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Preface


  ‘The Economy 2.0 covers all the economics that matters today for the economists of tomorrow. From inequality to climate change, from game theory to empirical techniques, state of the art topics and methods intertwine and flow seamlessly, making this a wonderful book for instructors and students everywhere.’ — Oriana Bandiera, London School of Economics




  ‘CORE Econ’s The Economy is a novel combination of analytical rigour and highly motivating applications that engages students in learning how economic models work, and why they are essential for understanding the trajectory of human history and the world around us today.’ — Leah Boustan, Princeton University




  ‘The best innovation in economic education that I have seen in my career. A smorgasbord of ideas that refresh our old concepts, moving our standard discourse from dismal to light, from a dehumanized science to a spirited vision of the world.’ — Christian Gollier, Toulouse School of Economics




  ‘This is quite simply the best economics textbook on the market. Unlike most others, The Economy teaches both the tools of the discipline and the way real economies work, making it useful and fun at the same time.’ — Dani Rodrik, Harvard University




  ‘A brilliant way to introduce students to economics: it combines state-of-the-art economic theory with a big-picture perspective on modern development.’ — Nikolaus Wolf, Humboldt University of Berlin



Used at colleges and universities in over 65 countries, The Economy is a modern teaching resource that addresses today’s most pressing economic problems, such as inequality, climate change, financial instability, the future of work, and innovation.

The first edition of CORE Econ’s The Economy was published in 2017. The Economy 2.0: Microeconomics and The Economy 2.0: Macroeconomics have been reorganized and substantially rewritten to streamline the teaching and learning experience in response to what we have learned in our classrooms and those of other instructors and students.

In 2014, when we published the first beta of The Economy online, Camila Cea provided a preface. At the time, she was a recent economics graduate, but already a veteran of a successful protest movement in Chile that was advocating policies to advance economic justice. She and her fellow students at the University of Chile had been shocked to discover their economics courses addressed none of their concerns about the problems of Chile’s economy. They demanded changes in the curriculum. The director of the School of Economics and Business at the time, Oscar Landerretche, responded to their demands.
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Camila Cea’s perspective on CORE Econ at the beginning of our journey captures the motivation that continues to inspire us. She wrote:


  We want to change the way economics is taught. Students and teachers tell us this is long overdue. When the Financial Times in the UK wrote about CORE in November 2013, it sparked an online debate about teaching and learning economics that attracted 1,214 posts in 48 hours. Students in economics all over the world were asking, just as I had asked a few years previously: ‘Why has the subject of economics become detached from our experience of real life?’

  Nataly Grisales, like me an economics student from Latin America, recently wrote about learning economics on her blog: ‘Before I chose economics a professor mentioned that economics would give me a way to describe and predict human behaviour through mathematical tools. That possibility still seems fantastic to me. However, after semesters of study I had many mathematical tools, but all the people whose behaviour I wanted to study had disappeared from the scene.’

  Like Nataly, I remember asking myself if my economics classes would ever get around to addressing the questions that motivated me to take up economics in the first place.



Camila Cea and Nataly Grisales did not get the best that economics has to offer. CORE Econ’s mission is to introduce students to what economists do now, and what we know. Today, economics is an empirical subject that uses models to make sense of data. These models guide government, business, and many other organizations on the trade-offs they face in designing policies.

The most pressing problems of our time

In the ten years that CORE Econ has been running, we have tried an experiment in classrooms around the world. On the first day of their introductory class, we ask students: ‘What is the most pressing problem that economists should address?’

The word clouds below show the responses that students at four universities gave us in 2021 and 2022. The size of the font is proportional to the frequency with which they mentioned the word or phrase.
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These word clouds demonstrate global themes—with inequality and environmental issues occurring consistently. There is also variation across countries, which highlights local social problems such as the use of natural resources. The most recent ones signal the emergence of inflation and the cost-of-living crisis as pressing problems in the wake of the Ukraine war that followed the end of the COVID-19 pandemic.

Currently, economics has a reputation among the public, the media, and potential students as an abstract subject that is about making money, but is otherwise not engaged with the real world. But for most of its history, economics has been about understanding and changing the way the world works, and CORE Econ continues that tradition. Early economists—the mercantilists in the sixteenth and seventeenth centuries, for example, or the physiocrats in the years leading up to the French Revolution—were advisers to the rulers of their time. The same is true of scholars such as the North African scholar, Ibn Khaldun, in the fourteenth century.

Today, macroeconomic policymakers, private-sector economists who create platforms for the online economy, economic development advisers, and think-tank experts can contribute to making the world a place in which people might flourish in a sustainable environment. This is both the most inspiring calling and the greatest challenge of the discipline.

Updating the introductory paradigm

The economics discipline has made great strides in developing tools that can help us understand, explain, and address the challenges currently facing our world. In this text, you will be introduced to tools and concepts such as strategic interaction (game theory), limited information, principal–agent models, human behaviours and preferences including not only self interest and risk aversion but also altruism, as well as dynamic processes of change such as creative destruction and instability.

These tools and concepts are used daily by policymakers, business economists, and academic economists, and have become mainstream in the discipline. They are widely taught in PhD programmes, but have only slowly made their way into first-year undergraduate textbooks. Unfortunately, this has often meant that for many students, the theoretical constructs encountered in a first economics course are both divorced from the world and are remote from how most practising economists actually think. The Economy provides a new benchmark model that is engaging and coherent and, as a result, accessible to first-year students.

An emphasis on real-world data concerning real-world problems

Our focus on real-world problems explains why we called this book The Economy rather than Economics, which is the standard title for introductory texts. The Economy makes extensive use of data and cutting-edge empirical research:


  	Many of the figures in The Economy have links to the website of our partner Our World in Data (OWiD). You can click on the button below each figure to access the latest data in an interactive format.

  	‘How economists learn from facts’ boxes introduce you to empirical methods in economics and show how those methods can be used to uncover whether a policy had its intended effect.

  	The text is also linked to Doing Economics, where you can build data-analysis and presentation techniques by working with real data in either Excel or R.



A global commitment: The cooperative production of free knowledge

CORE Econ is a truly global project in two ways: its development spans the world, and it is open to anyone, anywhere, who wants to use it.

Much of our design and interactive features were initiated in Bangalore, India. The open-source platform for our text and online materials was produced in Cape Town, South Africa. Material has been contributed, edited, and reviewed by literally hundreds of scholars. Major authors of our units—contributing their expertise and intellectual property for free—are from 15 countries. Translations of The Economy 1.0 are available in Spanish, French, Finnish, Italian, Portuguese, and German. An adaptation which introduces topics and features specific to South Asian and developing economies—The Economy: A South Asian Perspective—is also available.

CORE Econ makes all of its ebooks and related resources available online through a Creative Commons licence that allows for non-commercial, free use throughout the world. We are a cooperative of knowledge producers committed to free digital access to CORE Econ’s library of resources to help build a global citizenry empowered by the language, facts, and concepts of economics. We want as many people as possible to be able to reason about, and act to address, the challenges of the twenty-first century economy, society, and biosphere. Our hope is that the best of economics can become part of how all citizens understand and seek to address the problems that we confront.

Join the movement

If you are a student or an instructor, and you are curious about our approach to economics and its inspiration in recent developments in the discipline, you can find more in the article called ‘Looking forward to economics after The Economy 2.0’ at the end of the book.

While the launch of our second edition is a satisfying milestone for us, we are still at the beginning. CORE Econ is not just a book or a course. It is a growing global community of teachers and learners, and we welcome your curiosity, comments, suggestions, and improvements at www.core-econ.org. Join us!

The CORE Econ team

September 2023

	



    

        

    
    

	
A note to instructors

A global community

Since its inception in 2013, CORE Econ has grown into a thriving global community of committed instructors at more than 400 universities throughout the world.

You can read more than 30 case studies from instructors who have shared their experience of teaching with CORE Econ’s textbooks and teaching materials, on our website.

Instructors tell us that feeling part of a community—the CORE Econ community—is an important factor in driving their decision to adopt our materials. As a registered instructor, you can access the online Teaching Community to connect with other CORE Econ instructors throughout the world. This online forum lets you:


  	share your teaching and learning materials with other colleagues, and derive inspiration from theirs

  	exchange feedback about your experience with CORE Econ and examples of successful teaching practice

  	ask questions of the wider community about the content of our textbooks.



Understanding how CORE Econ’s The Economy is different

The Economy 2.0: Microeconomics and The Economy 2.0: Macroeconomics focus throughout on evidence on the economy, from around the world, and from history. Both texts are motivated by questions—how can we explain what we see? The method is to ask interesting questions first and then to introduce models that help to answer them. Standard tools such as constrained choice are taught by showing how they give insight into real-world problems. Economics as a discipline is set in a social, political, and historical context in which institutions matter.

CORE Econ teaches students to be economists:


  	Start with a question, and look at the evidence.

  	Build a model that helps you understand what you see.

  	Critically evaluate the model: does it provide insight into the question, and explain the evidence?



An updated paradigm

As Figure A demonstrates, CORE Econ’s benchmark representation of the economy includes numerous important elements that are not usually covered in principles texts. Those elements are well accepted in the discipline and enhance the realism of the text, but have been slow to make their way into principles textbooks.






  
    	Topics
    	Benchmark as taught in introductory economics
    	CORE Econ’s new benchmark
  



  
    	People
    	are far-sighted and self-interested
    	are also cognitively limited (for example, they have present bias) and have motives other than self-interest, such as social norms of fairness and reciprocity and valuing sustainability
  

  
    	Interactions
    	are among price-takers in competitive markets
    	include price-, interest rate-, and wage-setters, strategic interactions, and non-market interactions
  

  
    	Technology
    	constant returns or diseconomies of scale
    	also increasing returns, downward sloping long-run average cost curves, positive feedbacks
  

  
    	Information
    	is complete
    	is usually incomplete, asymmetric, and non-verifiable
  

  
    	Contracts
    	are complete and enforceable at zero cost
    	are incomplete for effort and diligence in labour and credit markets, and for other external effects such as traffic congestion or knowledge
  

  
    	Institutions
    	include markets, private property, and governments
    	also include informal rules (norms), firms, unions, and banks
  

  
    	History
    	is largely ignored
    	provides data about alternative rules of the game and the process of change
  

  
    	Differences among people
    	are confined to preference and budget constraint differences among buyers and sellers
    	also include asymmetric positions, for example as employers or employees, and as lenders or borrowers, or owners of firms and the buyers they sell to
  

  
    	Power
    	is market power and political power
    	also includes structural power and bargaining power including a principal’s power over someone in labour, credit, and other markets
  

  
    	Economic rents
    	create inefficiencies through ‘rent-seeking’
    	are also endemic in a well-functioning private economy, creating the incentive to innovate, or to work hard
  

  
    	Stability and instability
    	The economy is self-stabilizing
    	Stability and instability are both characteristics of the economy
  

  
    	Evaluation
    	is confined to the presence of unexploited mutual gains (Pareto-inefficiency)
    	also includes fairness
  

  
    	Twentieth century origins
    	Marshall, Walras, Keynes
    	also Schumpeter, Nash, Ostrom, Hayek
  







Figure A 
Contrasting the conventional paradigm with CORE Econ’s The Economy. This figure and the ideas surrounding it are more fully explained in Samuel Bowles and Wendy Carlin. 2020. ‘What students learn in economics 101: Time for a change’. Journal of Economic Literature 58 (1): pp. 176–214. This figure is based upon the original table in this journal.






To learn more about how The Economy’s content compares with leading principles textbooks, read:

Samuel Bowles and Wendy Carlin. 2020. ‘What Students Learn in Economics 101: Time for a Change.’ Journal of Economic Literature 58 (1): pp. 176–214.

Structured for flexibility: The many ways to teach and learn from The Economy 2.0

Several features make our text particularly flexible and adaptable.

Modularity and building blocks

The microeconomics text has been written so that it is not necessary to teach the units in order, though the order in the text is a useful guide to what works best, based on experiences from universities who have used The Economy 1.0. There are only two strict prerequisites: Unit 1 is required for Unit 2, and Unit 7 is required for Unit 8. This approach provides instructors with flexibility to design their courses in a way that works best for their specific target audience.

Flexibility is enhanced through the use of ‘building blocks’. These are self-contained sections or groups of sections that introduce and explain fundamental concepts and techniques that are also useful in other units. Examples are building blocks in The Economy 2.0: Microeconomics that introduce:


  	Constrained choice problems (Sections 3.2 to 3.5 or including 3.6 for an extended version): this building block provides a self-contained explanation of indifference curves, feasible sets, and constrained choice. It is used as a prerequisite in parts of Units 4, 5, 6, 7, and 9.

  	Game theory and Nash equilibrium (Sections 4.2 and 4.3 or including 4.4 for an extended version): this building block is used in parts of Units 6, 7, and 8.



Prerequisites are clearly stated at the beginning of each unit, including hyperlinks to building blocks that open the required material in a pop-up. This makes it easy for students to read the prerequisite material, either to provide the necessary background knowledge if they have not studied it before, or to refresh their memory. In some cases, where a particular concept (Pareto efficiency, for example) is a prerequisite for just one section within a unit, this is stated within the section, again with a hyperlink providing easy access to the relevant building block in a pop-up.

A full list of building blocks is available in the Teaching Guide on the CORE Econ website and in the table of contents.

Instructors could also select certain units to supplement material from other sources. For example, Unit 4 on social interactions and game theory, Unit 5 on institutions, Unit 6 on the employment relationship, or Unit 9 on lending and borrowing, provide material that could be included in a principles-level class or used as supplementary material for higher-level courses.

Extensions

Extensions occur throughout the text and include additional material on specific topics discussed in the unit, but are not required to understand the rest of the unit. Many of the extensions contain calculus (these have replaced the ‘Leibniz’ features from The Economy 1.0) or other technical details. Where this is the case, the mathematical prerequisites are clearly marked at the start of the extension.

Other special features


  	Applications are sections that contain extended empirical examples of the models and concepts discussed in the unit.

  	‘Great economists’ boxes are descriptions of the life and ideas of some prominent historical economists who are associated with the concepts discussed in the section.

  	‘Economists in action’ are short videos in which contemporary economists describe their research on topics discussed in the section.

  	‘How economists learn from facts’ are short case studies that illustrate the methods that economists use to answer research questions.

  	‘When economists disagree’ are summaries of the history and various perspectives of ongoing methodological and policy debates.



Options for course structure

The Economy has been classroom-tested in a variety of settings, ranging from secondary schools to postgraduate courses. The instructor case studies on our website encompass a wide variety of courses and show how instructors have adapted The Economy to their specific needs.


  	A first course (one year): The Economy can be taught as a year-long first course in economics, drawing on units from The Economy 2.0: Microeconomics as well as The Economy 2.0: Macroeconomics. Within each unit, instructors can select the material they want to focus on (for example, it is not necessary to teach all of the ‘Application’ sections).

  	An introduction to microeconomics (one semester; 10–12 weeks): Instructors can teach all 10 units from The Economy 2.0: Microeconomics, covering around one unit per week (though not necessarily all sections). If time is limited or instructors wish to move more slowly, it is also possible to skip over certain units that are somewhat more specialized (such as Unit 6 on wage-setting or Unit 9 on lending and borrowing, for example).

  	An introduction to macroeconomics (one semester; 10–12 weeks): Instructors can teach all 10 units from The Economy 2.0: Macroeconomics, covering around one unit per week (though not necessarily all sections). If time is limited or instructors wish to move more slowly, it is also possible to select a smaller number of units that cover the core topics. It will be possible to teach a macroeconomics course without a preceding course based on The Economy 2.0: Microeconomics, and more detail is provided on how to do this in the macroeconomics volume.

  	Introduction to economics (one semester; 10–12 weeks): Providing the basic concepts of the discipline in a single semester is a challenge, but it can be done using Units 1 and 2, the two building blocks from Units 3 and 4, and then Units 7, 8, and 10 of the microeconomics text, plus selected units from the macroeconomics text.

  	Master’s courses in public policy: The Economy 1.0 has been used effectively in various master’s programs. Instructors could select certain units from The Economy 2.0 to provide a foundation for key topics which they build upon further, possibly in connection with ESPP (CORE Econ’s Economy, Society, and Public Policy text). For example, the study of the employment relationship in Unit 6 (The Economy 2.0: Microeconomics) provides detailed theory and some important policy applications, while ESPP Unit 6 contains additional applications to the gig economy.

  	Secondary-school courses: Since the material is very relevant to students’ lives, this makes it more accessible. Instructors could select parts of the text that their students might be interested in, such as Unit 4, which teaches game theory and applies it to climate change. Instructors can refer to this case study where The Economy 1.0 is taught in a secondary-school setting.



Options for pedagogy

The Economy incorporates recent developments in pedagogic methods to facilitate a range of teaching approaches.

Traditional teaching

The material can be taught in a traditional way, with much of the substantive theory in each unit delivered through lectures, and reinforced and elaborated in classes with problems and exercises. Instructors have used CORE material this way in various teaching contexts, ranging from fully in-person to fully online learning, and incorporating interactive elements into lectures and classes.

Flipping the classroom

Active classroom learning can be encouraged by the selective use of ‘flipped’ or ‘inverted’ approaches, in which traditional lectures are replaced by interactive sessions based on problems, games, or discussions. In these teaching approaches, students are assigned material (readings, quizzes, or videos, for example) before class, which is then used as a basis for discussion and activity in the classes. Classroom polling software (or student response systems) can be used to test students’ engagement with the assigned tasks through quizzes, and games and data work can then be used to deepen understanding and reinforce this understanding. The Economy lends itself well to this approach, because units progress from real case studies and narratives to the selection and use of appropriate theoretical tools for understanding these case studies, and then to the detailed underlying theory.

One approach to flipping the classroom is to encourage students to read the narratives and historical case studies before or after class, and to think about the economic tools that can help explain these cases. The detailed use and understanding of the theory can then be developed within the class by the use of problem-oriented data work and classroom games. Experience in many classrooms with The Economy 1.0 suggests that students engage more readily in pre-class reading of the interactive ebook than in previous introductory courses. The habit of reading ahead of class can be kick-started with a multimedia group project used in several universities that use CORE Econ materials. The teaching online guides (available in the Instructors’ part of our website) contain further guidance on using The Economy in flipped and/or online learning settings.

Classroom games and data exercises

The empirical emphasis and the extensive embedding of game theory encourage a more active approach to student learning through the use of classroom games and experiments, and problem-oriented learning using real data. The units contain links to CORE Econ’s companion ebooks for games and experiments, Experiencing Economics. Datasets, ideas for classroom games, and other in-class exercises are provided in the unit teaching guides for instructors (on the Instructors’ part of our website), to help teachers incorporate these methods in their teaching. The Instructors’ part of our website also contains datasets used to construct all the charts in the textbook.

Available resources and formats

We recommend that instructors and students use The Economy 2.0 in its online format, to take full advantage of its pedagogical features, including end-of-section questions with immediate feedback, embedded videos, interactive data charts, and much more.



Instructors can register on the CORE Econ website for free access to teaching and learning resources to complement The Economy 2.0. We recommend that instructors explore:


  	the Test Bank, a collection of new and improved multiple-choice quiz questions with immediate feedback; these questions can be downloaded as a spreadsheet, or in Moodle- and Canvas-compatible formats ready to be uploaded

  	lecture slides, which can be amended to tailor your course’s content (available in LaTeX and PowerPoint)

  	teaching guides with technical notes and teaching advice for the important and challenging concepts in each unit, as well as suggestions for polls, games, additional reading, discussions, and other activities, linked to concepts from each unit; the teaching guides are contained in an Excel spreadsheet which can be used for planning purposes.



Moving from The Economy 1.0 to The Economy 2.0

For instructors moving from The Economy 1.0 to The Economy 2.0, we recommend starting with the ‘base’ materials from The Economy 2.0 (such as the new lecture slides) and then incorporating the additional materials you have developed as you have been teaching The Economy 1.0.

Since The Economy 2.0 has been substantially rewritten and reorganized, we believe that this approach will be easier than rearranging your existing materials to match the new structure of each unit. However, it is likely that most of the materials you have developed (such as exam questions and country-specific applications) will still be relevant. (We would also be grateful if you would consider sharing some of that material on the community forum.)

The examples, applications, and data in The Economy 2.0 have also been updated to reflect developments that have occurred since the first edition of the text was written eight years ago.

The table below compares the unit structure for The Economy 1.0 and The Economy 2.0 to help you transition.




      
  
    
      	The Economy 2.0: Microeconomics
      	The Economy 1.0
      	Notes
    

  
  
    
      	1 and 2
      	1 and 2, 20
      	Reorganized and rewritten. Now includes colonialism and a greater emphasis on climate change. The production function is introduced in Unit 1.
    

    
      	3
      	3
      	Rewritten. Continued focus on constrained choice problems, focusing on hours of work. No longer includes production.
    

    
      	4
      	4
      	Reorganized. Maintains many of the same games. Introduces Pareto efficiency. Greater focus on climate change.
    

    
      	5
      	5, 20
      	Rewritten with substantive changes. Applies the model to a contemporary environmental bargaining problem.
    

    
      	6
      	6
      	Rewritten and reorganized. New search and matching model of the labour market; wages are set to recruit and motivate workers.
    

    
      	7
      	7
      	Rewritten and reorganized. Firms have constant marginal cost (instead of increasing marginal cost); game theory concepts are used to analyse strategic price-setting behaviour in markets with few firms.
    

    
      	8
      	8, 11
      	Rewritten and reorganized. Includes entry and long-run equilibrium (which was previously in Unit 11).
    

    
      	9
      	10, 20
      	Rewritten. Focuses on the intertemporal choice model (balance sheets and banking are covered in The Economy 2.0: Microeconomics).
    

    
      	10
      	12
      	Rewritten and reorganized. Three main sections (external effects, public goods, information problems). Discussion of public goods highlights non-rivalry as the primary characteristic.
    

  


    





How to cite The Economy 2.0: Microeconomics

To cite the ebook, use The CORE Econ Team 2023 The Economy 2.0: Microeconomics Open access e-text https://core-econ.org/the-economy/.

To cite a unit, use The CORE Econ Team 2023 The Economy 2.0: Microeconomics Open access e-text https://core-econ.org/the-economy/ Unit [unit number] (url).
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Features

Consult Core Econ’s Fact checker for a detailed list of sources.

Building blocks


  	1.6: Production functions and the diminishing average product of labour

  	2.2: Economic decisions: Opportunity costs, economic rents, and incentives

  	2.3: Comparative advantage, specialization, and markets

  	2.8: Economic models: How to see more by looking at less

  	3.2–3.5: Constrained choice problems

  	3.2–3.6: Constrained choice problems, and how choices change

  	3.7: Income and substitution effects

  	4.2–4.3: Game theory and Nash equilibrium

  	4.2–4.4: Game theory, Nash equilibrium, and the prisoners’ dilemma

  	4.2–4.13: Game theory, Nash equilibrium, and coordination games

  	4.5: Evaluating outcomes: The Pareto criterion

  	4.11: The ultimatum game

  	5.12: Measuring economic inequality: The Gini coefficient

  	6.6: Contracts, principals, and agents

  	7.4: The cost function: Marginal and average cost

  	7.7: Gains from trade: The surplus and how it is divided



Extensions


  	Extension 1.2: GDP per capita and living standards

  	Extension 2.4: Production functions

  	Extension 2.5: The equation of an isocost line

  	Extension 3.3: Indifference curves, marginal changes, and the marginal rate of substitution

  	Extension 3.4: The marginal rate of transformation

  	Extension 3.5: Solving the constrained choice problem for consumption and free time

  	Extension 3.7: Mathematics of income and substitution effects

  	Extension 4.7: Maximizing utility when preferences are altruistic

  	Extension 4.11: When will an offer in the ultimatum game be accepted?

  	Extension 4.12: Calculating expected pay-offs

  	Extension 5.4: The properties of concave production functions and quasi-linear preferences

  	Extension 5.5: Angela’s choice of working hours

  	Extension 5.7: The outcome of a tenancy contract

  	Extension 5.9: The Pareto efficiency curve

  	Extension 6.5: The hiring and quitting model

  	Extension 6.8: From the reservation wage to the reservation wage curve

  	Extension 6.10: Setting the wage to maximize profit

  	Extension 7.4: Cost functions for the case when marginal costs are increasing

  	Extension 7.5: The elasticity of demand and marginal revenue

  	Extension 7.6: Profit maximization

  	Extension 8.4: Supply, demand, and competitive equilibrium

  	Extension 8.5: Gains from trade

  	Extension 8.6: Changes in supply and demand

  	Extension 8.7: Short-run and long-run equilibria: An example

  	Extension 9.2: Financial assets: Bonds and shares

  	Extension 10.2: The external effects of pollution

  	Extension 10.4: Pigouvian taxes



How economists learn from facts


  	Do institutions matter for growth in income? (1.10 Capitalism, causation, and history’s hockey stick)

  	The long shadow of forced labour (5.6 Case 1: Forced labour)

  	How large are employment rents? (6.7 Employment rents: The cost of job loss)

  	Workers speed up when the economy slows down (6.11 Putting the wage-setting model to work: Wages, employment, and the rate of unemployment)

  	Estimating demand curves using surveys (7.2 Breakfast cereal: Choosing a price)

  	Fishing for perfect competition (8.10 Supply, demand, and competitive equilibrium: Is this a good model?)

  	Who is credit constrained? (9.9 Borrowers and lenders: A principal–agent problem)



When economists disagree


  	Homo economicus in question: Are people entirely selfish? (4.7 Social preferences: Altruism)

  	Coase and Marx on the firm and its employees (6.2 The structure of the firm: Owners, managers, and workers)

  	The discounting dilemma: How should we account for future costs and benefits? (9.5 Application: Discounting, external effects, and the future of the planet)



Great Economists


  	Adam Smith (1.2 History’s hockey stick)

  	Arthur Lewis (1.9 Structural transformation: From farm to firm)

  	Joseph Schumpeter (2.6 Modelling a dynamic economy: Innovation and profit)

  	John Nash (4.3 Best responses in the rice–cassava game: Nash equilibrium)

  	Vilfredo Pareto (4.5 Evaluating outcomes: The Pareto criterion)

  	Elinor Ostrom (4.6 Public good games and cooperation)

  	Herbert Simon (6.1 Exploding tyres: The mystery unravelled)

  	Karl Marx (6.7 Employment rents: The cost of job loss)

  	John Stuart Mill (6.14 Application: Another kind of business organization)

  	Augustin Cournot (7.8 Price setting, competition, and the market)

  	Joan Robinson (7.8 Price setting, competition, and the market)

  	Friedrich Hayek (8.1 How the American Civil War rocked global cotton prices)

  	Alfred Marshall (8.2 Buying and selling: Demand, supply, and the market-clearing price)

  	Léon Walras (8.10 Supply, demand, and competitive equilibrium: Is this a good model?)

  	Ronald Coase (10.3 Solving the problem: Private bargaining and property rights)

  	Arthur Pigou (10.4 Solving the problem: Regulation, taxation, and compensation)



Videos


  	Unit 1: Thomas Piketty and James Heckman explain why data is fundamental to their work

  	Unit 1: In this video, Professor Bishnupriya Gupta explains the long period of economic stagnation and even decline during the British rule in India and considers why economic prosperity accelerated following Indian independence in 1947.

  	Unit 2: Economic historian Bob Allen addresses the question of why Britain industrialized when others did not. He shows how the rise in women’s earnings prompted mechanization in spinning.

  	Unit 2: In our ‘Economist in action’ video, Suresh Naidu, an economic historian, explains how population growth, technological development and political events interacted to produce the real wage hockey stick.

  	Unit 3: In our ‘Economist in action’ video, Juliet Schor addresses the question of why we work so hard.

  	Unit 4: A solution to the prisoners’ dilemma on the show Golden Balls

  	Unit 4: In our ‘Economist in action’ video, Juan Camilo Cárdenas describes how his experiments help us understand why people cooperate even when there are apparent incentives not to.

  	Unit 6: Arin Dube describes his study that found that, on average, raising the minimum wage increased the income of poor workers.

  	Unit 8: Kathryn Graddy: Fishing for perfect competition

  	Unit 9: A more high-tech way of making sure that a loan will be repaid is that those seeking loans to purchase a car are often required to allow a device to be installed in the vehicle that is controlled by the bank, which will disable the ignition of the car if the loan payments are not made as required, as this New York Times video shows. The practice has not made lenders very popular.

  	Unit 10: Alvin Roth explains how matching markets work.

  	Unit 10: Michael Sandel investigating the moral limits of his audience in his TED Talk ‘Why we shouldn’t trust markets with our civic life’.



Exercises


  	1.2: Exercise E1.1: What should we measure?

  	1.3: Exercise 1.1: How much difference does a couple of degrees warmer or colder make?

  	1.4: Exercise 1.2: Inequality in the fourteenth century

  	1.4: Exercise 1.3: Working with income data

  	1.6: Exercise 1.4: The farmer’s production function

  	1.7: Exercise 1.5: Are people really like other animals?

  	1.7: Exercise 1.6: What would you add?

  	1.8: Exercise 1.7: Capitalism

  	1.8: Exercise 1.8: The poorest man’s cottage

  	1.8: Exercise 1.9: Markets and social networks

  	1.8: Exercise 1.10: Firm or not?

  	1.13: Exercise 1.11: Earth Overshoot Day

  	2.2: Exercise 2.1: Using calculations to make economic decisions

  	2.2: Exercise 2.2: Opportunity costs

  	2.3: Exercise 2.3: Apples and wheat

  	2.3: Exercise 2.4: Specialization and trade

  	2.4: Exercise E2.1: Sketching production functions

  	2.5: Exercise 2.5: Isocost lines

  	2.5: Exercise E2.2: Writing isocost lines as equations

  	2.6: Exercise 2.6: Suit-making technologies

  	2.7: Exercise 2.7: Britain but not France

  	2.7: Exercise 2.8: Why did the Industrial Revolution not happen in Asia?

  	2.8: Exercise 2.9: Designing a model

  	2.8: Exercise 2.10: Using ceteris paribus

  	2.8: Exercise 2.11: Ceteris paribus assumptions: Study time and grades

  	2.9: Exercise 2.12: The role of slavery in economic development

  	2.10: Exercise 2.13: The basic institutions of capitalism

  	2.11: Exercise 2.14: Global poverty

  	2.11: Exercise 2.15: GDP per capita and energy use

  	2.11: Exercise 2.16: Environmental quality and economic growth

  	3.3: Exercise 3.1: Why indifference curves never cross

  	3.3: Exercise 3.2: Your marginal rate of substitution

  	3.3: Exercise E3.1: Comparing indifference curves

  	3.3: Exercise E3.2: Cobb–Douglas preferences

  	3.4: Exercise 3.3: A student budget problem

  	3.4: Exercise E3.3: Calculating and interpreting the marginal rate of transformation

  	3.5: Exercise 3.4: Zoë’s constrained choice problem

  	3.5: Exercise 3.5: Alexei’s constrained choice problem

  	3.5: Exercise E3.4: Solving the constrained problem using two methods

  	3.6: Exercise 3.6: Why do people still work long hours?

  	3.7: Exercise 3.7: Zoë’s problem: The price of a cinema ticket increases

  	3.7: Exercise E3.5: Income and substitution effects

  	3.8: Exercise 3.8: Another definition of economics

  	3.9: Exercise 3.9: Scarcity and choice

  	3.10: Exercise 3.10: The Veblen effect

  	3.11: Exercise 3.11: Gender and changes in working time

  	3.11: Exercise 3.12: Unpaid work, gender, and support for childcare

  	3.11: Exercise 3.13: Domestic technology and time use

  	3.12: Exercise 3.14: Preferences and culture

  	3.12: Exercise 3.15: Working hours across countries and time

  	4.1: Exercise 4.1: Social dilemmas

  	4.3: Exercise 4.2: Game theory in A Beautiful Mind

  	4.4: Exercise 4.3: Playing the prisoners’ dilemma

  	4.4: Exercise 4.4: Political advertising

  	4.5: Exercise 4.5: Pareto’s law

  	4.5: Exercise 4.6: Pareto efficient and Pareto-dominated allocations

  	4.6: Exercise 4.7: Free-riding in the public good game

  	4.7: Exercise 4.8: Altruism and selflessness

  	4.7: Exercise E4.1: Interpreting altruistic preferences in the Cobb–Douglas case

  	4.8: Exercise 4.9: Exploring the data from the worldwide public goods experiments

  	4.9: Exercise 4.10: How valid are laboratory experiments?

  	4.10: Exercise 4.11: Social preferences and sharing

  	4.11: Exercise 4.12: A sequential prisoners’ dilemma

  	4.11: Exercise E4.2: Acceptable offers

  	4.12: Exercise 4.13: Social preferences in the ultimatum game

  	4.12: Exercise 4.14: Strikes and the ultimatum game

  	4.13: Exercise 4.15: Conflict between Astrid and Bettina

  	4.13: Exercise 4.16: Conflict in business

  	4.14: Exercise 4.17: Nash equilibria and climate change

  	4.14: Exercise 4.18: Summary of games in this unit

  	5.2: Exercise 5.1: The dictator game

  	5.3: Exercise 5.2: Substantive fairness

  	5.3: Exercise 5.3: Procedural fairness

  	5.3: Exercise 5.4: Splitting the profits in a partnership

  	5.4: Exercise E5.1: Quasi-linear utility functions

  	5.5: Exercise E5.2: Another example

  	5.6: Exercise 5.5: Persistent effects of the mita system
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Introduction to mathematical extensions

In the main sections of The Economy 2.0 we explain economic relationships using words, diagrams, and graphs. We sometimes use simple algebraic expressions and equations—for example, for budget constraints and isocost lines—and functional notation, such as \(Y=f(X)\) for a production function. We also calculate slopes using linear approximations. But we aim to keep the required mathematical knowledge to a minimum.

For students with a stronger mathematical background, there are mathematical extensions to some sections. These use more sophisticated mathematics to develop the models in the main part of the section in more depth. (There are also a few extensions that discuss the topic in the main part in greater depth without using mathematics.)

In particular, extensions often assume some knowledge of calculus. The word calculus refers to some important methods for mathematical analysis developed—separately—by Isaac Newton and Gottfried Wilhelm von Leibniz in the seventeenth century. (See the final section below for more about the rivalry between them.)

We will make extensive use of one of these methods, differentiation, which allows us to explore how a function of one or more variables changes when the variables change. Occasionally we also use integration, which enables us to measure areas below graphs.

It is not essential to read any of the extensions; you can understand the economic models in The Economy without them. But if you are able to read them, you will gain additional insights into how the models work, and the mathematical extensions will show you how economists use mathematics to make their models precise and clear. At the start of each extension there is a preview that will help you decide whether you should read it. The preview explains what the extension covers, and specifies any prerequisites.

Most extensions make greater use of algebra and equations than the main sections. It will be easier to read them if you are comfortable manipulating and solving equations, and drawing graphs (and useful practice if not). But if any particular mathematical knowledge is required—for example, if calculus is used—the preview will say so.

At the end of many of the extensions, we provide recommendations for further reading on relevant mathematical techniques, in most cases selected passages of: Malcolm Pemberton and Nicholas Rau. Mathematics for Economists: An Introductory Textbook (4th ed., 2015 or 5th ed., 2023). Manchester: Manchester University Press.

Notation and conventions

Functions of one variable




      
  
    
      	\(y=f(x)\)
      	function of one variable, where \(x\) is the argument and \(y\) is the output
    

    
      	\(\dfrac{dy}{dx}\)
      	first derivative of \(f(x)\)
    

    
      	\(f'( x)\)
      	alternative notation for the first derivative of \(f(x)\)
    

    
      	\(\dfrac{d^2 y}{dx^2}\)
      	second derivative of \(f(x)\)
    

    
      	\(f''( x)\)
      	alternative notation for the second derivative of \(f(x)\)
    

  


    





Integration




      
  
    
      	\(y=f(x)\)
      	function of one variable, where \(x\) is the argument and \(y\) is the output
    

    
      	\(\int f(x) \, dx\)
      	indefinite integral of \(f(x)\)
    

    
      	\(\int _a^b f(x) \, dx\)
      	definite integral of \(f(x)\) from \(a\) to \(b\)
    

  


    





Functions of two variables




      
  
    
      	\(y=f (x,\ z)\)
      	function of two variables, where \(x\) and \(z\) are the arguments and \(y\) is the output
    

    
      	\(\dfrac{\partial f}{\partial x} \text{ or }\dfrac{\partial y}{\partial x}\)
      	partial derivative of \(f\) with respect to \(x\), treating \(z\) as a constant
    

    
      	\(\dfrac{\partial f}{\partial z}\text{ or }\dfrac{\partial y}{\partial z}\)
      	partial derivative of \(f\) with respect to \(z\), treating \(x\) as a constant
    

    
      	\(\dfrac{\partial^2 f}{\partial x^2}\)
      	second derivative of \(f\) with respect to \(x\), treating \(z\) as constant
    

    
      	\(\dfrac{\partial^2 f}{\partial z^2}\)
      	second derivative of \(f\) with respect to \(z\), treating \(x\) as constant
    

    
      	\(\dfrac{\partial}{\partial z}\left(\dfrac{\partial f}{\partial x}\right)\)
      	mixed partial derivative; first derivative of \(\dfrac{\partial f}{\partial x}\) with respect to \(z\)
    

    
      	\(\dfrac{\partial}{\partial x}\left(\dfrac{\partial f}{\partial z}\right)\)
      	mixed partial derivative; first derivative of \(\dfrac{\partial f}{\partial z}\) with respect to \(x\)
    

    
      	\(\dfrac{\partial^2 f}{\partial x \, \partial z} \text{ or }\dfrac{\partial^2 f}{\partial z \, \partial x}\)
      	mixed partial derivative when \(\dfrac{\partial}{\partial z}\left(\dfrac{\partial f}{\partial x}\right)\) and \(\dfrac{\partial}{\partial x}\left(\dfrac{\partial f}{\partial z}\right)\) are equal
    

  


    





Who invented calculus?

Arguably the most famous scientific controversy of all time was between Sir Isaac Newton and Gottfried Wilhelm von Leibniz over who invented calculus.
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Isaac Newton






Portrait by Sir Godfrey Kneller, Wikipedia/Wikimedia Commons.






Sir Isaac Newton (1642–1726) was an English mathematician and physicist who is recognized as one of the most influential scientists who ever lived. As well as inventing calculus, he discovered the law of gravity, laid the foundations of classical mechanics, made major contributions to the theory of optics, and formulated a law of cooling. As Master of the Mint under three monarchs, Newton founded the gold standard, which was the core of the international monetary system for almost 200 years.

Newton first used calculus methods in a manuscript published in 1666. The methods were used in his book Mathematical Principles of Natural Philosophy, which was published in 1687. He completed his book on calculus, Method of Fluxions, in 1671, but it was not published until 1736.
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Gottfried Wilhelm von Leibniz






Portrait by Andreas Scheits, Wikipedia/Wikimedia Commons.






Gottfried Wilhelm von Leibniz (1646–1716) was a German mathematician and philosopher. In 1675 he used integral calculus to find the area under a curve and introduced the elongated S, written \(\int\), that we use to represent an integral, and \(d\) for differential. His work on philosophy focused on the principle of optimism, according to which God had created the best of all possible worlds, although his treatise on the topic, Theodicy, was lampooned by Voltaire in his novel Candide.

Newton’s supporters accused Leibniz of plagiarism in his work on calculus. By the time of Leibniz’s death, his reputation was in decline and he died in poverty. His reputation has subsequently been rebuilt by both mathematicians and philosophers.

Modern historians now accept that Newton and Leibniz invented calculus independently, at about the same time.

	



    

        

    
    

    
        [image: Bushfire at Devils Peak, Cape Town, South Africa: Photo 9087876 © Ludwig Kriegl | Dreamstime.com]
    

        
            A giant bushfire burning out of control near Cape Town, South Africa in 2009.
        

	

  
    Unit 1
    Prosperity, inequality, and planetary limits
  

    
      How capitalism revolutionized the way we live, and how economics attempts to understand this and other economic systems
    




​​​​1.1 Ibn Battuta’s fourteenth-century travels in a flat world

In the fourteenth century, the Moroccan scholar Ibn Battuta visited the Indian subcontinent. He described the region of Bengal as ‘A country of great extent, and one in which rice is extremely abundant. Indeed, I have seen no region of the earth in which provisions are so plentiful.’


​


                [image: Ibn Battuta]



Ibn Battuta (1304–1368) travelled across north and west Africa, Europe, the Middle East, south and central Asia and China journeying a total of 117,000 km, almost five times the distance covered by the more famous (also fourteenth-century) traveller Marco Polo.







​And he had seen much of the world, having travelled to China, west Africa, the Middle East, and Europe. Three centuries later, the same sentiment was expressed by the seventeenth-century French diamond merchant, Jean Baptiste Tavernier, who wrote of the country:


  Even in the smallest villages, rice, flour, butter, milk, beans and other vegetables, sugar and sweetmeats, dry and liquid, can be procured in abundance.1



At the time of Ibn Battuta’s visit to Bengal, Europe was reeling under the impact of the bubonic plague, which took the lives of a quarter or more of the population in many cities. India was not richer than the other parts of the world. But India was not much poorer, either.


​Looking at standards of living around the world, an observer at the time would have noticed that on average people were better off in Italy than in Britain, India, and Japan. But the vast differences between the rich and the poor in any given country were much more striking than these differences across regions. Rich and poor would often have different titles: in some places they would be feudal lords and serfs, in others royalty and their subjects, enslaved people and their owners, or merchants and the sailors who transported their goods. Then—as now—your prospects depended on where your parents were on the economic ladder and whether you were male or female. The difference in the fourteenth century, compared with today, was that back then the part of the world in which you were born mattered much less. Economically speaking the world was flat in Ibn Battuta’s day.


​Fast forward to today. In many respects, the people of India are better off than they were seven centuries ago—for example in their access to better diets, sanitation, and control of infectious diseases as reflected in greater life expectancy (the number of years a newborn child may expect to live)—but by world standards today, most are poor.

In Ibn Batutta’s day, people learned about conditions around the world from the impressions of a few explorers. The data in Figure 1.1, which you will see in the next section, as well as the other figures in this unit, draw on the studies of hundreds of statisticians, historians, computer scientists, and economists. Economics is a fact-based field of study, which uses data to help us understand how the modern world works (and how to make it work better for all).


​In our video, the economists Thomas Piketty and James Heckman explain how collecting data has been fundamental to their work on inequality and the policies to reduce it.

                        
                    Thomas Piketty and James Heckman explain why data is fundamental to their work    



  
    	
      Jean Baptiste Tavernier. 1676. Travels in India ↩

    

  



	



    

        

    
    

	
Unit 1 Prosperity, inequality, and planetary limits


​​1.2 History’s hockey stick

Living standards throughout the world have risen dramatically since the time of Ibn Battuta—but much more in some countries than in others.



​
  Listen to Diane Coyle talking about the benefits and limitations of measuring GDP. You can learn about how GDP is calculated in The Economy 2.0: Macroeconomics. In order to compare average living standards across countries and over time, economists use the concept of purchasing power parity (PPP) to account for the differences in prices of goods and services. PPPs are price indices that measure how much it costs to purchase a basket of goods and services compared to how much it costs to purchase the same basket in a reference country in a particular year, such as the United States in 2011.

  ​​​



	gross domestic product (GDP)
	A measure of the total output of goods and services in the economy in a given period. GDP combines in a single number, and with no double counting, all the output (or production) carried out by the firms, non-profit institutions, and government bodies within a government’s territory. Household production is part of GDP if it is sold. GDP is measured monthly, quarterly, and annually.



Figure 1.1 tells only a part of the story. To compare living standards in each country, we start from a measure called gross domestic product (GDP). GDP is a measure of how much is produced in a particular country in a year. We refer to GDP as the ‘output’ of a country. Diane Coyle, an economist, says it ‘adds up everything from nails to toothbrushes, tractors, shoes, haircuts, management consultancy, street cleaning, yoga teaching, plates, bandages, books, and the millions of other services and products in the economy’.1 These are all added together using their market values, which gives us total output, which also corresponds to the total income of everyone in the country. Then we divide GDP by the total population, and use the resulting number—GDP per capita—to measure average income, or ‘living standards’. (Some important things have been left out here. We discuss them in the extension of this section.)

In Figure 1.1, the height of each line is an estimate of average living standards at the date on the horizontal axis. You can see, for example, that in the fourteenth century, living standards were higher in Italy than in any of the other countries for which we have data.




                [image: History’s hockey stick: In this line chart, the horizontal axis shows years from 1000 to 2018. The vertical axis shows GDP per capita in US dollars and ranges from 0 to 40,000. GDP per capita for Britain, Japan, Italy, China, India and Nigeria are shown. GDP per capita was below 3000 dollars for all countries until the 18th century. In Britain, GDP per capita took off during the 18th century, and increased to 38,000 dollars in 2018. In the rest of the countries, it took off between the 19th and 20th centuries, reaching in 2018 approximately 26,000 dollars in Japan, 18,000 dollars in Italy, 13,000 dollars in China, 7,000 dollars in India, and 2,000 dollars in Nigeria.]



History’s hockey stick



Figure 1.1 
History’s hockey stick: gross domestic product per capita in five countries (1000–2018).





            
                    
                        
                                Explore this data at
                        
                    

        


Stephen Broadberry. 2021. ‘Accounting for the great divergence: recent findings from historical national accounting’.; Total Economy Database.; S. N. Broadberry, B. Campbell, A. Klein, M. Overton, and B. van Leeuwen, B. 2015. British Economic Growth, 1270–1870. Cambridge: Cambridge University Press.; S. Broadberry, H. Guan, and D. Li. 2018. ‘China, Europe and the Great Divergence: A Study in Historical National Accounting’ Journal of Economic History 78: pp. 955–1000.; J. P. Bassino, S. Broadberry, K. Fukao, B. Gupta, and M. Takashima, M. 2019. ‘Japan and the Great Divergence, 730–1874’ Explorations in Economic History 72: pp. 1–22.; S. Broadberry, J. Custodis, and B. Gupta, B. 2015. ‘India and the Great Divergence: An Anglo-Indian Comparison of GDP per Capita, 1600–1871’ Explorations in Economic History 55: pp. 58–75.; P. Malanima. 2011. ‘The Long Decline of a Leading Economy: GDP in Central and Northern Italy, 1300–1913’. European Review of Economic History 15: pp. 169–219.; S. Broadberry and L. Gardner. 2022. ‘Economic Growth in Sub-Saharan Africa, 1885–2008: Evidence From Eight Countries’. Explorations in Economic History 83: 101424.
    Note: The historical data is being improved continuously and the best data is provided in Figure 1.1 for the six countries shown. An alternative source of data is available for many more countries in the interactive chart.
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We call these figures ‘hockey stick curves’ because of their resemblance to the shape of an ice hockey stick.






By 2018, according to this measure, people were six times better off, on average, in Japan than in India. People in Japan were nearly as rich as those in Britain, just as they were in the fourteenth century, but people in the US (not shown) were even better off, and people in Norway (also not shown) are better off still.


  Before 1300, we have very few data points. For example, we have estimates of Chinese GDP only in 1000, 1090, and 1120, so the graph is drawn by joining these points with straight lines.




​​​​​​​​​​​We can draw the graph in Figure 1.1 because of the work of Angus Maddison, who dedicated his working life to finding the scarce data needed to make useful comparisons of how people lived across more than 1,000 years. More recent estimates by economic historians are shown in the figure. This book will show you that the starting point of all economics is data like this about regions of the world, and the people in it.

History’s hockey stick does not appear in all countries and, where it does, it is shaped differently for different countries. The hockey stick kink is less abrupt in Britain, where growth began around 1650, while in Japan the kink is sharper, occurring around 1870. In China and India, living standards declined during the period when growth was taking off for countries in western Europe, and the kinks happened much later—in the second half of the twentieth century.

In some economies, including those of China and India, substantial improvements in people’s living standards did not occur before they gained independence from colonial rule or interference by European nations.


  	India: GDP per capita fell by one-third between 1600 and 1870, as India increasingly came under British colonial rule.

  	China: China suffered a similar decline in the eighteenth and nineteenth centuries, when European nations dominated its politics and economics. It had once been richer than Britain but, by the middle of the twentieth century, GDP per capita in China was one-fourteenth that of Britain.

  	Latin America: Neither Spanish colonial rule, nor its aftermath following the independence of most Latin American nations early in the nineteenth century, saw anything resembling the hockey stick upturn in living standards experienced by the countries in Figure 1.1.

  	Nigeria: Nigeria illustrates a case (one of many) in which there was little if any growth in output per capita prior to independence from colonial rule in 1960, and limited growth thereafter.



Figure 1.1 also illustrates that for much of history, living standards did not grow in any sustained way. When sustained growth occurred, it began at different times in different countries, leading to vast differences in living standards between countries around the world. Since late in the twentieth century, ‘latecomers’ such as India and China have been catching up with the richer nations, but in some countries the hockey stick has not yet tipped upwards.


  An entertaining video by Hans Rosling, a statistician, shows how some countries got richer—and healthier—much earlier than others.



Understanding why over the past three centuries some countries have prospered and others have not has been one of the most important questions that economists have asked, starting with a founder of the field, Adam Smith. He gave his most important book the title An Inquiry Into the Nature and Causes of the Wealth of Nations.2 Read more in the ‘Great economist’ feature on Adam Smith.


  
  ​​​​Great economists Adam Smith

  


                [image: Portrait of Adam Smith]






  Adam Smith (1723–1790) is considered by many to be the founder of modern economics. Raised by a widowed mother in Scotland, he went on to study philosophy at the University of Glasgow, which was an important centre of Enlightenment thought as well as of colonial trade—both of which influenced his understanding of the economy. He travelled throughout Europe, and while in Toulouse, France, he claimed to have ‘very little to do’ and so began ‘to write a book in order to pass away the time’. This was to become the most famous book in economics.

  In An Inquiry Into the Nature and Causes of the Wealth of Nations, published in 1776, Smith asked: How can society coordinate the independent activities of large numbers of economic actors—producers, transporters, sellers, consumers—often unknown to each other and widely scattered across the world? His radical claim was that coordination among all of these actors might spontaneously arise, without any person or institution consciously attempting to create or maintain it. This challenged previous notions of political and economic organization, in which rulers imposed order on their subjects.

  Even more radical was his idea that this could take place as a result of individuals pursuing their self-interest: ‘It is not from the benevolence of the butcher, the brewer, or the baker that we expect our dinner, but from their regard to their own interest,’ he wrote.

  
  ​​​Elsewhere in The Wealth of Nations, Smith introduced one of the most enduring metaphors in the history of economics: that of the invisible hand. The businessman, he wrote, ‘intends only his own gain, and he is in this, as in many other cases, led by an invisible hand to promote an end which was no part of his intention. Nor is it always the worse for the society that it was no part of it. By pursuing his own interest he frequently promotes that of the society more effectually than when he really intends to promote it.’ And he added: ‘Nobody but a beggar chooses to depend chiefly upon the benevolence of his fellow-citizens.’

  Among Smith’s insights is the idea that a significant source of prosperity is the division of labour, or specialization, and that this in turn is constrained by the ‘extent of the market’. Smith illustrated this idea in a famous passage on the pin factory by reporting that ten men, each fully specialized in one or two of 18 distinct operations, could produce close to 50,000 pins a day. But ‘if they had all wrought [pins] separately and independently … they certainly could not each of them have made twenty, perhaps not one pin in a day.’

  But such an enormous number of pins could only find buyers if they were sold far from their point of production. Hence specialization was fostered by the construction of navigable canals and the expansion of foreign trade. And the resulting prosperity itself expanded the ‘extent of the market’, in a virtuous cycle of economic expansion.

  Smith did not think that people were guided entirely by self-interest. Seventeen years before The Wealth of Nations, he had published a book about ethical behaviour called The Theory of Moral Sentiments.3

  He also understood that the market system had some failings, especially if sellers banded together so as to avoid competing with each other. ‘People in the same trade seldom meet together,’ he wrote, ‘even for merriment and diversion, but the conversation ends in a conspiracy against the public; or in some contrivance to raise prices.’

  He specifically targeted monopolies that were protected by governments, such as the British East India Company, that not only controlled trade between India and Britain, but also administered much of the British colony there.

  
  ​He agreed with his contemporaries that a government should protect its nation from external enemies, and ensure justice through the police and the court system. He also advocated government investment in education, and in public works such as bridges, roads, and canals.




  
    Question 1.1 Choose the correct answer(s)

    Read the following statements about Adam Smith and choose the correct option(s).

    
      	Adam Smith believed in the role of the government to improve societal welfare.

      	Adam Smith believed that all markets were characterized by perfect competition.

      	Adam Smith argued that economic agents were guided entirely by self-interest.

      	Adam Smith claimed that coordination among a large number of economic actors (producers, transporters, sellers, consumers), often unknown to one another, might spontaneously arise without any person or institution consciously attempting to create or maintain it.

    

    
      	He agreed with his contemporaries that the government should protect the nation from external enemies and ensure justice through the police and the court system, and also advocated government investment in education and public works.

      	Adam Smith understood that the market system had some failings, especially when sellers colluded (‘banded together’) to create market power.

      	He didn’t believe that self-interest was the sole motivation of economic agents, and he wrote about ethical behaviour in The Theory of Moral Sentiments, published in 1759.

      	This statement expresses Adam Smith’s idea of the ‘invisible hand’: ‘It is not from the benevolence of butcher, the brewer, or the baker that we expect our dinner, but from their regard to their own interest, led by an invisible hand to promote an end which was no part of his intention.’

    

  




  Extension 1.2 GDP per capita and living standards

  
    In this extension we explore the reasons why GDP is not always a satisfactory measure of living standards. Not only does GDP leave out some things that are important for our daily lives, it also fails to take account of differences between people, and of the depletion of environmental resources.

  

  
    You can explore GDP per capita data for various countries in the world, by visiting Our World in Data’s GDP per capita webpage.

  

  
	correlation
	A statistical association observed between two variables in a sample of data. If high values of one variable (e.g. people’s earnings) commonly occur along with high values of another variable (e.g. years of education) the variables are positively correlated. When high values of one variable (e.g. air pollution) are associated with low values of the other variable (e.g. life expectancy) there is a negative correlation. If variables are correlated, it doesn’t mean that there is a causal relationship between them: air pollution may not have caused the lower life expectancy we observed. See also: causality.



  We have used GDP per capita as an indicator of living standards because total output is what makes possible the goods and services that we need or enjoy, whether it be haircuts or toothbrushes or education or other needed goods and services. Though GDP per capita does not measure directly how well off people are, it is highly correlated with other measures of wellbeing, such as life expectancy and what people report about their degree of satisfaction with their life.

  
  ​But many aspects of our wellbeing are not measured by GDP per capita.4

  Our measure of output leaves out things that directly affect how ‘well off’ we feel, including:

  
    	the quality of our social and physical environment, such as friendships, clean air, and personal safety

    	the amount of free time we have to relax or spend time with friends and family

    	goods and services that are produced within the household, such as meals or childcare.

  

  Two further problems with the GDP per capita measure come up when we use this concept to measure what we call ‘average living standards’:

  
    	GDP measures output but does not take account of how the output is distributed among the members of a population.

    	Producing output often involves ‘using up’ or destroying our natural environment and these costs of output are not included.

  

  
  ​​​​Output, income inequality, and ‘average living standards’

  There is no such person as the average member of a population, so to talk about how well off a nation or group is, we have to sum up the experiences of the many individual members of a population and averaging them. What GDP tells us is how big is the total pie (the total output to be divided among the members of the group). GDP per capita tells us how large each person’s slice of the pie could be if everyone received the same amount.

  But of course that is not how the ‘pie’ of GDP is actually divided up. To see why this matters, if output were equally divided and sufficient for everyone to have enough to satisfy their needs, we might say that the group was at least moderately well off. But if the same total output were enjoyed by just a single person, and the rest had nothing, GDP per capita would be unchanged, but it would not make sense to say that the ‘group’ was well off. All but one of the population would be miserable, and perhaps not even likely to survive.

  Some people get much more than others because most of the output is for sale, and to get it for your own use you have to buy it. How much you can buy depends on your income, that is, the wages, salaries, rents, profits, transfers from governments, or other payments that you receive. To see why this matters, consider a group in which each person initially has an income of $5,000 per month, and imagine that, with no change in prices, income were to rise for every individual in the group. Then we would say that living standards had risen, because everyone would have had an increase in the goods and services they could enjoy.

  But now think about a different change. Suppose that the income of half the population rises to $9,000, while the income of the other half falls to $1,000. The average monthly income is unchanged (it is still $5,000) but would we say that living standards were unchanged after the group’s income became unequal? The additional income of the lucky (now-)rich half is unlikely to matter as much to the rich people (because they have so much already), as the loss in income suffered by the unlucky (now-)poor half. Taking this into account, we could say that while average income has not changed, people are less well off on average than before.

  Since income distribution affects wellbeing, and because the same average income may result from very different distributions of income between rich and poor within a group, average income or GDP per capita may fail to reflect how well off a group of people is by comparison to some other group.

  Growing output and depleting natural resources

  When we think of how well off a person is, we think about the goods and services that they are able to enjoy in the course of a year. But beyond the things a person can get, we also take into account the things that they have, like a comfortable house or living in a beautiful natural setting. When we add up the ‘haircuts’ and ‘toothbrushes’ that make up GDP we include the value of the house by counting how much the house could have been rented for if the owner did not live there. But we do not count the enjoyment of the natural setting.

  To see why this matters, consider a person who lives surrounded by a beautiful forest and enjoys the natural environment for the diverse species that it supports. In order to make a living, they decide to cut down the part of the forest that they own, and to sell the resulting wood for others to use.

  The wood that is sold is counted in GDP but the fact that there is no longer a forest there is not counted. The person gets the goods that they can buy with the income from the wood that they have sold. But they no longer have a forest to live in. Are they better off? Probably. They decided that having the goods they could buy with the income from selling the wood is worth giving up the forest. But they are not as much better off as the income from selling the wood indicates.

  
  ​​​If we think of an entire nation in the same way, the failure to count the depletion of our natural surroundings can make a big difference in our assessment of average living standards. A study of Indonesia measured the value of the depleted forests due to commercial logging, deforestation, and other causes. In 1983, for example, the value of Indonesia’s remaining forests fell by such an amount that, had it been subtracted from GDP, it would have reduced that measure of the country’s output by 8%.

  In the same year, oil companies pumped 521 million barrels from the country’s known petroleum reserves. When account is taken of the 71 million barrels of new reserves that were discovered, the known reserves were reduced by 4%. If the reduction in petroleum reserves due to pumping and selling oil had been included in the calculation of output, along with the erosion of the soil used for farming, the reduction in GDP for the year 1983 would have been 22%.

  Between 1971 and 1984 (the period covered by the study) the annual rate of growth of Indonesian GDP (adjusted for inflation) as conventionally calculated by economists was 7.1%. Had account been taken of depleted petroleum reserves, forests, and soil, it would have been just 4.0%.

  In order to count output in such a way that it can inform us about how well off the people of a nation like Indonesia are, we have to include not only what has been used up in the process of producing the output (such as the wear and tear on machinery) but also the depletion of natural resources.

  
    
      Question E1.1 Choose the correct answer(s)

      Read the following statements about GDP per capita, and choose the correct option(s).

      
        	GDP per capita measures the average wellbeing of a country’s residents.

        	If we adjusted GDP per capita to account for natural resource depletion, economic growth rates would generally be negative.

        	It is possible for GDP per capita to rise while average living standards fall.

        	It is possible for countries to have the same GDP per capita but very different levels of income inequality.

      

      
        	GDP per capita does not measure many aspects of wellbeing, such as the quality of our social and physical environment.

        	The growth rate of GDP per capita would still be positive, but smaller than if we only looked at the income generated from depleting the natural resources.

        	For example, if incomes of the richest residents rise substantially while incomes of all other residents fall, GDP per capita may increase but the average living standards would have fallen. The additional income for the richest matters less to their wellbeing than the fall in income for everyone else.

        	GDP per capita is an average, so it does not take income distribution into account. The same average income may result from very different distributions of income—for example, one person enjoying all of the output, compared to everyone enjoying the same total output in equal amounts.

      

    

  

  
    Exercise E1.1 What should we measure?

    While campaigning for the US presidency on 18 March 1968, Senator Robert Kennedy gave a famous speech questioning ‘the mere accumulation of material things’ in American society, and why, among other things, air pollution, cigarette advertising, and jails were counted when the US measured its living standards, but health, education, or devotion to your country were not. He argued that ‘it measures everything, in short, except that which makes life worthwhile.’

    Read his speech in full or listen to a sound recording of it.

    
      	In the full text, which goods does he list as being included in a measure of GDP?

      	Do you think these should be included in such a measure, and why?

      	Which goods does he list in the full text as missing from the measure?

      	Do you think they should be included, and why?
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Unit 1 Prosperity, inequality, and planetary limits

1.3 Another hockey stick: Climate change


​​​Using GDP as a measure of living standards ignores the importance of the environment for our current and future wellbeing. Evidence that our use of fossil fuels—coal, oil, and natural gas—has profoundly affected the natural environment of the planet is shown in Figures 1.2a and 1.2b. Each figure has the hockey stick shape. After having remained relatively unchanged for many centuries, increasing emissions of carbon dioxide (CO2) into the air during the twentieth and twenty-first centuries have resulted in measurably larger amounts of CO2 in the earth’s atmosphere (Figure 1.2a) and brought about perceptible increases in the northern hemisphere’s average temperatures (Figure 1.2b). Figure 1.2a also shows that CO2 emissions from fossil fuel consumption have risen dramatically since the late 1800s.


​​Figure 1.2b shows that the mean temperature of the earth fluctuates from decade to decade. Many factors cause these fluctuations, including volcanic events such as the 1815 Mount Tambora eruption in Indonesia.




                [image: There are 2 line charts. In line chart 1, the horizontal axis shows years from 1000 to 2020. The vertical axis shows atmospheric CO 2 in parts per million, and ranges from 250 to 450.  Between 1010 and 1800, atmospheric C O 2 was fluctuating around 280 parts per millions. It increased to slightly above 400 parts per million between 1800 and 2020. In line chart 2, the horizontal axis shows years from 1000 to 2020. The vertical axis shows global carbon emissions from fossil-fuel burning in millions of metric tonnes, and ranges from 0 to 40,000, with each increment going up by 8000. Data for carbon emissions is only available from 1750. Carbon emissions increased significantly from almost 0 millions of metric tonnes in 1750 to almost 40,000 millions of metric tonnes in 2018.]



Figure 1.2a 
Carbon dioxide in the atmosphere (1010–2020) and global carbon emissions from burning fossil fuels (1750–2018).






Pierre Friedlingstein, Matthew W. Jones, Michael O’Sullivan, et al. 2019. ‘Global Carbon Budget 2019’. Earth System Science Data 11: pp. 1783–1838. doi: 10.5194/essd-11-1783-2019.; Pieter Tans NOAA/GML and Ralph Keeling, Scripps Institution of Oceanography. 2022. ‘Trends in Atmospheric Carbon Dioxide’.; D. Gilfillan, G. Marland, T. Boden, and R. Andres, R. 2021. ‘Global, Regional, and National Fossil Fuel CO2 Emissions’. Carbon Dioxide Information Analysis Center (CDIAC) Datasets. Accessed: September, 2021.







  Mount Tambora spewed so much ash that the earth’s temperature was reduced by the cooling effect of these fine particles in the atmosphere, and 1816 became known as the ‘year without a summer’.




​Since 1900, average temperatures have risen in response to increasingly high levels of greenhouse gas concentrations. These have mostly resulted from the CO2 emissions associated with the burning of fossil fuels. And in each year of the twenty-first century, the average temperature has been higher than at any time in the previous millennium.




                [image: In this line chart, the horizontal axis shows years from 1000 to 2019. The verticxal axis shows the deviation from the 1961-1990 mean temperatur in Celsius degrees. The deviation was almost null until 1100. It fluctuated between negative 0.2 and negative 0.4 until 1300, between 0 and negative 0.6 until 1450, between negative 0.2 and negative 0.6 until 1700, between negative 0.4 and negative 0.6 until 1800, and then it started increasing until 1 degree Celsius in 2019.]



Figure 1.2b 
Northern hemisphere temperatures over the long run (1000–2019). The figure shows 5-year moving averages.
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Michael E. Mann, Zhihua Zhang, Malcolm K. Hughes, Raymond S. Bradley, Sonya K. Miller, Scott Rutherford, and Fenbiao Ni. 2008. ‘Proxy-based reconstructions of hemispheric and global surface temperature variations over the past two millennia’. Proceedings of the National Academy of Sciences 105 (36): pp. 13252–13257.; C. P. Morice, J. J. Kennedy, N. A. Rayner, and P. D. Jones. 2012. ‘Quantifying uncertainties in global and regional temperature change using an ensemble of observational estimates: The HadCRUT4 dataset’, Journal of Geophysical Research 117. D08101, doi:10.1029/2011JD017187.







  The authoritative source for research and data about climate change is the Intergovernmental Panel on Climate Change.




​The human causes and the reality of climate change are no longer widely disputed in the scientific community. The likely consequences of global warming are far-reaching: melting of the polar ice caps, rising sea levels that may put large coastal areas under water, and potential changes in climate and rain patterns that may make some densely populated parts of the world uninhabitable and destroy the world’s food-growing areas.

We can see that the hockey sticks for GDP per capita and for atmospheric CO2 have risen together. It is also the case that richer countries have, on average, higher emissions per capita. In Unit 2, we explore this link between income and emissions, and consider whether it will be possible, in future, to raise living standards around the world without further damage to the climate.


​
  Exercise 1.1 How much difference does a couple of degrees warmer or colder make?

  Between 1300 and 1850 there were a number of exceptionally cold periods, as shown in Figure 1.2b. Research this so-called ‘little ice age’ in Europe and answer the following questions.

  
    	Describe the effects of these exceptionally cold periods on the economies of these countries.

    	Provide examples of groups of people within a country or region who were exceptionally affected by climate change.

  




  
    Question 1.2 Choose the correct answer(s)

    Figure 1.2b shows the northern hemisphere’s temperature since year 1000, reported as the deviation from the 1961–1990 mean (average) temperature. Based on this figure, read the following statements and choose the correct option(s).

    
      	The 1961–1990 mean temperature was 0.2 to 0.6 degrees higher than the temperatures between 1450 and 1900.

      	The negative numbers on the graph indicate that the temperature consistently fell between 1100 and 1900.

      	A consistent rise in temperature is only a post-1980 phenomenon.

      	The consistent rise in temperature after 1980 suggests that temperatures will continue to rise in every year following 2000.

    

    
      	The graph shows that the temperature between 1450 and 1900 was 0.2 to 0.6 degrees below the 1961–1990 mean temperature.

      	The vertical axis variable shows the difference between the temperature at a given time and the mean temperature from 1961 to 1990. Negative numbers on the graph indicate that the temperature during those years was consistently below the 1961–1990 mean.

      	There are earlier instances where the temperature rose consistently over a period, for example, the early 1900s.

      	It is true that temperatures have been rising consistently since 1980, but this alone does not suggest that temperature will continue to rise in every following year. There are many factors that affect temperature in any given year, making it difficult to predict exactly what the temperature will be in the future.

    

  



	



    

        

    
    

	
Unit 1 Prosperity, inequality, and planetary limits

1.4 Inequality in global income


​Before the upward kink in history’s hockey stick, some people were rich by the standards of their day, but most people in the world lived in extreme poverty.

Global poverty and income inequality


  To explore the latest data on extreme poverty, read Our World in Data’s webpage on ‘Poverty’.



Mirroring the hockey sticks of income and carbon is the transformation from a world in which the vast majority of people were unable to meet their basic needs of minimal nutrition and adequately heated shelter to today, when that is true of around one in ten (Figure 1.3). These people are often hungry, don’t have access to electricity (and therefore to light at night, for example), and have limited access to schooling or healthcare.




                [image: In this line chart, the horizontal axis shows years from 1820 to 2018. The vertical axis shows the share of the world population living in extreme poverty. This share was 76% in 1820, 74% in 1850, 60% in 1900, 53% in 1950, 25% in 2000 and 10% in 2018.]



Figure 1.3 
Share of the world population living in extreme poverty, 1820–2018.






Michail Moatsos. 2021. ‘Global extreme poverty: Present and past since 1820’. Published in OECD. 2021. How Was Life? Volume II: New Perspectives on Well-Being and Global Inequality Since 1820, OECD Publishing, Paris.






A thousand years ago, the world was flat, economically speaking. There were major differences in income within the world’s countries and regions; but as shown in Figure 1.1, the differences between countries were small, especially when compared to what was to follow.

Income inequality between countries


  For example, 14% of the world’s population live in countries with lower average income than India. Since 18% of the world’s population live in India, a total of 32% live in countries with average income less than or equal to that in India.




	purchasing power parity (PPP)
	PPPs are price indices that measure how much it costs to purchase a basket of goods and services compared to how much it costs to purchase the same basket in a reference country in a particular year, such as the United States in 2011.




​​​​​​​​​​Nobody thinks the world is flat today, when it comes to income. Figure 1.4 provides a snapshot for 2019. The countries of the world are lined up from left to right by average income, the poorest (South Sudan) on the left and the richest (United Arab Emirates) on the right. The width of the bars reflects the size of the population, with the bars for China and India much the widest. The horizontal scale shows the cumulative share of the world’s population, with 100% at the far right. On the vertical axis is the average daily income—measured in such a way that $20, for example, is what a person in any given country can buy in goods and services that cost $20 in the US. Economists measure prices using purchasing power parity to make these comparisons. In the bottom 10% of countries, where people on average live in extreme poverty, the daily income is just a few dollars a day. The snapshot provided by average incomes shows big differences between countries, but it does not show the vast differences in living standards within each country.


​


                [image: In this bar chart, the horizontal axis shows the cumulative share of the world population. The vertical axis shows the averace incoe per day in 2011 international dollars, and aranges between 0 and 90. Data is given for the following countries in this order: (cumulative share of population, income). South Sudan (almost 0, 2 dollars). Nigeria (5%, 3 dollars). Syria (9%, 3 dollars). Ethiopia (11%, 4 dollars). India (32%, 4.5 dollars). Bangladesh (35%, 4.5 dollars). Pakistan (37%, 4.5 dollars). Egypt (39%, 4.6 dollars). Philippines (41%, 6 dollars). Indonesia (48%, 6 dollars). South Africa (50%, 10 dollars). Vietnam (51%, 10 dollars). Mexico (54%, 12 dollars). China (75%, 14.7 dollars). Iran (76%, 14.7 dollars). Turkey (80%, 20 dollars). Russia (81%, 20 dollars). Brazil (84%, 20 dollars). Chile (85%, 25 dollars). Czech Republic (85.2%, 38 dollars). Italy (88%, 42 dollars). UK (91%, 50 dollars). Denmark (95%, 56 dollars). Norway (96% 70 dollars). US (99.8%, 75 dollars). UAE (100%, 90 dollars).]



Figure 1.4 
The global income distribution in 2019: average daily income by country.






M. Roser. 2021. ‘Global poverty in an unequal world: Who is considered poor in a rich country? And what does this mean for our understanding of global poverty?’ Our World in Data. ‘‌Income inequality within and between countries’.; The World Bank. 2022. Poverty and Inequality Platform. ‘Mean income or expenditure per day’.; The World Bank. 2022. ‘Population, total’.
    Note: Average income is measured in ‘international dollars’, which enables comparisons of the purchasing power of incomes to be made across countries; this is known as purchasing power parity.






Figure 1.1 showed the great divergence in fortunes across the world beginning around the seventeenth century and taking off in the eighteenth. Extreme poverty has shrunk. But stark inequalities in income persist within countries—and have increased in recent decades. While Figure 1.4 shows the average income in each country, Figure 1.5 goes a step further by building a 3D picture that shows the distribution of income within countries as well as between them, and how this changed between 1980 and 2020.

Again, countries are arranged from the poorest (according to average income in that year) on the left of the diagram (South Sudan in 1980) to the richest on the right (Switzerland in 1980), with the width of each country’s bars representing its population.


	decile, decile groups
	Deciles split a set of observations into ten equally-sized groups. The full set of observations is ordered according to a particular variable (e.g. income). The first decile group is the observations in the bottom 10% (e.g. the 10% with the lowest incomes), the second is the next lowest 10%, and the tenth or top decile group is the highest 10%. The deciles are the cutoff values that separate the groups; the first decile is the cutoff between the first and second decile groups, and so on.




​For every country there are ten bars, corresponding to the ten decile groups of income. Each group contains 10% of the population, and the height of the bar is the average income of the group, ranging from the poorest 10% of people at the front of the diagram to the richest 10% at the back, measured in 2021 US dollars. Note that this measure doesn’t mean ‘the richest 10% of income earners’. It is the richest 10% of people, where each person in a household, including children, is assumed to have an equal share of the household’s income.


​​The skyscrapers (the highest columns) at the back of the right-hand side of the figure represent the income of the richest 10% in the richest countries. In 2020, the tallest skyscraper represents the richest 10% of people in the United Arab Emirates. In 2020, this exclusive group had an income per capita of around $390,000. Norway, the country with the second-highest GDP per capita, does not have a particularly tall skyscraper (it is hidden between the skyscrapers for the United Arab Emirates and the third-richest country, the US) because income is more evenly distributed in Norway than in some other rich countries. Go through the steps in Figure 1.6 to understand how income within and between countries has changed over time.


​​​​​​​​


                [image: There are two 3-dimensional bar charts with three axis. In bar chart 1, a first axis lists countries from poorer to richer ones by GDP per capita in 1980. A second axis shows annual income in 2021 US dollars, and ranges from 0 to 400,000. A third axis shows the ten deciles of the income distribution of the population. The bar chart shows the income distribution of all countries of the world, ordered from poorer to richer ones by GDP per capita. The countries labelled on the chart are, from poorer to richer: Somalia, Venezuela, India, Nigeria, Indonesia, South Africa, Brazil, China, Russia, UK, USA, Norway, United Arab Emirates. In bar chart 2, a first axis lists countries from poorer to richer ones by GDP per capita in 2020. A second axis shows annual income in 2021 US dollars, and ranges from 0 to 400,000. A third axis shows the ten deciles of the income distribution of the population. The bar chart shows the income distribution of all countries of the world, ordered from poorer to richer ones by GDP per capita. The countries labelled on the chart are, from poorer to richer:   Somalia, Venezuela, India, Nigeria, Indonesia, South Africa, Brazil, China, Russia, UK, USA, Norway, United Arab Emirates.]



Figure 1.5 
Global income inequality 1980 (top panel) and 2020 (bottom panel).
    Countries are ranked by income per capita from left to right. For each country, the heights of the bars show average income for deciles groups of the population, from the poorest 10% at the front to the richest 10% at the back. The width of the bar indicates the country’s population.






GCIP. 2015. Global Consumption and Income Project. Bob Sutcliffe designed the representation of global inequality in Figure 1.5. A first version was published in: Robert B. Sutcliffe. 2001. 100 Ways of Seeing an Unequal World. London: Zed Books. A larger version of this graph and an interactive visualization of it are available.










                [image: In this 3-dimensional bar chart with three axis, a first axis lists countries from poorer to richer ones by GDP per capita in 2020. A second axis shows annual income in 2021 US dollars, and ranges from 0 to 400,000. A third axis shows the ten deciles of the income distribution of the population. The bar chart shows the income distribution of the poorest 10% and richest 10% of all countries of the world, ordered from poorer to richer ones by GDP per capita. The countries labelled on the chart are, from poorer to richer: Somalia, Venezuela, India, Nigeria, Indonesia, South Africa, Brazil, China, Russia, UK, USA, Norway, United Arab Emirates. There is a stark difference in the height of the bars for the poorest and the richest 10% of the population.]



Figure 1.6 
Understanding the global income distribution.






GCIP. 2015. Global Consumption and Income Project. Bob Sutcliffe designed the representation of global inequality in Figure 1.6. A first version was published in: Robert B. Sutcliffe. 2001. 100 Ways of Seeing an Unequal World. London: Zed Books. A larger version of this graph and an interactive visualization of it are available.









                [image: The richest and poorest countries in 2020: In this 3-dimensional bar chart with three axis, a first axis lists countries from poorer to richer ones by GDP per capita in 2020. A second axis shows annal income in 2021 US dollars, and ranges from 0 to 400,000. A third axis shows the ten deciles of the income distribution of the population. The bar chart shows the income distribution of two countries in the world: Somalia, which is the poorest, and the United Arab Emirates, which is the richest.]



The richest and poorest countries in 2020



In the United Arab Emirates, the richest country, on the furthest right, the average incomes of the richest and poorest 10% are $389,750 and $1,522 respectively. In Somalia, the furthest left, the corresponding incomes are $6,894 and $16.






GCIP. 2015. Global Consumption and Income Project. Bob Sutcliffe designed the representation of global inequality in Figure 1.6. A first version was published in: Robert B. Sutcliffe. 2001. 100 Ways of Seeing an Unequal World. London: Zed Books. A larger version of this graph and an interactive visualization of it are available.









                [image: Skyscrapers: In this 3-dimensional bar chart with three axis, a first axis lists countries from poorer to richer ones by GDP per capita in 2020. A second axis shows annal income in 2021 US dollars, and ranges from 0 to 400,000. A third axis shows the ten deciles of the income distribution of the population. The bar chart shows the income of the richest 10% of the population for a selection of the richest countries in the world.]



Skyscrapers



The skyscraper bars in the back right of the figure are the richest 10% in some of the richest countries.






GCIP. 2015. Global Consumption and Income Project. Bob Sutcliffe designed the representation of global inequality in Figure 1.6. A first version was published in: Robert B. Sutcliffe. 2001. 100 Ways of Seeing an Unequal World. London: Zed Books. A larger version of this graph and an interactive visualization of it are available.









                [image: World income distribution in 1980 (Figure 1.5, top panel): In this 3-dimensional bar chart with three axis, a first axis lists countries from poorer to richer ones by GDP per capita in 1980. A second axis shows annual income in 2021 US dollars, and ranges from 0 to 400,000. A third axis shows the ten deciles of the income distribution of the population. The bar chart shows the income distribution of all countries of the world, ordered from poorer to richer ones by GDP per capita. The countries labelled on the chart are, from poorer to richer: South Sudan, India, China, Indonesia, Nigeria, South Africa, Brazil, UK, Russia, Norway, USA, and Switzerland.]



World income distribution in 1980 (Figure 1.5, top panel)



In 1980 the ranking of countries by GDP was different. The poorest countries, coloured darkest red, were South Sudan, Somalia, and Mozambique. The richest (darkest green) were Switzerland, Netherlands, and Germany. At that time the skyscrapers were not as tall: the differences between the richest 10% and the rest of a country’s population were not as pronounced.






GCIP. 2015. Global Consumption and Income Project. Bob Sutcliffe designed the representation of global inequality in Figure 1.6. A first version was published in: Robert B. Sutcliffe. 2001. 100 Ways of Seeing an Unequal World. London: Zed Books. A larger version of this graph and an interactive visualization of it are available.









                [image: World income distribution in 2000: In this 3-dimensional bar chart with three axis, a first axis lists countries from poorer to richer ones by GDP per capita in 2000. A second axis shows annual income in 2021 US dollars, and ranges from 0 to 400,000. A third axis shows the ten deciles of the income distribution of the population. The bar chart shows the income distribution of all countries of the world, ordered from poorer to richer ones by GDP per capita. The countries labelled on the chart are, from poorer to richer: Somalia, India, China, Nigeria, Indonesia, South Africa, Russia, Brazil, Venezuela, UK, Norway, USA, and the United Arab Emirates.]



World income distribution in 2000



The colours indicate how some countries changed their ranking between 1980 and 2000. Both China and Indonesia used to be relatively poor (red) but have now moved towards the middle of the distribution. Some taller skyscrapers have appeared at the back: inequality increased in many countries during the 1980s and 1990s.






GCIP. 2015. Global Consumption and Income Project. Bob Sutcliffe designed the representation of global inequality in Figure 1.6. A first version was published in: Robert B. Sutcliffe. 2001. 100 Ways of Seeing an Unequal World. London: Zed Books. A larger version of this graph and an interactive visualization of it are available.









                [image: World income distribution in 2020 (Figure 1.5, bottom panel): In this 3-dimensional bar chart with three axis, a first axis lists countries from poorer to richer ones by GDP per capita in 2020. A second axis shows annual income in 2021 US dollars, and ranges from 0 to 400,000. A third axis shows the ten deciles of the income distribution of the population. The bar chart shows the income distribution of all countries of the world, ordered from poorer to richer ones by GDP per capita. The countries labelled on the chart are, from poorer to richer: Somalia, Venezuela, India, Nigeria, Indonesia, South Africa, Brazil, China, Russia, UK, USA, Norway, United Arab Emirates.]



World income distribution in 2020 (Figure 1.5, bottom panel)



By 2020, many countries have changed their ranking. China has grown rapidly since 2000. But the countries that were richest in 1980 (darkest green), such as the US and Norway, are still near the top in 2020.






GCIP. 2015. Global Consumption and Income Project. Bob Sutcliffe designed the representation of global inequality in Figure 1.6. A first version was published in: Robert B. Sutcliffe. 2001. 100 Ways of Seeing an Unequal World. London: Zed Books. A larger version of this graph and an interactive visualization of it are available.









                [image: Inequality within countries has risen: In this 3-dimensional bar chart with three axis, a first axis lists countries from poorer to richer ones by GDP per capita in 2020. A second axis shows annual income in 2021 US dollars, and ranges from 0 to 400,000. A third axis shows the ten deciles of the income distribution of the population. The bar chart shows the income distribution of the poorest 10% and richest 10% of all countries of the world, ordered from poorer to richer ones by GDP per capita. The countries labelled on the chart are, from poorer to richer: Somalia, Venezuela, India, Nigeria, Indonesia, South Africa, Brazil, China, Russia, UK, USA, Norway, United Arab Emirates. There is a stark difference in the height of the bars for the poorest and the richest 10% of the population.]



Inequality within countries has risen



Income distributions have become more unequal in many of the richer countries: some very tall skyscrapers have appeared. In the middle-income countries, too, there is a big step up at the back of the figure: the incomes of the richest 10% are now high relative to the rest of the population.






GCIP. 2015. Global Consumption and Income Project. Bob Sutcliffe designed the representation of global inequality in Figure 1.6. A first version was published in: Robert B. Sutcliffe. 2001. 100 Ways of Seeing an Unequal World. London: Zed Books. A larger version of this graph and an interactive visualization of it are available.









​Two things are clear from the 2020 distribution. First, in every country, the rich have much more than the poor. We can use the ratio between the heights of the front and back bars as one measure of inequality in a country. We will call it the rich/poor ratio, for obvious reasons. Even in a relatively equal country such as Norway, the rich/poor ratio is 66; in the US, it is 244; and in Botswana in southern Africa, it is 489. Inequality within the very poorest countries is difficult to determine from the graph because the height of all the bars are much smaller than those of the richer countries, but inequality is definitely there: the rich/poor ratio is 174 in Nigeria, and 246 in India.

The second thing that jumps out from Figure 1.5 is the huge difference in income between countries. In 2020, the average income in Norway is nearly seven times the average income in Nigeria.


​Imagine the traveller Ibn Battuta’s journey across regions of the world in the fourteenth century and think of how a diagram like Figure 1.5 would have looked then. He would, of course, notice that everywhere he went there were differences between the richest and poorest groups in the population of each region. He would report back that the differences in income between the countries of the world were relatively minor by comparison.

The vast differences in income between the countries of the world today take us back to Figure 1.1, where we can begin to understand how this came about. The countries that took off economically before 1900, such as Britain, Japan, and Italy, are now rich. They (and countries like them) are in the skyscraper part of Figure 1.5. The countries that took off only recently, or not at all, are in the flatlands.

What lies behind the upward kink in the hockey sticks that we have seen in some countries but not others, and the accompanying changes in poverty and inequality? We begin to answer this question in the next section.


  
    Question 1.3 Choose the correct answer(s)

    Figure 1.5 shows the global income distribution in 1980 and 2020. Based on this figure, read the following statements and choose the correct option(s).

    
      	China and Indonesia had similar average incomes in 1980.

      	From 1980 to 2020, income distributions have become more unequal in many countries.

      	The rankings of countries by average income have remained similar from 1980 to 2020.

      	Indonesia and Brazil had a similar population size in 2020.

    

    
      	Countries are shaded according to their average income in 1980. China and Indonesia have a similar shade, indicating that they had a similar average income in 1980.

      	In many middle-income and richer countries, some very tall skyscrapers appeared by 2020, indicating that income distributions have become more unequal.

      	Countries are shaded according to their average income in 1980 (darkest red for poorest countries and darkest green for richest countries). The order of the colours in the figure indicates that the rankings have changed for many countries except the very rich. Some countries that were relatively poor in 1980 have moved up in the rankings (for example, China and Indonesia).

      	The width of the bars represents the country’s population size. Indonesia and Brazil have bars of similar width, indicating similar populations.

    

  




  Exercise 1.2 Inequality in the fourteenth century

  Ibn Battuta (1304–1368), who we discussed in Section 1.1, was a Moroccan traveller and merchant. His travels, which lasted 30 years, took him across north and west Africa, eastern Europe, the Middle East, south and central Asia, and China.

  What do you think a ‘skyscraper’ figure like that in Figure 1.5 would have looked like at the time of Ibn Battuta (early to mid-fourteenth century)? (Use his descriptions of the countries he visited to support your answer.)




  Exercise 1.3 Working with income data

  Go to our interactive visualization which contains the data used to create Figure 1.5. Choose five countries that you are interested in.

  
    	In the visualization, use the ‘Rich/poor income ratios’ tab to find the rich/poor ratio in 1980, 2000, and 2020 for each of your chosen countries.

    	Describe the differences between countries and the changes over time that you find.

    	Suggest some explanations for your answers to question 2.

  



	



    

        

    
    

	
Unit 1 Prosperity, inequality, and planetary limits

1.5 The continuous technological revolution


​The science fiction show Star Trek is set in the future, when humans travel the galaxy with friendly aliens, aided by intelligent computers, faster-than-light propulsion, and replicators that create food and medicine on demand. Whether we find the stories silly or inspiring, most of us, in optimistic moods, can entertain the idea that the future will be transformed morally, socially, and materially by technological progress.


​No Star Trek future awaited the grandchildren of peasants in 1250. The next 500 years would pass without any measurable change in the standard of living for ordinary working people. While science fiction began to appear in the seventeenth century (Francis Bacon’s New Atlantis being one of the first works of science fiction, in 1627), it was not until the eighteenth century that each new generation could look forward to a different life, shaped by new technology.

A remarkable number of scientific and technological advances coincided with the upward kink in the income hockey stick in Britain in the middle of the eighteenth century.

Important new technologies were introduced in textiles, energy, and transportation. As late as 1800, traditional craft-based techniques, using skills that had been handed down from one generation to the next, were still used in most production processes. The new era brought new ideas, new discoveries, new methods, and new machines—and made old ideas and old tools obsolete. These new ways were, in turn, made obsolete by even newer ones.


	Industrial Revolution
	A wave of technological advances and organizational changes that began in Britain in the eighteenth century; it transformed an agricultural and craft-based economy into a commercial and industrial economy.




​​​​This period of cumulative innovation is called the Industrial Revolution.


	technology
	The description of a process that uses a set of materials and other inputs, including the work of people and machines, to produce an output.



In everyday usage, ‘technology’ refers to machinery, equipment, and devices developed using scientific knowledge. In economics, a technology is a process that takes a set of materials and other inputs—including the work of people and machines—and creates an output. For example, a technology for making a cake can be described by the recipe specifying the combination of inputs (ingredients such as flour, and activities like stirring) needed to create the output (the cake). Another cake-making technology uses large-scale machinery, ingredients, and labour (machine operators).


	technological progress
	A change in technology that reduces the amount of resources (labour, machines, land, energy, time) required to produce a given amount of the output.



Until the Industrial Revolution, the economy’s technology, like the skills needed to follow its recipes, was updated only slowly and passed from generation to generation. As technological progress revolutionized production, the time required to make a pair of shoes halved within a few decades; the pattern was similar for spinning and weaving, and making cakes in a factory. This marked the beginning of a continuous technological revolution: the time required to produce most products fell from one generation to the next.


​For most of human history, technological progress in lighting was slow. Our distant ancestors had nothing brighter than a campfire at night. Thousands of years later, in the early 1800s, tallow candles provided about nine times as much light for an hour of labour as the animal fat lamps of the past. New technologies since then have rapidly increased lighting efficiency. Three decades ago in 1992, compact fluorescent bulbs were introduced and were about 45,000 times more efficient than lights were 200 years ago.1

The continuous technological revolution


​David Landes, an economic historian, wrote that the Industrial Revolution was ‘an interrelated succession of technological changes’ that transformed the societies in which these changes took place.2 Figure 1.7 illustrates some of these changes during the Industrial Revolution in Britain between 1700 and 1850, and the subsequent period of rapid technological developments in other countries, particularly the US, with the accompanying changes in living standards.




                [image: In this line chart, the horizontal axis shows years from 1700 to 1925. The vertical axis shows GDP per capita in 2011 international dollars. There are two series, one for the United States and one for the United Kingdom. In the United Kingdom, GDP was approximately 2,600 dollars in 1709 when Abraham Darby began iron-smelting, in 1712 when Newcomen invented the steam engine, and in 1733 when the Flying Shuttle weaving machine was invented. GDP was approximately 3,000 dollars in 1761 when the Bridgewater canal was built to transport coal, in 1764 when Hargreaves invented the Spinning Jenny, in 1769 when James Watt was granted a patent for his steam engine, and in 1779 when Akrkwright opened a cotton spinning mill using water-power. GDP was approximately 3,500 dollars in 1798 when Malthus published his essay and in 1801 when Trevithick built the first railway locomotive. GDP was almost 4,000 dollars in 1830 when Stephenson opened a railway connecting the textile mills with the port of Liverpool. GDP was 5,000 dollars in 1851 when rural-to-urban migration meant that half of the British population now lived in towns. GDP was 6,000 dollars in 1876 when Alexander Graham Bell patented the telephone. GDP was 8,000 dollars in 1914, the the First World War started. By 1925, GDP in the United Kingdom was 8,000 dollars. In the United States, GDP was approximately 2,000 dollars in 1720. GDP was 3,500 dollars in 1834 when McCormick patented the mechanical reaper, revolutionizing harvesting in the US. GDP was 5,000 dollars in 1869 when the US transcontinental railroad was completed. GDP was 6,000 dollars in 1879 when Edison invented the incandescent lightbulb. GDP was 8,000 dollars in 1913 when Henry Ford introduced assembly line manufacturing. GDP was 11,000 dollars by 1925.]



Figure 1.7 
The Industrial Revolution and the continuous technological revolution.






Jutta Bolt and Jan Luiten van Zanden. 2020. Maddison Project Database, version 2020. ‘Maddison style estimates of the evolution of the world economy. A new 2020 update’







​​An early invention was Thomas Newcomen’s steam engine, which was used to pump water out of mines. Developed further by James Watt, steam engines were eventually used across the economy: in textiles, manufacturing, railways, and steamships. They are an example of what is termed a general-purpose innovation or technology: a technological advancement that can be applied to many sectors, and which spawns further innovations.


  The number of internet users worldwide rose from 2.6 million in 1990 to 4.7 billion by 2020.3 4



The process of innovation did not end with the Industrial Revolution, as the example of lighting shows. It has continued with the application of new technologies in many industries, including electricity, transportation (canals, railroads, automobiles), and most recently, the revolution in information processing and digital communication. These broadly applicable general-purpose innovations give a particularly strong impetus to growth in living standards, because they change the way that large parts of the economy work.


​But if technological progress raised living standards as we have suggested, then why was the hockey stick flat for most of the past thousand years? This unit and the next will show how economic reasoning helps to explain both the flat part of the hockey stick and the upturn.


  
    Question 1.4 Choose the correct answer(s)

    Which of the following variable(s) have followed the so-called ‘hockey stick’ trajectory—that is, little to no growth for most of history followed by a sudden and sharp change to a positive growth rate?

    
      	GDP per capita

      	technological progress in lighting

      	income inequality

      	atmospheric CO2

    

    
      	GDP per capita grew slowly or not at all in economies prior to industrialization, whereupon it began to grow at an ever-increasing rate.

      	The description of technological change in lighting indicates hockey stick growth—technological progress in lighting efficiency was slow until the 1800s but has increased rapidly since then.

      	There is no unidirectional trend in inequality over time. While most early hunter-gatherer economies were not highly unequal compared to later farming and industrial economies, economies in the modern era have varied from highly equal to highly unequal.

      	The growth in atmospheric CO2 began from the mid-nineteenth century as a consequence of the burning of fossil fuels as the technologies introduced in the Industrial Revolution spread (Figure 1.2a).
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Unit 1 Prosperity, inequality, and planetary limits

1.6 Explaining the flat part of the hockey stick: Production functions and the diminishing average product of labour


  
  ​In Italy, for example, the proportion of the labour force in agriculture stayed almost constant at around 60% between 1300 and 1800. In 2019, it was less than 4%.




​​​​Before 1800, most people in most countries made their living in agriculture. In 1798 an English clergyman, Thomas Robert Malthus, published An Essay on the Principle of Population, which presented a pessimistic view of the potential for technological progress to raise living standards.1

His argument was based on a simple model of the economy, in which agricultural output and living standards depend on the population employed in agriculture, and in turn, those living standards affect the growth of the population. Malthus argued that a sustained increase in income per capita would be impossible. We now know that he was wrong, but his analysis still helps us to understand why living standards had remained low for hundreds of years before his time.


  A model is a simplified way of understanding the economy. We explain more about models in Unit 2.



In this section, we explain his model of the relationship between employment and output, which introduces concepts that are used widely in economics—in particular the production function and the diminishing average product of labour.

A model of production


	factor of production
	Any input into a production process is called a factor of production. Factors of production may include labour, machinery and equipment (usually referred to as capital), land, energy, and raw materials.




​Imagine an agricultural economy that produces just one good: grain. Suppose that grain production is very simple—involving only farm labour to work the land. Ignore the need for spades, combine harvesters, grain elevators, silos, and other types of buildings and equipment; labour and land are the factors of production in this model, and therefore the inputs into the production process.

But the quantity of land is fixed. So if employment is increased, there will be more workers on the same quantity of land, and the average output of grain per worker will fall. In other words, the average product of labour diminishes.


	average product
	The average product of an input is total output divided by the total amount of the input. For example, the average product of a worker (also known as labour productivity) is total output divided by the number of workers employed to produce it.




​To be more precise, suppose there are 800 farmers, and the land is divided equally between them. All land is of the same quality. Each farmer works the same total number of hours during a year. Together, the 800 farmers produce a total of 504,000 kg of grain. The average product of a farmer’s labour is:

\[\begin{align*}
\text{average product of labour} &= \frac{\text{total output}}{\text{total number of farmers}} \\
&= \frac{\text{504,000 kg}}{800 \text{ farmers}} \\
&= 630\text{ kg per farmer}
\end{align*}\]
How does grain production in this economy change if the number of farmers changes? Figure 1.8a lists some values of the labour input and corresponding grain output. In the third column, we have calculated the average product of labour.




      
  
    
      	Labour input (number of farmers)
      	Grain output (kg)
      	Average product of labour (kg/farmer)
    

  
  
    
      	200
      	171,000
      	855
    

    
      	400
      	300,000
      	750
    

    
      	600
      	409,000
      	682
    

    
      	800
      	504,000
      	630
    

    
      	1,000
      	587,000
      	587
    

    
      	1,200
      	659,000
      	549
    

    
      	1,400
      	723,000
      	516
    

    
      	1,600
      	778,000
      	486
    

    
      	1,800
      	825,000
      	458
    

    
      	2,000
      	864,000
      	432
    

    
      	2,200
      	895,000
      	407
    

    
      	2,400
      	919,000
      	383
    

    
      	2,600
      	935,000
      	360
    

    
      	2,800
      	944,000
      	337
    

    
      	3,000
      	946,000
      	315
    

  


    


Figure 1.8a 
The relationship between the input of labour and the output of grain.







  Production function

  
  ​A production function is a graphical or mathematical description of the relationship between the quantities of the inputs to a production process and the amount of output produced.




	production function
	A production function is a graphical or mathematical description of the relationship between the quantities of the inputs to a production process and the amount of output produced.



We call the relationship between the inputs to a production process and the amount of output a production function. In this example there are two inputs: labour and land. But since the amount of land is fixed, we can represent the production function as in Figure 1.8b–by plotting a graph that shows the number of farmers on the horizontal axis, and the corresponding output of grain on the vertical axis (assuming that the relationship holds for the numbers in between those shown in the table).

You can think of the production function as an ‘if–then’ statement: if there are X farmers, then they will harvest Y kg of grain. Expressing it mathematically, we say that ‘Y is a function of X’ :

\[Y = f(X)\]
X is the amount of labour devoted to farming, Y is the output in grain that results from this input, and the function f(X) describes the relationship between X and Y, represented by the curve in Figure 1.8b. Work through the steps in the figure to see how to interpret the graph.





                [image: The supply curve for books.: In this diagram, the horizontal axis shows the number of farmers, and ranges between 0 and 2,800. The vertical axis shows thousands of kilograms of grain produced, and ranges between 0 and 1,000. Coordinates are (number of farmers, thousands of kilograms of grain produced). An upward-sloping, concave curve connects the origin with point (2,800, 950). This is the farmers’ production function. This shows how the number of farmers working the land translates into grain produced. Points A (800, 504) and B (1,600, 778) lie on the production function. At point A, the average product of labour is 504,000 divided by 800, which is 630 kilograms of grain per farmer. At point B, the average product of labour is 778,000 divided by 1,600, which is 486 kilograms of grain per farmer.]



The supply curve for books.



Figure 1.8b 
The farmers’ production function.









                [image: The farmers’ production function: In this diagram, the horizontal axis shows the number of farmers, and ranges between 0 and 2,800. The vertical axis shows thousands of kilograms of grain produced, and ranges between 0 and 1,000. Coordinates are (number of farmers, thousands of kilograms of grain produced). An upward-sloping, concave curve connects the origin with point (2,800, 950). This is the farmers’ production function. This shows how the number of farmers working the land translates into grain produced.]



The farmers’ production function



The production function shows how the number of farmers working the land translates into grain produced at the end of the growing season.









                [image: Output when there are 800 farmers: In this diagram, the horizontal axis shows the number of farmers, and ranges between 0 and 2,800. The vertical axis shows thousands of kilograms of grain produced, and ranges between 0 and 1,000. Coordinates are (number of farmers, thousands of kilograms of grain produced). An upward-sloping, concave curve connects the origin with point (2,800, 950). This is the farmers’ production function. This shows how the number of farmers working the land translates into grain produced. Point A (800, 504) lies on the production function.]



Output when there are 800 farmers



Point A on the production function shows the output of grain produced by 800 farmers.









                [image: Output when there are 1,600 farmers: In this diagram, the horizontal axis shows the number of farmers, and ranges between 0 and 2,800. The vertical axis shows thousands of kilograms of grain produced, and ranges between 0 and 1,000. Coordinates are (number of farmers, thousands of kilograms of grain produced). An upward-sloping, concave curve connects the origin with point (2,800, 950). This is the farmers’ production function. This shows how the number of farmers working the land translates into grain produced. Points A (800, 504) and B (1,600, 778) lie on the production function.]



Output when there are 1,600 farmers



Point B on the production function shows the amount of grain produced by 1,600 farmers.









                [image: The average product: In this diagram, the horizontal axis shows the number of farmers, and ranges between 0 and 2,800. The vertical axis shows thousands of kilograms of grain produced, and ranges between 0 and 1,000. Coordinates are (number of farmers, thousands of kilograms of grain produced). An upward-sloping, concave curve connects the origin with point (2,800, 950). This is the farmers’ production function. This shows how the number of farmers working the land translates into grain produced. Points A (800, 504) and B (1,600, 778) lie on the production function. At point A, the average product of labour is 504,000 divided by 800, which is 630 kilograms of grain per farmer. At point B, the average product of labour is 778,000 divided by 1,600, which is 486 kilograms of grain per farmer.]



The average product



At A, the average product of labour is 504,000/800 = 630 kg of grain per farmer. At B, the average product of labour is 778,000/1,600 = 486 kg of grain per farmer.








The calculations in the third column of Figure 1.8a demonstrate that the more farmers there are, the lower is the average product of labour. Figure 1.8c shows that the average product of labour at each point on the graph corresponds to the slope of the line from the point to the origin. For example, the slope at point B is the vertical distance between the origin and B (778,000) divided by the horizontal distance (1,600), and the average product when there are 1,600 farmers is 778,000/1,600 = 486.




                [image: In this diagram, the horizontal axis shows the number of farmers, and ranges between 0 and 2,800. The vertical axis shows thousands of kilograms of grain produced, and ranges between 0 and 1,000. Coordinates are (number of farmers, thousands of kilograms of grain produced). An upward-sloping, concave curve connects the origin with point (2,800, 950). This is the farmers’ production function. This shows how the number of farmers working the land translates into grain produced. Points A (800, 504) and B (1,600, 778) lie on the production function. At point A the average product of labour is 504,000 divided by 800, which is 630 kilograms of grain per farmer. At point B, the average product of labour is 778,000 divided by 1,600, which is 486 kilograms of grain per farmer. A straight line connects the origin with point A. Another straight line connects the origin with point B, and its slope is 778,000 divided by 1,600, which is 486.]



Figure 1.8c 
The diminishing average product of labour.






The line from A to the origin is steeper (the slope is higher). So without doing any calculations, we can tell from the graph that the average product is higher at A. Also, if you draw the lines to the origin from other points they will get flatter as you move along the graph—that is, as the number of farmers increases. This happens because of the concave shape of the production function: it continues to rise but gets flatter as more farmers work the land.

Our grain production function is hypothetical, but it has two features that are plausible assumptions about farming:


  	Labour combined with land is productive. The more farmers there are, the more grain is produced (up to 3,000 farmers, at least).

  	As more farmers work on a fixed quantity of land, the average product of labour falls. This diminishing average product of labour is one of the foundations of Malthus’s model (and many other models).



The diminishing average product of labour worried Malthus.

To understand why, imagine that a generation later, each of the 800 farmers has had many children. So instead of a single farmer working each farm, there are now two farmers. The total labour input into farming was 800, but is now 1,600. The average grain produced per farmer has fallen from 630 kg to 486 kg.

You might argue that in reality, as the population grows, more land can be used for farming. But Malthus pointed out that earlier generations of farmers would have picked the best land, so any new land would not be as productive. This also reduces the average product of labour.

A diminishing average product of labour in agriculture can be caused by:


  	more labour devoted to a fixed quantity of land

  	more (inferior) land brought into cultivation



Because the average product diminishes as more labour is devoted to farming, the amount of grain each person can consume (their income or living standard) inevitably falls.


​
  Exercise 1.4 The farmer’s production function

  Think of farming biologically.

  
    	Find out how many calories per hour a farmer burns on average, and how many calories are contained in 1 kg of grain.

    	Does farming produce a surplus of calories—more calories in the output than used up in the work input—at points A and B on the production function in Figure 1.8b? Clearly state any assumptions you make in your calculations.

  




  
    Question 1.5 Choose the correct answer(s)

    Figure 1.8b depicts the production function of grain for farmers under average growing conditions with the currently available technology. Based on this information, we can ascertain that:

    
      	In a year with exceptionally good weather conditions, the production function curve will be higher and parallel to the curve above.

      	A discovery of new high-yielding crop seeds would tilt the production function curve higher, pivoted anticlockwise at the origin.

      	In a year of bad drought, the production curve can slope downwards for large numbers of farmers.

      	If there is an upper limit on the total amount of grain that can be produced in the country, then the curve will end up horizontal for large numbers of farmers.

    

    
      	Zero farmers means zero output. Therefore, all curves must start at the origin, and cannot shift upwards or downwards in a parallel manner.

      	Such a discovery would increase the kilograms of grain produced for any given number of farmers (except zero); this can be represented graphically as an anti-clockwise pivot in the production function curve.

      	A downward-sloping curve implies decreasing output as the number of farmers increases. This would only be the case if the additional labourers have negative effects on the productivity of the existing labourers, which we normally rule out.

      	An upper limit implies that additional farmers would not yield any additional kilograms of grain, which would be represented graphically by a flat production function past the upper limit.

    

  




  
    	
      Thomas R. Malthus. 1798. An Essay on the Principle of Population. Library of Economics and Liberty. London: J. Johnson, in St. Paul’s Church-yard. ↩

    

  



	



    

        

    
    

	
Unit 1 Prosperity, inequality, and planetary limits

1.7 Explaining the flat part of the hockey stick: The Malthusian trap, population, and the average product of labour


​​On its own, the diminishing average product of labour cannot explain the long, flat portion of the hockey stick. It just means that living standards depend on the size of the population. It doesn’t tell us why, over long periods, living standards and population didn’t change much. But Malthus’s model contains a second key idea:


  	Population expands if living standards increase.



His logic was that, if agricultural technology improved and raised the productivity of labour, people would have more children as soon as they were somewhat better off. Because the quantity of land and other available natural resources would not expand along with population, the result would be to lower how much each person could produce. But as long as people were better off, population growth would continue until living standards fell to a sufficiently low level to halt the population increase. Among economists, Malthus’s idea of a poverty trap, illustrated in Figure 1.9, was widely accepted.


​​


                [image: Living standards are low. Technology improves. As a consequence, output per farmer rises, so population rises. Therefore, there is less land per farmer, so average output per farmer falls. In the end, the population is larger, but living standards are back to the original level.]



Figure 1.9 
Malthus’s argument: why technological improvement in farming doesn’t raise living standards.






It provided an explanation of the world in which they lived, in which incomes might fluctuate from year to year (or even century to century), but not permanently trend upwards. This had been the case in many countries for at least 700 years before Malthus published his essay, as shown in the long flat part of the hockey stick in Figure 1.1.


  The Malthusian population model might appear at odds with what we observe in many higher-income countries today: those with higher income tend to have fewer, not more children. But to explain the flat part of the hockey stick, we need to think about a time when people were much poorer and most people desired larger families than they could afford to raise, so when income went up, the size of a family grew.




​His theory of population essentially regarded people as not that different from other animals. He was not the first person to have this idea. Years earlier, the Irish economist, Richard Cantillon had stated that, ‘Men multiply like mice in a barn if they have unlimited means of subsistence.’

Imagine a herd of antelopes on an otherwise empty plain (there are no predators). When the antelopes are better fed, they live longer and have more offspring. When the herd is small, the antelopes can eat all they want, and the herd gets larger.

Eventually the herd will get so large (relative to the size of the plain), that the antelopes can no longer eat all they want. As the quantity of land per animal declines, they have less to eat. This reduction in living standards will continue as long as the herd continues to increase in size.


	subsistence level
	The level of living standards (measured by consumption or income) below which the population will decline.




​Since each antelope has less food, they will have fewer offspring and die younger. Population growth will slow down. Eventually, living standards will be so low that the herd no longer increases in size. The antelopes have filled up the plain. At this point, each animal will be eating an amount of food that we call the subsistence level.

Much of the same logic would apply, Malthus reasoned, to a human population with a fixed supply of agricultural land. While people were well fed, they would multiply like Cantillon’s mice; but eventually they would fill the country, and further population growth would push down the incomes of most people as a result of diminishing average product of labour. Falling living standards would slow population growth as death rates increased and birth rates fell; ultimately incomes would settle at the subsistence level.


​In Figure 1.10, we have plotted the relationship between the average product of labour and the number of farmers in our model of an agricultural economy, using the table in Figure 1.8a. When the number of farmers is low, their average product is high: for example, if 200 farmers work the land, the output is 855 kg of grain per farmer. As the number of farmers increases, the average product falls. So the graph of the average product of labour is a downward-sloping line.

Suppose that the subsistence level of income in this economy is 500 kg of grain per farmer. In Figure 1.10, the average product is equal to subsistence income when there are 1,500 farmers, at point E. At this point the population neither grows nor falls: it remains constant. If the number of farmers is below 1,500, their income is above subsistence level—they have a higher standard of living, but then the population will rise. And as it rises, the number of farmers working the land will increase and their average product will fall. So eventually the economy will reach point E, with 1,500 farmers each receiving subsistence income. And if the number of farmers is above 1,500, the opposite will happen: since incomes are below subsistence level, the population will fall, until there are 1,500 farmers and incomes reach subsistence level.


​


                [image: In this diagram, the horizontal axis shows the number of farmers, and ranges between 0 and 2,800. The vertical axis shows the average product of labour in kilograms of grain per farmer, and ranges between 0 and 1,000. Coordinates are (number of farmers, average product). A downward-sloping, convex line passes through point E (1,500, 500). A horizontal line through point E shows that is the subsistence income. If the APL is above subsistence, population rises, and APL falls. If APL is below subsistence, population falls and APL rises.]



Figure 1.10 
Equilibrium in a Malthusian model of an agricultural economy.







	equilibrium
	An equilibrium is a situation or model outcome that is self-perpetuating: if the outcome is reached it does not change, unless an external force disturbs it. By an ‘external force’, we mean something that is determined outside the model.



Figure 1.10 captures the essence of Malthus’s argument: the economy will tend to return to an equilibrium level of population and income, at which income is equal to subsistence level. Equilibrium is an important concept in economics. In everyday language, something is in equilibrium if the forces acting on it are in balance, so it remains unchanged. The same is true here: point E is an equilibrium because if income and population take the values at point E, there is no tendency for them to change; they will remain constant at these values (unless something else in the economy changes).


  Exercise 1.5 Are people really like other animals?

  Malthus wrote: ‘[I]t is not to be supposed that the physical laws to which [humankind] is subjected should be essentially different from those which are observed to prevail in other parts of the animated nature.’

  Are there any differences between humans and animals that could be relevant to Malthus’s argument? (It may be helpful to think about the analogy of antelopes on a plain that was used in this section to explain the relationship between population growth and living standards—in which ways does the analogy not apply to humans in the same way as it does to animals?)



Malthusian economics: The effect of technological improvement


​We know that over the centuries before the Industrial Revolution, improvements in technology occurred in many regions of the world, including Britain, and yet living standards remained constant. Can Malthus’s model explain this?

Figure 1.11 shows what happens in our model following an improvement in agricultural technology—such as the new type of plough from China that came to England in the early seventeenth century. The average product of labour rises at each level of the labour input. In the figure, the line representing the average product of labour shifts upwards.

Suppose that the economy is initially in equilibrium at point E, with 1,500 farmers and subsistence income of 500 kg of grain per farmer. Follow the steps in Figure 1.11 to understand what happens when productivity rises.





                [image: In this diagram, the horizontal axis shows the number of farmers, and ranges between 0 and 2,800. The vertical axis shows the average product of labour in kilograms of grain per farmer, and ranges between 0 and 1,000. Coordinates are (number of farmers, average product). A downward-sloping, convex line passes through point E (1,500, 500). A horizontal line through point E shows that is the subsistence income. When productivity rises, the curve shifts upwards, and passes through point F (1,500, 600). With 1,500 farmers, income is above subsistence level. So the population rises, and the average product of labour falls. This is shown by point G (2,100, 500), which lies on the shifted curve.]



Figure 1.11 
Malthus’s model: the effect of an improvement in technology.









                [image: Initial equilibrium: In this diagram, the horizontal axis shows the number of farmers, and ranges between 0 and 2,800. The vertical axis shows the average product in kilograms of grain per farmer, and ranges between 0 and 1,000. Coordinates are (number of farmers, average product). A downward-sloping, convex line passes through point E (1,500, 500). A horizontal line through point E shows that is the subsistence income.]



Initial equilibrium



The economy is initially in equilibrium at point E, with 1,500 farmers and subsistence income of 500 kg of grain per farmer.









                [image: An improvement in technology: In this diagram, the horizontal axis shows the number of farmers, and ranges between 0 and 2,800. The vertical axis shows the average product in kilograms of grain per farmer, and ranges between 0 and 1,000. Coordinates are (number of farmers, average product). A downward-sloping, convex line passes through point E (1,500, 500). A horizontal line through point E shows that is the subsistence income. When productivity rises, the curve shifts upwards, and passes through point F (1,500, 600).]



An improvement in technology



When productivity rises, each of the 1,500 farmers produces more: income rises to 600 kg at point F.









                [image: A new equilibrium: In this diagram, the horizontal axis shows the number of farmers, and ranges between 0 and 2,800. The vertical axis shows the average product in kilograms of grain per farmer, and ranges between 0 and 1,000. Coordinates are (number of farmers, average product). A downward-sloping, convex line passes through point E (1,500, 500). A horizontal line through point E shows that is the subsistence income. When productivity rises, the curve shifts upwards, and passes through point F (1,500, 600). With 1,500 farmers, income is above subsistence level. So the population rises, and the average product of labour falls. This is shown by point G (2,100, 500), which lies on the shifted curve.]



A new equilibrium



Now that income is above subsistence level, the population begins to rise. And as the number of farmers increases, the average product of labour falls until a new equilibrium is reached at point G.








Technological progress has raised living standards only temporarily. At the new equilibrium, the population is higher—but income has returned to subsistence level. Rather than raising living standards, a better technology provides subsistence income for a larger population.

The Malthusian model predicts that improvements in technology will not raise living standards if:


  	the average product of labour diminishes as more labour is applied to a fixed quantity of land

  	population grows in response to an increase in living standards.




​Then in the long run, an increase in productivity will result in a larger population but not higher living standards. This depressing conclusion was once regarded as so universal and inescapable that it was called Malthus’s Law.

So we now have a possible explanation of the long, flat portion of the hockey stick. Human beings periodically invented better ways of making things, both in agriculture and in industry, and this periodically raised the incomes of farmers and employees above subsistence. The Malthusian interpretation was that higher incomes led couples to marry earlier and have more children, and they also led to lower death rates. Population growth eventually forced incomes back to subsistence levels, which might explain why China and India, with relatively sophisticated economies at the time, ended up with large populations but—until recently—very low incomes.


​Looking for evidence

Can we find evidence to support the central prediction of the Malthusian model, that incomes will return to subsistence level?

Figure 1.12 is consistent with what Malthus predicted. Each point shows the population, together with an index of average wages—representing living standards—in England for a decade between 1280 and 1800. The index measures wages relative to the average wage in 1860.

The Black Death swept through Asia and Europe in the fourteenth century. It spread along trade routes, reaching Europe in the 1340s. An estimated 25 million people died: almost a third of the European population.


​​​​In 1280 the population was just under five million, and the wage index stood at 61 (that is, 61% of the wage in 1860). Then in the fourteenth century, as a result of the outbreak of bubonic plague known as the Black Death, the population fell dramatically. The decline in population and labour supply had an economic benefit for the farmers and workers who survived: it meant that farmers had more and better land, and workers could demand higher wages. Incomes rose as the plague abated. Work through the figure to see what happened next.



​


                [image: In this scatterplot, the horizontal axis shows population (in millions), and ranges between 0 and 10. The vertical axis shows the wage index normalized to be 100 in 1860, and ranges between 40 and 100. Two parallel downward-sloping convex curves, the lower one passing through the data point for the year 1600 and higher one passing through the points for the years 1740 and 1800, represent the movement toward subsistence income. Data is given in the following format: (year, population in millions, wage index). (1285, 4.9, 61) (1295, 5.3, 53) (1305, 5.3, 62) (1315, 5.6, 60) (1325, 5, 65) (1335, 4.7, 72) (1345, 4.4, 62) (1355, 3.5, 61)        (1365, 3.2, 71)        (1375, 3.2, 78)        (1385, 2.8, 84)        (1395, 2.8, 84)        (1405, 2.6, 85)        (1415, 2.5, 90)        (1425, 2.5, 94)        (1435, 2.5, 84) (1445, 2.3, 93) (1455, 2.3, 93) (1465, 2.3, 93) (1475, 2.4, 93)        (1485, 2.4, 88)        (1495, 2.3, 96)        (1505, 2.6, 91)        (1515, 2.8, 87)        (1525, 2.9, 81) (1535, 3, 78) (1545, 3, 71)        (1555, 3.2, 67)        (1565, 3.2, 70)        (1575, 3.5, 71)        (1585, 3.6, 72)        (1595, 4.2, 58)        (1605, 4.4, 62)        (1615, 4.7, 57) (1625, 5, 67) (1635, 5.2, 72) (1645, 5.4, 70) (1655, 5.6, 72) (1665, 5.6, 87) (1675, 5.5, 71) (1685, 5.4, 75) (1695, 5.4, 67) (1705, 5.5, 76)        (1715, 5.7, 74)        (1725, 5.8, 74)        (1735, 5.7, 83)        (1745, 6.1, 91)        (1755, 6.3, 86)        (1765, 6.7, 82)        (1775, 7, 74) (1785, 7.6, 81) (1795, 8.3, 73) (1805, 9.1, 72) (1815, 10.3, 76) (1825, 12, 87) (1835, 13.8, 92) (1845, 15.6, 88) (1855, 17.6, 95)        (1865, 19.7, 100).]



Figure 1.12 
The Malthusian trap: wages and population (1280s–1800s)






Robert C. Allen. 2001. ‘The Great Divergence in European Wages and Prices from the Middle Ages to the First World War’. Explorations in Economic History 38 (4): pp. 411–447.
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Living standards and population over 500 years



Each point in the figure represents the wage index and population for a decade between the 1280s and the 1800s.
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Between 1280 and 1490



Population fell in the fourteenth century, due to the plague, and wages rose. In the fifteenth century the population was only 2.3 million, and the wage index reached 96 in the 1490s.
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Between 1500 and 1610



But Malthus’s law asserted itself: higher wages helped the population to recover and, as it grew, wages fell. By 1610, population and living standards were close to the levels in 1280.
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The effect of technological progress in the seventeenth century



Improving agricultural productivity during the seventeenth century resulted in higher wages from the 1620s onwards. The wage index reached 91 in the 1740s.
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Another Malthusian trap



But again consistent with Malthus’s model, higher incomes (indicated by the wage index) led to rising population, and as it rose, wages fell.
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Malthus’s Law holds



As predicted by Malthus’s model (Figure 1.11), an increase in productivity resulted in a larger population in the 1800s, but not higher living standards.









​The seventeenth century was a period of technological progress in English agriculture.1 New crops (including potatoes), new techniques (such as the Dutch system of crop rotation), and new equipment (like the Chinese plough) raised productivity. Figure 1.12 shows the corresponding rise in incomes. But, just as the model in Figure 1.11 predicts, the improvement in living standards was only temporary. Population rose further, and wages began to fall. By the time Malthus was studying the problem in the 1790s, wages were below the average level for the previous five centuries.


  Exercise 1.6 What would you add?

  The Malthusian model makes use of many assumptions to analyse the effect of an improvement in technology.

  
    	How does this model simplify reality?

    	What has been left out?

    	Explain how including other factors that you think are important might change your analysis of how technological improvement affects the economy.

  




  
    Question 1.6 Choose the correct answer(s)

    Figure 1.12 shows the wage index and population in England between 1280 and 1860.

    
      	According to the Malthusian model, the fall in the population due to the bubonic plague would have led to an increase in the average productivity of workers, causing the observed rise in the wage index, post-plague.

      	The doubling and halving of the wage index over 250 years from around 1350 is contrary to the Malthusian model.

      	The data shows that technological improvements that occurred during the entire period shown had no effect on equilibrium.

      	The data over this entire period is consistent with the conclusion of Malthus’s model that a sustained increase in income per capita is not possible.

    

    
      	In the Malthusian model, fewer workers means higher average productivity, increasing output per capita and raising wages.

      	According to the Malthusian model, the increase in population caused by the rise in the wage index would have led to a decrease in average productivity, leading to an eventual fall in the wage index back down to subsistence level. This pattern seems to be what is observed in the graph.

      	While the wage index tended to return back to subsistence level following external shocks that improved labour productivity, technological improvements made it feasible for the economy to sustain a larger population.

      	The graph shows a negative relationship between the wage index and population size—the economy was stuck in a Malthusian trap.

    

  




  
    	
      Robert Allen. 2000. ‘Economic structure and agricultural productivity in Europe, 1300–1800’. European Review of Economic History Vol. 4. ↩

    

  



	



    

        

    
    

	
Unit 1 Prosperity, inequality, and planetary limits

1.8 Capitalist institutions


​​​How can we explain the change from a world in which living conditions changed little unless there was an epidemic or a war, to the world of continuous technological revolution—in which each generation was noticeably, and predictably, better off than the previous one?

An important part of our answer is what we call the capitalist revolution: the emergence in the eighteenth century and eventual global spread of a way of organizing the economy that we now call capitalism. The term ‘capitalism’ was barely heard of a century ago, but Figure 1.13 illustrates how its use has skyrocketed since then. It shows the fraction of articles in the New York Times (excluding the sports section) that include the word ‘capitalism’.




                [image: In this line chart, the horizontal axis shows years from 1851 to 2015. The vertical axis shows the fraction of New York Times articles mentioning the word capitalism, and ranges from 0 to 0.016. The series presents numerous peaks and troughs throughout time. Overall, on average, the fraction of articles mentioning the word capitalism steadily increased from 0.002 in 1851 to 0.015 in 2015.]



Figure 1.13 
Mention of the word ‘capitalism’ in New York Times articles (1851–2015).
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Calculations by Simon DeDeo, Santa Fe Institute, from New York Times. 2016. NYT article archive.







	capitalism
	An economic system in which the main form of economic organization is the firm, where the private owners of capital goods hire labour to produce goods and services to be sold in markets with the intent of making a profit. The main economic institutions in a capitalist economic system are private property, markets, and firms.
	economic system
	A way of organizing the economy that is distinctive in its basic institutions. Economic systems of the past and present include: central economic planning (e.g. the Soviet Union in the twentieth century), feudalism (e.g. much of Europe in the early Middle Ages), slave economy (e.g. the US South and the Caribbean plantation economies prior to the abolition of slavery in the nineteenth century), and capitalism (most of the world’s economies today).
	institution
	An institution is a set of laws and informal rules that regulate social interactions among people, and between people and the biosphere; sometimes also termed ‘the rules of the game’.




​​In everyday language, the word ‘capitalism’ is used in different ways, partly because people have strong feelings about it. In the language of economics, we use the term in a precise way: we define capitalism as an economic system characterized by a particular combination of institutions. An economic system is a way of organizing the production and distribution of goods and services in an entire economy. And by institutions, we mean the various sets of laws and social customs regulating production and distribution.

The institutions that characterize capitalism are private property, markets, and firms.

Since most of us live in capitalist economies, it is easy to overlook the importance of institutions that are fundamental for capitalism to work well. They are so familiar that we hardly notice them. Before seeing how these institutions combine in the capitalist economic system, we need to define them.


  Private property

  
  ​The right to private property means that you can:

  
    	enjoy your possessions in a way that you choose

    	exclude others from their use if you wish

    	dispose of them by gift or sale to someone else (who then becomes their owner)

  




	private property
	Something is private property if the person possessing it has the right to exclude others from it, to benefit from the use of it, and to exchange it with others.



Over the course of human history, the extent of private property has varied. In some societies, such as that of our distant ancestors, the hunter-gatherers, almost nothing except personal ornaments and clothing was owned by individuals. In others, crops and animals were private property, but land was not. The right to use the land was granted to families by consensus among members of a group, or by a chief, without allowing the family to sell the plot.

In various economic systems, some human beings—as enslaved people—could be private property.

Private property may be owned by an individual, a family, a business, or some entity other than the government. Some things that we value are not private property: for example, the air we breathe and most of the knowledge we use cannot be owned or bought and sold.


  Markets

  Markets are a way of connecting people who may mutually benefit by exchanging goods and services through a process of buying and selling.




	market
	A market enables people to exchange goods and services by means of directly reciprocated transfers (unlike gifts), voluntarily entered into for mutual benefit (unlike theft, taxation), in a way that is often impersonal (unlike transfers among friends, family).




​​​​​Markets are a means of transferring goods or services from one person to another. There are other ways, such as by theft, a gift, or a government order. Markets differ from these in three respects.


	gains from trade, gains from exchange
	The benefits that each party gains from a transaction compared to how they would have fared without the transaction.




  	Reciprocity. The transfer of a good on a market is reciprocated: unlike gifts and theft, one person’s transfer of a good or service to another is directly matched by a transfer in the other direction (either of another good or service as in barter exchange, or money, or a promise of a later transfer when buying on credit).

  	Participation is voluntary. All transfers are willingly undertaken, because the things being exchanged are private property and both buyer and seller expect to benefit: there are mutual gains from exchange.

  	Competition. In most cases buyers and sellers are limited in the prices they can set. A seller charging a high price, for example, will find that buyers will purchase from other competing sellers offering lower prices.




  Firms

  
  ​A firm is a way of organizing production with the following characteristics:

  
    	One or more individuals own a set of capital goods that are used in production.

    	They pay wages and salaries to employees.

    	They direct the employees (through the managers they also employ) in the production of goods and services.

    	The goods and services are the property of the owners.

    	They sell the goods and services on markets with the intention of making a profit.

  




	firm
	An economic organization in which private owners of capital goods hire and direct labour to produce goods and services for sale on markets to make a profit.



But private property and markets alone do not define capitalism. In many places they were important institutions long before capitalism. The most recent of the three components making up the capitalist economy is the firm.

The kinds of firms that make up a capitalist economy include restaurants, banks, large farms that pay others to work there, industrial establishments, supermarkets, and internet service providers. Other productive organizations that are not firms, and which play a lesser role in a capitalist economy, include family businesses, in which most or all of the people working are family members; non-profit organizations; employee-owned cooperatives; and government-owned entities (such as railways and power or water companies). These are not firms, either because they do not make a profit, or because the owners are not private individuals who own the assets of the firm and employ others to work there.




                [image: This diagram shows how private property, markets, and firms are related to one other in a capitalist economic system: firms are parts of markets, which in turn are part of an economic system with private property.]



Figure 1.14 
Capitalism: private property, markets, and firms.






Figure 1.14 shows that the three parts of the definition of a capitalist economic system are nested concepts. The left-hand circle describes an economy of isolated families who own their tools and the goods they produce, but have little or no exchange with others.

Historically, economies like the left-hand circle have existed, but have been much less important than a system in which markets and private property are combined (the middle circle). Private property is an essential condition for the operation of markets: buyers will not want to pay for goods unless they can have the right to own them. In the middle circle, most production is done either by individuals (shoemakers or blacksmiths, for example) or in families (for example, on a farm) rather than by firms with owners and employees. Prior to 1600, most of the economies of the world worked like this. Where firms, meaning employment for wages, existed, they played only a minor role.


​​In a capitalist system, which in Britain expanded during the seventeenth and later centuries, most production takes place in firms. Firms combine inputs—including equipment, raw materials, and labour—to produce outputs. Markets and private property are essential for firms to function for two reasons.


	capital goods, capital
	Capital goods (sometimes shortened to ‘capital’) are the durable and costly non-labour inputs used in production (e.g. machinery, equipment, buildings). They do not include some essential inputs (e.g. air, water, knowledge) that are used in production at zero cost to the user.
	labour market
	The market in which employers offer wages to individuals who may agree to work under their direction. Economists say that employers are on the demand side of this market, while employees are on the supply side.




  	Outputs and capital goods are private property: The firm’s buildings, equipment, and other durable inputs, which are called capital goods, belong to the owners; so do the resulting outputs.

  	Firms use markets to buy inputs and sell outputs: The owners’ profits depend on markets in which customers may willingly purchase the products at a price that will more than cover production costs.1 And they buy their inputs in other markets, including the labour market, where they hire workers and pay them wages to operate their capital goods.




​​​​In other societies, private firms and markets have been relatively unimportant. The government has been the institution that owns capital goods, thereby controlling production, and deciding how goods should be distributed, and to whom. This is called a centrally planned economic system. It existed, for example, in the Soviet Union, East Germany, and many other eastern European countries prior to the end of Communist Party rule in the early 1990s.


​Another contrast is with a slave economy: an economic system where most of the work is done by people who are not hired for wages but, instead, like the land on which they work, are the property of another person.

Though governments and families are essential parts of the workings of every economy, most economies today are capitalist according to our definition: they share the three characteristics of private property, markets, and firms. How these institutions of capitalism combine with each other and with families, governments, and other institutions differs greatly across countries—so it would be more precise to describe capitalism not as a specific economic system, but as a class of systems.

Capitalism, power, and competition

Capitalism is an economic system that combines centralization with decentralization. It concentrates power in the hands of owners and managers of firms who are then able to secure the cooperation of large numbers of employees in the production process. But it limits the powers of owners and of other individuals, because they face competition to buy and sell in markets.

So when the owner of a firm interacts with an employee, the owner is ‘the boss’. But when the same owner interacts with a potential customer they are simply another person trying to make a sale, in competition with other firms. It is this combination of competition among firms, and concentration of power and cooperation within them, that accounts for capitalism’s success as an economic system.


​​​A striking characteristic of firms, distinguishing them from families and governments, is how quickly they can be born, expand, contract, and die. A successful firm can grow from just a few employees to a global company with hundreds of thousands of customers, that employs thousands of people, in a few years. Firms can do this because they are able to hire additional employees on the labour market, and attract funds to finance the purchase of the capital goods they need to expand production.

Firms can die in a few years too. A firm that does not make profits will not have enough money (and will not be able to borrow money) to continue employing and producing. The firm shrinks, and some of the employees lose their jobs.

Contrast this with a successful family farm. The family will be better off than its neighbours; but unless it turns the family farm into a firm, and employs other people to work on it, expansion will be limited. If, instead, the family is not very good at farming, then it will simply be less well off than its neighbours. The family head cannot dismiss the children as a firm might get rid of unproductive workers. As long as the family can feed itself, there is no equivalent mechanism to a firm’s failure that will automatically put it out of business.

Government bodies also tend to be more limited in their capacity to expand if successful, and are usually protected from failure if they perform poorly.

How could capitalism lead to growth in living standards?


​​The emergence of capitalism brought two major changes, both of which enhanced the productivity of individual workers.

Technology


​As we have seen, the continuous technological revolution coincided with the transition to firms as the predominant means of organizing production. This does not mean that firms necessarily caused technological change. But firms competing with each other in markets had strong incentives to adopt and develop new and more productive technologies, and to invest in capital goods that would have been beyond the reach of small-scale family enterprises.

Specialization


  
  ​​​Adam Smith also recognized some drawbacks of specialization: ‘The man whose whole life is spent in performing a few simple operations, has no occasion to exert his understanding or to exercise his invention. He naturally loses, therefore, the habit of such exertion, and generally becomes as stupid and ignorant as it is possible for a human creature to become.’

  You can read about his concerns in the article, ‘Adam Smith’s Two Views on the Division of Labour’.



The growth of firms employing large numbers of workers—and the expansion of markets linking the entire world in a process of exchange—allowed historically unprecedented specialization in the tasks and products on which people worked. As Adam Smith explained, organizing production so that workers specialize in different tasks enables firms to increase output with the same number of employees.


  Exercise 1.7 Capitalism

  Figure 1.13 shows the proportion of New York Times articles that mention the word ‘capitalism’ (from 1851 to 2015).

  
    	Can you suggest an explanation for why the usage of the term capitalism spikes when it does?

    	Why do you think mentions of the word ‘capitalism’ have remained so high since the late 1980s?

  




  Exercise 1.8 The poorest man’s cottage

  ‘The poorest man may in his cottage bid defiance to all the forces of the Crown. It may be frail, its roof may shake; the wind may blow through it; the storms may enter, the rain may enter—but the King of England cannot enter; all his forces dare not cross the threshold of the ruined tenement.’ – William Pitt, First Earl of Chatham, speech in the British Parliament (1763)

  
    	What does this tell us about the meaning of private property?

    	To what extent does it apply to people’s homes in your country?

  




  Exercise 1.9 Markets and social networks

  Think about a social networking site that you use, for example Facebook. Now consider our definition of a market.

  What are the similarities and differences between that social networking site and a market?




  
    Question 1.7 Choose the correct answer(s)

    Which of the following are examples of markets?

    
      	wartime food rationing

      	auction websites such as eBay

      	touts selling tickets outside concert halls

      	sale of illegal arms

    

    
      	The transfer of goods and services that occur in a centrally planned economy as a result of government orders is not a market.

      	An auction-based market is still a market, just one in which the pricing mechanism works through bidding as opposed to a negotiated or listed price.

      	A resale market is still a market, even though the goods in question have already been sold once before.

      	An illegal market is still a market in the economic sense.

    

  




  Exercise 1.10 Firm or not?

  Using our definition, explain whether each of the following entities is a firm by investigating if it satisfies the characteristics that define a firm. Research the entity online if you are stuck.

  
    	John Lewis Partnership (UK)

    	a family farm in Vietnam

    	your current family doctor’s office or practice

    	Walmart (US)

    	an eighteenth-century pirate ship (see our description of The Royal Rover in Unit 5)

    	Google (US)

    	Manchester United plc (UK)

    	Wikipedia

  




  
    	
      Paul Seabright. 2010. The Company of Strangers: A Natural History of Economic Life (Revised Edition). Princeton, NJ: Princeton University Press. ↩

    

  



	



    

        

    
    

	
Unit 1 Prosperity, inequality, and planetary limits

1.9 Structural transformation: From farm to firm


​With the growth of capitalist firms exploiting the opportunities of the technological revolution to raise productivity through innovation, the structure of the economy changed. Agriculture was no longer the primary source of income and output.

First, although agricultural output grew substantially, manufacturing output (and later, services) grew even faster and began to account for a much larger fraction of output. Second, partly as a result, the proportion (or share) of the population engaged in agricultural production fell while the manufacturing (and later, services) shares grew.




                [image: In this line chart, the horizontal axis shows years from 1300 to 2019. The vertical axis shows the non-agricultural share of labour force, and ranges from 0% to 100%. In Italy, this share was approximately 37% until 1800, and it increased to 98% by 2019. In France, this share was about 25% between 1400 and 1500, it increased to 37% by 1800, and it increased to 98% by 2019. In the Netherlands, this share was 40% in 1500, it increased to 60% in 1700 and did not change until 1850. It then increased to 98% by 2019. In the United Kingdom, this share was 40% in 1400. Between 1500 and 1800, it increased to 77%. It slightly decreased to 74% in 1810, but then increased again to 99% in 2019. In India, this share was 25% between 1890 and 1940. It increased to 60% by 2019. In China, this share increased from 20% in 1950 to 75% in 2019.]



Figure 1.15 
Share of non-agricultural labour force in total labour force (1300–2019).
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Tirthankar Roy. 2005. ‘Agricultural Labor and Economic Transition in Colonial India: Lessons from Wage Data’. Working Paper. ‘World Development Indicators’.; Pedro Lains and Vincente Pinella. 2009. ‘Agriculture and Economic Development in Europe Since 1870’. Routledge: Taylor and Francis India







​​​​​​​​Figure 1.15 shows this structural transformation of the economy in several countries over 800 years. In all countries, especially in the last century and a half, the non-agricultural share of the workforce has risen. But the agricultural share in India and China remains high compared with the other economies. The economist, Arthur Lewis, developed a model of the economy that explains how this transformation takes place.


  Great economists Arthur Lewis

  
  ​


                [image: Portrait of Arthur Lewis]






  Arthur Lewis (1915–1991) won a Nobel Prize and received a knighthood from the British queen for his work in economics, but this was not his initial field of choice. ‘I wanted to be an engineer,’ he wrote, ‘but this seemed pointless since neither the government nor the white firms would employ a black engineer.’

  Born in the Caribbean island (and then British colony) of Saint Lucia, Lewis finished secondary school at age 14. As a young boy, required to remain at home for a couple of months due to illness, he learned so much studying by himself and being taught by his father that when he returned to school, he was transferred from the fourth to the sixth grade. At the London School of Economics, he was the student of another great economist, Friedrich Hayek (see Section 8.1).

  
  ​What is now called the Lewis model represents an economy that has both a modern ‘capitalist’ sector producing industrial goods and a ‘subsistence’ sector of family farms producing just enough to sustain the family. The capitalist sector is composed of businesses, in which the owners profit from introducing new technologies to reduce the cost of the products that their employees produce. If the capitalist sector is profitable, the businesses expand, drawing in additional labour from the subsistence sector.

  
    We use the Lewis model in the macroeconomics volume to explain why the hockey stick has not yet materialised in some countries.

  

  
  ​Two aspects of the Lewis model explain the hockey stick. The first is the constant search for new technologies in the capitalist sector that allows more goods to be produced with an hour of labour, and thereby increase the business owners’ profits. The second is that the capitalist sector is more productive than the subsistence sector (more output per hour) so moving workers out of the subsistence sector (illustrated by the ‘non-agricultural share of the labour force’ in Figure 1.15) increases the average productivity of the economy. And this raises income per capita as shown by the hockey stick in Figure 1.1.

  The essay that won him the Nobel Prize was titled ‘Economic Development With Unlimited Supplies of Labour’, referring to the fact that before the hockey stick tipped upwards, the subsistence sector covered most of the economy, so that the capitalist sector could expand by drawing in additional labour almost without limit. In that paper, Lewis drew attention to the fact that ‘The classics, from [Adam] Smith to [Karl] Marx enquired how production grows through time [and] determined simultaneously income distribution and income growth …’ He sought to return the attention of contemporary economists to these questions of growth and income distribution.

  Arthur Lewis. 1954. ‘Economic Development With Unlimited Supplies of Labour.’ Manchester School 22: pp. 139–191.




  
    Question 1.8 Choose the correct answer(s)

    Read the following statements about Arthur Lewis and choose the correct option(s).

    
      	Arthur Lewis investigated questions that were asked by the first economists.

      	The Lewis model assumes that the supply of labour to the capitalist sector is unlimited.

      	In the Lewis model, income per capita rises when workers move from the subsistence sector to the capitalist sector.

      	One aspect of the Lewis model is the profit-seeking motives of the capitalist sector.

    

    
      	He tried to explain how production grew through time and affected income distribution and income growth, which were questions considered by Adam Smith and Karl Marx in the eighteenth and nineteenth centuries.

      	The Lewis model does not assume that supply of labour is unlimited, but before an economy begins ‘hockey stick’ growth, most workers are in the subsistence sector so there are few constraints on the supply of labour available to the capitalist sector.

      	The Lewis model assumes that the capitalist sector is more productive than the subsistence sector, so the movement of workers to the capitalist sector would raise average productivity and average income per capita.

      	The Lewis model assumes that the capitalist sector constantly seeks new technologies to raise the profits of business owners.

    

  



	



    

        

    
    

	
Unit 1 Prosperity, inequality, and planetary limits

1.10 Capitalism, causation, and history’s hockey stick


​We have seen that the institutions associated with capitalism have the potential to make people better off, through opportunities for specialization and introduction of new technologies, and that capitalism emerged at the same time as, or just before, the continuous technological revolution. But can we conclude that capitalism caused the upward kink in the hockey stick? The emergence in the seventeenth century of a free-thinking cultural environment known as ‘The Enlightenment’ also predated or coincided with the upturn. So was it institutions, or culture, both, or some other set of causes? Economists and historians disagree, as we show in Unit 2.


	causal, causality, causation
	We can say that a relationship between two variables is causal if we can establish that a change in one variable produces a change in the other. While a correlation is simply an assessment that two things have moved together, causation implies a mechanism accounting for the association, and is therefore a more restrictive concept. See also: natural experiment, correlation.
	natural experiment
	An empirical study that exploits a difference in the conditions affecting two populations (or two economies), that has occurred for external reasons: for example, differences in laws, policies, or weather. Comparing outcomes for the two populations gives us useful information about the effect of the conditions, provided that the difference in conditions was caused by a random event. But it would not help, for example, in the case of a difference in policy that occurred as a response to something else that might affect the outcome.




​We want to make causal statements in economics—to understand why things happen, or to devise ways of changing something so that the economy works better. For example, an economist might claim: ‘If the central bank lowers the interest rate, more people will buy homes and cars.’

But an economy is made up of the interactions of millions of people. We cannot measure and understand them all, and we should be sceptical when anyone claims that something complex (capitalism) ‘causes’ something else (increased living standards, technological improvement, or environmental challenges).


​​In science, we support the statement that X causes Y by performing experiments in which we change X and measure any associated change in Y. We design the experiments in such a way that we can be confident that the change in Y was caused by the change in X (rather than vice versa, or by some other variable). For most important questions in economics, it is not possible to conduct conventional experiments (although Unit 4 includes some examples where this is done). So how can economists study causation? The following example of a natural experiment shows how what we observe in the world can help us investigate causes and effects.


  How economists learn from facts Do institutions matter for growth in income?

  In a conventional experiment, the experimenter changes the variable thought to be a cause (X), keeping all the other variables the same as before, and observes the change in Y that is associated with the change in X. In an agricultural experiment, X might be the dosage of fertiliser applied, the things kept the same (or ‘held constant’) might be the amounts of water and light, and Y would be the amount of the crop produced.

  By contrast, in what is called a natural experiment, we rely on accidents of history, geography or other differences to ‘perform the experiment’ and to present us with different values of X that can then be associated with differing values of Y, when not much else that could cause changes in Y differs.

  A natural experiment is a situation where we use an external event, such as a change in institutions or a natural disaster, to compare the outcomes for economic actors who were affected by this event and those who were not.

  
    More detail about Winston Churchill’s ‘Iron Curtain’ speech.

  

  
  ​​The division of Germany at the end of the Second World War into two separate economic systems—centrally planned in the east, capitalist in the west—provided a natural experiment. During this time a political ‘Iron Curtain’, as the British prime minister Winston Churchill described it, divided the country. It separated two populations that until then had shared the same language, culture, and capitalist economy. But for half a century they differed in the institutions governing the economy. This allows us to study the effect of different institutions on the economy.

  
    You can read more examples of natural experiments in the book Natural Experiments of History, written by Jared Diamond, a biologist, and James Robinson, a professor of government.

  

  
  ​​​Using the language of experiments, central planning under Communist Party rule in East Germany is the ‘treatment’ and capitalism in West Germany is the ‘control’ that provides an indication of how the East would have developed had Germany not been divided. The control is also termed the ‘counterfactual’ event: what would have happened if, contrary to the facts of history, East Germany had not been organized as a planned economy between 1948 and 1991.

  The validity of this as a natural experiment relies on the comparability of the two parts of Germany before the introduction of different economic systems. In 1936, before the Second World War, living standards in both parts of Germany were the same. Firms in Saxony and Thuringia were world leaders in automobile and aircraft production, chemicals, optical equipment, and precision engineering. During the war, the entire German economy was organized as a war economy: for example, wages and prices and the allocation of labour and resources were under central control.

  After the war, Communist central planning replaced the war economy in East Germany, where the Soviet Union was the occupying power. Decisions about how and what to produce did not revert to private individuals, but were taken by government officials. The officials managing plants, offices, mines, and farms did not need to follow the principle of capitalism and produce goods and services that customers would buy at a price above their cost of manufacture. Pre-war private property, markets, and firms virtually disappeared.

  But a capitalist economy re-emerged in West Germany as a result of decisions by the occupying powers (the UK, US, and France). Following currency reform in 1948, which abolished wartime price controls and introduced a new currency, rapid growth occurred.

  
  ​​The East German Communist Party forecast in 1958 that material wellbeing there would exceed that of West Germany by 1961. The failure of this prediction was one of the reasons the Berlin Wall separating East from West Germany was built in 1961. By the time the Wall fell in 1989, and East Germany abandoned central planning, its GDP per capita was less than half of that of capitalist West Germany. Figure 1.16 shows the different paths taken by these and two other economies from 1950.

  
  ​​


                [image: In this line chart, the horizontal axis shows years from 1950 to 1989. The vertical axis shows GDP per capita in 1990 dollars and ranges between 2,000 and 18,000. In West Germany, GDP per capita increased almost linearly from 4,000 dollars in 1950 to 18,000 dollars in 1989. In Japan, it increased from 2,000 dollars in 1950 to 4,000 in 1960. It then grew at a faster rate to 18,000 dollars in 1989. In Spain, GDP grew from 2,000 dollars in 1950 to 8,000 dollars in 1973. It then grew at a slower pace to 12,000 dollars in 1989. In East Germany, it increased almost linearly from 2,500 dollars in 1950 to just above 8,000 dollars in 1989.]



Figure 1.16 
The two Germanies: planning and capitalism (1950–89).
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The Conference Board. 2015. Total Economy Database. Angus Maddison. 2001. ‘The World Economy: A Millennial Perspective’. Development Centre Studies. Paris: OECD.






  Figure 1.16 shows that West Germany started from a more favourable position in 1950 than East Germany. In 1936, before the war began, the two parts of Germany had virtually identical living standards; both had achieved successful industrialization. East Germany’s relative weakness in 1950 was not mainly because of differences in capital equipment or skills, but because its industrial structure was more disrupted by splitting the country than was the case in West Germany.1

  But other capitalist economies that had even lower per capita incomes in 1950, grew much faster. By 1989, the Japanese economy, which had also suffered war damage, had—with its own combination of private property, markets, and firms, along with strong government coordination—caught up to West Germany. By 1989, Spain, which until 1975 like East Germany was ruled by a dictatorship, had closed part of the gap. Growth accelerated after the market reforms introduced in 1959.2

  
  ​We cannot conclude from the German natural experiment that capitalism always promotes rapid economic growth, while central planning is a recipe for relative stagnation. What we can infer is more limited: during the second half of the twentieth century, the divergence of economic institutions mattered for the material living standards of the German people. For a longer run view of comparative performance under central planning (the Soviet Union and Latin American countries), see Figure 1.19 in Section 1.12.



 


  
    Question 1.9 Choose the correct answer(s)

    Figure 1.16 shows a graph of GDP per capita for West and East Germany, Japan, and Spain between 1950 and 1990. Read the following statements and choose the correct option(s).

    
      	Having a much lower starting point in 1950 was the main reason for East Germany’s poor performance compared to West Germany.

      	The fact that Japan and West Germany have the highest GDP per capita in 1990 implies that they found the optimal economic system.

      	Spain was able to grow at a higher growth rate than Germany between 1950 and 1990.

      	The difference in East and West Germany’s performance proves that capitalism always promotes rapid economic growth while central planning is a recipe for stagnation.

    

    
      	Japan had an even lower starting point than East Germany and yet was able to catch up with West Germany by 1990.

      	Different economic systems can be successful. The Japanese economy had its own particular combination of private property, markets, and firms, along with a strong government coordinating role, which was different to the West German system.

      	The growth rate of an economy’s GDP per capita can be inferred from the steepness of its curve (when plotted using a ratio (‘log’) scale). The fact that the slope of Spain’s curve is greater than that of either West or East Germany from 1950 to 1990 indicates that it grew at a faster rate.

      	In economics one cannot use only one piece of evidence to ‘prove’ a theory. What we can infer here is that during the second half of the twentieth century, the divergence of economic institutions mattered for the livelihoods of the German people.

    

  




  
    	
      Hartmut Berghoff and Uta Andrea Balbier. 2013. ‘From Centrally Planned Economy to Capitalist Avant-Garde? The Creation, Collapse, and Transformation of a Socialist Economy’. In The East German Economy, 1945–2010: Falling Behind or Catching Up? Cambridge: Cambridge University Press. ↩

    

    	
      Leandro Prados de la Escosura, Joan R. Rosés and Isabel Sanz-Villarroya. 2011. ‘Economic Reforms and Growth in Franco’s Spain’, Journal of Iberian and Latin American Economic History, Vol. 30 No. 1, pp. 45–89. ↩

    

  



	



    

        

    
    

	
Unit 1 Prosperity, inequality, and planetary limits

1.11 Application: Did the British colonization of India reduce Indian living standards?

The technological revolution and trade reversed the fortunes of the British and Indian textile industries.


​​​British colonization of India began in 1600, and over the next 200 years Britain became the dominant European colonial power there, taking full control by the mid-nineteenth century.

A prelude to the Industrial Revolution in Britain was a period of booming sales of novel types of clothing made in India using traditional technology. ‘All of a sudden, we saw all our women, rich and poor, clothed in [India-made] calico,’ wrote Daniel Defoe, author of Robinson Crusoe, in 1727. He went on: ‘China, India, and other Eastern Countries … have, it is true, the most extended manufacture, and the greatest variety in the world, and their manufactures push themselves upon the world, by the mere stress of their cheapness.’


​A century and a half later, the flow of trade had been reversed. Over half of the textiles purchased in India were made in Britain’s steam-powered mills and the subcontinent’s once world-dominant textile industry was in permanent decline. India had been one of the largest producers of manufactured goods in the world, but under British colonial rule would remain a farm-based economy. Following the decline of its textile industry, its main exports were agricultural products, until late in the twentieth century, when India became a major exporter of software and computer services.


​​Angus Deaton, a Nobel Laureate who specializes in the analysis of poverty, observed that, when 300 years of British rule of India ended in 1947, ‘It is possible that the deprivation in childhood of Indians … was as severe as that of any large group in history’. In the closing years of British rule, a child born in India could expect to live for 27 years. After fifty years of independence, life expectancy at birth had risen to 63 years.




                [image: In this line chart, the horizontal axis shows years, ranging from 1600 to 1975, and the vertical axis shows GDP per capita in 1990 USD, ranging from 0 to 1500. Data for China and India are shown. For India, GDP per capita started at around 650 in 1600, when the British East India Company was founded, and fluctuated between 550 and 650 during the next three centuries, which covered a period of effective British rule, then increased to nearly 900 after 1950, when India gained independent from Britain. For China, GDP per capita increased from 800 in 1600 to 1000 in 1700, then decreased to 650 by 1950 following a period of increased British, French, and Japanese intervention in China, and increased to 1100 in 1975 following the beginning of Communist Party rule in 1954.]



Figure 1.17 
Stagnation and decline in the economies of India and China during periods of foreign intervention.
    Note: Average incomes had been declining in India prior to British interventions there. Average incomes have grown very rapidly in both countries since 1975, as can be seen in Figure 1.1. Figure 1.1 also shows that in Britain, average income in 1975 was 11 times what it had been in 1600. Average income in Japan, a country that resisted foreign interventions, increased 17 times over the period shown in Figure 1.17. The growth of both the Indian and Chinese economies accelerated after 1975.






Stephen Broadberry. 2021. ‘Accounting for the great divergence: recent findings from historical national accounting’.; Total Economy Database.; S. Broadberry, H. Guan, and D. Li. 2018. ‘China, Europe and the Great Divergence: A Study in Historical National Accounting’ Journal of Economic History 78: pp. 955–1000.; S. Broadberry, J. Custodis, and B. Gupta, B. 2015. ‘India and the Great Divergence: An Anglo-Indian Comparison of GDP per Capita, 1600–1871’ Explorations in Economic History 55: pp. 58–75.






Figure 1.17 (an enlargement of part of Figure 1.1) shows that per capita output declined in colonial India. The take-off of the Indian economy began soon after independence in 1947. The pattern of economic decline followed by economic growth is similar in China, which experienced growing dominance by other nations until the middle of the last century (but did not become a colony).

The Indian data raises the question: ‘Did the British colonization of India reduce Indian living standards?’

To answer this question fully, we would need to know what would have happened if India had remained independent rather than becoming a British colony. In the previous section, we addressed a similar type of question by using West Germany as a ‘control’ or ‘counterfactual’, to indicate what would have happened in East Germany had it not been a planned economy. Can we find an appropriate counterfactual for Indian history without British rule?


​Japan might be a suitable comparator: it had been as poor as India in 1600 (Figure 1.1) but successfully resisted domination by any foreign power. From the late nineteenth century onwards, Japan became a successful capitalist economy that was adept at borrowing the new technologies developed in Britain and other economies that were already part of the continuous technological revolution. We cannot tell whether something similar would have happened in India had it remained independent.

Recent research documents two of the actions taken by the British colonial rulers that appear to have reduced Indian living standards.

Railways for military use, not economic development: In India the railways were designed primarily for military purposes, particularly after the revolt of Indian soldiers in the British colonial army in 1857. By contrast, the growing prosperity of farming regions in the US, Canada, and other economies was supported by the development of public infrastructure, particularly railways and ports, to expand the markets for farm products and the development of industries processing them.

The transport infrastructure that served Indian agriculture was used to export agricultural products, not transport them to local manufacturers for processing. For example, hides and skins were exported rather than being locally manufactured into shoes. The result appears to have been a lost opportunity for the growth of the farm-based economy and industries using its output.

Entrenching local elites: In many parts of the subcontinent, British colonial rulers relied on local elites—particularly large landowners—to collect taxes for them (taking a cut for themselves, of course). The result was the entrenchment of the power and property rights of powerful landlords who were more interested in collecting taxes than in modernizing the economy. Their influence over those renting land from them or working for them for wages was already substantial before British rule, but it was greatly strengthened by the Permanent Settlement of 1793. In this agreement, the East India Company (the de facto colonial rulers) conferred governmental powers on the landlords by giving them the right to collect taxes and making them de facto state officials.

The fact that British taxation and land tenure policy varied across the colony provides a natural experiment to test the importance of these British institutions for subsequent economic growth. Economists Abhijit Banerjee and Lakshmi Iyer compared the post-independence economic performance and social indicators of districts of modern-day India in which landlords had been empowered by the colonial land tenure and taxation systems with other districts where the landlords had been bypassed in favour of the village community or direct taxation of the individual farmer. They found that the landlord-controlled districts had significantly lower rates of agricultural productivity growth, reflecting lower rates of investment and less use of fertilisers and other modern inputs. The landlord-controlled districts also lagged significantly in educational and health improvements.

Colonial rule of India coincided with the divergence of fortunes of Britain and India. The eclipse of India’s early lead in textile manufacturing and its failure to transition away from a stagnating agricultural economy dominated by rural elites is part of the legacy of colonial rule there.

Economist and historian Bishnupriya Gupta explores the stagnation and decline of Indian living standards prior to Independence in 1947.


​                        
                    In this video, Professor Bishnupriya Gupta explains the long period of economic stagnation and even decline during the British rule in India and considers why economic prosperity accelerated following Indian independence in 1947.    



  
    Question 1.10 Choose the correct answer(s)

    In the period between 1600 and 1750 (before the Industrial Revolution took off in Britain), India’s GDP per capita was:

    
      	declining, because agricultural productivity was declining, and most people were working in agriculture

      	declining, because the formerly booming textile industry was being out-competed by British textiles

      	rising, because the domestic textile industry was booming, and more people worked in industry than in agriculture

      	closer to the level of British GDP per capita than it was two hundred years later between 1800 and 1950.

    

    
      	Since most people were working in agriculture, the effect of declining agricultural productivity on total output was greater than the impact of rising industrial output in the textiles sector, resulting in an overall decline in GDP per capita.

      	This did not occur until later, as the Industrial Revolution led to declining costs of production for British textiles.

      	More people were working in agriculture than in industry and there was an overall decline in GDP per capita in India during this period.

      	Rising average British incomes during and after the Industrial Revolution, coupled with declining average incomes in India until after independence in 1947 led to increasingly large gaps between GDP per capita in India and Britain.

    

  




​Though China was never a colony of a European nation, from the early nineteenth century Britain, Portugal, and other nations controlled a number of key ports, such as Hong Kong and Macau, and prevented the Chinese government from acting independently in important economic matters. These foreign interventions ended only in the mid-twentieth century, when a successful revolution ended foreign interventions and placed China under Communist Party rule. During this period of foreign intervention, per capita income in China declined.


​The rise of Britain and then the rest of Europe—as both economic and military powers—fundamentally altered the geography of worldwide production, that is, where most global goods and services (output) were being produced. If we measure the size of an economy by the total amount of goods and services (output) it produces, we see dramatic shifts since Tavernier visited India in the seventeenth century:


  	In 1600, India, China, and the rest of Asia produced three-fifths of the world’s output, three times as much as western Europe.

  	In 1750, China produced a third of the world’s manufacturing output and India’s textile and other manufacturing output was greater than in the whole of Europe.

  	And only in 1850 did London displace Beijing as the world’s most populous city.



Figure 1.18 summarizes the changing geography of world output, showing the percentage of global output produced in three different regions.


  	Before 1800, Asia’s large share of world output reflects the fact that most people in the world lived in Asia (the amount produced per person did not differ much by region).

  	Beginning around 1800, there was a sharp rise in the contribution of the West to world output at the expense of Asia’s contribution because the European population grew rapidly, as did output per person.

  	In the last few decades, with the rapid growth of East and South Asia (especially India and China, but also other countries including Vietnam and South Korea), Asia is once again contributing a larger share of world output than the West.






                [image: In this line chart, the horizontal axis shows years from 1500 to 2008. The vertical axis shows the share of world output, and ranges from 0% to 80%. The share of world output for Asia decreased from 65% to 60% between 1500 to 1800. It decreased to 20% in 1950, and increased to 45% in 2008. The share of world output for The West increased from 20% to 25% between 1500 and 1800. It increased to almost 60% in 1950, and decreased to 38% in 2008. The share of world output for the Rest was about 18% between 1500 and 820, it increased to 25% in 1970, and decreased to 20% in 2008.]



Figure 1.18 
Shares of world output produced in Asia, the West, and the Rest. The West refers to western Europe, the US, Canada, Australia, and New Zealand. The Rest includes Latin America, Japan, Africa, and eastern Europe (the latter including Russia and other countries ruled by the Communist Party in the second half of the twentieth century).






Angus Maddison. 2007. Contours of the world economy 1–2030 AD: Essays in macro-economic history. OUP Oxford.; IMF World Economic Outlook. 2022.









                [image: For a visual reminder of these long-run changes, note that the time paths of the shares of world output of the West and Asia resemble a pair of pliers.]



For a visual reminder of these long-run changes, note that the time paths of the shares of world output of the West and Asia resemble a pair of pliers.







  
    Question 1.11 Choose the correct answer(s)

    Read the following statements and choose the correct option(s).

    
      	In 1727, Daniel Defoe, the author of Robinson Crusoe, described how China, India, and other Eastern countries had very limited manufacturing activity.

      	Research by economists Abijit Banerjee and Lakshmi Iyer found that colonial era tax systems which empowered large landlords are associated with lower current-day levels of agricultural productivity, education, and health.

      	In India, public infrastructure such as railways and ports was designed to expand the markets for farm products and the development of industries processing them.

      	More than 60% of global GDP has been produced in the West (Europe, the US, Canada, and Australia) consistently from as early as 1500 until today.

    

    
      	He actually wrote that these countries had ‘the most extended manufacture, and the greatest variety in the world’.

      	This helps to demonstrate the negative long-term impacts of British taxation and land tenure systems which entrenched the power of local elites in rural areas.

      	This was the case in the US and Canada; in India however, railways were primarily designed for military purposes and exporting of raw materials.

      	From the sixteenth to eighteenth centuries, at least 60% of global GDP was produced in Asia.

    

  



	



    

        

    
    

	
Unit 1 Prosperity, inequality, and planetary limits

1.12 Varieties of capitalism: Institutions, government, and politics


  Some researchers question the validity of historical GDP estimates like these outside of Europe, because the economies of these countries were so different in structure.




​​​​Not every capitalist country is the kind of economic success story exemplified in Figure 1.1 by Britain, later Japan, and the other countries that caught up. Figure 1.19 tracks the fortunes of a selection of other countries during the twentieth century. In Africa, the success of Botswana in achieving sustained growth contrasts sharply with Nigeria’s relative failure to do so. Both are rich in natural resources (diamonds in Botswana, oil in Nigeria), but differences in the quality of their institutions—the extent of corruption and misdirection of government funds, for example—may help explain their contrasting trajectories.


​The star performer in Figure 1.19 is South Korea. In 1950 its GDP per capita was the same as Nigeria’s, but by 2013 South Korea was six times richer than Nigeria by this measure.


	developmental state
	A government that takes a leading role in promoting the process of economic development through its public investments, subsidies of particular industries, education, and other public policies.




​South Korea’s take-off occurred under institutions and policies sharply different from those prevailing during the take-off in Britain. The most important difference is that the South Korean government (along with a few large corporations) played a leading role in directing the process of development, explicitly promoting some industries, requiring firms to compete in foreign markets and providing high-quality education for its workforce. The term developmental state refers to cases like South Korea, Japan, and China, where the government plays a leading role in economic take-off.1


​


                [image: In this line chart, the horizontal axis shows years from 1928 to 2018. The vertical axis shows living standards in GDP per capita in 2011 (dollars), and ranges from 0 to 40,000. GDP per capita in South Korea, Argentina, the Russian Federation (after 1992), the Former Soviet Union (excluding the Russian Federation after 1992), Brazil, Botswana, and Nigeria are shown. South Korea’s GDP per capita is a few hundred dollars until 1960. Afterwards, it increases exponentially up to 38,000 dollars in 2018, showing that South Korea’s GDP per capita experienced hockey stick growth. GDP per capita in all other countries ranges between a few hundred dollars to 20,000 dollars between 1928 and 2018, and on average increases steadily with time. Overall, the GDP per capita in 2018 ranks in the following order (from higher-income to lower-income countries): South Korea, the Russian Federation, the Former Soviet Union, Argentina, Botswana, Brazil, and Nigeria.]



Figure 1.19 
Divergence of GDP per capita among latecomers to the capitalist revolution (1928–2018).
    Note: Former Soviet Union series excludes Russian Federation post-1992.
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Jutta Bolt and Jan Luiten van Zanden. 2020. Maddison Project Database, version 2020. ‘Maddison style estimates of the evolution of the world economy. A new 2020 update’.







​​​​In 1928, GDP per capita in the Soviet Union was a third of that in Argentina, and higher than in Brazil and South Korea. Communist central planning produced steady growth for nearly 50 years, outstripping Brazil by a wide margin and even overtaking Argentina before Communist Party rule ended in 1990.


​​One reason why central planning was abandoned as an economic system was its failure—as illustrated by the case of East Germany—to deliver the improvements in living standards achieved by some capitalist economies. Yet the transition to a new economic system in the former Soviet Union following the collapse of communism proved very costly. Dismantling the planned economy and creating functioning market economy institutions, including the rule of law, in the successor economies was accompanied by a deeper and more prolonged decline in per capita output than observed in the Second World War, the global financial crisis, or the COVID-19 pandemic.

When is capitalism dynamic?

The lagging performances of some economies in Figure 1.19 demonstrate that the existence of capitalist institutions is not enough, in itself, to create a dynamic economy—that is, an economy that brings sustained growth in living standards. Two sets of conditions affect the dynamism of the capitalist economic system. One set is economic; the other is political, and concerns the government and the way it functions.

Economic conditions


​​The potential advantages of capitalism will not be realized if:2 3


  	Private property is not secure: There is weak enforcement of the rule of law and of contracts, or expropriation either by criminal elements or by government bodies.

  	Markets for firms’ output are not competitive: Firms lack incentives to produce efficiently, expand, and innovate.

  	Firms are controlled by people who owe their positions to connections to government or privileged birth: They did not become owners or managers because they were good at delivering high-quality goods and services at a competitive price. The other two failures would make this more likely to occur.



Failures of the three institutions of capitalism can mean that individuals and groups gain more from lobbying and criminal activity to shift the distribution of income in their favour, than from the direct creation of economic value.4


​Capitalism is the first economic system in history in which membership of the elite often depends on economic performance. A feudal lord who managed his estate poorly was just a shabby lord. But firm owners who fail go bankrupt—and a bankrupt owner is an ex-owner. The discipline imposed by market competition—produce and sell good products profitably, or fail—is automatic. Competition provides a mechanism for weeding out firms and individuals who underperform.


  The Uber Files: A leak of confidential documents from the ride-hailing company, Uber, shows how its expansion into cities across the world was fuelled not only by rapid technical and operational innovation, but also by aggressive (and sometimes illegal) competition, and constant political lobbying.



Of course, if the owners and managers of capitalist firms are initially wealthy or well connected politically, they may survive despite their failures. And, as Adam Smith pointed out, capitalism brings with it powerful incentives for firms to reduce the competition they face. But there are no guarantees: staying ahead of the competition means constantly innovating.

Political conditions


​​Government is also important. Irrespective of the extent of their direct involvement in the economy, governments establish, enforce, and change the laws and regulations that influence how the economy works. Markets, private property, and firms are all regulated by laws and policies.

A well-functioning legal system is essential for markets to work well. Governments adjudicate disputes over ownership and enforce property rights, and they establish the regulations that prevent firms from undermining market competition by colluding with each other or engaging in unfair competitive practices.

In addition to supporting the institutions of capitalism, the government provides essential goods and services such as physical infrastructure, education, and national defence. In this book, we investigate why government policies in such areas as sustaining competition, taxing, and subsidizing to protect the environment, thereby influencing the distribution of income, the creation of wealth, and the level of employment and inflation may also make good economic sense.

Political systems


	political system
	A political system determines how governments will be selected, and how those governments will make and implement decisions that affect all or most members of a population.
	democracy
	A political system that ideally gives equal political power to all citizens, and which is defined by individual rights such as freedom of speech, assembly, and the press; and fair elections in which virtually all adults are eligible to vote, and the government leaves office if it loses.




​​One of the reasons why capitalism comes in various forms is that it coexists with different political systems. A political system, such as democracy or dictatorship, determines how governments are selected, and how those governments make and implement decisions that affect the population.

Capitalism emerged in Britain, the Netherlands, and most of today’s high-income countries long before democracy. In no country were most adults eligible to vote before the end of the nineteenth century (New Zealand was the first). Even in the recent past, capitalism has coexisted with undemocratic rule, as in Chile from 1973 to 1990, Brazil from 1964 to 1985, and Japan until 1945. Contemporary China has a variant of capitalism with a high level of state intervention, but its system of government is not a democracy by our definition. In many countries today, however, capitalism and democracy coexist, each system influencing how the other works.


​Like capitalism, democracy comes in many forms. The head of state may be elected directly by the voters, or by an elected body, such as a parliament. Some democracies strictly limit the ways in which individuals can influence elections or public policy through financial contributions; in others, private money has great influence through contributions to electoral campaigns, lobbying, and even bribery.

These differences even among democracies are part of the explanation for governments’ differing roles in the capitalist economy. The Japanese and South Korean governments play a central role in setting the direction of the economy. But the amount of tax collected (both locally and nationally) is low compared with some rich countries in northern Europe, where it is almost half of GDP. In Sweden and Denmark, the tax system is used to reduce income inequality to a far greater extent than in Japan and South Korea.


  
    Question 1.12 Choose the correct answer(s)

    Based on the information in Figure 1.19, read the following statements and choose the correct option(s).

    
      	The Communist Party rule in the former Soviet Union before 1990 was a complete failure.

      	The contrasting performances of Botswana and Nigeria illustrate that rich natural resources alone do not guarantee higher economic growth, but that higher-quality institutions (government, markets, and firms) may also be necessary.

      	The impressive performance of South Korea’s economy implies that other countries should copy their economic system.

      	The evidence from the Russian Federation and the former Soviet Union after 1990 shows that the replacement of central planning by capitalism led to immediate economic growth.

    

    
      	The former Soviet Union actually had much higher growth rates than Brazil, and its GDP per capita even briefly overtook Argentina’s just before the Communist Party rule ended in 1990.

      	Both Nigeria and Botswana are rich in natural resources; however, Nigeria’s growth is hindered by pervasive corruption and illegal business practices, whereas Botswana is often described as the least corrupt country in Africa and boasts one of the world’s highest average GDP growth rates.

      	South Korea was a developmental state where the government and a few very large corporations played a leading role in directing the process of development. This does not necessarily mean that this system is optimal for all countries.

      	GDP per capita of both countries fell after 1990. This is due to their private property not being secure, the markets not being competitive, and their firms not operating competitively in their newly capitalist economy. This abrupt transition from a distinctly non-capitalist economy to a capitalist system is often referred to as ‘shock therapy’.
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Unit 1 Prosperity, inequality, and planetary limits

1.13 Economics, the economy, and the biosphere


	economics
	Economics is the study of how people interact with each other and with their natural environment in producing and acquiring their livelihoods, and how this changes over time and differs across societies.




​​​We define economics as the study of how people interact with each other and with their natural environment in producing and acquiring their livelihoods, and how this changes over time and differs across societies.

Humans have always relied on their environment for the resources they need to live and produce their livelihoods: the physical environment and the biosphere (the collection of all forms of life on earth) provide essentials for life such as air, water, and food. The environment also provides the raw materials that we use in the production of other goods—such as wood, metals, and oil.

Figure 1.20 shows one way to think about the economy: it is part of a larger social system, which is itself part of the biosphere. People interact with each other, and also with nature, in producing their livelihood.




                [image: This diagram shows that the economy is a part of society, which is in turn a part of the biosphere, which is in turn part of the physical environment.]



Figure 1.20 
The economy is part of society, which is part of the biosphere.







​​​Figure 1.21 shows the flows of resources between firms and households within the economy, and between the economy and the environment. Firms combine labour with structures and equipment, and produce goods and services that are used by households and other firms.




                [image: There are several components in an economy. The outer component is the biosphere and the physical environment, which is made of plants, animals, land, soil, energy, minerals, air, and water. The biosphere and the physical environment interact with firms, which use labour and other resources to produce goods and services, and households, which supply labour and consume goods, services, and environmental resources. In turn, firms interact with themselves through machinery and equipment, and with households through goods and services. Households interact with themselves through household work, and caring, and with firms through labour. Both firms and households return pollution and waste to the biosphere and the physical environment.]



Figure 1.21 
A model of the economy: flows of resources.






Production of goods and services also takes place within households although, unlike firms, households may not sell their outputs in the market. In addition to goods and services, households are also producing people—the next generation of the labour force. The labour of parents, caregivers, and others is combined with structures (for example, your home) and equipment (for example, the washing machine in the home) to reproduce and raise the future labour force working in firms, and the people who will work and reproduce in the households of the future.

Figure 1.22 shows that environmental resources are essential for sustaining both human life and the economic activity that supports and enhances it. The environment provides resources that we consume directly, and the primary inputs to the production of goods and services within households and firms.


​​​According to the Living Planet Report 2020 by the World Wildlife Fund, there was an average 68% decrease in population sizes of mammals, birds, amphibians, reptiles, and fish between 1970 and 2016. And since 1970, humanity’s ecological footprint has exceeded the earth’s rate of regeneration. The report estimates that we are overusing the earth’s biocapacity by at least 56%. Figure 1.22 illustrates projections for future biodiversity depending on whether we can make human production and consumption more sustainable.




                [image: In this line diagram, the horizontal axis shows years between 1970 and 2100. The vertical axis shows the value of a biodiversity indicator. The biodiversity indicator value decreases between 1970 and 2010. It then takes three different paths which correspond to three different scenarios. Under the Integrated Action Portfolio, the indicator decreases until 2040, and then it grows back in 2100 to a value slightly above its 2010 value. Under increased conservation efforts only, the indicator decreases until 2050, and then remains unchanged thereafter. Under business as usual, the indicator keeps decreasing until 2100.]



Figure 1.22 
Global biodiversity loss under three different scenarios. (Integrated Action Portfolio refers to increased conservation efforts, increased agricultural land productivity, reductions in food waste, and changes in food consumption behaviour.) Labelled points indicate the year in which biodiversity is expected to start increasing.







​We have seen that capitalist institutions—private property, markets, and firms—have facilitated the continuous technological revolution and rapidly rising living standards by encouraging innovation and successful adoption of new technologies. But many of the most important technological developments of the twentieth century, from cars and aeroplanes to refrigeration and personal computers, have relied on carbon-based energy for their use as well as manufacture. Others, like plastics and chemical fertilisers, lead directly to ecosystem damage.

The evidence on biodiversity and climate change shows how dramatically the way we produce our livelihoods is now degrading the environment, and depleting the stock of natural resources—including clean air and a liveable climate.


​An example is the Grand Banks cod fishery off the east coast of Newfoundland, which sustained the livelihoods of the US and Canadian fishing communities for 300 years. Cod stocks collapsed in 1992, after several decades of large-scale commercial fishing, and the fishery closed. We still do not know if the cod will come back in their previous numbers.


​One reason for the environmentally destructive pattern of technological change and resource use is that goods or technologies that deplete or destroy natural resources are artificially cheap, so we overuse them. They are artificially cheap because the prices that users of natural resources pay do not include the depletion of the natural environment. For example, what consumers pay when they buy cod goes into the wages of the crew and others employed in the supply chain, and into the profits of the firms involved. But no fishing firm owner has an incentive to maintain the stock of cod on the Grand Banks. The cod stocks could be freely exploited while they lasted; if the owner of a trawler tried to conserve them by catching fewer fish per week, their own profits would be reduced and competing trawlers would catch the fish anyway.


  The depleted cod stocks parallels the case of the depletion of the Indonesian forests in Extension 1.2, which is a cost of forestry there that is not deducted from GDP. In this case, the value of the fish sold is counted in GDP (of Canada, say), but the depletion of the stock of fish is not subtracted.



This contrasts with a firm owner whose profits depend on a stock of privately owned resources and who has an incentive to maintain it in good condition: for example, a tour operator will maintain their fleet of buses because they are needed tomorrow as well as today, and are costly to replace.


​​Some environmental problems can be addressed by governments directly regulating the amount of emissions or other environmental damages. Examples are banning lead in petrol (gasoline) or issuing a limited number of permits to emit CO2 and allowing firms to buy and sell these permits. Without regulation, electricity generators do not pay for using up the absorptive capacity of the biosphere. By limiting the total number of permits issued, this policy limits the total amount of emissions and puts a price on the use of CO2 because firms emitting it have to buy permits. This also provides a profit motive for owners of firms to reduce carbon emissions that is absent when they are not regulated. These policies protect the environment by making goods produced in environmentally harmful ways either illegal or costly, so they will be used less.

One way that technological progress can contribute to mitigating climate change and biodiversity loss is by reducing the cost of goods and services that are compatible with environmental sustainability. Recent advances in technology have vastly reduced the cost of wind, solar, and other renewable sources of energy. We discuss some examples in the next unit.


​The evidence on biodiversity and climate change shows how dramatically the way we produce our livelihoods is now changing the environment, and depleting the stock of natural resources. By treating them as free, and using them up, we affect future (human) living standards and wellbeing. From global climate change to local resource exhaustion, these effects are results of both the expansion of the economy (illustrated by the growth in total output) and the way the economy is organized (what kinds of things are valued and conserved, for example).

Addressing environmental problems to enable those in low-income countries to transition out of poverty and to sustain living standards in rich ones requires governmental and other collective solutions, whether local, national, or international. Local communities can organize recycling schemes, or agree on regulations for the use of a lake. Governments can limit or prevent the sale of damaging products, as some have done in the case of incandescent light bulbs or petrol- or diesel-powered cars; or subsidise beneficial investment, for example in public transport infrastructure, solar and wind power, or home insulation. Climate change, and the conservation of oceans and some rivers, requires not only individual government action, but international agreement.


​​​Although governments are far more able than individuals and firms acting singly to take action to protect the environment, they often fail to do so. The centrally planned economies of Eastern Europe, where governments controlled production, had a particularly poor record on pollution control. Per capita mortality from air pollution in Eastern Europe (outside the EU) and China remains high relative to the EU and North America. But although democratic governments have been more active in reducing pollution that negatively affects the lives and health of their citizens, they have been reluctant to adopt environmental policies that restrict individual choice—for example, to tax or limit the use of private cars—or that would reduce profits of companies providing carbon-based energy.


  Exercise 1.11 Earth Overshoot Day

  Earth Overshoot Day, an initiative by the Global Footprint Network, marks the date when global demand for environmental and natural resources in a given year exceeds what the earth can regenerate in that year. In 2022, that day was July 28. However, each country uses the earth’s resources at different rates.

  
    	Check the Earth Overshoot Day website’s diagram of country-specific overshoot days to find out the date for your country (or the country you live in) in the latest year available.

    	Take this Ecological Footprint Calculator survey to find out your personal overshoot day (or equivalently, how many earths we would need if everyone lived a similar lifestyle to you).
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1.14 Summary


  	For most of human history, living standards remained at what we would today consider to be a low level with temporary ups and downs associated with variations in weather, disease, and social conflicts.

  	Beginning in the 1700s in Great Britain, rising average material living standards have become a continuous feature of economic life in many countries; but one in ten people in the world still live in extreme poverty.

  	The rising level of global output has contributed to climate change, biodiversity loss, and other threats to the environment, especially since the beginning of the twentieth century.

  	Contributing to both rising affluence and environmental threats was the introduction of new methods of production, increasing the amount a person can produce in an hour by harnessing energy based on burning carbon.

  	The technological revolution and resulting continuous increases in output were facilitated by a new economic system called capitalism, which combines three institutions: private property, markets, and firms hiring others to produce goods in order to make a profit.

  	Differing forms of capitalism and differing political systems have led to differences in economic performance between countries.

  	Many countries that were colonized, like India, did not experience substantially rising living standards until well after independence. For other countries, many in Latin America, for example, independence from colonial rule (in the early nineteenth century) did not bring about a change in economic fortunes.

  	Economics is the study of how people interact with each other and with the natural environment in producing their livelihoods.

  	Climate change and biodiversity loss mean that we need new non-carbon technologies and new policies and institutions to sustain our planet, and at the same time eliminate global poverty.

  	Malthus’s economic model, combining the concept of the diminishing average product with a theory of population growth, helps explain the long, flat part of history’s hockey stick. It shows why (under the conditions Malthus described) technological improvement does not raise income permanently.




  Concepts and models introduced and applied in Unit 1

  
    	Gross domestic product (GDP), growth in GDP per capita, global income inequality, and climate change

    	Technology, factors of production and production functions; the continuous technological revolution (such as the Industrial Revolution in Britain)

    	Capitalism is an economic system that is characterized by three institutions: private property, markets, and firms

    	Structural transformation, whereby a part of the economy organized on capitalist lines expands and other sectors shrink

    	The Malthusian model, diminishing average product of labour with subsistence level output being the equilibrium
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    Unit 2
    Technology and incentives
  

    
      How improvements in technology happen, and how they sustain growth in living standards
    




  Before you start

  This unit builds on the concepts, models, and analysis of the continuous technological revolution introduced in Unit 1. You should work through Unit 1 before beginning work on this unit.



2.1 Kutesmart automates personalized tailoring


​At the end of the last century in Shandong province of China, Zhang Daili owned a firm called Redcollar, which mass produced uniforms. Already in his sixties, he was working hard but not making much money.

The problem was that almost anyone could go into the business—all it took was a few sewing machines and other equipment, along with enough finance to hire relatively unskilled workers. So fierce competition kept prices low and profits paper-thin.

Trying to break away from the pack, in 2014 Zhang came up with both a product new to his firm and a new technology. The product was made-to-measure men’s suits and the new technology combined cutting-edge software with computer-literate workers.

The plan was to produce customized suits—something that only the super-rich could afford at the time. But he would produce them at a fraction of the cost of competitor firms that used labour-intensive, highly skilled, hand-made tailoring. ‘Affordable luxuries’ was what Zhang promised to provide.

Automation began with the customer’s measurements, collected on one of initially ten ‘magic buses’ that visited buyers by appointment. On the bus, customers would change into a disposable sensor-equipped leotard to be measured by a light beam machine. Zhang’s standardized method of ‘coordinates measuring’ uses coordinates of 19 places on the body and can be mastered by anyone without tailoring experience in a week.

At the firm, newly named Kutesmart and now run by his daughter, Zhang Yunlan, they employed digitally savvy, younger, and cheaper-to-hire workers instead of experienced tailors. In traditional tailoring, the pattern-maker would be able to produce patterns for just two garments a day, cutting the pattern to accentuate the client’s best physical features and cover up the worst ones. At Kutesmart, specially written software transferred the body measurements to computer-controlled cutting machines and other stages of production at 480 workstations. Over time, the accumulated Kutesmart database has enabled the ‘flattering’ customization to be replicated.

Zhang Daili’s breakaway strategy worked. The labour time required to custom-make a suit fell to one-twentieth of the time using conventional tailoring methods. The costs of producing made-to-measure suits plummeted.

Kutesmart’s custom-made suits—under a series of labels, including Redcollar, the name of Zhang’s old mass-producing uniform company—were selling for even less than standard off-the-rack suits. As of 2016, Kutesmart revenues were doubling annually. Zhang Yunlan was even thinking that Kutesmart might also go into the software business.


​​The Industrial Revolution


  A drawing and description of the spinning jenny is available on the British Library website.




​​​What the Zhang family accomplished in Shandong province in the early twenty-first century—the development of new products, new technologies, and new ways of organizing production and sales—is a microcosm of what happened three centuries earlier in Britain, in the Industrial Revolution (Figure 1.1). As with the Zhang family, major innovations occurred in textiles, where the most famous inventions involved spinning (traditionally carried out by women, called spinsters), and weaving (traditionally carried out by men). In 1733, John Kay invented the flying shuttle, which greatly increased a weaver’s hourly output. This increased the demand for the yarn that was used in weaving to the point where it became difficult for spinsters to produce sufficient quantities using the spinning wheel technology of the day. James Hargreaves’ spinning jenny, introduced in 1764, was a response to this problem.


​​​Coal played a central role in the Industrial Revolution, and Britain had a lot of it. Prior to the Industrial Revolution, most of the energy used in the economy was ultimately produced by edible plants that convert sunlight into food for both animals and people, or by trees whose wood could be burned or transformed into charcoal. By switching to coal, humans were able to exploit a vast reserve of what is effectively stored sunlight. The cost has been the environmental impact of burning fossil fuels, as we explain in Unit 1.


​​​This wave of technological advances and organizational changes transformed an agrarian and craft-based economy in the grips of the Malthusian trap, into a commercial and industrial economy capable of sustaining continued increases in material living standards.


  
  ​​A well-known economist, Nassau Senior, regarded the famine in Ireland in 1848 (when Irish food supplies had been devastated by potato blight) as a necessary adjustment according to Malthusian logic. He was reported by a horrified Oxford University colleague as saying that ‘he feared the famine of 1848 in Ireland would not kill more than a million people, and that would scarcely be enough to do much good.’



Before the Industrial Revolution, productivity gains from technological progress had been eroded by rising population, which returned living standards to subsistence level (Section 1.7). Malthus’s vicious circle of poverty was widely accepted as inevitable by economists in the early nineteenth century.

But the world was changing. Advances in technology and the increased use of non-renewable resources raised productivity (output per person) more rapidly. And as long as technology improved fast enough, it could outpace the population growth that resulted from the increased income, and break out of the Malthusian vicious circle. Living standards could then rise.


​​​​Figure 2.1 shows an index of the average real wage (the money wage, adjusted for changes in prices) of skilled craftsmen in London from 1264 to 2001, plotted together with the population of Britain over the same period. Following a long period of stagnation, wages increased dramatically after 1830, and population and living standards rose together. This period is labelled ‘Escape’ in Figure 2.1. Much later, people would prefer smaller families, even when they earned enough to afford to have a lot of children. This so-called demographic transition happened in Britain around the 1870s, and later in many parts of the world as living standards increased.




                [image: In this line chart, the horizontal axis shows years from 1260 to 2000. The primary vertical axis shows the real wage index ranging from 0 to 800, set so that it equals 100 in 1850. The secondary vertical axis shows the UK population in millions, ranging from 0 to 60. There are two lines, one showing the population in Britain and the other showing the real wage. From 1260 to 1850, both the real wage index and the population fluctuated around fairly low levels of 100 and 5 million respectively, then increased dramatically over the next two centuries, reaching 700 and 60 million respectively by 2001.]



Figure 2.1 
Real wages over seven centuries: wages of craftsmen (skilled workers) in London (1264–2001), and the population of Britain. Real wages are expressed relative to the real wages in 1850, with the 1850 real wage given a value of 100.






Robert C. Allen. 2001. ‘The Great Divergence in European Wages and Prices from the Middle Ages to the First World War’. Explorations in Economic History 38 (4): pp. 411–447; Stephen Broadberry, Bruce Campbell, Alexander Klein, Mark Overton, and Bas van Leeuwen. 2015. British Economic Growth, 1270–1870. Cambridge University Press.







​
  Index of real wages

  The term ‘index’ means the value of some quantitative amount relative to its value at some other time (the reference period) which is usually normalized to 100.

  The term ‘real’ means that the money wage (say, six shillings per hour at the time) in each year has been adjusted to take account of changes in prices over time. The result represents the real buying power of the money the workers earned.

  The reference year is 1850 in this case, but the curve would have the same shape if any other year had been selected. It would be positioned higher or lower, but would still have the same shape as our familiar hockey stick.




  Our model of the adoption of labour-saving technology in the textile industry in the Industrial Revolution can be used to understand the decisions of contemporary entrepreneurs like the Zhang family.



Why did the spinning jenny, the steam engine, and a cluster of other inventions emerge and spread across the economy in Britain at this time? In this unit, we examine one explanation of how these improvements in technology came about, why they first occurred in Britain during the eighteenth century, and how Britain’s dominant position in the world economy contributed to continuous improvements in material living standards, in part due to the markets and enslaved labour in its colonies.

We begin in the next two sections with the fundamental economic concepts that we will use to develop this explanation:


  	opportunity costs, economic rents, and incentives, which help to explain how people make economic decisions

  	comparative advantage, specialization, and the division of labour, which influence who undertakes what tasks in production, and who produces what.




  
    Question 2.1 Choose the correct answer(s)

    Figure 2.1 shows an index of average real wages of skilled workers in London between 1264 and 2001. What can we conclude from this graph?

    
      	Skilled workers were paid about £100 in 1408.

      	The average wage in 1850 was about the same as that in 1408 in money terms (pounds received by the workers).

      	The average real wage was more or less constant between 1264 and 1850.

      	The average real wage increased by approximately 500–600% between 1850 and 2001.

    

    
      	The graph shows an index of real wages, where the number 100 represents the real wage in 1850. The index is also approximately 100 in 1408, so real wages were roughly at the same level they were in 1850, but we cannot infer what the money wage was.

      	The wages graphed are real wages, so are adjusted to take account of changes in prices.

      	Check the scale on the vertical axis: while the graph looks fairly constant between 1264 and 1850 compared to the rapid increase since 1850, the average real wage actually almost doubled and then halved again between 1264 and 1600.

      	In 1850, the real wage index was 100. By 2001, the index had increased by roughly six times that value, to more than 650.

    

  



	



    

        

    
    

	
Unit 2 Technology and incentives

2.2 Economic decisions: Opportunity costs, economic rents, and incentives

What happens in the economy is the result of decisions by individuals, firms (or their owners and managers), and governments. To understand the economy, we need to understand how people make decisions, and the factors they take into account when they choose what action to take.

Imagine, for example, that you are deciding whether to go to a concert. You weigh up the costs and benefits. A ticket costs $25. Is the concert worth that much to you? And if it is, do you prefer attending the concert to other ways of spending the evening—allowing for how much you enjoy the different activities, and the costs involved in each one?

Suppose you value the enjoyment that you expect to obtain from the concert at $55. This may seem a strange way to think about it (how do you measure enjoyment?) but you could interpret it as meaning that $55 is the most you would ever be willing to pay for this concert; if a ticket cost more than $55, you would not buy one, irrespective of other activities available.

Then we can work out the net benefit (often called the ‘pay-off’) to you of attending (that is, benefit minus cost):

\[\begin{align*}
\text{net benefit of concert} &= \text{enjoyment from attending} - \text{cost of ticket} \\
&= \$55 - \$25 \\
&= \$30
\end{align*}\]
You could perform a similar calculation for other ways of spending the evening, weighing up the costs and benefits in each case. Suppose that your neighbours offer you $40 to babysit, but you know that it is difficult to persuade their child to go to sleep. Your evaluation might be:

\[\begin{align*}
\text{net benefit of babysitting} &= \text{payment received} - \text{cost of effort involved} \\
&= \$40 - \$18 \\
&= \$22
\end{align*}\]
Notice that in this case, the benefit is a monetary one, while the cost is something you personally have to assess. You could think of the cost of the effort as the minimum payment you would need to be willing to undertake such a job.

By this calculation, you prefer the concert to babysitting. Suppose that, having evaluated all the alternatives available, you find that the concert gives you the highest pay-off and babysitting is second best. Then, according to this economic analysis, your decision will be to attend the concert.

This example seems artificial. You almost certainly wouldn’t make such a decision by attaching numbers to the enjoyment of the concert or the effort of babysitting. But you probably would take into account how you felt about them, as well as the direct monetary costs and benefits (the ticket and the pay). Effectively, we have developed an economic model of your behaviour, that:


  	identifies the main factors you should take into account

  	specifies a decision rule for you: ‘take the option that gives the highest net benefit (or pay-off)’

  	predicts the outcome, given the monetary costs and benefits and your individual preferences.



It also illustrates three important economic concepts: opportunity cost, economic cost, and economic rent.


​​Opportunity cost and the next best alternative


	opportunity cost
	What you lose when you choose one action rather than the next best alternative. Example: ‘I decided to go on vacation rather than take a summer job. The job was boring and badly paid, so the opportunity cost of going on vacation was low.’
	reservation option
	When someone makes a choice amongst the available options in a particular transaction, the reservation option is their next best alternative option. Also known as: fallback option. See also: reservation price.
	economic cost
	The direct costs  of an action (including monetary costs and costs of effort, for example), plus the opportunity cost.



Economic decisions often involve choosing between alternative and mutually exclusive courses of action. By taking an action (such as going to the concert) you lose the opportunity of taking the next best action (babysitting). We can think of the lost opportunity to babysit as a ‘cost’ of going to the concert. So we say that the value of this lost opportunity (also referred to as the opportunity cost of going to the concert) is $22, because $22 is the pay-off from the next best alternative. The next best alternative is sometimes called the reservation option. The option to babysit is ‘in reserve’ in case your best option is not available—for example, if the concert is sold out.

In general, when we consider the cost of taking action A, we allow for the fact that if we do A, we cannot do B. So ‘not doing B’ becomes part of the cost of doing A. This is called an opportunity cost because doing A means forgoing the opportunity to do B.

Economic cost


​Thinking about decisions in this way, we could say that actions have both direct costs and opportunity costs. The economic cost is defined as the sum of the two:

\[\begin{align*}
\text{economic cost of an action} &= \text{direct costs incurred by taking the action} \\
&+ \text{opportunity cost}
\end{align*}\]
This gives us an alternative way of expressing the decision rule for whether to take an action: ‘take the action if the benefit is greater than the economic cost’. In the case of the concert:

\[\begin{align*}
\text{benefit} &= \text{enjoyment of concert} \\
&= \$55 \\ \\
\text{economic cost} &= \text{cost of ticket + opportunity cost} \\
&= \$25 + \$22 \\
&= \$47
\end{align*}\]

  Economists think about costs differently from accountants. An accountant would say that the cost of the concert was the direct ‘out-of-pocket’ cost of $25. Economists study how people make choices, so the economic cost includes the opportunity cost as well.



Since the benefit is greater than the economic cost, you should go to the concert.

Economic rent

A third way to express the decision rule is ‘take the action if the net benefit is greater than the opportunity cost’. For the concert:

\[\begin{align*}
\text{net benefit} &= \text{enjoyment of concert} - \text{cost of ticket} \\
&= \$55 - \$25 \\
&= \$30 \\ \\
\text{opportunity cost} &= \text{net benefit from babysitting} \\
&= \$22
\end{align*}\]
Yet again, this rule tells you: go to the concert.


	economic rent
	Economic rent is the difference between the net benefit (monetary or otherwise) that an individual receives from a chosen action, and the net benefit from the next best alternative (or reservation option). See also: reservation option.




​The difference between the net benefit and the opportunity cost gives us a measure of your overall gain when you choose the best option rather than the next best one. This difference is called economic rent. Your economic rent from the concert is $8.

In general, when taking action A results in a greater net benefit to yourself than the next best action, we say that you have received an economic rent.

\[\begin{align*}
\text{economic rent} &= \text{net benefit from option taken} - \text{net benefit from next best option} \\
&= \text{net benefit from option taken} - \text{opportunity cost}
\end{align*}\]
Finally, we can express the decision rule in terms of economic rent only:


  	If action A would give you an economic rent: do it!

  	If you are already doing action A, and it earns you an economic rent (that is positive, or at least zero): carry on doing it!




​The term ‘rent’ is easily confused with everyday uses of the word, such as the rent for temporary use of a car, apartment, or piece of land. To avoid this confusion, when we mean economic rent, we emphasize the word ‘economic’. Remember, an economic rent is something you would like to get, not something you have to pay.

Innovation rents

Imagine that you have figured out a new way of reproducing sound in high quality. Your invention is much cheaper to use than anyone else’s method. Your competitors cannot copy you, either because they cannot figure out how to do it or because you have a patent on the process (making it illegal for them to copy you). So they continue offering their services at a price that is much higher than yours.

If you match their price, or undercut them by just a bit, you will be able to sell as much as you can produce, so you can charge the same price but make profits that greatly exceed those of your competitors.


​The extra profits that you make from exploiting your invention are a form of economic rent, called innovation rent. A more precise definition is:


	innovation rent
	Profits in excess of the opportunity cost of capital that an innovator gets by introducing a new technology, organizational form, or marketing strategy.



\[\begin{align*}
\text{innovation rent } = &\text{ profits from using the new technology} \\
&- \text{profits if you continued with the same technology} \\
&\text{ as your competitors}
\end{align*}\]
Incentives and relative prices


	incentive
	An economic reward or punishment, which influences the benefits and costs of alternative courses of action.




​Economic rents occur throughout the economy. They provide incentives for people to take action. For example, potential innovation rents may motivate the owners of a firm to switch from one technology to another. In Section 2.6, we use this idea to explain some of the factors that contributed to the Industrial Revolution.

Economics focuses attention on alternatives and choices. Our analysis of the Industrial Revolution is based on the idea that people are free to select different courses of action, and that economic incentives—potential rewards (or penalties, sometimes called disincentives)—affect the choices they make. They consider the costs and benefits, and attempt to do as well as they can, according to some standard. Typically, we assume that the owners and managers of a firm will choose the option that delivers the highest profits.

People are motivated not only by the desire for material gain but also by love, hate, a sense of duty, ethical considerations, and a desire for approval. Sometimes, economic analysis allows for other such motivations.


	relative price
	The price of one good or service compared to another (usually expressed as a ratio of the two prices).




​Relative prices are an important factor in determining economic incentives. When managers of firms decide how many workers to hire, or shoppers decide what and how much to buy, prices affect their decisions. And what matters is the price of one option relative to another. If prices are a lot lower in the supermarket than in the corner shop, and it is not too far away, then this will be a good argument for shopping in the supermarket rather than the corner shop. If all of the prices were to rise by 5%, the decision probably wouldn’t change.


​Relative prices are simply the price of one option relative to another, often expressed as the ratio of the two. In our explanation of the Industrial Revolution, the ratio of energy prices (the price of the coal needed to power a steam engine) to the wage rate (the price of an hour of a worker’s time) plays an important part in the story.


  
    Question 2.2 Choose the correct answer(s)

    You are a taxi driver in Melbourne who earns A$50 for a day’s work. You have been offered a one-day ticket to the Australian Open for A$40. As a tennis fan, you value the experience at A$100. With this information, what can we say?

    
      	The opportunity cost of the day at the Open is A$40.

      	The economic cost of the day at the Open is A$40.

      	The economic rent of the day at the Open is A$10.

      	You would have paid up to A$100 for the ticket.

    

    
      	By going to the Open, you are forgoing the opportunity of earning A$50 from taxi driving, so A$50 is your opportunity cost.

      	The economic cost is the sum of the actual price you pay plus the opportunity cost, which in this case is A$40 + A$50 = A$90.

      	The economic rent of an action is its benefit minus its economic cost (out-of-pocket plus opportunity costs). Therefore, the economic rent is A$100 – A$40 – A$50 = A$10.

      	The maximum price you would have paid for the ticket is the price at which your economic rent would be zero, which in this case is A$50.

    

  




  Exercise 2.1 Using calculations to make economic decisions

  Suppose you have the choice of going to a theatre concert (option A) with a $25 admission cost, or a park concert (option B), which is free and near the theatre but happens at the same time. Use this information to help you fill in the table below.

  

  
    	
    	A high value on the theatre choice (A)
    	A low value on the theatre choice (A)
  



  
    	Out-of-pocket cost (price of ticket for A)
    	$25
    	$25
  

  
    	Enjoyment of theatre concert (A)
    	$50
    	$35
  

  
    	Opportunity cost (foregone pleasure of B, the park concert)
    	$15
    	$15
  

  
    	Economic cost
    	
    	
  

  
    	Economic rent
    	
    	
  

  
    	Decision (which concert would you go to?)
    	
    	
  







  Exercise 2.2 Opportunity costs

  The British government introduced legislation in 2012 that gave universities the option to raise their tuition fees. Most chose to increase annual tuition fees for students from £3,000 to £9,000.

  Does this mean that the cost of going to university has tripled? (Think about how the answer to this question might differ depending on whether you take an accounting perspective or an economic perspective.) To simplify, assume that the tuition fee is an ‘out-of-pocket’ cost, and ignore student loans.




  
    Question 2.3 Choose the correct answer(s)

    Which of the following is an economic rent?

    
      	the amount a landlord receives for letting an apartment

      	the amount you pay to hire a car for a weekend

      	the extra profit that a successful innovator makes on bringing a new product to the market before its competitors

      	the extra profit that a firm makes when it doubles in size and there are no changes to costs or the price for each unit of its output.

    

    
      	An economic rent is what the landlord earns above the next best alternative, which in this case may be the additional earnings compared to subletting the land to someone else at the same rate.

      	This is the rent as used in everyday language. Economic rent is something you would like to get and not something you have to pay.

      	This particular form of economic rent is called an innovation rent, where profits are made in excess of those offered by the next best alternative due to the adoption of new technology.

      	This would be the normal profit the firm earns in return for scaling up production. An economic rent is what the firm earns over and above the next best option, for example using their capital in another industry or to produce another output.

    

  



	



    

        

    
    

	
Unit 2 Technology and incentives

2.3 Comparative advantage, specialization, and markets

In 1600, the great manufacturing centres in the world—for textiles and other goods not produced on farms—were in Asia. The Industrial Revolution in Britain, and later in the rest of Europe and the US, changed this. By 1900, Europe, and the places that Europeans populated, produced most of the manufactured goods. Europe and its offshoots had come to specialize in manufacturing, benefiting from rapid changes in technology that raised their output per worker. The rest of the world specialized in farming, where technology improved slowly and populations were caught in a Malthusian trap.

To understand how these events came about, we need three concepts: comparative advantage, specialization, and the division of labour.

Before specialization on a global scale

Think of the objects in your workspace. Do you know the person who made them? What about your clothing? Or anything else near where you are sitting?


​Now imagine that it is 1776, the year when Adam Smith wrote The Wealth of Nations. The same questions, asked anywhere in the world, would have had differents answers.

At that time, many families produced a wide array of goods for their own use, including crops, meat, clothing, and even tools. Many of the things you might have owned in Adam Smith’s day would have been made by a member of the family, or of the village. You would have made some objects yourself; others would have been made locally and purchased from the village market.


​​A change that was underway during Adam Smith’s life, but has greatly accelerated since, is specialization in the production of goods and services. As Smith explained, we become better at producing things when we each focus on a limited range of activities. This can happen for three reasons:


	increasing returns to scale, economies of scale, increasing returns
	When production exhibits increasing returns to scale, increasing all of the inputs to a production process by the same proportion increases the output by a higher proportion. The shape of a firm’s long-run average cost curve depends both on returns to scale in production and the effect of scale on the prices it pays for its inputs. See also: decreasing returns to scale, constant returns to scale.




  	Learning by doing: We acquire skills as we produce things.

  	Difference in ability: Because of skill, or the characteristics of the natural surroundings (such as soil quality, for example), some people are better at producing certain things than others.

  	Economies of scale: Producing a large number of units of a good is often more cost-effective than producing a smaller number. We investigate this concept in more detail in Unit 7.




​​People do not typically produce the full range of goods and services that they use or consume in their daily lives. Instead we specialize: some producing one good, others producing other goods; some working as welders, others as teachers or architects. Likewise, firms specialize in particular goods, or sometimes in just one part of the production process for a good. And countries specialize too: Cambodia’s largest exports are gold and knitwear; Singapore specializes in integrated circuits.

Comparative advantage: Gains from specialization


​A simple example illustrates how, when people (or firms, or countries) differ in their ability to produce different goods, they can benefit from specializing and trading. Specialization means each person does just one or a few of the large number of tasks necessary to complete some project or reach some goal. It shows something surprising: all producers can benefit, even when this means that one producer specializes in a good that another could produce at lower cost.

Imagine a world of just two individuals (Greta and Carlos) who each need both of two goods, apples and wheat, to survive. They have different productivities in apple and wheat growing, shown in Figure 2.2a. If Greta spent all her working time producing apples, she would produce 1,250 in a year. If she only produced wheat, she would produce 50 tons per year. Carlos has less fertile land than Greta for producing both crops: if he devoted his time (the same amount as Greta) to apple growing, he would produce 1,000 per year, and if he produced only wheat he would produce 20 tons.






  
    	
    	Production if 100% of time is spent on one good
  



  
    	Greta
    	1,250 apples or 50 tons of wheat
  

  
    	Carlos
    	1,000 apples or 20 tons of wheat
  







Figure 2.2a 
Productivity in apples and wheat.







	absolute advantage
	A person or a country has an absolute advantage in the production of a particular good if, given a set of available inputs, they can produce more of it than another person or country.
	comparative advantage
	A person or a country has a comparative advantage in the production of a particular good if the cost to them of producing it, relative to the cost of another good, is lower than for another person or a country. See also: absolute advantage.




​​Greta is more productive than Carlos in both apples and wheat: she has an absolute advantage in both crops. Carlos has an absolute disadvantage.

But Carlos’s disadvantage is less in apples than in wheat. Greta can produce 2.5 times as much wheat as Carlos, but only 1.25 times as many apples. We say that Greta has a comparative advantage in wheat. And despite his absolute disadvantage, Carlos has a comparative advantage in apples.


​​More precisely, we say that Carlos has a comparative advantage in apples because his relative cost of producing apples (that is, relative to wheat) is lower than Greta’s.

How do we measure relative cost in this example? Carlos and Greta are using their own labour and land to produce crops for their own survival. Although they have no monetary costs, they face opportunity costs. For Greta, the opportunity cost of 50 tons of wheat is 1,250 apples, so the opportunity cost of every ton of wheat she produces is \(1,250/50 = 25\) apples. Using Figure 2.2a to work out the other opportunity costs we get:






  
    	
    	Opportunity cost of 1 ton of wheat
    	Opportunity cost of 1 apple
  



  
    	Greta
    	25 apples
    	0.04 tons of wheat
  

  
    	Carlos
    	50 apples
    	0.02 tons of wheat
  







Figure 2.2b 
Relative costs of apples and wheat.






The first column shows that Greta’s relative cost of wheat is lower than Carlos’s. She has a comparative advantage in wheat. But Carlos has a comparative advantage in apples: his relative cost of producing an apple (the amount of wheat he has to give up) is lower than Greta’s.

If Carlos and Greta cannot trade with each other, they must each be self-sufficient, consuming exactly what they produce. Suppose that Greta chooses to use 40% of her time in apple production, and the rest producing wheat. Column 1 in Figure 2.2c shows that she produces and consumes 500 apples (40% of her maximum apple production, 1,250) and 30 tons of wheat (60% of her maximum wheat production, 50). Similarly Carlos spends 30% of his time producing apples, and 70% producing wheat.

But if they were to specialize, each producing only the crop in which they have a comparative advantage, Greta would produce 50 tons of wheat while Carlos would produce 1,000 apples. Total production of both crops (Column 2) would be higher than under self-sufficiency. Suppose that they reach an agreement that both will specialize, and then Greta will sell 15 tons of wheat to Carlos in return for 600 apples. Column 3 shows their consumption under this agreement.






  
    	
    	
    	Self-sufficiency
    	Complete specialization and trade
    	
    	
  



  
    	
    	
    	
    	Production
    	Consumption
    	Trade
  

  
    	
    	
    	(1)
    	(2)
    	(3)
    	(4)
  

  
    	Greta
    	Apples
    	500
    	0
    	600
    	Buys 600 apples
  

  
    	
    	Wheat
    	30
    	50
    	35
    	Sells 15t wheat
  

  
    	Carlos
    	Apples
    	300
    	1,000
    	400
    	Sells 600 apples
  

  
    	
    	Wheat
    	14
    	0
    	15
    	Buys 15t wheat
  

  
    	Total
    	Apples
    	800
    	1,000
    	1,000
    	
  

  
    	
    	Wheat
    	44
    	50
    	50
    	
  







Figure 2.2c 
Comparing self-sufficiency and specialization.






The table shows that it is possible for both Greta and Carlos to be better off by specializing and then trading with each other. Comparing Column 3 with Column 1 shows that both of them would consume more of both goods than they were able to do under self-sufficiency.

This is just one example of a trade that makes both Greta and Carlos better off. In their agreement, the ‘price’ (the rate of exchange) of a ton of wheat is 40 apples. Exercise 2.3 shows that there are other agreements at different prices that would have had similar effects.

The surprising thing mentioned above is that Greta ended up buying 600 apples from Carlos even though she could have produced those apples at a lower cost herself (in terms of labour time). This was a better way to spend their time because while Greta had an absolute advantage in producing both goods, Carlos had a comparative advantage in producing apples, which means they could both benefit from specializing in producing what they were best at.

Specialization and markets


​Carlos and Greta, in a world with just two people and two goods, can realize the advantages of specialization through an agreement to trade with each other. But our world is more complex: people want to be able to consume many goods, while specializing in producing just a few themselves. It would be difficult to exploit the potential benefits from comparative advantage through bilateral agreements to specialize and trade.


	division of labour
	The specialization of producers to carry out different tasks in the production process.




​​For this reason, the division of labour—which refers to specialization in producing things either within a firm, or across society (or even the entire world) as a whole—poses a problem for society: how are the goods and services to be distributed from the producer to the final user? In the course of history, this has happened in different ways, from direct government requisitioning and distribution as in many economies during the Second World War, to gifts and voluntary sharing as in families today and as practised among even unrelated members of a community by our hunting and gathering ancestors.

Capitalism enhanced our opportunities for specialization by expanding the role of both markets and firms. Markets contribute to increasing productivity by allowing people to benefit, through trade, from producing goods for which they have a comparative advantage.

Chapter 3 in The Wealth of Nations is titled: ‘That the Division of Labour is Limited by the Extent of the Market’, in which Smith explains:


  When the market is very small, no person can have any encouragement to dedicate himself entirely to one employment, for want of the power to exchange all that surplus part of the produce of his own labour, which is over and above his own consumption, for such parts of the produce of other men’s labour as he has occasion for.



When you hear the word ‘market’ which word do you think of? ‘Competition’ probably is what came to mind. And you would be right to associate the two words.

But you might also answer: ‘cooperation’. Why? Because markets allow each of us pursuing our private objectives to work together, to produce and distribute goods and services in a way that, while far from perfect, is in many cases better than the alternatives.

Markets accomplish an extraordinary result: unintended cooperation on a global scale. The people in the firm that produced your phone did not know or care about you; they were incentivized by the profits they could make—now or in the future. The firm is better at producing phones than you are, and you ended up with it because you paid them, allowing them to buy goods that they need, also produced by total strangers to them.

We explore how markets work in Units 7, 8, and 10.

The division of labour in firms

Markets allow people and firms to specialize in the production of different goods. Specialization also occurs within governments, and in families, where who does which household chore is often associated with age and gender. And it happens within firms, through the way the production process is organized.


​Adam Smith begins The Wealth of Nations with the following sentence:


  The greatest improvement in the productive powers of labour, and the greater part of the skill, dexterity, and judgement with which it is anywhere directed, or applied, seem to have been the effects of the division of labour.




​He went on to describe a pin factory in which the specialization of tasks among the working men allowed a level of productivity—pins produced per day—that seemed to him extraordinary. Firms may employ thousands or even hundreds of thousands of individuals, most of them working at specialized tasks under the direction of the owners or manager of the firm. Section 2.1 reported how the Chinese firm, Kutesmart, used new technology to enable it to introduce the division of labour to the production of made-to-measure garments. Using the new technology, the work of a skilled tailor was split up into more than 300 operations, each of which was done by workers without tailoring skills, using sophisticated capital goods.

You can think of the firm as a means for large numbers of people, each with distinct skills and capacities, to contribute to a common outcome: the product. The firm facilitates a kind of cooperation among specialized producers that increases productivity.

We examine the question of who does what within the firm and why in Unit 6.


  
    Question 2.4 Choose the correct answer(s)

    Alex and Jose live alone on separate islands that can produce oranges and melons. The table below shows how many oranges and melons Alex and Jose can produce. Based on this information, read the following statements and choose the correct option(s).

    
      
        
          	 
          	Production if 100% of time is spent on one good
        

      
      
        
          	Alex
          	10,000 melons or 15,000 oranges
        

        
          	Jose
          	15,000 melons or 30,000 oranges
        

      
    

    
      	Jose has an absolute advantage in the production of both melons and oranges.

      	Jose has a comparative advantage in the production of melons.

      	With trade and complete specialization, Jose will specialize in the production of oranges while Alex will specialize in the production of melons.

      	With trade and complete specialization, if the market price is expressed in terms of the number of melons that can be traded for one orange, higher market prices are better for Alex compared to lower market prices.

    

    
      	If both people dedicated 100% of their time to producing melons (or oranges), Jose can produce more than Alex, so Jose has absolute advantage in both goods.

      	Jose can produce twice as many oranges as melons. On the other hand, Alex can produce 1.5 times as many oranges as melons. Therefore Jose has the comparative advantage in the production of oranges, as his cost of producing oranges relative to melons is lower than Alex’s.

      	With complete specialization, each person will only produce the good they have a comparative advantage in. Jose has a comparative advantage in oranges (so will specialize in orange production) and Alex in melons.

      	Jose only produces oranges and Alex only produces melons. Higher market prices means that Alex has to trade a larger quantity of melons for one orange, so he will be worse off compared to when market prices are lower.

    

  




  Exercise 2.3 Apples and wheat

  In the case of Carlos and Greta described in Figure 2.2a, Figure 2.2b, and Figure 2.2c, suppose that market prices were such that 35 apples could be bought for 1 ton of wheat.

  
    	If Greta sold 16 tons of wheat, would both she and Carlos still be better off?

    	What would happen if only 20 apples could be bought for the price of a ton of wheat?

  




  Exercise 2.4 Specialization and trade

  Go to the OEC website, which contains data on countries and the goods they trade. Choose two to three countries and read their country profile (under the ‘Profiles’ heading, select ‘Countries’ to access the full list of country profiles).

  For each of your chosen countries, read the list of their top exports and top imports. Suggest some explanations for the patterns of specialization that you observe. (It may be helpful to do some Internet research on the background of these countries).



	



    

        

    
    

	
Unit 2 Technology and incentives

2.4 Firms, technology, and production


	technology
	The description of a process that uses a set of materials and other inputs, including the work of people and machines, to produce an output.




​Firms own or rent capital goods—such as buildings and equipment—and employ workers to produce and sell goods and services. An important decision for a firm is its choice of production technology: the process that it will use to convert a set of inputs—such as raw materials, and work done by people and machinery—into output that it can sell. Having chosen a technology, it will also need to decide on the amount of inputs to employ, which will determine how much output it can produce.


​For example, in the production of olive oil, the olives must be graded, washed, milled to remove the stones, mashed to a paste, and pressed to extract oil and water. Finally, the oil is separated from the water and canned or bottled. For thousands of years it was produced using simple technologies in which most of the process was carried out by hand, using a pestle and mortar to mash the olives, and heavy stones to press them. The inputs were raw materials (olives and water); capital (pestle and mortar, stones); and labour. It was a labour-intensive technology: 2,000 olives had to be combined with many hours of hard work to produce a litre of oil.




                [image: A labour-intensive technology for producing olive oil.]



A labour-intensive technology for producing olive oil.






Wikipedia; iStockPhoto









                [image: A capital-intensive olive technology.]



A capital-intensive olive technology.






Wikipedia







	factor of production
	Any input into a production process is called a factor of production. Factors of production may include labour, machinery and equipment (usually referred to as capital), land, energy, and raw materials.
	production function
	A production function is a graphical or mathematical description of the relationship between the quantities of the inputs to a production process and the amount of output produced.




​​The technology used in modern commercial production employs less labour and more capital and energy. The inputs, or factors of production, are raw materials, labour, capital goods (milling, mashing, and pressing machines), and energy to operate the machines.


​​A technology can be represented by a production function: a relationship that tells us how much output it will produce, given the amounts of inputs used. The technology described in Section 1.6 produces agricultural output, Y, using labour and land. Since the amount of land is assumed to be constant, we write the production function as Y = f(X), where X is the number of farmers. This function is shown in Figure 1.8b.

In the case of olive oil, suppose that N is the number of workers employed, M is the number of machines, and E is the amount of energy used per day. Then we can summarize the technology using a production function for the amount of olive oil produced per day, Y:

\[Y = \text{f}(M, N, E)\]
This expression is just a shorthand way of saying ‘the daily output of oil, Y, depends on (or is a function of) the amounts of the inputs, N, M, and E, that the firm chooses to use’. We have ignored raw materials, assuming that the number of olives required is automatically determined by the volume of oil to be produced.

Figure 2.3 describes a hypothetical technology for olive oil. Imagine that there are three machines (for milling, mashing, and pressing). With the help of a single worker to operate them, and 80 kWh of energy, they can produce 50 litres of olive oil per day. If the firm wants to produce more, it needs more machines, workers, and energy. The table shows how much output is produced, for different combinations of factors of production.




      
  
    
      	Number of machines, M
      	Number of workers, N
      	Amount of energy, E (kWh)
      	Output, Y (litres)
    

  
  
    
      	3
      	1
      	80
      	50
    

    
      	6
      	2
      	160
      	100
    

    
      	9
      	3
      	240
      	150
    

    
      	12
      	4
      	320
      	200
    

  


    


Figure 2.3 
A fixed-proportions technology for making olive oil.







	fixed-proportions technology
	A technology that requires inputs in fixed proportions to each other. To increase the amount of output, all inputs must be increased by the same percentage so that they remain in the same fixed proportions to each other.
	constant returns to scale
	When production exhibits constant returns to scale, increasing all of the inputs to a production process by the same proportion increases output by the same proportion. The shape of a firm’s long-run average cost curve depends both on returns to scale in production and the effect of scale on the prices it pays for its inputs. See also: increasing returns to scale, decreasing returns to scale.




​This technology is simple to describe, for two reasons. First, it requires inputs in fixed proportions: for every three machines, one worker, and 80 kWh of energy are needed. With a fixed-proportions technology there is no point in increasing one input without increasing the others. For example, if you have six machines, you can’t make them run any faster even if you add a third worker or more energy: output will remain at 100 litres.


​Secondly, it has constant returns to scale: if you double the inputs, the amount of output doubles; similarly a 50% increase in inputs (from the second row of the table to the third) increases output by 50%. (So you could easily add more rows to the table.)

We will use technologies with these two properties in Section 2.5, to model the decisions of firms in the Industrial Revolution.

Comparing two technologies

Suppose that a new robotic technology is developed for producing olive oil. This robotic system, which is controlled by one worker and using 400 kWh of energy, can produce 100 litres of olive oil per day. As before, the technology uses inputs in fixed proportions and has constant returns to scale. Daily output is proportional to the number of systems installed. Can we say that the robotic system is better?

A simple way to compare constant-returns technologies is to compare their input requirements for producing a standard amount of output. The table in Figure 2.4 shows the inputs needed for 100 litres of oil per day.


	average product
	The average product of an input is total output divided by the total amount of the input. For example, the average product of a worker (also known as labour productivity) is total output divided by the number of workers employed to produce it.




​The fourth column uses these figures to compare the average product of labour: output per worker. With fixed proportions and constant returns, the average product of labour is the same however many workers are employed. For example, output per worker with technology A is 100/2 = 50 litres per day. The last column shows the ratio of the two inputs: it shows that technology B is more energy intensive than technology A.




                [image: In this line chart, the horizontal axis shows the number of workers, and ranges between 0 and 7. The vertical axis shows energy in kilowatts per hour, and ranges between 0 and 1,400. Coordinates are (workers, energy). Two upward-sloping, straight lines start from the origin. One line is labelled original technology (A), and passes through point (2, 160) where Y = 100, point (4, 320) where Y = 200, and point (6, 480) where Y = 300. The other line is labelled robotic technology (B), and passes through points (1, 400) where Y = 100, point (2, 800) where Y = 200, and point (3, 1,200) where Y = 300.]





  
    	
    	Input requirements for 100 litres of olive oil
  



  
    	
    	Workers
    	Energy
    	Average product of labour
    	Energy–labour ratio
  

  
    	A: Milling, mashing, and pressing machines
    	2
    	160
    	50
    	80
  

  
    	B: Robotic technology
    	1
    	400
    	100
    	400
  







Figure 2.4 
Summarizing and comparing two fixed-proportions technologies.






The lower panel of Figure 2.4 illustrates this information graphically. In each case, it shows the input requirements for 100 litres of olive oil, and for more output further along the ray from the origin. The slope of each ray corresponds to the energy–labour ratio. The steeper the ray, the more energy-intensive the technology (meaning that the amount of energy—relative to the number of workers—required to produce a given level of output is greater).


​The graph shows that neither technology is necessarily better than the other. The average product of labour is higher with technology B, but it uses far more energy. To decide which one to use, the owner of the firm would need to consider the relative costs of the two inputs. This was a key factor in the choice of technology in the Industrial Revolution, as the following sections of this unit will explain.


  
    Question 2.5 Choose the correct answer(s)

    Figure 2.4 shows the input requirements for different amounts of olive oil, for two technologies (A and B). Suppose there is a third fixed-proportions technology, C, which requires four workers and 360 units of energy to produce 100 litres of olive oil. Based on this information, read the following statements and choose the correct option(s).

    
      	Producing 300 litres of olive oil with technology C would require 12 workers and 1,080 units of energy.

      	The average product of labour of technology C is between that of technology A and B.

      	The energy–labour ratio of technology C is between that of technology A and B.

      	The owner of the firm would prefer technology B over technology C.

    

    
      	Since technology C is a fixed-proportions technology with constant returns to scale, we multiply the numbers given by 3 to obtain 4 × 3 = 12 workers and 360 × 3 = 1,080 units of energy.

      	The average product of labour of technology C is 100/4 = 25, which is lower than that of technology A and B.

      	The energy–labour ratio of technology C is 360/4 = 90, which is between that of technology A (80) and B (400).

      	Technology B has a higher average product of labour than technology C, but is also more energy-intensive, so the owner’s choice depends on the relative price of the inputs.

    

  




  Extension 2.4 Production functions

  
    This extension explains how the fixed-proportions technology used in Unit 2 relates to the more typical production functions in Unit 1 and Unit 5.

    The second part explores some mathematical properties of typical production functions like those in Units 1 and 5—in particular, the diminishing average product of labour. This part requires a knowledge of calculus (differentiation).

    The Introduction to Mathematical Extensions explains briefly what we mean by calculus and describes the mathematical level, notation, and conventions used.

  

  The fixed-proportions technology discussed in the main part of this section is convenient for analysing some problems, but in practice it is usually possible to vary production by varying one factor but not others. In the example of the agricultural technology in Section 1.6, more grain is produced when the number of farmers increases while the other factor, land, stays constant.

  Suppose that it is possible in olive oil production to vary the number of workers relative to the other inputs. With a given amount of machinery and energy, production could be organized more or less intensively, depending on the number of workers. Similarly, with a given workforce, increasing the number of machines might allow an increase in output.

  To keep the description of the technology as easy as possible, we will assume that capital (machinery) and energy remain in fixed proportions. So, if you know the amount of energy, you also know the amount of capital (machinery) being used. Then we can think of the production function as a function of two factors:

\[Y = f (N, E)\]
  The main choices for the firm are the number of workers, \(N\), and the amount of energy, \(E\). Everything else follows automatically. Figure E2.1a shows some possible combinations of the inputs, and the resulting output, for an example of such a production function.

  




  
    	
    	Number of workers, N
    	Amount of energy, E (kWh)
    	Output, Y (litres)
  



  
    	A
    	2
    	200
    	160
  

  
    	B
    	2
    	600
    	309
  

  
    	C
    	4
    	400
    	320
  

  
    	D
    	4
    	800
    	485
  

  
    	F
    	6
    	600
    	480
  

  
    	G
    	6
    	1000
    	652
  







Figure E2.1a 
A variable-proportions technology: some combinations of workers, \(N\), and energy, \(E\), and corresponding output, \(Y\).






  Like the previous example, this technology has constant returns to scale—as you can verify by comparing lines A, C, and F in the table. But even if we added more combinations, it would not be easy to tell from a table like this how changing one input more than the other affects the amount of oil produced.

  We get a better sense of the relationship by plotting the production function using a three-dimensional diagram as in Figure E2.1b. The number of workers, \(N\), is plotted on the (red) x-axis, and the amount of energy, \(E\), on the (green) y-axis. These two axes form the ‘floor’ of the diagram, and each point on the floor corresponds to a different combination of \(N\) and \(E\). Then the corresponding amount of olive oil is given by the distance above the floor, measured on the (blue) z-axis. If we plot the height corresponding to every (\(N\), \(E\)) combination they form a smooth surface—a ‘hill’ that rises as \(N\) and \(E\) increase. The particular points in the table above are marked on the surface.

  


                [image: In this 3-dimensional diagram, the primary horizontal axis shows the number of workers, denoted N, ranging from 0 to 7, the secondary horizontal axis shows the amount of energy in kilowatt-hours, denoted E, ranging from 0 to 1200, and the vertical axis shows the output in litres, denoted Y, ranging from 0 to 1000. Coordinates are (number of workers, energy, output). The production function is a concave surface starting at (0, 0, 0) and including the points A (2, 200, 160), B (2, 600, 309), C (4, 400, 320), D (4, 800, 485), F (6, 600, 480), and G (6, 1000, 652).]



Figure E2.1b 
A three-dimensional representation of the production function for olive oil: \(Y = f(N, E)\).






  This picture shows that, as you would expect, the more labour and energy are used, the more oil is produced. Secondly, if you increase one input while keeping the other constant, output rises—but not as fast as when you increase both inputs together. Imagine yourself climbing the hill from point A, where \(N\) = 2 and \(E\) = 200. Going up to point C (raising both inputs) is a much steeper climb than walking along the line where \(E\) = 200.

  A production function with one variable factor

  It is often the case that some factors of production can be varied more easily than others.

  For example, suppose that a small olive oil producer is currently employing two workers and producing 309 litres per day at point B in Figure E2.1c. It would like to expand, because the price of olive oil has risen, but it cannot raise the funds to buy more machines. So the only way to increase production is to employ extra workers, while keeping its current stock of machinery fixed, and the corresponding energy input at 600. The line in Figure E2.1c through points B and F, corresponding to \(E = 600\), shows how output will change as employment rises. By taking a vertical slice through the hill along this line, as shown in the upper panel of Figure E2.1c, we can obtain a two-dimensional diagram (lower panel).

  


                [image: There are two diagrams. In diagram 1, the primary horizontal axis shows the number of workers, denoted N, ranging from 0 to 7, the secondary horizontal axis shows the amount of energy in kilowatt-hours, denoted E, ranging from 0 to 1200, and the vertical axis shows the output in litres, denoted Y, ranging from 0 to 1000. Coordinates are (number of workers, energy, output). The production function is a concave surface starting at (0, 0, 0) and including the points A (2, 200, 160), B (2, 600, 309), C (4, 400, 320), D (4, 800, 485), F (6, 600, 480), and G (6, 1000, 652). Diagram 2 shows a cross-section of diagram 1 taken at E = 600. The horizontal axis shows the number of workers, denoted N, ranging from 0 to 7, and the vertical axis shows the output of olive oil, denoted Y, ranging from 0 to 500. An upward-sloping concave line shows the production function when the energy input is fixed at 600 kilowatts. Points B (2, 309) and F (6, 480) are on the production function.]



Figure E2.1c 
The production function for olive oil when energy is held constant.






  The lower panel shows the output of olive oil as a function of labour only, with the other factor, energy, fixed at 600. This production function has a curved (concave) shape similar to the agricultural production function in Section 1.6 (from Figure 1.8c). In both cases, output doesn’t rise proportionally with the number of workers, and this happens because there is a fixed factor (land in Unit 1, energy here). In Figure E2.1c, with a fixed amount of energy and corresponding capital, the number of machines per worker, and hence the amount produced per worker, falls as the number of workers increases.

  The production function and the diminishing average product of labour

  You will encounter production functions like the one in Figure E2.1c in many economic applications, because inputs such as land, premises, or machinery are often difficult to change, so we need to consider what would happen if the labour input were varied while the other inputs remained constant. Typically, production will increase with more labour, but the ‘fixed’ inputs limit labour productivity and hence lower the amount produced per worker.

  In general, if we let \(x\) be the labour input (it could be measured as the number of workers, or their total hours of work) and \(y\) be the amount of output produced (for example, litres of olive oil) we can write the production function as:

\[y = f(x)\]
  \(f(x)\) could be any function, but if it is to represent a plausible production function, it must have certain properties. First, we can show that if the input is zero, no output is produced, and if the input is greater than zero, output is strictly positive:

\[f(0)=0, \quad f(x)>0 \text{ if } x>0\]
  Secondly, the function is increasing: that is, as \(x\) increases, so does \(y\). So the slope of the function, which is given by its derivative, is positive. We can write:

\[\frac{dy}{dx}>0\]
  or equivalently:

\[f'(x)>0\]
  If the production function has the typical concave shape of the olive oil example, then its slope \(f'(x)\) decreases as \(x\) increases. That is, its second derivative is negative:

\[f''(x)<0\]
  Figure E2.1d shows the decreasing slope where we have drawn the tangents at two points, B and F, to compare the slopes of the function there. The slope remains positive, but it gets flatter—less positive—as you move to the right.

  The average product of labour (APL) is given by total output \(y\) divided by the labour input:

\[\text{APL}=\frac{f(x)}{x}\]
  


                [image: In this diagram, the horizontal axis shows the number of workers, denoted N, ranging from 0 to 7, and the vertical axis shows the output of olive oil, denoted Y, ranging from 0 to 500. Coordinates are (number of workers, output). An upward-sloping concave line shows the production function when the energy input is fixed at 600 kilowatts. Points B (2, 309) and F (6, 480) are on the production function. Tangency lines at points B and F indicate that the slope of the production function is decreasing. Rays from the origin to points B and F indicate that the average product of labour is also decreasing.]



Figure E2.1d 
The slope of the production function and the average product of labour.






  For example, at point B in Figure E2.1d, the firm employs two workers and produces 309 litres of olive oil per day. The APL at B corresponds to the slope of the ray from the origin to point B:

\[\begin{align*} 
\text{average product of labour} &= \frac{\text{total output}}{\text{total number of workers}} \\
&= \frac{309~ \text{litres}}{2~ \text{workers}} \\
&= 155~ \text{litres per worker}
\end{align*}\]
  
	diminishing average product of labour
	A property of a production process in which, as the input of labour is increased, the amount of output per unit of labour (the average product) falls.



  The olive oil example, like all production functions with this typical concave shape, has the property of diminishing average product of labour. As we move along it, the production function gets flatter and so the APL falls: at F, average labour productivity has fallen to 480/6 = 80 litres per worker.

  We have described the production function using two different slopes: the slope of the function, \(f'(x)\), and the slope of the ray from the origin, \(\text{APL}=f(x)/x\).

  We can show that if a production function has the property of diminishing average product, then its slope \(f'(x)\) must always be lower than the APL. By differentiating the average product with respect to \(x\) using the quotient rule, we get:

\[\frac{d\text{APL}}{dx} = \frac{d}{dx}\left(\frac{f(x)}{x}\right) = \left(\frac{xf'(x)-f(x)}{x^2}\right)\]
  If the average product is diminishing, this expression must be negative:

\[\begin{align*}
\frac{d\text{APL}}{dx} < 0 \Rightarrow xf'(x)-f(x) < 0
\end{align*}\]
\[\begin{align*}
\Rightarrow f'(x) < \frac{f(x)}{x}
\end{align*}\]
  
    The slope of the production function is called the marginal product of labour. It plays an important role in economic models; we examine it in detail in the extensions in Unit 5.

  

  That is, the slope of the production function is lower than the APL.

  
    Exercise E2.1 Sketching production functions

    Another firm that produces olive oil has the production function \(Y = 0.5E^{0.8}N^{0.4}\), where \(E\) is the amount of energy and \(N\) is the number of workers. Suppose the amount of energy is fixed at 100 units.

    
      	Sketch the corresponding production function for \(N\) = 0 to \(N\) = 100, with output (\(Y\)) on the vertical axis and number of workers (\(N\)) on the horizontal axis.

      	Find the marginal product of labour (using calculus) and average product of labour when the number of workers is 10, 50, and 100, and confirm that both are diminishing. Explain this result, referring to the mathematical properties of the production function.

      	Are the average and marginal product diminishing in energy as well? Explain why or why not.

    

  

  Read more: Section 7.3 (especially page 127) and Section 8.2 of Malcolm Pemberton and Nicholas Rau. Mathematics for Economists: An Introductory Textbook (4th ed., 2015 or 5th ed., 2023). Manchester: Manchester University Press.



	



    

        

    
    

	
Unit 2 Technology and incentives

2.5 Modelling a dynamic economy: Technology and costs

The Industrial Revolution offered new choices to firms—in particular, the possibility of adopting technologies that raised labour productivity by means of machines powered by non-renewable energy (that is, by coal). In this section, we consider how a firm can evaluate the cost of different technologies.

Suppose we ask an engineer to report on the technologies that are available to produce 100 metres of cloth, where the inputs are labour (number of workers, each working for a standard eight-hour day) and energy (tons of coal). The answer is represented in the diagram and table in Figure 2.5. The five points represent five different technologies.

These are fixed-proportions technologies with constant returns to scale, like the two olive oil examples in Figure 2.4. Instead of drawing each technology as a ray from the origin, we can compare them by marking only the point on each one that shows the input requirements for 100 metres of cloth. This tells us everything we need to know about each technology: for example, technology E uses ten workers and one ton of coal to produce 100 metres of cloth, so it would need 20 workers and two tons of coal to produce 200 metres.





                [image: Different technologies for producing 100 metres of cloth.]



        
  
    
      	Technology
      	Number of workers
      	Coal required (tons)
    

  
  
    
      	A
      	1
      	6
    

    
      	B
      	4
      	2
    

    
      	C
      	3
      	7
    

    
      	D
      	5
      	5
    

    
      	E
      	10
      	1
    

  


      


Figure 2.5 
Different technologies for producing 100 metres of cloth.









        
  
    
      	Technology
      	Number of workers
      	Coal required (tons)
    

  
  
    
      	A
      	1
      	6
    

    
      	B
      	4
      	2
    

    
      	C
      	3
      	7
    

    
      	D
      	5
      	5
    

    
      	E
      	10
      	1
    

  


      


Five different technologies



    Five different technologies for producing 100 metres of cloth.



The table describes five technologies that we compare in the rest of this section. They use different quantities of labour and coal as inputs for producing 100 metres of cloth.









                [image: Technology A: energy-intensive: In this diagram, the horizontal axis shows the number of workers, ranging from 1 to 10, and the vertical axis shows tons of coal, ranging from 1 to 10. Coordinates are (number of workers, tons of coal).  Technology A, the point (1, 6), uses 1 worker and 6 tons of coal. An upward-sloping, straight line passes through point A and shows that the coal-labour ratio is 6:1.]



        
  
    
      	Technology
      	Number of workers
      	Coal required (tons)
    

  
  
    
      	A
      	1
      	6
    

    
      	B
      	4
      	2
    

    
      	C
      	3
      	7
    

    
      	D
      	5
      	5
    

    
      	E
      	10
      	1
    

  


      


Technology A: energy-intensive



Technology A is the most energy-intensive, using one worker and six tons of coal.









                [image: Technology B: In this diagram, the horizontal axis shows the number of workers, ranging from 1 to 10, and the vertical axis shows tons of coal, ranging from 1 to 10. Coordinates are (number of workers, tons of coal). Technology A, the point (1, 6), uses 1 worker and 6 tons of coal. Technology B, the point (4, 2), uses 4 workers and 2 tons of coal. Technology C, the point (3, 7), uses 3 workers and 7 tons of coal. Technology D, the point (5, 5), uses 5 workers and 5 tons of coal.]



        
  
    
      	Technology
      	Number of workers
      	Coal required (tons)
    

  
  
    
      	A
      	1
      	6
    

    
      	B
      	4
      	2
    

    
      	C
      	3
      	7
    

    
      	D
      	5
      	5
    

    
      	E
      	10
      	1
    

  


      


Technology B



Technology B uses four workers and two tons of coal: it is more labour-intensive than technology A, because the ratio of workers to coal required to produce the given output is higher for B than A.









                [image: Three more technologies: In this diagram, the horizontal axis shows the number of workers, ranging from 1 to 10, and the vertical axis shows tons of coal, ranging from 1 to 10. Coordinates are (number of workers, tons of coal). Technology A, the point (1, 6), uses 1 worker and 6 tons of coal. An upward-sloping, straight line passes through point A and shows that the coal-labour ratio is 6:1. Technology B, the point (4, 2), uses 4 workers and 2 tons of coal. An upward-sloping, straight line passes through point B and shows that the coal-labour ratio is 1:2. Technology C, the point (3, 7), uses 3 workers and 7 tons of coal. Technology D, the point (5, 5), uses 5 workers and 5 tons of coal. Technology E, the point (10, 1), uses 10 workers and 1 ton of coal. An upward-sloping, straight line passes through point E and shows that the coal-labour ratio is 1:10.]



        
  
    
      	Technology
      	Number of workers
      	Coal required (tons)
    

  
  
    
      	A
      	1
      	6
    

    
      	B
      	4
      	2
    

    
      	C
      	3
      	7
    

    
      	D
      	5
      	5
    

    
      	E
      	10
      	1
    

  


      


Three more technologies



We have added technologies C, D, and E to the diagram. Technology E is the most labour-intensive of the five technologies: it uses ten workers and one ton of coal.








Technology E is relatively labour-intensive and technology A is relatively energy-intensive. If an economy using technology E shifted to technology B, for example, we would say that they had adopted a labour-saving technology, because the labour requirement for 100 metres of cloth had fallen. This is what happened during the Industrial Revolution.

Which technology will the firm choose? We can rule out technologies that are obviously inferior. Comparing A and C shows that technology C is inferior: it uses more workers and more coal to produce the same amount of cloth. We say that technology C is dominated by technology A: assuming all inputs must be paid for, no firm will use C when A is available. The steps in Figure 2.6 show you how to determine which technologies are dominated, and which technologies dominate.





                [image: In this diagram, the horizontal axis shows the number of workers, ranging from 1 to 10, and the vertical axis shows tons of coal, ranging from 1 to 10. Coordinates are (number of workers, tons of coal). Technology A, the point (1, 6), uses 1 worker and 6 tons of coal. Technology B, the point (4, 2), uses 4 workers and 2 tons of coal. Technology C, the point (3, 7), uses 3 workers and 7 tons of coal. Technology D, the point (5, 5), uses 5 workers and 5 tons of coal. Technology E, the point (10, 1), uses 10 workers and 1 ton of coal.]



Figure 2.6 
Technology A dominates C; technology B dominates D.









                [image: A dominates C: In this diagram, the horizontal axis shows the number of workers, ranging from 1 to 10, and the vertical axis shows tons of coal, ranging from 1 to 10. Coordinates are (number of workers, tons of coal). Technology A, the point (1, 6), uses 1 worker and 6 tons of coal. Technology B, the point (4, 2), uses 4 workers and 2 tons of coal. Technology C, the point (3, 7), uses 3 workers and 7 tons of coal. Technology D, the point (5, 5), uses 5 workers and 5 tons of coal. Technology E, the point (10, 1), uses 10 workers and 1 tons of coal.]



A dominates C



First, consider point A. Technology C is in the shaded rectangle above and to the right of A. So technology A dominates technology C: C uses more workers and more energy to produce the same amount of cloth. This means that if A is available, you would never use C.









                [image: B dominates D: In this diagram, the horizontal axis shows the number of workers, ranging from 1 to 10, and the vertical axis shows tons of coal, ranging from 1 to 10. Coordinates are (number of workers, tons of coal). Technology A, the point (1, 6), uses 1 worker and 6 tons of coal. Technology B, the point (4, 2), uses 4 workers and 2 tons of coal. Technology C, the point (3, 7), uses 3 workers and 7 tons of coal. Technology D, the point (5, 5), uses 5 workers and 5 tons of coal. Technology E, the point (10, 1), uses 10 workers and 1 tons of coal.]



B dominates D



The shaded rectangle at point B shows that technology B dominates D: B can produce the same amount of cloth with less labour and energy.









                [image: E does not dominate: In this diagram, the horizontal axis shows the number of workers, ranging from 1 to 10, and the vertical axis shows tons of coal, ranging from 1 to 10. Coordinates are (number of workers, tons of coal). Technology A, the point (1, 6), uses 1 worker and 6 tons of coal. Technology B, the point (4, 2), uses 4 workers and 2 tons of coal. Technology C, the point (3, 7), uses 3 workers and 7 tons of coal. Technology D, the point (5, 5), uses 5 workers and 5 tons of coal. Technology E, the point (10, 1), uses 10 workers and 1 tons of coal.]



E does not dominate



Technology E does not dominate any of the available technologies. None of them are in the area above and to the right of E. Technology E is also not dominated by any other available technology.








Using only the engineering information about inputs, we have narrowed down the choices: technologies C and D would never be chosen. But how does the firm choose between A, B, and E? We assume that the firm’s goal is to make as much profit as possible, which means producing the most cloth at the smallest possible cost.

So the firm also needs economic information about relative prices—the cost of hiring a worker relative to that of purchasing a ton of coal. Intuitively, the labour-intensive technology E would be chosen if labour was cheap relative to the cost of coal; the energy-intensive technology A would be preferable in a situation where coal is relatively cheap. An economic model helps us be more precise than this.

How does a firm evaluate the cost of production using different technologies?

The firm can calculate the cost of any combination of inputs that it might use by multiplying the number of workers by the wage and the tons of coal by the price of coal. We use the symbol w for the wage, N for the number of workers, p for the price of coal, and R for the tons of coal:

\[\begin{align*}
\text{cost} &= (\text{wage} \times \text{workers}) + (\text{price of a ton of coal} \times \text{number of tons}) \\
&= (w\times N) + (p\times R) \\
\end{align*}\]

	isocost line
	A line that represents all combinations of inputs that cost a given total amount.




​Suppose the wage is £10 and the price of coal is £20 per ton. Then, for example, this formula tells us that the cost of employing two workers and three tons of coal is £80. This corresponds to combination P1 in Figure 2.7. If the firm were to employ more workers—say, six—but reduce the input of coal to one ton (point P2), that would also cost £80. Isocost lines join all the combinations of workers and coal that cost the same amount: iso is the Greek for ‘same’. A simple way to draw any line is to find the endpoints. For example, the £80 line joins point J (no workers, four tons of coal) and point H (eight workers, no coal). The steps in Figure 2.7 explain how to construct isocost lines to compare the costs of all combinations of inputs.





                [image: In this diagram, the horizontal axis shows the number of workers, ranging from 1 to 15, and the vertical axis shows tons of coal, ranging from 1 to 10. Coordinates are (number of workers, tons of coal). There are four downward-sloping parallel lines, representing the isocosts for £40, £80, £120, and £150. The isocost for £40 connects the points (0, 2) and (4, 0). The isocost for £80 has four labelled points: the vertical intercept J at (0, 4), P1, at (2, 3), P2 at (6, 1), and the horizontal intercept H at (8, 0). The isocost for £120 connects the points (0, 6) and (12, 0). The isocost for £150 has two labelled points: Q1, with coordinates (3, 6), and Q2, with coordinates (5, 5). All the technologies above the JH line cost more than £80.]



Figure 2.7 
Isocost lines for different technologies when the wage is £10 and the price of coal is £20.









                [image: The total cost at P1: In this diagram, the horizontal axis shows the number of workers, ranging from 1 to 15, and the vertical axis shows tons of coal, ranging from 1 to 10. Coordinates are (number of workers, tons of coal). Point P1, with coordinates (2, 3), costs £80.]



The total cost at P1



The total cost of employing two workers with three tons of coal is (2 × 10) + (3 × 20) = £80.









                [image: P2 also costs £80: In this diagram, the horizontal axis shows the number of workers, ranging from 1 to 15, and the vertical axis shows tons of coal, ranging from 1 to 10. Coordinates are (number of workers, tons of coal). Point P1, with coordinates (2, 3), and point P2, with coordinates (6, 1), both cost £80.]



P2 also costs £80



If the number of workers is increased to six, thereby costing £60, and the input of coal is reduced to one ton, then the total cost will still be £80.









                [image: The isocost line for £80: In this diagram, the horizontal axis shows the number of workers, ranging from 1 to 15, and the vertical axis shows tons of coal, ranging from 1 to 10. Coordinates are (number of workers, tons of coal). Point P1, with coordinates (2, 3), and point P2, with coordinates (6, 1), both cost £80. A downward-sloping straight line connecting both points is the isocost for £80.]



The isocost line for £80



The straight line through P1 and P2 joins together all the points where the total cost is £80. We call this an isocost line. When drawing the line, we simplify by assuming that fractions of the inputs can be purchased.









                [image: A higher isocost line: In this diagram, the horizontal axis shows the number of workers, ranging from 1 to 15, and the vertical axis shows tons of coal, ranging from 1 to 10. Coordinates are (number of workers, tons of coal). There are two downward-sloping parallel lines, representing the isocosts for £80 and £150. The isocost for £80 has two labelled points: P1, with coordinates (2, 3), and P2, with coordinates (6, 1). The isocost for £150 has two labelled points: Q1, with coordinates (3, 6), and Q2, with coordinates (5, 5).]



A higher isocost line



At point Q1 (three workers, six tons of coal) the total cost is £150. To find the £150 isocost line, plot another point that costs £150: if two more workers are employed, the input of coal should be reduced by one ton to keep the cost at £150. This is point Q2.









                [image: Isocost lines are parallel: In this diagram, the horizontal axis shows the number of workers, ranging from 1 to 15, and the vertical axis shows tons of coal, ranging from 1 to 10. Coordinates are (number of workers, tons of coal). There are four downward-sloping parallel lines, representing the isocosts for £40, £80, £120, and £150. The isocost for £40 connects the points (0, 2) and (4, 0). The isocost for £80 has four labelled points: the vertical intercept J at (0, 4), P1, at (2, 3), P2 at (6, 1), and the horizontal intercept H at (8, 0). The isocost for £120 connects the points (0, 6) and (12, 0). The isocost for £150 has two labelled points: Q1, with coordinates (3, 6), and Q2, with coordinates (5, 5).]



Isocost lines are parallel



We can draw isocost lines through any point in the diagram. We find that the isocost lines are parallel. For any isocost line, like the £80 one joining points JH, all points above the line cost more, and all points below cost less.









                [image: Points above an isocost line cost more: In this diagram, the horizontal axis shows the number of workers, ranging from 1 to 15, and the vertical axis shows tons of coal, ranging from 1 to 10. Coordinates are (number of workers, tons of coal). There are four downward-sloping parallel lines, representing the isocosts for £40, £80, £120, and £150. The isocost for £40 connects the points (0, 2) and (4, 0). The isocost for £80 has four labelled points: the vertical intercept J at (0, 4), P1, at (2, 3), P2 at (6, 1), and the horizontal intercept H at (8, 0). The isocost for £120 connects the points (0, 6) and (12, 0). The isocost for £150 has two labelled points: Q1, with coordinates (3, 6), and Q2, with coordinates (5, 5). All the technologies above the JH line cost more than £80.]



Points above an isocost line cost more



For any isocost line, like the £80 one joining points, all points above the line cost more, and all points below cost less.








All the isocost lines are parallel. This happens because at any point, if you increase the number of workers by one, your costs rise by £10 (the wage). But the price of coal is £20, so if you decrease the coal input by 0.5 tons at the same time, costs will stay the same. The slope of the isocost line is –0.5 (the change in energy divided by the change in labour).

The slope just depends on the relative prices of labour and energy:

\[\text{slope of isocost lines } = -\frac{w}{p}\]
We can use isocost lines to compare the technologies that are not dominated. The table in Figure 2.8 shows the cost of producing 100 metres of cloth using each technology when w = £10 and p = £20. Clearly technology B allows the firm to produce cloth at lower cost.

In the diagram, we have drawn the isocost line through the point representing technology B. This shows immediately that, at these input prices the other two technologies are more costly.




                [image: In this diagram, the horizontal axis shows the number of workers, ranging from 1 to 10, and the vertical axis shows tons of coal, ranging from 1 to 7. Coordinates are (number of workers, tons of coal). Line HJ represents the isocost for £80 when the wage is £10 and coal costs £20 per ton, and connects the points J at (0, 4), B at (4, 2), and H at (8, 0). Points A (1, 6) and E (10, 1) represent technologies that cost above £80.]





  
    	Technology
    	Number of workers
    	Coal required (tons)
    	Total cost (£)
  



  
    	A
    	1
    	6
    	130
  

  
    	B
    	4
    	2
    	80
  

  
    	E
    	10
    	1
    	120
  

  
    	Wage £10, coal price £20 per ton
  







Figure 2.8 
The costs of using different technologies to produce 100 metres of cloth.







​When w = 10 and p = 20, B is the least-cost technology. The other available technologies will not be chosen at these input prices. Importantly, it is the relative price, w/p, that matters for the choice. If both prices doubled, the diagram would look almost the same: the isocost line through B would have the same slope, although the cost would be £160.


  Exercise 2.5 Isocost lines

  Suppose the wage is £10 but the price of coal (per ton) is only £5.

  
    	What is the relative price of labour?

    	On a diagram with the number of workers on the horizontal axis and tons of coal on the vertical axis, draw the isocost line that shows all combinations of inputs that cost £60. (Hint: Find and connect both endpoints of this line.)

    	On the same diagram, draw the isocost lines corresponding to costs of £30 and £90. Compare your diagram to Figure 2.7. How does the set of isocost lines for these input prices compare to the ones for w = 10 and p = 20?

  




  Extension 2.5 The equation of an isocost line

  
    Using simple algebra, we show how to rearrange the equation of an isocost line to see the slope and the intercept with the vertical axis.

  

  We can represent the isocost lines for any wage \(w\) and coal price \(p\) as equations. To do this, we write \(c\) for the cost of production. The equation for calculating \(c\) is:

\[c = wN + pR\]
  This is one way to write the equation of the isocost line for a particular value of \(c\).

  But to draw an isocost line, it can help to express it in the form:

\[y = a + bx\]
  where \(a\), which is a constant, is the vertical axis intercept and \(b\) is the slope of the line. In our model, \(R\) is on the vertical axis and \(N\) is on the horizontal axis. So we rearrange the equation for the cost to put \(R\) on the left-hand side:

\[pR = c-wN\]
  and divide by \(p\):

\[R = \frac{c}{p} - \frac{w}{p}N\]
  This tells us that the slope of the isocost line is the relative price of labour, −(\(w/p\)). The slope is negative, so the line slopes downward. It crosses the vertical axis at the point (\(c/p\)).

  When \(w\) = 10 and \(p\) = 20, the isocost line for \(c\) = 80 has a vertical axis intercept of 80/20 = 4 and a negative slope equal to −(\(w/p\)) = −0.5.

  
    Exercise E2.2 Writing isocost lines as equations

    Figure 2.5 (reproduced below) shows five possible technologies that can produce 100 metres of cloth.

    


                [image: ]






    Suppose the wage is £4 and the price of coal is £6.

    
      	Calculate the cost of producing 100 metres of cloth, and rank the technologies from cheapest to most expensive.

    

    For each technology:

    
      	Use your answer from Question 1 of this exercise to write down the equation of the isocost line that passes through that technology.

      	In a diagram like Figure 2.7, draw the isocost line that passes through that technology.

    

    Now suppose that the wage increases to £8.

    
      	Repeat Question 1 for each technology. How do the cost rankings of the technologies change?

      	Draw a new diagram with the isocost lines passing through each technology to visually confirm your answer to Question 4.

    

  



	



    

        

    
    

	
Unit 2 Technology and incentives

2.6 Modelling a dynamic economy: Innovation and profit


​​A change in the relative prices of labour and energy will change the slope of the firm’s isocost lines. Looking at the positions of the three technologies in Figure 2.9, we can imagine that if the isocost line becomes steep enough (w/p rises, so coal becomes relatively cheaper), B will no longer be the least-cost technology: the firm will switch to A. This is what happened in England in the eighteenth century.

Suppose that the price of coal falls to £5, while the wage remains at £10.

From the table in Figure 2.9, with the new prices technology A allows the firm to produce 100 metres of cloth at least cost. Cheaper coal makes each method of production cheaper, but the energy-intensive technology is now cheapest.





                [image: In this diagram, the horizontal axis shows the number of workers, ranging from 1 to 10, and the vertical axis shows tons of coal, ranging from 1 to 10. Coordinates are (number of workers, tons of coal). There are three points: A at (1, 6), B at (4, 2), and E at (10, 1). A downward-sloping line passing through point A and connecting the points F at (0, 4) and G at (8, 0) represents the isocost for £40.]





  
    	Technology
    	Number of workers
    	Coal required (tons)
    	Total cost (£)
  



  
    	Wage £10, cost of coal £5 per ton
  

  
    	A
    	1
    	6
    	40
  

  
    	B
    	4
    	2
    	50
  

  
    	E
    	10
    	1
    	105
  







Figure 2.9 
The cost of using different technologies to produce 100 metres of cloth: high relative cost of labour.









                [image: Technology A costs least when coal is relatively cheap: In this diagram, the horizontal axis shows the number of workers, ranging from 1 to 10, and the vertical axis shows tons of coal, ranging from 1 to 10 7. Coordinates are (number of workers, tons of coal). There are three points: A at (1, 6), B at (4, 2), and E at (10, 1).]





  
    	Technology
    	Number of workers
    	Coal required (tons)
    	Total cost (£)
  



  
    	Wage £10, cost of coal £5 per ton
  

  
    	A
    	1
    	6
    	40
  

  
    	B
    	4
    	2
    	50
  

  
    	E
    	10
    	1
    	105
  







Technology A costs least when coal is relatively cheap



When the wage is £10 and the price of coal is £5, the table shows that technology A, which is more energy-intensive, produces 100 metres of cloth at a lower cost than B or E.









                [image: The £40 isocost curve: In this diagram, the horizontal axis shows the number of workers, ranging from 1 to 10, and the vertical axis shows tons of coal, ranging from 1 to 10. Coordinates are (number of workers, tons of coal). There are three points: A at (1, 6), B at (4, 2), and E at (10, 1). A downward-sloping line passing through point A and connecting the points F at (0, 4) and G at (8, 0) represents the isocost for £40.]





  
    	Technology
    	Number of workers
    	Coal required (tons)
    	Total cost (£)
  



  
    	A
    	1
    	6
    	40
  

  
    	B
    	4
    	2
    	50
  

  
    	E
    	10
    	1
    	105
  

  
    	Wage £10, cost of coal £5 per ton
  







The £40 isocost curve



Technology A is on the isocost line FG. At any point on this line, the total cost of inputs is £40. Technologies B and E are above this line, with higher costs.









                [image: The slope of the isocost line: In this diagram, the horizontal axis shows the number of workers, ranging from 1 to 10, and the vertical axis shows tons of coal, ranging from 1 to 10. Coordinates are (number of workers, tons of coal). There are three points: A at (1, 6), B at (4, 2), and E at (10, 1). A downward-sloping line passing through point A and connecting the points F at (0, 4) and G at (8, 0) represents the isocost for £40.]





  
    	Technology
    	Number of workers
    	Coal required (tons)
    	Total cost (£)
  



  
    	A
    	1
    	6
    	40
  

  
    	B
    	4
    	2
    	50
  

  
    	E
    	10
    	1
    	105
  

  
    	Wage £10, cost of coal £5 per ton
  







The slope of the isocost line



The slope of the isocost line is equal to the relative price of labour: –w/p = −10/5 = −2. If you spent £10 more on labour by hiring an extra worker, you could reduce coal by two tons and keep the total cost at £40.








Remember that to draw the isocost line through any point, such as A, we calculate the cost at A (£40) then find another point with the same cost. The easiest way is to find one of the end points, F or G. For example, if no coal was used, four workers could be hired for £40. This is point F.

Figure 2.9 shows that with the new relative price, technology A lies on the £40 isocost line, and the other two available technologies lie above it. They will not be chosen if technology A is available.

How does a cost-reducing innovation raise profits?


​Now we can calculate the gains to the first firm to adopt the least-cost technology (A) when the relative price of labour to coal rises. Like its competitors, the firm is initially using technology B and minimizing its costs: this is shown in Figure 2.10 by the dashed isocost line through B (with end points H and J).


​Once the relative price changes, the new isocost line through technology B is steeper and the cost of production is £50. Switching to the energy-intensive technology A reduces costs to £40 for 100 metres of cloth. Follow the steps in Figure 2.10 to understand how isocost lines change with the new relative prices.





                [image: In this diagram, the horizontal axis shows the number of workers, ranging from 1 to 10, and the vertical axis shows tons of coal, ranging from 1 to 10. Coordinates are (number of workers, tons of coal). A downward-sloping, straight line representing a cost of £80 passes through points J (0, 4), B (4, 2) and H (8, 0). Another downward-sloping straight line passes through points G (0, 8), A (1, 6) and F (4, 0). Another downard-sloping straight line representing a cost of £50 passes through points  N (0, 10), B (4, 2) and M (5, 0). This line is parallel to the line passing through G, A and F.]





  
    	Technology
    	Number of workers
    	Coal required (tons)
    	Total cost (£)
  



  
    	Wage £10, cost of coal £20 per ton
  

  
    	B
    	4
    	2
    	80
  

  
    	Wage £10, cost of coal £5 per ton
  

  
    	B
    	4
    	2
    	50
  

  
    	A
    	1
    	6
    	40
  







Figure 2.10 
The cost of using different technologies to produce 100 metres of cloth.









                [image: At the original relative price, B is the lower-cost technology: In this diagram, the horizontal axis shows the number of workers, ranging from 1 to 10, and the vertical axis shows tons of coal, ranging from 1 to 10. Coordinates are (number of workers, tons of coal). A downward-sloping, straight line representing a cost of £80 passes through points J (0, 4), B (4, 2) and H (8, 0).]





  
    	Technology
    	Number of workers
    	Coal required (tons)
    	Total cost (£)
  



  
    	Wage £10, cost of coal £20 per ton
  

  
    	B
    	4
    	2
    	80
  







At the original relative price, B is the lower-cost technology



When the wage is £10 and the price of coal is relatively high at £20, the cost of producing 100 metres of cloth using technology B is £80: choosing technology B puts the firm on the HJ isocost line.









                [image: The price of coal falls to £5: In this diagram, the horizontal axis shows the number of workers, ranging from 1 to 10, and the vertical axis shows tons of coal, ranging from 1 to 10. Coordinates are (number of workers, tons of coal). A downward-sloping, straight line representing a cost of £80 passes through points J (0, 4), B (4, 2) and H (8, 0). Another downward-sloping straight line passes through points G (0, 8), A (1, 6) and F (4, 0).]





  
    	Technology
    	Number of workers
    	Coal required (tons)
    	Total cost (£)
  



  
    	Wage £10, cost of coal £20 per ton
  

  
    	B
    	4
    	2
    	80
  

  
    	Wage £10, cost of coal £5 per ton
  

  
    	B
    	4
    	2
    	50
  

  
    	A
    	1
    	6
    	40
  







The price of coal falls to £5



If the price of coal falls relative to the wage as shown by isocost line FG, then using technology A, which is more energy-intensive than B, costs £40. The table shows that with these relative prices, A is now the least-cost technology.









                [image: B now costs more than A: In this diagram, the horizontal axis shows the number of workers, ranging from 1 to 10, and the vertical axis shows tons of coal, ranging from 1 to 10. Coordinates are (number of workers, tons of coal). A downward-sloping, straight line representing a cost of £80 passes through points J (0, 4), B (4, 2) and H (8, 0). Another downward-sloping straight line passes through points G (0, 8), A (1, 6) and F (4, 0). Another downard-sloping straight line representing a cost of £50 passes through points  N (0, 10), B (4, 2) and M (5, 0). This line is parallel to the line passing through G, A and F.]





  
    	Technology
    	Number of workers
    	Coal required (tons)
    	Total cost (£)
  



  
    	Wage £10, cost of coal £20 per ton
  

  
    	B
    	4
    	2
    	80
  

  
    	Wage £10, cost of coal £5 per ton
  

  
    	B
    	4
    	2
    	50
  

  
    	A
    	1
    	6
    	40
  







B now costs more than A



At the new relative prices, technology B is on isocost line MN, where the cost is £50. Switching to technology A will be cheaper.








The firm’s profits are equal to the revenue it gets from selling output, minus its costs.

Whether the newer, less labour-intensive technology or the older one is used, cloth is sold at the same price, and the same prices have to be paid for labour and coal. The change in profit is therefore equal to the fall in costs associated with adopting the new technology, and profits rise by £10 per 100 metres of cloth:

\[\begin{align*}
\text{profit} &= \text{revenue} - \text{costs} \\
\text{change in profit from} \\
\text{switching from B to A} &= \text{change in revenue — change in costs} \\
&= 0-(40-50) \\
&= 10
\end{align*}\]
In this case, the economic rent for a firm switching from B to A is £10 per 100 metres of cloth, which is the cost reduction made possible by the new technology. The decision rule (remember, if the economic rent is positive, do it!) tells the firm to innovate.


	entrepreneur
	A person who creates or is an early adopter of new technologies, organizational forms, and other opportunities.




​In our example, technology A was available, but not in use until a first-adopter firm responded to the incentive created by the increase in the relative price of labour. The first adopter is called an entrepreneur. When we describe a person or firm as entrepreneurial, it refers to a willingness to try out new technologies and to start new businesses.


​The economist Joseph Schumpeter (discussed in the ‘Great economists’ box later in this section) made the adoption of technological improvements by entrepreneurs a key part of his explanation for the dynamism of capitalism. For this reason, innovation rents are often called Schumpeterian rents.


​Innovation rents do not last forever. Other firms, noticing that entrepreneurs are making economic rents, will eventually adopt the new technology—and thereby reduce their costs and increase their profits.


  To explore Joseph Schumpeter’s life and ideas in more detail, watch this video by Lynne Kiesling, a historian of economic thought.




	creative destruction
	Joseph Schumpeter’s name for the process by which old technologies and the firms that do not adapt are swept away by the new, because they cannot compete in the market. In his view, the failure of unprofitable firms is creative because it releases labour and capital goods for use in new combinations.




​Then, with higher profits per 100 metres of cloth, the lower-cost firms will thrive. They will increase their output of cloth. As more firms introduce the new technology, the supply of cloth to the market increases. With more cloth available for sale, the price will start to fall. This process will continue until everyone is using the new technology. Once cloth prices have declined to the point where no one is earning innovation rents, firms that stuck to the old technology B will be unable to cover their costs, and they will go bankrupt. Joseph Schumpeter called this creative destruction.


  Exercise 2.6 Suit-making technologies

  Section 2.1 discussed how new suit-making technologies substantially cut the labour time and expertise required to custom-make a suit, compared to conventional tailoring methods used by skilled tailors. As a result, the new suit-making technologies became more profitable than conventional methods and were adopted by many firms.

  Draw a diagram (or series of diagrams, like Figure 2.10) with non-tailor-skilled labour on the horizontal axis and tailor-skilled labour on the vertical axis to illustrate the effect of the new suit-making technology on tailoring firms. (Hints: Assume that each technology uses a particular type of labour (either tailor-skilled or non-tailor-skilled) more intensively. You do not need to use specific numbers in your answer.)




  
    Question 2.6 Choose the correct answer(s)

    Figure 2.6 shows different technologies for producing 100 metres of cloth.

    Based on this information, what can we conclude?

    
      	Technology D is more energy-intensive than technology C.

      	Technology B dominates technology D.

      	Technology A is the cost-minimizing technology at all prices of coal and wages.

      	Technology C can sometimes be a cheaper technology than A.

    

    
      	Technology D uses more workers and less coal, and therefore is more labour-intensive than C.

      	Technology B uses fewer workers and fewer tons of coal than technology D to produce the same amount of cloth, so it dominates D.

      	Technology A would be costlier than B, D, or E if the price of coal were much higher than the wage level.

      	Technology C is dominated by A, as it uses both more workers and more coal than A. Therefore it can never be a cheaper technology than A.

    

  




  
    Question 2.7 Choose the correct answer(s)

    Based on the information in Figure 2.10, what can we conclude?

    
      	When the wage is £10 and the price of coal is £5, the combination of inputs at point N is more costly than the inputs at point B.

      	Isocosts MN and FG represent the same price ratio (wage/price of coal) but different total costs of production.

      	Isocost HJ represents a higher (wage/price of coal) ratio than isocost FG.

      	Isocost HJ represents all the points that can produce 100 metres of cloth at a particular price ratio.

    

    
      	At these prices, N and B are on the same isocost line. These two combinations of inputs cost the same.

      	The price ratio is equal to the slope of an isocost; since isocosts MN and FG have the same slope, we can infer that they represent the same price ratio. MN is higher than FG, and so represents higher total costs.

      	Isocost FG has a slope of −2 (replacing two tons of coal with one worker leaves the total cost of production the same), while isocost HJ has slope −0.5 (replacing one ton of coal with two workers leaves the total cost the same). This means that labour is relatively cheaper along HJ, or isocost HJ has a lower wage/price of coal ratio.

      	An isocost represents all combinations of workers and tons of coal for which the total cost of production is the same. Along isocost HJ, we know that at point B (four workers and two tons of coal) the technology can produce 100 metres of cloth. If a technology were available to produce at another point on the line, it would not necessarily produce 100 metres of cloth.

    

  




  
  ​Great economists Joseph Schumpeter

  


                [image: Portrait of Joseph Schumpeter]






  Joseph Schumpeter (1883–1950) developed one of the most important concepts of modern economics: creative destruction.

  Schumpeter brought to economics the idea of the entrepreneur as the central actor in the capitalist economic system. The entrepreneur is the agent of change who introduces new products and new methods of production, and opens up new markets. Imitators follow, and the innovation is diffused through the economy. A new entrepreneur and innovation launch the next upswing.

  For Schumpeter, creative destruction was the essential fact about capitalism: old technologies and the firms that do not adapt are swept away by the new, because they cannot compete in the market by selling goods at a price that covers the cost of production. The failure of unprofitable firms releases labour and capital goods for use in new combinations.

  
	evolutionary economics
	An approach that studies the process of economic change, which includes technological innovation, the diffusion of new social norms, and the development of novel institutions.



  
  ​This decentralized process generates a continued improvement in productivity, which leads to growth, so Schumpeter argued it is virtuous.1 Both the destruction of old firms and the creation of new ones take time. The slowness of this process creates upswings and downswings in the economy. The branch of economic thought known as evolutionary economics (you can read articles on the subject in the Journal of Evolutionary Economics) can clearly trace its origins to Schumpeter’s work, as well as most modern economic modelling that deals with entrepreneurship and innovation. Read Schumpeter’s ideas and opinions in his own words.2 3

  
  ​Schumpeter was born in Moravia, which at the time was in the Austro-Hungarian Empire (and is now in the Czech Republic). He migrated to the US after the Nazis won the election in 1932 that led to the formation of the Third Reich in 1933. He also experienced the First World War and the Great Depression of the 1930s, and died while writing an essay called ‘The march into socialism’, which recorded his concerns about the increasing role of government in the economy and the resulting ‘migration of people’s economic affairs from the private into the public sphere’. As a young professor in Austria, he fought and won a duel with the university librarian to ensure that students had access to books. He also claimed that as a young man he had three ambitions in life: to become the greatest economist in the world, the greatest horseman in Austria, and the best lover in Vienna. He added that only the decline of the cavalry had stopped him from succeeding in all three.




  
    Question 2.8 Choose the correct answer(s)

    Read the following statements about Schumpeter’s ideas, and choose the correct option(s).

    
      	Entrepreneurs are crucial for capitalist economic systems.

      	According to the idea of creative destruction, unprofitable firms are those that imitate the entrepreneur’s original innovation.

      	Schumpeter believed that creative destruction was a virtuous cycle.

      	Creative destruction contributes to fluctuations in economic output because it is a slow process.

    

    
      	Schumpeter thought that the entrepreneur had an important role: introducing new products and new methods of production, and opening up new markets.

      	Unprofitable firms are those that do not adapt to (or fail to imitate) the new technologies and therefore cannot compete in the market.

      	Schumpeter argued that creative destruction was a positive process because it generates a continued improvement in productivity, which leads to growth.

      	It takes time for the labour and capital goods from failed firms to be used in new combinations, which contributes to upswings and downswings in the economy.
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Unit 2 Technology and incentives

2.7 Cheap coal, expensive labour: The Industrial Revolution in Britain and incentives for new technologies


  Eve Fisher, a historian, calculated that making a shirt at this time required 500 hours of spinning, and 579 hours of work in total—costing $4,197.75 at the 2022 Federal minimum wage in the US.




​​Before the Industrial Revolution, weaving, spinning, and making clothes for the household were time-consuming tasks for most women.


​​What was the impact of inventions such as the spinning jenny? The first spinning jennies had eight spindles. A machine operated by just one adult replaced eight spinsters working on eight spinning wheels. By the late nineteenth century, a single spinning mule operated by a small number of people could replace more than 1,000 spinsters. These machines did not rely on human energy; they were powered first by water wheels, and later by coal-powered steam engines. Figure 2.11 summarizes these changes.




      
  
    
      	Old technology
      	New technology
    

  
  
    
      	Lots of workers
      	Few workers
    

    
      	Few capital goods (spinning wheels)
      	Lots of capital goods (spinning mules, factory  buildings, water wheels or steam engines)
    

    
      	… requiring only human energy
      	… requiring energy (coal)
    

    
      	Labour-intensive
      	Labour-saving
    

    
      	Capital-saving
      	Capital-intensive
    

    
      	Energy-saving
      	Energy-intensive
    

  


    


Figure 2.11 
The change in spinning technology during the Industrial Revolution.






The model in Section 2.6 provides a hypothesis (potential explanation) for why someone would bother to invent such a technology, and why someone would want to use it. In the model, cloth producers chose between technologies using just two inputs—energy and labour. This is a simplification, but it shows the importance of the relative costs of inputs for the choice of technology. When the cost of labour increased relative to the cost of energy, there were innovation rents to be earned from a switch to the energy-intensive technology.

This is just a hypothesis. Is it actually what happened? Looking at how relative prices differed among countries, and how they changed over time, can help us understand why technologies such as the spinning jenny were invented in Britain rather than elsewhere, and in the eighteenth century rather than at an earlier time.




                [image: In this bar chart, the horizontal axis shows 6 cities and the vertical axis shows the labourer’s daily wage in the early 1700s, measured relative to the price of 1 million British Thermal Units, which ranges from 0 to 5. The cities are ordered according to their relative wage: Newcastle has the highest relative wage, followed by London, Amsterdam, Strasbourg, Paris, and Beijing.]



Figure 2.12 
Wages relative to the price of energy (early 1700s).
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Robert C. Allen. 2008. The British Industrial Revolution in Global Perspective. Cambridge: Cambridge University Press. p. 140






Figure 2.12 shows the price of labour relative to the price of energy in six cities in the early 1700s—specifically, the wages of building labourers divided by the price of 1 million BTU (British Thermal Units, a unit of energy equivalent to slightly more than 1,000 joules). Labour was more expensive relative to the cost of energy in England and the Netherlands than in France (Paris and Strasbourg), and much more so than in China.

The relative price was high in England for two reasons: English wages were higher than wages elsewhere, and coal was cheaper in coal-rich Britain than in the other countries.




                [image: In this line chart, the horizontal axis shows years from 1580 to 1820, and the vertical axis shows the wage relative to the cost of capital. There are two lines, labelled England and France. From 1580 to 1640, the relative wages in England and France were similar and close to 1, but from 1640 onwards, the relative wage in England rose steadily to 1.7 in 1820 while it stayed fairly constant in France.]



Figure 2.13 
Wages relative to the cost of capital goods (late sixteenth to the early nineteenth century).
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Figure 2.13 compares the price of labour relative to capital goods in England and France, from the late sixteenth to the early nineteenth century. It shows the wages of building labourers divided by the cost of using capital goods. This cost is calculated from the prices of metal, wood, and brick and the cost of borrowing, and takes account of the rate at which the capital goods wear out, or depreciate.


​The figure shows that wages relative to the cost of capital goods were similar in England and France in the mid-seventeenth century, but that from then on, in England but not in France, workers became steadily more expensive relative to capital goods. In other words, the incentive to replace workers with machines was increasing in England during this time, but this was not true in France. In France, the incentive to save labour by innovating had been stronger during the late sixteenth century than it was 200 years later, at the time the Industrial Revolution began to transform Britain.

From the model in the previous section, we learned that the technology chosen depends on relative input prices. Combining the predictions of the model with the historical data, we have one explanation for the timing and location of the Industrial Revolution.

That is, relative to the costs of both energy and capital goods:


  	wages—initially the pay women received for spinning cotton thread—rose in the eighteenth century in Britain compared with earlier historical period

  	wages were higher in Britain during the eighteenth century than elsewhere.



No doubt it helped, too, that Britain was such an inventive country. There were many skilled engineers and machine makers who could build the machines that inventors designed.

Figure 2.14 summarizes the application of our model to Britain. In the 1600s, the relative price of labour to energy was low and technology B on isocost line HJ was used. B was cheaper than A. In the eighteenth century, when the relative price of labour was high, A was cheaper. Firms switched to the energy-intensive technology A on isocost line FG.




                [image: In this diagram, the horizontal axis shows the number of workers, ranging from 1 to 13, and the vertical axis shows tons of coal, ranging from 1 to 10. Coordinates are (number of workers, tons of coal). There are two points: A at (1, 6), and B at (4, 2). There are two sets of two downward-sloping lines each, representing isocosts. The first set, representing technology in the 1600s, consists of the line HJ connecting the points J at (0, 4), B at (4, 2), and H at (8, 0), and a higher-cost, parallel line passing through point A. The other set, representing technology in the 1700s, consists of the line FG connecting the points G at (0, 8), A at (1, 6), and F at (4, 0), and a higher-cost, parallel line passing through point B. At the relative price of labour in the 1600s, firms use technology B and there is no incentive to develop technology A because A costs more (it lies outside the line HJ). At the relative price of labour in the 1700s, the relative price of labour to coal is higher so technology A now costs less than technology B (B lies outside the line FG).]



Figure 2.14 
A model of the cost of using different technologies to produce 100 metres of cloth in Britain in the seventeenth and eighteenth centuries.






                        
                    Economic historian Bob Allen addresses the question of why Britain industrialized when others did not. He shows how the rise in women’s earnings prompted mechanization in spinning.    



  Exercise 2.7 Britain but not France

  Watch our video in which Bob Allen, an economic historian, explains his theory of why the Industrial Revolution occurred when and where it did.

  
    	Summarize Allen’s claim using the concept of economic rents. What assumptions are you making?

    	What other important factors may explain the rise of energy-intensive technologies in Britain in the eighteenth century?

  




​​The relative prices of labour, energy, and capital can help to explain why the labour-saving technologies of the Industrial Revolution were first adopted in England, and why at that time technology advanced more rapidly there than elsewhere.

What explains the eventual adoption of these new technologies in countries like France and Germany, and ultimately China and India? One answer is further technological progress, where a new technology is developed that dominates the existing one in use—meaning that it takes smaller quantities of inputs to produce 100 metres of cloth. We can use the model to illustrate this. In Figure 2.15, technological progress leads to the invention of a superior energy-intensive technology, labelled A′. The analysis in Figure 2.15 shows that once technology A′ is available, it would be chosen in countries using A, and also in those using B.





                [image: In this diagram, the horizontal axis shows the number of workers, ranging from 1 to 10, and the vertical axis shows tons of coal, ranging from 1 to 10. Coordinates are (number of workers, tons of coal). There are three points: A at (1, 6), A-prime at (1, 3) and B at (4, 2). There are two downward-sloping lines, labelled HJ and FG. Line HJ represents the isocost for £80 and connects the points J at (0, 4), B at (4, 2), and H at (8, 0). Line FG represents the isocost for £40 and connects the points G at (0, 8), A at (1, 6), and F at (4, 0). The set of technologies that require 1 or more workers and 3 or more tons of coal, which includes point A, are dominated by point A-prime.]



Figure 2.15 
The cost of using different technologies to produce 100 metres of cloth.









                [image: Energy- or labour-intensive?: In this diagram, the horizontal axis shows the number of workers, ranging from 1 to 10, and the vertical axis shows tons of coal, ranging from 1 to 10. Coordinates are (number of workers, tons of coal). There are two points: A at (1, 6), and B at (4, 2). There are two downward-sloping lines, labelled HJ and FG. Line HJ represents the isocost for £80 and connects the points J at (0, 4), B at (4, 2), and H at (8, 0). Line FG represents the isocost for £40 and connects the points G at (0, 8), A at (1, 6), and F at (4, 0).]



Energy- or labour-intensive?



Where the relative price of labour is high, the energy-intensive technology A is chosen. Where the relative price of labour is low, the labour-intensive technology B is chosen.









                [image: A technological improvement: An improvement in technology : In this diagram, the horizontal axis shows the number of workers, ranging from 1 to 10, and the vertical axis shows tons of coal, ranging from 1 to 10. Coordinates are (number of workers, tons of coal). There are three points: A at (1, 6), A-prime at (1, 3) and B at (4, 2). There are two downward-sloping lines, labelled HJ and FG. Line HJ represents the isocost for £80 and connects the points J at (0, 4), B at (4, 2), and H at (8, 0). Line FG represents the isocost for £40 and connects the points G at (0, 8), A at (1, 6), and F at (4, 0).]



A technological improvement



Improvements in cloth-making technology occur, resulting in a new technology, labelled A′. This technology uses only half as much energy per worker to produce 100 metres of cloth. The new technology dominates technology A.









                [image: A′ is least-cost: In this diagram, the horizontal axis shows the number of workers, ranging from 1 to 10, and the vertical axis shows tons of coal, ranging from 1 to 10. Coordinates are (number of workers, tons of coal). There are three points: A at (1, 6), A-prime at (1, 3) and B at (4, 2). There are two downward-sloping lines, labelled HJ and FG. Line HJ represents the isocost for £80 and connects the points J at (0, 4), B at (4, 2), and H at (8, 0). Line FG represents the isocost for £40 and connects the points G at (0, 8), A at (1, 6), and F at (4, 0). The set of technologies that require 1 or more workers and 3 or more tons of coal, which includes point A, are dominated by point A-prime.]



A′ is least-cost



Technology A′ is cheaper than both A and B, both in countries where wages are relatively high (isocost line FG) and in low-wage, expensive-energy economies (isocost line HJ). The new labour- and energy-saving technology, A′, is inside FG and HJ, so it will be adopted in both economies.








A second factor that promoted the diffusion of the new technologies across the world was wage growth and falling energy costs (due, for example, to cheaper transportation, allowing countries to import energy cheaply from abroad). Both rising wages and falling energy costs in poorer countries steepened the isocost lines, providing an incentive to switch to a labour-saving technology.1


​Either way, the new technologies spread, and the divergence in technologies and living standards was eventually replaced by convergence—at least among those countries where the capitalist revolution had taken off.2

Nevertheless, in some countries we still observe the use of technologies that were replaced in Britain during the Industrial Revolution. The model predicts that the relative price of labour must be very low in such situations, making the isocost line very flat. Technology B could be preferred in Figure 2.15 even when technology A′ is available if the isocost line is flatter than HJ, so that it goes through B but below A′.


  
    Question 2.9 Choose the correct answer(s)

    Figure 2.14 depicts isocost lines for the 1600s and the 1700s in Britain. Based on this information, read the following statements and choose the correct option(s).

    
      	The flatter isocost line HJ for seventeenth century Britain indicates higher wages relative to the price of coal.

      	The increase in wages relative to the cost of energy in the 1700s is represented by the outward shift of the isocost line from HJ to the parallel isocost line going through A.

      	At the same time as the fall in energy costs, if the wage level had also fallen, then eighteenth century Britain would definitely have stayed with technology B.

      	The comparison between isocost line FG and the parallel isocost line going through B suggests that an innovation rent was earned in eighteenth century Britain, when firms moved from technology B to A.

    

    
      	The slope of the isocost line is the negative of the price ratio, −(wage/price of coal). A flatter isocost line indicates lower wages relative to the price of coal.

      	An increase in the level of wages relative to the cost of energy would lead to a steeper isocost line.

      	The relative price matters, not the absolute level. So if wages fall, but by relatively less than the energy costs so that the price ratio still increases, then technology A may still be the better choice.

      	The comparison between these two lines shows that the cost of production is lower at A than at B. Therefore, firms adopting technology A enjoy some profit in excess of that which they earned with the alternative: an innovation rent.

    

  




  Exercise 2.8 Why did the Industrial Revolution not happen in Asia?

  Read David Landes’ answer to this question, and this summary of research on the great divergence to discuss why the Industrial Revolution happened in Europe rather than in Asia, and in Britain rather than in Continental Europe.

  
    	Which arguments do you find most persuasive, and why?

    	Which arguments do you find least persuasive, and why?
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Unit 2 Technology and incentives

2.8 Economic models: How to see more by looking at less

Economic outcomes—for example, which goods and services are produced and how, or the distribution of incomes—depend on millions of interactions between economic actors. It would be impossible to understand the economy by describing every detail of how they act and interact. We need to be able to stand back and look at the big picture. To do this, we use models.

To create an effective model, we need to distinguish between the essential features of the economy that are relevant to the question we want to answer and should be included, and unimportant details that can be ignored.


​​Models come in many forms—we have encountered some of them already in Section 1.7, Section 2.2 and Section 2.6. The model of opportunity cost in Section 2.2 is expressed in words and numbers. The Malthusian model in Section 1.7 and the model in Section 2.6 of why firms adopted new technologies in the Industrial Revolution use mathematical representations (graphs), although we could have used equations instead. These models are not realistic—for example, firms face other costs beyond wages and energy prices. But they isolate an important factor (that is, the relative price of labour to coal), and they show how differences in this relative price could explain what happened. The fact that these models omit many details—and in this sense are unrealistic—is a feature, not a bug.


​Some economists have used physical models to illustrate and explore how the economy works. For his 1891 PhD thesis at Yale University, Irving Fisher designed a hydraulic apparatus (Figure 2.16) to represent flows in the economy. It consisted of interlinked levers and floating cisterns of water to show how the prices of goods depend on the quantity of each good supplied, the incomes of consumers, and how much they value each good. The whole apparatus stops moving when the water levels in the cisterns are the same as the level in the surrounding tank. When it comes to rest, the position of a partition in each cistern corresponds to the price of each good. For the next 25 years, Fisher would use this contraption to teach students how markets work.




                [image: Irving Fisher’s sketch of his hydraulic model of economic equilibrium (1891).]



Figure 2.16 
Irving Fisher’s sketch of his hydraulic model of economic equilibrium (1891).






William C. Brainard and Herbert E. Scarf. 2005. ‘How to Compute Equilibrium Prices in 1891’. American Journal of Economics and Sociology 64 (1): pp. 57–83.






How models are used in economics


​Fisher’s study of the economy illustrates how all models are used:


  	First he had a well-defined question: How do the prices of goods depend on the amount of each good supplied, the incomes of consumers, and how much they value each good?

  	Second, he built a model to capture the elements of the economy that he thought mattered for the determination of prices, and the interactions between them.

  	Then he used the model to demonstrate the thesis: he showed how the interactions between these elements could result in a set of prices that did not change.

  	Finally, he conducted experiments with the model to discover the effects of changes in economic conditions: for example, if the supply of one good increased, what would happen to its price? And to the prices of all the other goods?




​Irving Fisher’s dissertation represented the economy as a big tank of water, but he wasn’t an eccentric inventor. On the contrary, his machine was described by Paul Samuelson, himself one of the greatest economists of the twentieth century, as the ‘greatest doctoral dissertation in economics ever written’. Fisher became one of the most highly regarded economists of the twentieth century, and his contributions formed the basis of modern theories of borrowing and lending described in Unit 9.


​Equilibrium


	equilibrium
	An equilibrium is a situation or model outcome that is self-perpetuating: if the outcome is reached it does not change, unless an external force disturbs it. By an ‘external force’, we mean something that is determined outside the model.




​Fisher’s machine illustrates an important concept in economics. An equilibrium is a situation that is self-perpetuating, meaning that there is no tendency for the situation to change unless an external force for change is introduced. Fisher’s hydraulic apparatus was in equilibrium when water levels were equalized and the apparatus stopped moving, representing a situation in the economy in which the forces determining prices were in balance, so that prices would remain constant.




                [image: Malthus’ argument: why technological improvement in farming doesn’t raise living standards.]



Figure 1.9 (reproduction) 
Malthus’ argument: why technological improvement in farming doesn’t raise living standards.







  For a fuller description of the Malthusian model, read Section 1.7.




​​The concept of equilibrium is important in the Malthusian model, summarized in Figure 1.9. This model is based on a simple description of the relationships between income and population. Specifically, if incomes (living standards) are above subsistence level, population tends to rise. And when population rises, average output (and income) per person falls. In the equilibrium of this model, incomes are at subsistence level. If something outside the model changes to upset the equilibrium—an improvement in technology, for example—the variables within the model (incomes and population) will adjust until eventually the equilibrium is reached with income at subsistence level again.

Endogenous variables and exogenous changes


	endogenous
	Endogenous means ‘generated by the model’. In an economic model, a variable is endogenous if its value is determined by the workings of the model (rather than being set by the modeller). See also: exogenous.
	exogenous
	Exogenous means ‘generated outside the model’. In an economic model, a variable is exogenous if its value is set by the modeller, rather than being determined by the workings of the model itself. See also: endogenous.




​​The Malthusian model focuses on the interactions between two variables: living standards and population. These are endogenous variables: that is to say, their values are determined by relationships built into the model. Other elements of the model are exogenous, meaning that they are determined outside the model: their values are fixed by the modeller. An example is the state of technology. When you apply the model, you can set the level of technology and the model will determine (for example) the size of the population in equilibrium. Then you can conduct experiments, as in step 4 above, to examine the effect of an exogenous change in technology. You set it at a new level, and the model will tell you what happens, as described in Figure 1.9.


​​Similarly, in Fisher’s hydraulic model, the endogenous variables are the prices of the goods. Fisher examined the effects of changes in the exogenous variables, such as the supply of one of the goods, on the prices prevailing in equilibrium.


​Ceteris paribus

Designing a model involves choosing which elements of the economy matter for addressing the question you want to answer, and specifying the relationships between them (step 2 above). The model provides a simplified representation of reality that focuses attention on these elements, and sets aside others.

In the Malthusian model, we assume that what matters for determining the size of the labour force is the size of the population. If the population increases, the number of people working the land rises in proportion, and that determines how much output they produce.


	ceteris paribus
	Economists often simplify analysis by setting aside things that are thought to be of less importance to the question of interest. The literal meaning of the expression is ‘other things equal’. In an economic model, it means an analysis ‘holds other things constant’.



There are other things that might affect the labour force: for example, social conventions or laws affecting the age at which children can work. When we use the model, we set this factor aside—not because we think it has no effect, but because we want to understand the links between population and living standards, and changing other things at the same time may stop us from seeing them clearly. So we specify that the size of the labour force is proportional to the population: we are assuming that other things affecting it remain constant. We say that the labour force is proportional to the population ceteris paribus: a Latin expression often translated as ‘holding other things constant’, or more literally, ‘other things equal’.

Setting aside other factors, or holding them constant, does not mean ignoring them altogether. When you interpret the results of a model, it can be important to remember which factors have been held constant: they might be part of the explanation for the evidence we observe.


​Mathematics

Economic models often use mathematical relationships in the form of equations and graphs.

Mathematics is part of the language of economics. Combined with clear descriptions, using standard definitions of terms, it can help us to communicate statements precisely to others.


​We will use mathematics as well as words and pictures to describe models, usually in the form of graphs. Some of the Extension sections contain some of the equations behind the graphs.

What makes a good model?

This book contains many examples of models. An effective model helps us to understand and explain some aspect of the economy, and is consistent with the evidence we observe.


  Model-building

  When we build a model, the process follows these steps:

  
    	We begin with a well-defined question.

    	We construct a simplified description of the conditions under which people take actions.

    	We describe in simple terms what determines the actions that people take.

    	We determine how each of their actions affects each other.

    	We determine the outcome of these actions. This is often an equilibrium (something is constant).

    	Finally, we try to get more insight by studying what happens to certain variables when conditions change.

  



When you encounter a model, think critically about the assumptions underlying it, and what it does and doesn’t explain. This will help you to understand how to apply it. To assess whether it is a ‘good’ model, you should keep in mind the question that it is designed to answer. Since a model never gives a complete picture of the economy, it can do a good job of answering one question, but be inadequate for addressing others. We use the Malthusian model in Section 1.7 to give insight into the question: ‘Why didn’t living standards rise for hundreds of years, despite improvements in technology?’ But it doesn’t help explain why agricultural technology improved in the seventeenth century.

To develop your skills as an economist further, you can try to develop models for yourself: simplified descriptions using words, diagrams, and (if you like) equations, that help you to understand the essential elements of a problem.

A model starts with some assumptions or hypotheses about how people behave, and often gives us predictions about what will happen in the economy in different situations. Gathering data and comparing it with what a model predicts helps us to decide whether the assumptions we made when we built the model (what to include, and what to leave out) were justified.

To have confidence in a model, we need to know whether it is consistent with evidence. We apply this test to the Malthusian model in Section 1.7, and to the model of technology choice in Section 2.7. As well as interpreting the past, models are used by governments, central banks, corporations, trade unions, and others who make policies or forecasts. Bad models can result in disastrous policies, and we will discuss this idea in other parts of this book.


  Exercise 2.9 Designing a model

  For a country (or city) of your choice, find a map of the railway or public transport network.

  Much like economic models, maps are simplified representations of reality. They include relevant information, while abstracting from irrelevant details.

  
    	How do you think the designer selected which features of reality to include in the map you have selected?

    	In which way is a map not like an economic model?

  




  Exercise 2.10 Using ceteris paribus

  Suppose you build a model of the market for umbrellas, in which the predicted number of umbrellas sold by a shop depends on their colour and price, ceteris paribus.

  
    	The colour and the price are the variables that are used to predict sales. Which other variables are being held constant?

    	Which of the following questions do you think this model might be able to answer? In each case, suggest improvements to the model that might help you to answer the question.
      
        	Why are annual umbrella sales higher in the capital city than in other towns?

        	Why are annual umbrella sales higher in some shops in the capital city than others?

        	Why have weekly umbrella sales in the capital city risen over the last six months?

      

    

  




  Exercise 2.11 Ceteris paribus assumptions: Study time and grades

  A group of educational psychologists looked at the study behaviour of 84 students at Florida State University to identify the factors that affected their performance. The two tables below show how grade point average (GPA) varies with study time, where students are either split into two groups according to their study time (top table) or four groups according to their study time and study environment (bottom table).1

  
    
      
        	 
        	High study time (42 students)
        	Low study time (42 students)
      

    
    
      
        	Average GPA
        	3.43
        	3.36
      

    
  

  
    
      
        	 
        	High study time (42 students)
        	Low study time (42 students)
      

    
    
      
        	Good environment
        	3.63 (11 students)
        	3.43 (31 students)
      

      
        	Poor environment
        	3.36 (31 students)
        	3.17 (11 students)
      

    
  

  
    	By comparing the information in the two tables above, explain why it is important to think about which variables are ‘held constant’ (or assumed identical between students) when examining the relationship between study hours and exam performance.

    	In addition to the study environment, which factors do you think should ideally be considered or included when analysing the relationship between study hours and GPA?

    	What information about the students would you want to collect beyond GPA, hours of study, and study environment?
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Unit 2 Technology and incentives

2.9 Markets, cheap calories, and cotton: The colonies, slavery, and the Industrial Revolution in Britain


​​​​​It was the Industrial Revolution in Britain that reallocated global manufacturing production from Asia to Europe, as reflected in Figure 1.18. It transformed life not only in Britain but also in much of the rest of the world. It was not something that just ‘happened in Britain’; it resulted from interactions between Europe and the rest of the world.

Textiles were at the heart of these interactions: the taste for cotton textiles in Europe—and especially Britain—came from Indian imports; much of the new technology came from Continental immigrants; the main raw material—cotton—came from the Americas, where it was largely produced by enslaved Africans; and the incentive to mass-produce textiles would have been greatly diminished had it not been for Britain’s overseas markets.



​​​​​​To maintain the momentum of continuous growth as the Industrial Revolution took off, Britain required access both to the inputs for the expansion of the textile industry and to growing markets where the final products could be sold. The coal that would fire the textile and other mills once the steam engine was developed was readily available in Britain. But for both the raw cotton inputs to the textile industry and the markets for its outputs, Britain’s dominant position in global geopolitics was critical.


​​​​Growing markets for textiles and other manufactured goods in Britain, colonial North America and India, as well as West Africa and the rest of the world, provided opportunities to specialize in the production of textiles and other products, in which the British had a comparative advantage. The key inputs for the burgeoning textile industry were cotton and, less obviously, calories. The booming manufacturing centres of northern England pulled large quantities of labour off farms. Feeding them required imported calories, particularly in the form of sugar—mostly produced by enslaved workers in the British West Indies. The raw cotton that was milled into textiles in Britain also came from slave plantations in North America, for the most part in the British colonies and later the southern United States.

There is no question that Britain’s colonies and enslaved labour provided both the markets and the materials for the expansion of output known as the Industrial Revolution. A much-debated question goes beyond asking whether colonies and slavery were involved (they were) to ask: Were the colonies and enslaved labour necessary?, in the sense that had they not been available, the Industrial Revolution would most likely not have occurred when and where it did.

To answer a question like this, we ask another one: ‘Where would the calories and raw materials for the textile industry have come from if not from slave plantations in the North American colonies?’ As we explain in Section 1.10 and Section 1.11, this is called a counterfactual.


  These calculations are from Kenneth Pomeranz. 2000. The Great Divergence: China, Europe, and the Making of the Modern World Economy. Princeton: Princeton University Press. Chapter 6.



It has been estimated that producing, on British farms, the quantity of calories provided by slave-produced sugar would have required between 11 and 15% of all of the arable land in Britain. The effect would have been to raise the price of food substantially, which would have required an equivalent increase in wages to allow British workers to be sufficiently well nourished to do their jobs.

We know that later, when cotton exports to Britain were halted during the US Civil War (as Unit 8 discusses), finding substitutes for US cotton—in Egypt, India, and elsewhere—proved to be very difficult. Had American plantations not provided cotton as a raw material, it is likely that the textile industry would have produced woollen rather than cotton textiles. The amount of wool equivalent to the cotton imported from North America would have required more than all of Britain’s crop and pasture land combined.

So if the relevant counterfactual is that in the absence of slavery and the British Empire, these key raw materials that powered the Industrial Revolution would have been provided from Britain, the answer to the question ‘Were colonies and slavery necessary for the British Industrial Revolution?’ appears to be: ‘Yes’. Even if other sources of inputs could have been found, it is likely that they would have been substantially more expensive, especially given the quantities required to sustain the levels of increasing output achieved by the Industrial Revolution.

The effect of these higher costs of raw material inputs and labour (due to the higher cost of food) would have been to reduce the rate of profit in the new manufacturing firms. Reduced profits would have meant that firms invested less in new machinery and buildings. As a result, output per hour of labour would have grown more slowly.

Concerning markets, most of the demand for British-made textiles and other manufactured goods came from British buyers, but sales to the rest of the world were nonetheless important. If the relevant counterfactual is that British colonies did not exist and the western hemisphere were populated by its indigenous inhabitants, the global demand for British textiles—in North America and India especially—would have been substantially reduced. As a result, the price at which the ever-increasing output of the Industrial Revolution could have been sold would have been lower, further reducing the profits of the new firms and their ability to invest and grow.


  
  ​​​​Slavery may have been less necessary to the Industrial Revolution in the US due to the abundance of land and, as a result, the lesser reliance on Caribbean sugar produced by enslaved people. But the abundance of land was itself the consequence of the near elimination of the indigenous population through a combination of European-borne disease and military force.




  In Unit 1, we asked whether British colonial rule contributed to the subsequent poverty of India, which had before the Industrial Revolution been one of the most advanced manufacturing centres in the world, with incomes not very different from Great Britain. In this video, the economist Nathan Nunn investigates the Atlantic slave trade, which played a critical role in providing raw materials for the Industrial Revolution in Great Britain, and its contribution to the persistence of poverty in Africa in the centuries that followed.



We cannot say whether without slavery and British colonies, the Industrial Revolution would not have happened and Britain would have remained in the Malthusian trap. Whether or not this is true, the fact that it could be true underscores the key point. The institutions that contributed to the Industrial Revolution in Britain include those frequently stressed (such as private property, markets and firms competing for profits, that jointly make up capitalism) but also other institutions: colonial domination and the enslavement of people.


  Exercise 2.12 The role of slavery in economic development

  Karl Marx said: ‘Without slavery you have no cotton; without cotton you have no modern industry.’ (1846)

  Choose one part of this quote from Karl Marx and provide evidence to support and/or refute it from a lecture given in 2019 by the economic historian, Gavin Wright. (You can also read a short summary of the lecture online.)



	



    

        

    
    

	
Unit 2 Technology and incentives

2.10 Growth: Escaping the Malthusian trap


​​​Conditions in eighteenth century Britain led firms to adopt new labour-saving and energy-intensive technologies and provided incentives for further innovation, and that the shift to production in firms and the expansion of markets brought opportunities for specialization and the division of labour. Together, these changes brought about rapid increases in the average product of labour.

The population grew (Figure 2.1) but productivity grew faster.


​​Figure 2.17 shows the contrast between the paths of real wages and population before and after 1800. Before then, as Figure 1.12 explains, Britain was stuck in a Malthusian trap. Around 1800, the economy moved to what appears to be an entirely new regime, with both population and real wages simultaneously increasing. This is labelled the ‘Escape’.




                [image: In this scatterplot, the horizontal axis shows population (in millions), and ranges between 0 and 20. The vertical axis shows the wage index normalized to be 100 in 1860, and ranges between 40 and 100. Data is given in the following format: (year, population in millions, wage index). (1285, 4.9, 61) (1295, 5.3, 53) (1305, 5.3, 62) (1315, 5.6, 60) (1325, 5, 65) (1335, 4.7, 72) (1345, 4.4, 62) (1355, 3.5, 61) (1365, 3.2, 71) (1375, 3.2, 78) (1385, 2.8, 84) (1395, 2.8, 84) (1405, 2.6, 85) (1415, 2.5, 90) (1425, 2.5, 94) (1435, 2.5, 84) (1445, 2.3, 93) (1455, 2.3, 93) (1465, 2.3, 93) (1475, 2.4, 93) (1485, 2.4, 88) (1495, 2.3, 96) (1505, 2.6, 91) (1515, 2.8, 87) (1525, 2.9, 81) (1535, 3, 78) (1545, 3, 71) (1555, 3.2, 67) (1565, 3.2, 70) (1575, 3.5, 71) (1585, 3.6, 72) (1595, 4.2, 58) (1605, 4.4, 62) (1615, 4.7, 57) (1625, 5, 67) (1635, 5.2, 72) (1645, 5.4, 70) (1655, 5.6, 72) (1665, 5.6, 87) (1675, 5.5, 71) (1685, 5.4, 75) (1695, 5.4, 67) (1705, 5.5, 76) (1715, 5.7, 74) (1725, 5.8, 74) (1735, 5.7, 83) (1745, 6.1, 91) (1755, 6.3, 86) (1765, 6.7, 82) (1775, 7, 74) (1785, 7.6, 81) (1795, 8.3, 73) (1805, 9.1, 72) (1815, 10.3, 76) (1825, 12, 87) (1835, 13.8, 92) (1845, 15.6, 88) (1855, 17.6, 95) (1865, 19.7, 100).  The economy was stuck in a Malthusian trap twice, the first time lasting from the 13th to the 16th century and the second time lasting throughout the 18th century. In the 19th century, the economy escaped from the Malthusian trap and experienced a sustained growth in the population and real wages.]



Figure 2.17 
Escaping the Malthusian trap.
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Robert C. Allen. 2001. ‘The Great Divergence in European Wages and Prices from the Middle Ages to the First World War’. Explorations in Economic History 38 (4): pp. 411–447.







​​Figure 2.18 zooms in on the ‘Escape’ portion of the wage data. Although rapid technological progress and rising labour productivity (that is, output per worker, or the average product of labour) began in the eighteenth century, the sustained increase in wages came later. The steps in the figure explain how this happened.





                [image: From technological progress to rising living standards. Note: Labour productivity and real wages are five-year centred moving averages. Arrows connect causes (the end of the arrow shaft) to results (the head of the arrow).]
                [image: From technological progress to rising living standards. Note: Labour productivity and real wages are five-year centred moving averages. Arrows connect causes (the end of the arrow shaft) to results (the head of the arrow).]



Figure 2.18 
From technological progress to rising living standards. Note: Labour productivity and real wages are five-year centred moving averages. Arrows connect causes (the end of the arrow shaft) to results (the head of the arrow).






Robert C. Allen. 2001. ‘The Great Divergence in European Wages and Prices from the Middle Ages to the First World War’. Explorations in Economic History 38 (4): pp. 411–447.









                [image: The continuous technological revolution: There are two diagrams. Diagram 1 is a line chart where the horizontal axis shows years, ranging from 1760 to 1930, and the vertical axis shows the real wage index and labour productivity index, both ranging from 0 to 400 and normalised to equal 100 in the year 1760. There are two lines, showing real wages and labour productivity. Both the real wage and labour productivity remain fairly constant around 100 from 1760 to 1810, and steadily rise afterwards to reach values of 350 and 180 in 1910, respectively. Two points on the real wage line are labelled: the invention of Hargreaves’ spinning jenny in 1764, and the invention of Watt’s steam engine in 1781. Diagram 2 is a flowchart showing the effects of technological improvement. The Industrial Revolution led to more and better capital goods per worker, so average output per worker rose, but some workers are displaced.]
                [image: The continuous technological revolution:]



The continuous technological revolution



The story begins with technological advances, such as the spinning jenny and the steam engine, that increased output per worker. Innovation continued as the technological revolution was established, displacing thousands of spinsters, weavers, and farmers.









                [image: Urban unemployment: There are two diagrams. Diagram 1 is a line chart where the horizontal axis shows years, ranging from 1760 to 1930, and the vertical axis shows the real wage index and labour productivity index, both ranging from 0 to 400 and normalised to equal 100 in the year 1760. There are two lines, showing real wages and labour productivity. Both the real wage and labour productivity remain fairly constant around 100 from 1760 to 1810, and steadily rise afterwards to reach values of 350 and 180 in 1910, respectively. Two points on the real wage line are labelled: the invention of Hargreaves’ spinning jenny in 1764, and the invention of Watt’s steam engine in 1781. Diagram 2 is a flowchart showing the effects of technological improvement. Average output per worker rises, but some workers are displaced. The power of workers falls and wages remain low.]
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Urban unemployment



This loss of jobs meant that those remaining in work would have a lot to lose were they too to lose their job as finding a new one would be more difficult. This weakened workers’ ability to demand higher wages and kept wages low, shown in the flat line between 1750 and 1830. The size of the pie was increasing, but the workers’ slice was declining.









                [image: New opportunities: There are two diagrams. Diagram 1 is a line chart where the horizontal axis shows years, ranging from 1760 to 1930, and the vertical axis shows the real wage index and labour productivity index, both ranging from 0 to 400 and normalised to equal 100 in the year 1760. There are two lines, showing real wages and labour productivity. Both the real wage and labour productivity remain fairly constant around 100 from 1760 to 1810, and steadily rise afterwards to reach values of 350 and 180 in 1910, respectively. Two points on the real wage line are labelled: the invention of Hargreaves’ spinning jenny in 1764, and the invention of Watt’s steam engine in 1781. Diagram 2 is a flowchart showing the effects of technological improvement. Average output per worker rises, but some workers are displaced. The power of workers falls and wages remain low. Low wages and higher average output per worker leads to higher profits, which in turn leads to expansion of factory production, so demand for labour rises.]
                [image: New opportunities:]



New opportunities



In the 1830s, higher productivity, without wage rises, led to a surge in profits. Profits, competition, and technology drove businesses to expand. The demand for labour went up. People left farming for jobs in the new factories.









                [image: Workers’ power: There are two diagrams. Diagram 1 is a line chart where the horizontal axis shows years, ranging from 1760 to 1930, and the vertical axis shows the real wage index and labour productivity index, both ranging from 0 to 400 and normalised to equal 100 in the year 1760. There are two lines, showing real wages and labour productivity. Both the real wage and labour productivity remain fairly constant around 100 from 1760 to 1810, and steadily rise afterwards to reach values of 350 and 180 in 1910, respectively. Two points on the real wage line are labelled: the invention of Hargreaves’ spinning jenny in 1764, and the invention of Watt’s steam engine in 1781. Diagram 2 is a flowchart showing the effects of technological improvement. The power of workers rose through three channels. First, demand for labour rises, so the power of workers rises. Second, as a result of labour market regulation (restrictions on employing women and children; working hours), labour supply falls, which also raises the power of workers. Third, the extension of the right to vote raises the power of workers.]
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Workers’ power



The supply of labour fell when business owners were stopped from employing children. The combination of higher labour demand and lower supply made it easier for workers to gain higher wages.









                [image: The escape from Malthusianism: There are two diagrams. Diagram 1 is a line chart where the horizontal axis shows years, ranging from 1760 to 1930, and the vertical axis shows the real wage index and labour productivity index, both ranging from 0 to 400 and normalised to equal 100 in the year 1760. There are two lines, showing real wages and labour productivity. Both the real wage and labour productivity remain fairly constant around 100 from 1760 to 1810, and steadily rise afterwards to reach values of 350 and 180 in 1910, respectively. Two points on the real wage line are labelled: the invention of Hargreaves’ spinning jenny in 1764, and the invention of Watt’s steam engine in 1781. Diagram 2 is a flowchart showing the effects of technological improvement. When the power of workers rises, wages rise.]
                [image: The escape from Malthusianism:]



The escape from Malthusianism



The wages of working people increased as they gained the right to vote and formed trade unions. These workers were able to claim a constant or rising share of the increases in productivity generated by the continuous technological revolution.









                [image: A summary of how technological progress led to higher wages.: There are two diagrams. Diagram 1 is a line chart where the horizontal axis shows years, ranging from 1760 to 1930, and the vertical axis shows the real wage index and labour productivity index, both ranging from 0 to 400 and normalised to equal 100 in the year 1760. There are two lines, showing real wages and labour productivity. Both the real wage and labour productivity remain fairly constant around 100 from 1760 to 1810, and steadily rise afterwards to reach values of 350 and 180 in 1910, respectively. Two points on the real wage line are labelled: the invention of Hargreaves’ spinning jenny in 1764, and the invention of Watt’s steam engine in 1781. Diagram 2 is a flowchart showing the effects of technological improvement. The Industrial Revolution led to more and better capital goods per worker, so average output per worker rose, but some workers are displaced. The power of workers falls and wages remain low. Low wages and higher average output per worker leads to higher profits, which in turn leads to expansion of factory production, so demand for labour rises. The power of workers rose through three channels. First, demand for labour rises, so the power of workers rises. Second, as a result of labour market regulation (restrictions on employing women and children; working hours), labour supply falls, which also raises the power of workers. Third, the extension of the right to vote raises the power of workers. When the power of workers rises, wages rise.]
                [image: A summary of how technological progress led to higher wages.:]



A summary of how technological progress led to higher wages.



The Industrial Revolution, combined with changes in institutions (labour market regulation and extension of the right to vote), eventually led to rising real wages.








The story of the continuous technological revolution demonstrates that there are two influences on wages.


  	How much is produced: We can think of this as the size of the pie to be divided between workers and the owners of other inputs (land or machines).

  	The share going to workers: This depends on how wages are determined (individually, or through bargaining by trade unions with employers, for example) and if workers have well-paying employment opportunities other than their current job. If many workers are competing for the same job and their next best alternative is a low-paid job, then wages are likely to be low.



After 1830, the pie continued growing, and the workers’ wages grew along with it.


​​Britain had escaped from the Malthusian trap. This process would soon be repeated in other countries, as Figure 1.1 shows.

                        
                    In our ‘Economist in action’ video, Suresh Naidu, an economic historian, explains how population growth, technological development and political events interacted to produce the real wage hockey stick.    



  
    Question 2.10 Choose the correct answer(s)

    Figure 2.17 plots real wages against population in England from the 1280s to the 1860s.

    According to Malthus, with diminishing average product of labour in production and population growth in response to increases in real wages, an increase in productivity will result in a larger population but not higher real wages in the long run. Based on the information above, read the following statements and choose the correct option(s).

    
      	The data from the 1800s and the 1860s is consistent with Malthus’s description of the economy’s growth, because the population grows as real wages rise.

      	There is clear evidence of a persistent and continuous Malthusian trap between the 1280s and the 1800s.

      	The Malthusian traps seem to occur in a cycle of 60 years.

      	The Malthusian model does not take into account the possibility of a persistent positive technology shock that may offset the diminishing average product of labour.

    

    
      	It is true that Malthus assumes population growth in response to real wage increases. However, as population increases, the average per capita output falls, resulting in a fall in real wages back to subsistence level. This feature is not evident in the graph post-1800s.

      	There are actually two periods—between the 1280s and the 1590s, and between the 1740s and the 1800s—when a Malthusian trap is evident. There is, however, the period in between, when the negative relationship between the real wage and population seems to break down (no population growth despite the wage increase).

      	Though the second cycle of the Malthusian trap lasted about 60 years (between the 1740s and the 1800s), the first cycle seems to have lasted around 300 years.

      	If technological developments increase the average productivity of labour faster than population growth decreases it, then population growth and real wages can coexist. This is what is shown by the escape trajectory of the English economy after the eighteenth century.

    

  




  Exercise 2.13 The basic institutions of capitalism

  The escape from the Malthusian trap, in which technological progress outstripped the effects of population growth, took place following the emergence of capitalism. Consider the three basic institutions of capitalism in turn:

  
    	Why is private property important for technological progress to occur?

    	Explain how markets can provide both carrots and sticks to encourage innovation.

    	How can production in firms, rather than families, contribute to the growth of living standards?

  



	



    

        

    
    

	
Unit 2 Technology and incentives

2.11 Capitalism + carbon = hockey stick growth + climate change


​​The Industrial Revolution marked the transition from an economy in which photosynthesis is the source of most energy, so that land is a constraint on growth, to an energy-rich economy based on fossil fuels. The switch to coal was a necessary condition for the Industrial Revolution. By 1800, replacing the use of the energy stored in coal in England by energy from living trees would have required the use of one-third of the surface area of the country. By 1913, British coal production was equivalent to four times its land area.

The benefits for the people of countries escaping the Malthusian trap are clear from the historically unprecedented increases in per capita income illustrated by the hockey sticks (Figure 1.1). But equally unprecedented has been the rise in surface temperature of the earth (Figure 1.2b). This threatening side-effect results from the particular combination of technologies and institutions that propelled the continuous technological revolution, which we summarize as ‘carbon plus capitalism’.


  In an EconTalk podcast, Martin Weitzman argues there is a substantial risk of a catastrophe from climate change.




​​Carbon plus capitalism has brought unprecedented increases in material wellbeing to billions, but most of the people of the world remain poor by the standards of the higher income countries. Climate change induced by burning carbon means that an ongoing reduction in global poverty cannot be accomplished by the same carbon plus capitalism that accounted for rising income in the now-rich countries.

Capitalism plus carbon: End of the road?


​​​For 100,000 years or more, humans—like other animals—lived in ways that modified the biosphere, but did not substantially and irreversibly degrade its capacity to support life on the planet. Starting in the eighteenth century, humans learned how to use the energy available from nature (burning carbon) to transform the production of goods and services. The capitalist economy made the technological revolution a continuous feature of our lives.

In many countries, workers’ power and wages were enhanced through extension of the vote, prohibition of slavery and hiring children, and organization into trade unions and political parties. (Figure 2.18 explains how this happened in Britain.) Their living standards rose.

But rising labour costs provided ongoing incentives for firms to adopt labour-saving innovations using non-human energy from fossil fuels—leading to an impoverishment of nature.

A degraded and threatened environment cannot be reversed by the same mechanism that created this affluence. In raising their wages, workers were their own advocates. Their success in improving their living standards—by gaining higher wages—made it profitable for owners of firms to adopt a pattern of technological change in which less labour was used relative to other inputs, including natural resources.

You could imagine that a similar process might raise the price of natural resources, leading to nature-saving technical change. But the biosphere does not have the vote. Soon-to-be-extinct animals cannot form unions or political organizations to protect their interests, and the profit incentives to save them are not clear.

New terms, new tools: Stocks and flows

To understand how the process of climate change could be contained, let’s consider the underlying scientific process.

Burning fossil fuels for power generation and industrial use emits CO2 into the atmosphere. Greenhouse gases such as CO2 allow incoming sunlight to pass through the atmosphere, but trap reflected heat on the earth, leading to increases in atmospheric temperatures and changes in climate. Some CO2 also gets absorbed into the oceans, increasing the acidity of the oceans and killing marine life.


	stock
	A quantity measured at a point in time, such as a firm’s stock of capital goods, or the amount of carbon dioxide in the atmosphere. Its units do not depend on time. See also: flow.
	flow
	A quantity measured per unit of time, such as weekly income, or annual carbon emissions. See also: stock.




​​​The amount of CO2 in the atmosphere is called the stock, while the amount being added per year is called the flow. To better understand what the terms stock and flow mean, consider Figure 2.19. The stock of CO2 is the amount in the bathtub.

A flow is a measure based on a time period, like the number of tons of CO2 per year. CO2 emissions are an inflow that adds to the amount of atmospheric greenhouse gases, while the natural decay of CO2 and its absorption (for example, by forests) are outflows that reduce the amount.

A key fact of climate science is that global warming results from the stock. It’s what’s in the tub that matters. The flow matters only because it will alter the stock. Figure 2.20 illustrates the movements in the stock of atmospheric CO2 and annual temperatures.


​


                [image: In this diagram, the stock of atmospheric CO2 (which is the cause of climate change) is represented as water in a bathtub. CO2 emissions (effect of burning carbon) are represented as water flowing into the tub and absorption of CO2 (for example, by forests) is represented as water flowing out of the tub. Natural decay of CO2 is represented as water evaporating from the tub.]



Figure 2.19 
A bathtub model: the stock of atmospheric CO2.







​​​The increase in the stock of atmospheric CO2 is occurring because the outflows (natural decay, and absorption by forests and other carbon sinks) are far less than the new emissions that we add annually. Moreover, deforestation in the Amazon, Indonesia, and elsewhere is reducing the CO2 outflows while also adding to CO2 emissions. Forests are often replaced by agriculture, which produces further greenhouse gas emissions—including methane from livestock, and nitrous oxide from fertilizer overuse.




                [image: In this line chart, the horizontal axis shows years, ranging from 1750 to 2019, the primary vertical axis shows temperature in degrees Celsius, measured as the deviation from the 1961 to 1990 average, ranging from negative 0.7 to 1.0, and the secondary vertical axis shows atmospheric carbon dioxide in parts per million. Between 1750 and 1900, the temperature deviation fluctuated between negative 0.6 and negative 0.2. From 1990 onwards, the temperature deviation increased to reach a peak of 1.0 in 2019. Atmospheric carbon dioxide increased steadily from 280 parts per million in 1750 to 410 parts per million in 2019.]



Figure 2.20 
Global atmospheric concentration of carbon dioxide and global temperatures (1750–2019).






Pieter Tans, NOAA/GML, and Ralph Keeling, Scripps Institution of Oceanography. 2022. Trends in Atmospheric Carbon Dioxide; D. Gilfillan, G. Marland, T. Boden, and R. Andres, R. 2021. Global, Regional, and National Fossil-Fuel CO2 Emissions. Carbon Dioxide Information Analysis Center (CDIAC) Datasets. Accessed: September 2021.; Michael E. Mann, Zhihua Zhang, Malcolm K. Hughes, Raymond S. Bradley, Sonya K. Miller, Scott Rutherford, and Fenbiao Ni. 2008. ‘Proxy-based reconstructions of hemispheric and global surface temperature variations over the past two millennia’. Proceedings of the National Academy of Sciences 105 (36): pp. 13252–13257.; C. P. Morice, , J. J. Kennedy, N. A. Rayner, and P. D. Jones. 2012. Quantifying uncertainties in global and regional temperature change using an ensemble of observational estimates: The HadCRUT4 dataset. Journal of Geophysical Research 117. D08101, doi:10.1029/2011JD017187. Note: This data is the same as in Figures 1.2a and 1.2b. Temperature is average northern hemisphere temperature.






The natural decay of CO2 is extraordinarily slow. Of the carbon dioxide that humans have put in the atmosphere since the mass burning of coal that started in the Industrial Revolution, two-thirds will still be there a hundred years from now. More than a third will still be ‘in the tub’ a thousand years from now. The natural processes that stabilized greenhouse gases in pre-industrial times have been entirely overwhelmed by human economic activity. And the imbalance is accelerating.

A future without fossil fuels


​The GDP hockey sticks in Unit 1 tell a powerful story of the entry of country after country onto the path of continuously rising average living standards—and of the many countries that have not yet experienced the transition to broad-based growth. The production of energy is currently responsible for 87% of global greenhouse gas emissions. For the 85% of the global population who live below the level considered poor in a high-income country, is a fossil fuel-based transition to that standard of living in their future?

The evidence from climate science says that the growth in world production that would be required to raise incomes this much (estimated to be more than four times the size of today’s total output) will have to be based on renewable energy combined with reduced energy input per unit of consumption.


  Visit Our World in Data to read more about the world’s two energy problems.



How quickly this happens and at what cost depends critically on the policies that governments pursue; and these differ across countries. Figure 2.21 shows the link between rising living standards and CO2 emissions: countries where GDP per capita is higher tend to have higher CO2 emissions as well. This is to be expected because greater income per capita is the result of a higher level of production of goods and services per capita, involving greater use of fossil fuels. The upward-sloping ‘line of best fit’ shows the average emissions per capita for each level of GDP per capita. Low emissions by low-income countries signal energy poverty, not green energy or energy conservation.

But even among countries with similar per capita income, some emit much more than others. Compare the high emissions in the US, Canada, and Australia with the lower levels in France, Sweden, and Germany. Norway and Switzerland both have higher per capita incomes than the US but emit half as much CO2.

This suggests that it is possible to organize production to offset, in part, the tendency for increased emissions as income rises. In low-emitting countries like France and Sweden, a substantial share of electricity is generated by non-fossil fuel sources (92% and 99% respectively) and petrol prices are much higher than in the countries with high emissions like the US and South Africa (above the line). For the poor countries on the left of the figure, their move to higher incomes needs to be a more nearly horizontal one rather than along the ‘line of best fit’.


​​​A transition to low-carbon electricity could occur simply by governments ordering it, but it would be more likely to happen—either by government order or by private decisions—if the energy from these sources is cheaper than from fossil fuels. Until well into the twenty-first century, electricity generated from renewables was far more expensive than from fossil fuels. Even in the absence of a carbon tax which will—as intended— raise the price of fossil fuel-based energy, prices have changed dramatically more recently. In most parts of the world, power from new renewable facilities is cheaper than from new fossil fuel ones.




                [image: In this scatterplot, the horizontal axis shows GDP per capita in 2018 measured in PPP constant 2011 international dollars, ranging from 0 to 80,000, and the vertical axis shows metric tons of carbon dioxide emissions per capita in 2018, ranging from 0 to 25. Data for all countries in the world are shown, with an upward-sloping line of best fit that starts at the origin. China, South Africa, Russia, Kazakhstan, Japan, Canada, Australia, Bahrain, Oman, the UAE, and the US are above the line of best fit, while Brazil, Uruguay, Spain, France, the UK, Germany, Sweden, the Netherlands, Switzerland, Norway, and Singapore are below the line of best fit.]



Figure 2.21 
Carbon dioxide emissions are higher in richer countries.






The World Bank. 2021. ‘World Development indicators’.; EPI. 2018. ‘Environmental Protection Index 2018’. Yale Center for Environmental Law and Policy (YCELP) and the Center for International Earth Science Information Network. Note: Three small very high-income countries (Kuwait, Luxembourg, and Qatar) are not shown.







​The collapse in the price of renewable electricity generation since 1976 is illustrated vividly in Figure 2.22 by the data on the cost of photovoltaic cells for producing solar energy. This chart uses a different scale from other charts so far: it is a ratio (or equivalently, logarithmic) scale. Each step up the vertical axis corresponds to a doubling of the price, and each step along the horizontal axis multiplies the installed capacity by ten. The data points form close to a straight line: its slope tells us that a 10-fold increase in capacity roughly halves the cost.




                [image: In this scatterplot, the horizontal axis shows the cumulative installed solar PV capacity in megawatts, and ranges from 0 to 1,000,000. The horizontal axis is in ratio scale, with each increment being ten times the previous increment. The vertical axis shows solar PV module cost in 2019 US dollars, and ranges from 0.25 to 128. The vertical axis is in ratio scale, with each increment being twice the previous increment. The data is given in the following order: (year, cumulative capacity, cost). (1976, 106.1, 0.3) (1977, 80.6, 0.85 (1978, 56.2, 1.8) (1979, 47.7, 3.3) (1980, 35, 6.5) (1981, 26.5, 12.5) (1982, 22.3, 20) (1983, 19.1, 43) (1984, 17, 67) (1985, 14.9, 90) (1986, 11.1, 120) (1987, 8.5, 150) (1988, 7.5, 175) (1989, 8.2, 220) (1990, 8.8, 270) (1991, 8, 330) (1992, 7.2, 400) (1993, 7.1, 450) (1994, 6.4, 500) (1995, 5.8, 575) (1996, 6, 700) (1997, 6.4, 800) (1998, 5.7, 975) (1999, 5.1, 1250) (2000, 4.9, 1500) (2001, 4.8, 1750) (2002, 4, 2300) (2003, 4, 3000) (2004, 4.1, 4300) (2005, 4.2, 6000) (2006, 4.5, 8500) (2007, 4.1, 10300) (2008, 3.4, 20000) (2009, 2.4, 30000) (2010, 2, 40279) (2011, 1.7, 72034) (2012, 0.9, 101518) (2013, 0.7, 135754) (2014, 0.6, 171589) (2015, 0.6, 217341) (2016, 0.6, 291079) (2017, 0.5, 383596) (2018, 0.4, 480984) (2019, 0.4, 578553).]



Figure 2.22 
The price of photovoltaic cells (1976–2019).






F. Lafond, A. G. Bailey, J. D.Bakker, D.Rebois, R. Zadourian, P. McSharry, P., and J. D. Farmer. 2017. ‘How well do experience curves predict technological progress? A method for making distributional forecasts’.; International Renewable Energy Agency (IRENA) Resource. 2020. Global solar PV installed capacity and solar PV model prices.






Concentrating on the last ten years, Figure 2.23 compares the changes in the costs of generating electricity using renewables and fossil fuels. As we have discussed in this unit, it is the relative price of electricity generation over the lifetime of the power plant that affects decisions to switch to a new technology: the changes in ranking of wind, and especially solar (from the most expensive to the least) mean that by 2019, 72% of all new additions to capacity worldwide have been in renewables.

It was government policies that initiated the exponential technological improvement in solar energy illustrated in Figure 2.22. Similarly rapid innovation characterized wind energy and lithium-ion batteries. The combined effect of government interventions and competitive markets drove progress. For example, subsidies for solar energy began in the 1970s in several countries including Japan, Germany, the US, and China. The schemes created incentives for energy providers to use solar and private companies to compete for market share. Equally important was government research funding (mainly in the US) leading to scientific advances that were applied to develop new solar cell materials and panel designs more efficient at converting sunlight to electricity.




                [image: In this line chart, the horizontal axis shows two years: 2009 and 2019. The vertical axis shows the price of electricity in dollars per mega Watt per hour. The cost of generating electricity from different sources has changed over time. For each source, the first cost given was in 2009 and the second cost given was in 2019. Gas peaker: 275 dollars, 175 dollars. Nuclear: 123 dollars, 155 dollars. Solar thermal tower: 168 dollars, 141 dollars. Coal: 111 dollars, 109 dollars. Gas (combined cycle): 275 dollars, 175 dollars. Onshore wind: 135 dollars, 41 dollars. Solar photovoltaic:359 dollars, 40 dollars.]



Figure 2.23 
The price of renewable and non-renewable energy sources in 2009 and 2019.






Our World in Data. Lazard’s Levelized Cost of Energy Analysis. Version 13. 2019.







​​
  Listen to this podcast, where Hannah Ritchie from Our World in Data discusses how innovations in clean energy technology provide hope for sustainable development. (This podcast is also available on Spotify and Apple Podcasts.) You can read more about solutions to the climate crisis in her book, ‘Not the end of the world: How we can be the first generation to build a sustainable planet’.



The technological progress in renewables is a sign that a path to higher living standards without fossil fuels may be possible. But whether this is feasible on the scale required both to arrest climate change and make a serious dent in global poverty is doubtful.


​​​​What is not in doubt is the need to decouple growth from environmental destruction. The case of Sweden illustrates that this can happen. Figure 2.24 shows how GDP per capita has grown since 1995 alongside a decline in per capita energy use—whether measured by domestic energy use, or by a trade-adjusted measure that subtracts energy used to produce exports and adds energy used to produce imported goods.




                [image: In this line chart, the horizontal axis shows years from 1995 to 2020. The vertical axis shows the percentage change since 1995 of GDP per capita, domestic energy use per capita and consumption-based (trade adjusted) energy use per capita in Sweden. By 2020, GDP had changed by 52%, whereas both easures of energy use per capita had changed by negative 10%.]



Figure 2.24 
Changes in energy use and changes in GDP per capita in Sweden (1995–2019).






K. Stadler, R. Wood, T. Bulavskaya, T., et al. 2018.‘EXIOBASE 3: Developing a time series of detailed environmentally extended multi‐regional input‐output tables’. Journal of Industrial Ecology 22 (3): pp. 502–515.







  Exercise 2.14 Global poverty

  According to Our World in Data, the minimum necessary growth in world production that would reduce global poverty to the level of poverty in Denmark is 410%, meaning that the size of the global economy would have to quintuple.

  Use the Our World in Data article containing this estimate to answer the following questions.

  
    	Why did the author of the article choose Denmark?

    	The section ‘How do living standards in Denmark and a poorer country compare?’ contains a chart that compares the living standards in Ethiopia and Denmark. Choose another country and use the World Bank’s Poverty and Inequality Platform to calculate the percentage of the population in that country who live on less than $30 per day, less than $20 per day, less than $10 per day, and less than $1.90 per day (using 2017 data). (Hint: To access data for a particular country, enter the country’s name into the text box at the top of the page, and use the slider to change the poverty line.)

    	The article states that this estimate (410%) is the minimum amount that global GDP would need to increase. Explain why. (Hint: you may find the section ‘In which ways does a realistic scenario differ from the minimum scenario?’ helpful for this question.)

  




  Exercise 2.15 GDP per capita and energy use

  Choose three to five countries from this list: Australia, Austria, Belgium, Brazil, Bulgaria, Canada, China, Croatia, Cyprus, Czechia, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, India, Indonesia, Ireland, Italy, Japan, Latvia, Lithuania, Luxembourg, Malta, Mexico, Netherlands, Norway, Poland, Portugal, Romania, Russia, Slovakia, Slovenia, South Africa, South Korea, Spain, Switzerland, Türkiye, United Kingdom, United States.

  Use this Our World in Data visualization (on which Figure 2.24 is based) to view the GDP per capita and energy usage data for each of your chosen countries. Use this data to answer the following questions:

  
    	For each country, describe how GDP per capita, domestic energy use per capita, and consumption-based energy per capita change over time.

    	For which of your chosen countries does GDP per capita tend to move in the same direction as domestic or consumption-based energy use per capita? For which of your chosen countries does GDP per capita tend to move in the opposite direction?

    	Suggest some reasons for your answers to Question 2. It may help to do some internet research on the kinds of policies that your chosen countries have adopted.

  




  Exercise 2.16 Environmental quality and economic growth

  Consider the labelled countries above the line of best fit (‘group I’) in Figure 2.21 and those below it (‘group II’).

  
    	Explain in your own words what it means for a country to be in group I rather than in group II.

    	What characteristics about the countries and the way they are governed do you think might explain their membership of group I or group II, respectively?

    	Choose one country in each group. Find out about the environmental policies and political systems of your chosen countries using the World Bank Development Indicators, the Freedom in the World data, and your own research. What information from these sources helps you to explain the differences in environmental quality and economic growth between these countries?

  



	



    

        

    
    

	
Unit 2 Technology and incentives

2.12 How good is the model? Economists, historians, and the Industrial Revolution


​​Why did the Industrial Revolution begin where and when it did: in the eighteenth century, on an island off the coast of Europe?

In this unit, we have presented one explanation. In the emerging capitalist economy in Britain, relatively high wages and cheap coal were incentives to develop and implement new technologies that raised labour productivity, and Britain’s dominant position in the world economy provided both low-cost raw material inputs and markets for the increased output.1

Our model explains one part of the story. But it has left out scientific, cultural, and sociological causes that scholars think were also important.


​​​​​​
  If you’re interested to know what these scholars think of each other’s work, you can read Gregory Clark’s review of Joel Mokyr’s essay or Robert Allen’s review of Gregory Clark’s book.




  	The scientific revolution and the diffusion of technical knowledge. Joel Mokyr has stressed Europe’s scientific revolution, and the transformation of elite scientific knowledge into practical advice and tools for engineers and skilled artisans who used it to build the machines of that time.2

  	The rule of law and other political institutions. David Landes emphasizes the political and cultural characteristics of nations as a whole, such as political stability and the rule of law. He suggests European countries pulled ahead of China because the Chinese government was too powerful and stifled innovation, and because Chinese culture at the time favoured stability over change.3

  	New individual values. For Gregory Clark, personal values—such as the importance of hard work and savings as a sign of good character—were the key to success under the new institutions. These values spread and promoted increases in labour productivity, during what Clark calls ‘The industrious revolution’.4




​​Other countries followed different trajectories, so it is unlikely that a single model could explain all of the hockey sticks. For example, Germany could not compete with Britain in textiles, but the government and large banks played a major role in building steel and other heavy industries. Japan outcompeted Britain in some Asian textile markets, benefiting from the isolation it enjoyed from its sheer distance from earlier starters (which in those days meant weeks of travel). Japan selectively copied both technology and institutions, introducing the capitalist economic system while retaining traditional Japanese institutions, including rule by an emperor, which lasted until the Japanese defeat in the Second World War.

As we discussed in Unit 1, the Industrial Revolution did not lead to economic growth everywhere. Because it spread slowly across the world, it also implied a huge increase in income inequality between countries. Looking at economic growth around the world in the nineteenth and twentieth centuries, David Landes once asked: ‘Why are we so rich and they so poor?’5

By ‘we’, he meant the rich societies of Europe and North America. By ‘they’ he meant the poorer societies of Africa, Asia, and Latin America. Landes suggested, a little mischievously, that there were two answers to this question:


  One says that we are so rich and they so poor because we are so good and they so bad; that is, we are hardworking, knowledgeable, educated, well governed, efficacious, and productive, and they are the reverse. The other says that we are so rich and they so poor because we are so bad and they so good: we are greedy, ruthless, exploitative, aggressive, while they are weak, innocent, virtuous, abused, and vulnerable.



If you think that the Industrial Revolution happened in Europe because of the Protestant Reformation, or the Renaissance, or the scientific revolution, or the development of superior private property rights, or favourable government policies, then you are in the first camp. If you think that it happened because of colonialism or slavery then you are in the second. But Landes’ question is really a false dichotomy. We know that scientific and practical creativity and the rule of law were essential to the process, as was the cotton and sugar produced by enslaved peoples and the markets in the British colonies.


  
    	
      Robert C. Allen. 2011. Global Economic History: A Very Short Introduction. New York, NY: Oxford University Press. ↩

    

    	
      Joel Mokyr. 2004. The Gifts of Athena: Historical Origins of the Knowledge Economy (Fifth Edition). Princeton, NJ: Princeton University Press. ↩

    

    	
      David S. Landes. 2006. ‘Why Europe and the West? Why not China?’ Journal of Economic Perspectives 20 (2) (June): pp. 3–22. ↩

    

    	
      Gregory Clark. 2007. A Farewell to Alms: A Brief Economic History of the World. Princeton, NJ: Princeton University Press. ↩

    

    	
      David S. Landes. 1990. ‘Why are We So Rich and They So Poor?’. The American Economic Review 80 (May): pp. 1–13. ↩

    

  



	



    

        

    
    

	
Unit 2 Technology and incentives

2.13 Summary


  	Rapid improvements in technology and living standards began in Britain in the eighteenth century. Productivity grew faster than population, allowing an escape from the Malthusian trap into a period of increasing wages and continuously rising average material living standards.

  	To help explain how and why this Industrial Revolution happened, we develop a model of how firms adopt new production technologies, to reduce costs and make higher profits.

  	Economic decisions, such as the choice of technology, involve a comparison of costs and benefits that can be understood using the concepts of opportunity cost, economic cost, and economic rent, and the incentives provided by relative prices.

  	Individuals, firms, and countries can all benefit from higher productivity if they specialize in producing goods in which they have a comparative advantage, and trade with each other.

  	Gains from specialization were facilitated by the shift to production in firms, and the expansion of markets in Britain and its colonies.

  	Economic models are simplified representations of complex economic processes. Our model shows how cheap coal and high wages gave British firm owners incentives to develop and apply new technologies that used less labour and more machines (powered by fossil fuels), in pursuit of innovation rents.

  	Important factors in the expansion of manufacturing were access to coal, and raw materials including cotton and sugar (calories for the non-farm workforce) produced by enslaved workers in the British colonies of the Caribbean and North America. Therefore the first Industrial Revolution was a global phenomenon, supported by capitalism in Britain and Britain’s colonies and slavery in the rest of the world.

  	Over the past two centuries, cheap coal, oil, and other carbon-based resources along with rising wages provided ongoing incentives to increase the use of energy and economize on labour. The resulting build-up of CO2 and other greenhouse gases caused dangerous increases in global temperatures.

  	To address the dual challenges of climate change and the elimination of global poverty, changes in the incentives to use fossil fuels along with other public policies are necessary.




  Concepts and models introduced and applied in Unit 2

  
    	A model of economic decisions: opportunity cost, economic cost, reservation option, economic rents

    	Incentives; innovation rents and relative prices

    	A model of the gains from specialization and trade: comparative advantage and the division of labour

    	Production functions, factors of production, constant returns to scale, fixed-proportions technologies, and the average product of labour

    	A model of the choice between different two-factor technologies, using isocost lines to show how the choice depends on the relative prices of the factors

    	The principles of economic modelling: simplification and ceteris paribus, equilibrium, endogenous variables and exogenous changes, testing models against evidence
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    Unit 3
    Doing the best you can: Scarcity, wellbeing, and working hours
  

    
      How individuals do the best they can within the options available, and how they resolve the trade-off between earnings and free time
    




  Before you start

  To develop the models in this unit, we will use the economic concepts and modelling principles set out in Section 2.2: Economic decisions: Opportunity costs, economic rents, and incentives, and Section 2.8: Economic models: How to see more by looking at less. You should be familiar with these before beginning work on this unit.



3.1 Would you work fewer hours if your hourly wage doubled?

Imagine that you are working in New York, in a job that is paying you $15 an hour for a 40-hour working week, which gives you earnings of $600 per week. There are 168 hours in a week so, after 40 hours of work, you are left with 128 hours of free time for all your non-work activities, including leisure and sleep.

Suppose, by some happy stroke of luck, you are offered a job at a much higher wage—six times as high. Your new hourly wage is $90. Not only that, but your prospective employer lets you choose how many hours you work each week.

Will you carry on working 40 hours per week? If you do, your weekly pay will be six times as high as before: $3,600. Or will you decide that you are satisfied with the goods you can buy with weekly earnings of $600? You can now earn this by cutting your weekly hours to just 6 hours and 40 minutes (a six-day weekend!), and enjoy about 26% more free time than before. Or would you use this higher hourly wage rate to raise both your weekly earnings and your free time by some intermediate amount?


​​The idea of suddenly receiving a sixfold increase in your hourly wage and being able to choose your own hours of work might not seem very realistic. But Unit 2 demonstrates that technological progress since the Industrial Revolution has been accompanied by a dramatic rise in wages. In fact, the average real hourly earnings of American workers did increase more than sixfold during the twentieth century. And while employees ordinarily cannot just tell their employer how many hours they want to work, over long time periods the typical hours that we work do change. In part, this is a response to how much we prefer to work. As individuals, we can choose jobs with higher or lower hours, although this may restrict our options. Political parties also respond to the preferences of voters, so changes in typical working hours have occurred in many countries as a result of legislation that imposes maximum working hours.


​So, have people used economic progress as a way to consume more goods, enjoy more free time, or both? The answer is both, but in different proportions in different countries. While hourly earnings increased by more than sixfold for twentieth-century Americans, their average annual work time fell by a little more than one-third. People at the end of the century enjoyed a fourfold increase in annual earnings with which they could buy goods and services, and an increase of just under one-fifth in their free time. How does this compare with the choice you made when our hypothetical employer offered you a sixfold increase in your wage?


​​Figure 3.1 shows trends in income and working hours since 1870 in three countries.

As in Unit 1, income is measured as per capita GDP in US dollars. This is not the same as average earnings from employment, because it includes other forms of income such as profits, and interest on savings. But it gives us a useful indication of employment income for the purposes of comparison across countries and through time. In the late nineteenth and early twentieth century, average income approximately trebled, and hours of work fell substantially.

During the rest of the twentieth century, income per capita rose fourfold. Hours of work levelled off in the US, where there has been little change since 1960, but continued to fall (albeit more slowly) in the Netherlands and France, levelling off around the end of the century.


​​​​


                [image: In this line chart, the horizontal axis shows GDP per capita at PPP 1990 US dollars, and ranges between 1,000 and 57,000 dollars. The vertical axis shows annual hours worked, and ranges between 1,000 and 3,400. Data for different countries and time periods is shown: for the Netherlands, between 1870 and 2018; for France between 1900 an 2018; and for the US, between 1890 and 2018. In the first half of the 20th century, hours of worked for all three countries decreased from approximately 3,000 to 2,000, and GDP per capita increased from 3,000 dollars to 9,000 dollars. From the 1950s until 2018, in the US hours of work stabilised around 2,000 and GDP per capita rose to almost 57,000 dollars; in France, hours of work stabilised around 1,600 and GDP per capita rose to almost 41,000 dollars; and in the Netherlands, hours of work stabilised around 1,400 and GDP per capita rose to almost 49,000 dollars.]



Figure 3.1 
Annual hours of work and income (1870–2018).
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J. Bolt and J. L. van Zanden. 2020. Maddison Project Database, version 2020. ‘Maddison style estimates of the evolution of the world economy. A new 2020 update’.; M. Huberman and C. Minns. 2007. ‘The times they are not changin’: Days and hours of work in Old and New Worlds, 1870–2000’. Explorations in Economic History 44 (4): pp. 538–567.; OECD. 2021. Average annual hours actually worked per worker. OECD Productivity database.







​​​​While many countries have experienced similar trends, there are differences in outcomes. Figure 3.2 illustrates the wide disparities in free time and income between countries in 2020. Here we have calculated free time by subtracting average annual working hours from the number of hours in a year. The higher-income countries seem to have lower working hours and more free time, but there are also some striking differences between them. For example, South Korea and France have similar levels of income, but French workers have much more free time. And Poland and the US have similar amounts of free time, but a large difference in income.




                [image: In this scatterplot, the horizontal axis shows average annual hours of free time per worker, and ranges between 6,600 and 7,500. The vertical axis shows GDP per capita in PPP dollars, and ranges between 0 and 100,000. Data for different countries is shown. In general, there is a positive relationship between hours of free time and GDP per capita.]



Figure 3.2 
Annual hours of free time per worker and income (2020).
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OECD. Average annual hours actually worked per worker.; OECD. Level of GDP per capita and productivity. Accessed January 2022.






In many countries, there has been a huge increase in living standards since 1870. But in some places, people have carried on working just as hard as before but consumed more, while in other countries people now have much more free time. Why has this happened? We will provide some answers to this question by modelling how people choose the hours they would like to work. The model of choice that we apply in this unit has applications to many other economic problems too.


​
  
    Question 3.1 Choose the correct answer(s)

    Currently, you work for 40 hours per week at the wage rate of £20 an hour. Your free hours are defined as the number of hours not spent working per week, which in this case is 24 hours × 7 days − 40 hours = 128 hours per week. Suppose now that your wage rate has increased by 25%. If you are happy to keep your total weekly income constant, then:

    
      	Your total number of working hours per week will fall by 25%.

      	Your total number of working hours per week will be 30 hours.

      	Your total number of free hours per week will increase by 25%.

      	Your total number of free hours per week will increase by 6.25%.

    

    
      	The new wage rate is £20 × 1.25 = £25 per hour. Your original weekly income is £20 × 40 hours = £800. Therefore, your new total number of working hours is £800/£25 per hour = 32 hours. This represents a change of (32 − 40)/40 = −20%.

      	The new wage rate is £20 × 1.25 = £25 per hour. Your original weekly income is £20 × 40 hours = £800. Therefore, your new total number of working hours is £800/£25 per hour = 32 hours.

      	The new wage rate is £20 × 1.25 = £25 per hour. Your original weekly income is £20 × 40 hours = £800. Therefore, your new total number of working hours is £800/£25 per hour = 32 hours. Then your free time is now 24 hours per day × 7 days per week − 32 = 136 hours per week, an increase of (136 − 128)/128 = 6.25%.

      	The new wage rate is £20 × 1.25 = £25 per hour. Your original weekly income is £20 × 40 hours = £800. Therefore, your new total number of working hours is £800/£25 per hour = 32 hours. Then your free time is now 24 × 7 − 32 = 136 hours per week, an increase of (136 − 128)/128 = 6.25%.

    

  




  
    Question 3.2 Choose the correct answer(s)

    Figure 3.1 depicts the annual number of hours worked against GDP per capita in the US, France, and the Netherlands, between 1870 and 2018. Read the following statements and choose the correct option(s).

    
      	An increase in GDP per capita causes a reduction in the number of hours worked.

      	The GDP per capita in the Netherlands is lower than that in the US because Dutch people work fewer hours.

      	Between 1870 and 2000, French people have managed to increase their GDP per capita more than tenfold, while more than halving the number of hours worked.

      	Based on the evidence in the figure, the Netherlands will need to increase working hours to levels similar to the US to reach an income per capita of $30,000.

    

    
      	The negative relationship between the number of hours worked and GDP per capita does not necessarily imply that one causes the other.

      	While it is true that average annual hours of free time is higher in the Netherlands than in the US, working fewer hours does not necessarily mean GDP per capita must be lower (for example, Switzerland has higher average annual hours of free time than the US and a higher GDP per capita). The lower GDP per capita in the Netherlands may be due to a number of factors, including the possibility that Dutch people may prefer less income but more leisure time for cultural or other reasons.

      	The GDP per capita of France increased from less than $3,000 to more than $30,000 (tenfold) while annual hours worked fell from over 3,000 to under 1,500.

      	The US increased GDP per capita from $25,000 to $30,000 without any increase in working hours. But we cannot tell from the figure whether that is possible at the lower level of working hours in the Netherlands.
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3.2 A problem of choice and scarcity


	scarcity
	A good is scarce if it is valued, and there is an opportunity cost of acquiring more of it.
	income, disposable income
	Income, also known as disposable income, is the amount of profit, interest, rent, labour earnings, and other payments (including transfers from the government) received, net of taxes paid, measured over a period of time such as a year. Your income is the maximum amount that you could consume per period and leave your wealth unchanged.




​To help us understand how and why working hours differ between countries and change over time, we will study a basic problem of economics—scarcity—and how people make choices when they cannot have all of everything that they want, such as goods and free time. Study the model of decision-making that we use carefully! It is used repeatedly throughout this book, because it provides insight into a wide range of economic problems.

We will build a model of how an individual worker decides how much time to spend working. One of the important factors in the decision will be the available wage, but individuals will make different decisions, even if they can earn the same wage, depending on their own preferences and circumstances.

Consider the situation of Karim, who has just completed an online Business Studies course, and has decided to move to Madrid to find work. Newly qualified Business Studies graduates can expect to earn €30 an hour. Karim wants to earn enough to cover day-to-day living costs in Madrid, but also to have enough time to enjoy getting to know the city and making new friends. How many hours should he work each week? Should he find a part-time job, to have plenty of time for his social life? Or is it more important to find a job with longer hours, to increase his income so that he can afford a more comfortable apartment?


​Together, the wage and the hours of work will determine his total income. If we write \(w\) for the wage, and he works for an average of \(h\) hours per day, then his daily income, \(y\), is given by:

\[y = wh\]
Figure 3.3 shows graphically how his income depends on hours of work, when his hourly wage is €30. For example, if he works for four hours he is at point A with an income of €120 per day. We will assume that he cannot work more than 16 hours per day on average—he needs time to sleep, eat, and travel to work.




                [image: In this diagram, the horizontal axis shows hours of work per day, and ranges between 0 and 16. The vertical axis shows income in euros, and ranges between 0 and 600. Coordinates are (hours of work, income). An upward sloping straight line starting from the origin passes through point A with coordinates (4, 120) and point B with coordinates (10, 300).]
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Figure 3.3 
Karim’s income depends on his working hours.






Figure 3.3 is a bit like a production function, such as the one in Unit 1 for farmers producing grain. Karim’s total income increases with his hours of work, so it is an upward-sloping line. But since, unlike the farmers, he receives the same amount for every hour he works, it is a straight line. The slope of the line is constant, and equal to the wage, because at every point, an increase of one hour of working time leads to an increase of €30 in income. Alternatively, you can work out the slope by taking any two points, such as A and B in the figure, and calculating:

\[\begin{align}
\text{slope} &= \frac{\text{vertical change}}{\text{horizontal change}} \\
             &= \frac{180}{6} \\
             &= 30
\end{align}\]

	consumption
	Expenditure on consumer goods. Consumer goods include both short-lived goods and services and long-lived goods, which are called consumer durables.




​If Karim’s income depends on his hours according to the function shown in Figure 3.3, how many hours per day will he choose to work? The decision depends on the things that he cares about. If he cared only about money, he should work for 16 hours a day to maximize his income. But, like other people, Karim also cares about his free time—he wants to be able to relax, meet friends, and explore the city. And he is concerned about income not for itself, but for what it enables him to spend on food, accommodation, and other goods and services including leisure activities—in other words, his consumption.


	scarcity
	A good is scarce if it is valued, and there is an opportunity cost of acquiring more of it.



Karim faces a problem of scarcity: he would like to enjoy both a high level of consumption and plenty of free time, but his choice is constrained by the relationship between hours and income. In the next section, we will introduce a way of describing his objective more precisely.


  
    Question 3.3 Choose the correct answer(s)

    Based on the information in Figure 3.3, read the following statements and choose the correct option(s).

    
      	Karim will always choose to work 16 hours because doing so maximizes his total income.

      	If Karim’s maximum working hours per day increased by two hours, under the same hourly wage, his maximum income would be €540.

      	If Karim had ten hours of free time per day and spent the rest of his time working, his daily income would be €300.

      	If Karim’s hourly wage were instead €20, the slope of the line relating his income to working hours would be less steep than that shown in Figure 3.3.

    

    
      	If Karim also cares about free time, he may not choose to work 16 hours. He may prefer to have less income and more free time.

      	Karim’s maximum total income would now be 30 × 18 = €540.

      	If Karim had ten hours of free time per day, he would be working 14 hours, so his daily income would be €420.

      	The slope of the line is equal to his hourly wage, so when his hourly wage is €20, the line will be less steep compared to when his hourly wage is €30.

    

  



	



    

        

    
    

	
Unit 3 Doing the best you can: Scarcity, wellbeing, and working hours

3.3 Goods and preferences


	goods
	Economists sometimes use this word in a very general way, to mean anything an individual cares about and would like to have more of. As well as goods that are sold in a market, it can include (for example) ‘free time’ or ‘clean air’.
	preferences
	A description of the relative values a person places on each possible outcome of a choice or decision they have to make.




​​We can think of both free time and total consumption spending as goods for Karim. Economists use the word ‘good’ to refer to anything that people care about, and would like to have more of. We will simplify the model by assuming he doesn’t care about anything else; in particular, he doesn’t care about the future, so is not interested in saving any of his income. We will also assume that his average spending cannot exceed his earnings (for example, he cannot borrow to increase his consumption).

Since Karim cares about both goods, his choice of working hours involves thinking about a trade-off: how much consumption is he willing to give up, in order to have more free time? To understand the decision Karim will make, we need to know his preferences—how much he values the two goods, relative to each other.

We illustrate his preferences using Figure 3.4, with free time on the horizontal axis and consumption on the vertical axis. Free time is defined as all the time that he does not spend working. Every point in the diagram represents a different combination of free time and consumption spending. Given his wage, many of these combinations will not be possible for Karim. But for the moment we will focus on which combinations he would prefer if he could have them.

We can assume that:


  	For a given amount of consumption, he prefers a combination with more free time to one with less free time. Therefore, even though both A and B in Figure 3.4 correspond to €540 of consumption, Karim prefers A because it gives him more free time.

  	Similarly, if two combinations both have 20 hours of free time, he prefers the one with a higher consumption.

  	But compare points A and D in the table. Would Karim prefer D (low consumption, plenty of time) or A (higher consumption, less time)? One way to find out would be to ask him.




	utility
	A numerical indicator of the value that one places on an outcome. Outcomes with higher utility will be chosen in preference to lower valued ones when both are feasible.




​Suppose he says he is indifferent between A and D, meaning he would feel equally satisfied with either outcome. We say that these two outcomes would give Karim the same utility. And we know that he prefers A to B, so B provides lower utility than A or D.
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                [image: Mapping Karim’s preferences.: In this diagram, the horizontal axis shows hours of free time per day, and ranges between 8 and 24. The vertical axis shows consumption spending in euros, and ranges between 0 and 600. Coordinates are (hours of free time, consumption spending). Point A has coordinates (15, 540), point B has coordinates (13, 540), point C has coordinates (20, 100), point D has coordinates (20, 250), point E has coordinates (16, 446), point F has coordinates (17, 376), point G has coordinates (18, 323) and point H has coordinates (19, 282). There are three, almost parallel downward-sloping convex curves. One passes through points A, E, F, G, H, D. The second passes through point B and is entirely below the previous one. The third passes through point C and is entirely below the previous one.]



Mapping Karim’s preferences.



Figure 3.4 
Mapping Karim’s preferences.
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                [image: Karim prefers more free time to less free time: In this diagram, the horizontal axis shows hours of free time per day, and ranges between 8 and 24. The vertical axis shows consumption spending in euros, and ranges between 0 and 600. Coordinates are (hours of free time, consumption spending). Point A has coordinates (15, 540), point B has coordinates (13, 540).]



Karim prefers more free time to less free time



Combinations A and B both deliver €540 of consumption, but Karim will prefer A because it has more free time.
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                [image: Karim prefers more consumption to less: In this diagram, the horizontal axis shows hours of free time per day, and ranges between 8 and 24. The vertical axis shows consumption spending in euros, and ranges between 0 and 600. Coordinates are (hours of free time, consumption spending). Point A has coordinates (15, 540), point B has coordinates (13, 540), point C has coordinates (20, 100) and point D has coordinates (20, 250).]



Karim prefers more consumption to less



At combinations C and D, Karim has 20 hours of free time per day, but he prefers D because it gives him more consumption …
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                [image: Indifference: In this diagram, the horizontal axis shows hours of free time per day, and ranges between 8 and 24. The vertical axis shows consumption spending in euros, and ranges between 0 and 600. Coordinates are (hours of free time, consumption spending). Point A has coordinates (15, 540), point B has coordinates (13, 540), point C has coordinates (20, 100), point D has coordinates (20, 250) and point E has coordinates (16, 446).]



Indifference



… but we don’t know whether Karim prefers A (with higher consumption) or E (more free time), so we ask him: he says he is indifferent.
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                [image: More combinations giving the same utility: In this diagram, the horizontal axis shows hours of free time per day, and ranges between 8 and 24. The vertical axis shows consumption spending in euros, and ranges between 0 and 600. Coordinates are (hours of free time, consumption spending). Point A has coordinates (15, 540), point B has coordinates (13, 540), point C has coordinates (20, 100), point D has coordinates (20, 250), point E has coordinates (16, 446) and point F has coordinates (17, 376).]



More combinations giving the same utility



Karim says that F is another combination that would give him the same utility as A and E.
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                [image: Constructing an indifference curve: In this diagram, the horizontal axis shows hours of free time per day, and ranges between 8 and 24. The vertical axis shows consumption spending in euros, and ranges between 0 and 600. Coordinates are (hours of free time, consumption spending). Point A has coordinates (15, 540), point B has coordinates (13, 540), point C has coordinates (20, 100), point D has coordinates (20, 250), point E has coordinates (16, 446), point F has coordinates (17, 376), point G has coordinates (18, 323) and point H has coordinates (19, 282).]



Constructing an indifference curve



By asking more questions, we discover that Karim is indifferent between all of these combinations between A and D.
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                [image: Constructing an indifference curve: In this diagram, the horizontal axis shows hours of free time per day, and ranges between 8 and 24. The vertical axis shows consumption spending in euros, and ranges between 0 and 600. Coordinates are (hours of free time, consumption spending). Point A has coordinates (15, 540), point B has coordinates (13, 540), point C has coordinates (20, 100), point D has coordinates (20, 250), point E has coordinates (16, 446), point F has coordinates (17, 376), point G has coordinates (18, 323) and point H has coordinates (19, 282). A downward-sloping, convex curve passes through points A, E, F, G, H, D.]



Constructing an indifference curve



These points are joined together to form an indifference curve.
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                [image: Other indifference curves: In this diagram, the horizontal axis shows hours of free time per day, and ranges between 8 and 24. The vertical axis shows consumption spending in euros, and ranges between 0 and 600. Coordinates are (hours of free time, consumption spending). Point A has coordinates (15, 540), point B has coordinates (13, 540), point C has coordinates (20, 100), point D has coordinates (20, 250), point E has coordinates (16, 446), point F has coordinates (17, 376), point G has coordinates (18, 323) and point H has coordinates (19, 282). There are three, almost parallel downward-sloping convex curves. One passes through points A, E, F, G, H, D. The second passes through point B and is entirely below the previous one. The third passes through point C and is entirely below the previous one.]



Other indifference curves



Indifference curves can be drawn through any point in the diagram, to show other points giving the same utility. We can construct other curves starting from B or C in the same way as before, by finding out which combinations give the same amount of utility.








In this model, we can think of utility as a measure of Karim’s overall living standards, taking into account that he cares about free time as well as consumption.

A systematic way to graph Karim’s preferences would be to start by plotting all of the combinations that give him the same utility as A and D. We could ask Karim another question: ‘Imagine that you could have the combination at A (15 hours of free time, €540). How much consumption, in euros, would you be willing to sacrifice for an extra hour of free time?’ Suppose that after due consideration, he answers ‘€94’. Then we know that he is indifferent between A and E (16 hours, €446). Then we could ask the same question about combination E, and so on until point D. Eventually we could draw up a table like the one in Figure 3.4. Karim is indifferent between A and E, between E and F, and so on, which means he is indifferent between all of the combinations from A to D.


	indifference curve
	A curve that joins together all the combinations of goods that provide a given level of utility to the individual.
	consumer good
	Any good that can be bought by consumers, including both short-lived goods and long-lived goods, which are called consumer durables.




​​The combinations in the table are plotted in Figure 3.4, and joined together to form a downward-sloping curve, called an indifference curve, which shows all of the combinations that provide equal utility or ‘satisfaction’.


​Of the three curves drawn in Figure 3.4, the one through A gives higher utility than the one through B. The curve through C gives the lowest utility of the three. To describe preferences, we don’t need to know the exact utility of each option; we only need to know which combinations provide more or less utility than others.


​The curves we have drawn capture our typical assumptions about people’s preferences between two goods. In this model of Karim’s preferences, the goods are ‘consumption spending’ and ‘free time’. In other models, they will often be particular consumer goods such as food or clothing, and we refer to the person as a consumer. We typically assume the following:


  	Indifference curves slope downward due to trade-offs: If you are indifferent between two combinations, the combination that has more of one good must have less of the other good.

  	Higher indifference curves correspond to higher utility levels: As we move up and to the right in the diagram, further away from the origin, we move to combinations with more of both goods.

  	Indifference curves are usually smooth: Small changes in the amounts of goods don’t cause big jumps in utility.

  	Indifference curves do not cross: Work through the steps in Exercise 3.1 to understand why.

  	As you move to the right along an indifference curve, it becomes flatter.




	marginal rate of substitution (MRS)
	The trade-off that a person is willing to make between two goods. At any point, the MRS is the absolute value of the slope of the indifference curve. See also: marginal rate of transformation.




​To understand the last property in the list, we plot Karim’s indifference curves again in Figure 3.5. If he is at A, with 15 hours of free time and €540 of consumption, he would be willing to sacrifice €94 of consumption for an extra hour of free time, taking him to E (remember that he is indifferent between A and E). We say that his marginal rate of substitution (MRS) between consumption and free time at A is 94; it is the reduction in his level of consumption that would keep Karim’s utility constant following a one-hour increase of free time.

We have drawn the indifference curves as becoming gradually flatter because it seems reasonable to assume that the more free time and less consumption he has, the less willing he will be to sacrifice further consumption in return for free time, so his MRS will be lower. In Figure 3.5, we have calculated the MRS at each combination along the indifference curve. When Karim has more free time and less consumption, the MRS—the amount of spending he would give up to get an extra hour of free time—gradually falls.


  


                [image: In this diagram, the horizontal axis shows hours of free time per day, and ranges between 8 and 24. The vertical axis shows consumption spending in euros, and ranges between 0 and 600. Coordinates are (hours of free time, consumption spending). Point A has coordinates (15, 520), point E has coordinates (16, 430), point H has coordinates (19, 260), and point D has coordinates (20, 240). Three, almost parallel, downward sloping, convex curves are shown. The first and uppermost curve passes through points A, E, H, and D. A horizontal line passes through point H.]



Figure 3.5 
The marginal rate of substitution.






  


                [image: Karim’s indifference curves: In this diagram, the horizontal axis shows hours of free time per day, and ranges between 8 and 24. The vertical axis shows consumption spending in euros, and ranges between 0 and 600. Coordinates are (hours of free time, consumption spending). Three, almost parallel, downward sloping, convex curves are shown.]



Karim’s indifference curves



The diagram shows three indifference curves for Karim. The curve furthest to the left offers the lowest utility.






  


                [image: Point A: In this diagram, the horizontal axis shows hours of free time per day, and ranges between 8 and 24. The vertical axis shows consumption spending in euros, and ranges between 0 and 600. Coordinates are (hours of free time, consumption spending). Point A has coordinates (15, 520). Three, almost parallel, downward sloping, convex curves are shown. The first and uppermost curve passes through point A.]



Point A



At A, he has 15 hours of free time and €540 to spend.






  


                [image: Karim is indifferent between A and E: In this diagram, the horizontal axis shows hours of free time per day, and ranges between 8 and 24. The vertical axis shows consumption spending in euros, and ranges between 0 and 600. Coordinates are (hours of free time, consumption spending). Point A has coordinates (15, 520) and point E has coordinates (16, 430). Three, almost parallel, downward sloping, convex curves are shown. The first and uppermost curve passes through points A and E.]



Karim is indifferent between A and E



He would be willing to move from A to E, giving up €94 for an extra hour of free time. His marginal rate of substitution is 94. The indifference curve is steep at A.






  


                [image: Karim is indifferent between H and D: In this diagram, the horizontal axis shows hours of free time per day, and ranges between 8 and 24. The vertical axis shows consumption spending in euros, and ranges between 0 and 600. Coordinates are (hours of free time, consumption spending). Point A has coordinates (15, 520), point E has coordinates (16, 430), point H has coordinates (19, 260), and point D has coordinates (20, 240). Three, almost parallel, downward sloping, convex curves are shown. The first and uppermost curve passes through points A, E, H, and D.]



Karim is indifferent between H and D



At H, he is only willing to give up €32 for an extra hour of free time. His MRS is 32. As we move down the indifference curve, the MRS diminishes, because consumption spending becomes scarce relative to free time. The indifference curve becomes flatter.






  


                [image: All combinations with 15 hours of free time: In this diagram, the horizontal axis shows hours of free time per day, and ranges between 8 and 24. The vertical axis shows consumption spending in euros, and ranges between 0 and 600. Coordinates are (hours of free time, consumption spending). Point A has coordinates (15, 520), point E has coordinates (16, 430), point H has coordinates (19, 260), and point D has coordinates (20, 240). Three, almost parallel, downward sloping, convex curves are shown. The first and uppermost curve passes through points A, E, H, and D. A vertical line passes through point A.]



All combinations with 15 hours of free time



Look at the combinations with 15 hours of free time. On the lowest curve, consumption is low. The curve is quite flat, so MRS is small. Karim would be willing to give up only a little consumption for an hour of free time. As we move up the vertical line, the indifference curves are steeper: the MRS increases.






  


                [image: All combinations with €282 of consumption: In this diagram, the horizontal axis shows hours of free time per day, and ranges between 8 and 24. The vertical axis shows consumption spending in euros, and ranges between 0 and 600. Coordinates are (hours of free time, consumption spending). Point A has coordinates (15, 520), point E has coordinates (16, 430), point H has coordinates (19, 260), and point D has coordinates (20, 240). Three, almost parallel, downward sloping, convex curves are shown. The first and uppermost curve passes through points A, E, H, and D. A horizontal line passes through point H.]



All combinations with €282 of consumption



Now consider all the combinations with €282 of consumption. On the curve farthest to the left, free time is scarce, and the MRS is high. As we move to the right along the red line, he is less willing to give up consumption for free time. The MRS decreases—the indifference curves get flatter.








The MRS corresponds to the slope of the indifference curve, and it falls as we move to the right along the curve. If you think about moving from one point to another in Figure 3.5, the indifference curves get flatter if you increase the amount of free time, and steeper if you increase consumption. When free time is scarce relative to consumption, Karim is less willing to sacrifice an hour for more consumption spending: his MRS is high and his indifference curve is steep.

As the analysis in Figure 3.5 shows, if you move up the vertical line through 15 hours, the indifference curves get steeper: the MRS increases. For a given amount of free time, Karim is willing to give up more consumption for an additional hour when he has high consumption, compared to when his consumption is low (for example, if he is struggling to afford enough food). By the time you reach A, where his consumption is €540, the MRS is high; consumption is so plentiful here that he is willing to give up €94 for an extra hour of free time.

The same reasoning applies if you fix consumption and vary the amount of free time. If you move to the right along the horizontal line for €282, the MRS becomes lower at each indifference curve. As free time becomes more plentiful, Karim becomes less and less willing to give up consumption for more time.

We have said that the MRS corresponds to the slope of the indifference curve, but note that the MRS is a positive number, while the slope of the indifference curve is negative. To be precise, the MRS is equal to the absolute value of the slope.


  Exercise 3.1 Why indifference curves never cross

  In this diagram, IC1 is an indifference curve joining all the combinations that give the same level of utility as A. Combination B is not on IC1.

  


                [image: In this diagram, the horizontal axis shows hours of free time per day, and the vertical axis shows consumption spending in euros. There are two points. Point A has a low amount of free time per day and a high amount of consumption spending, and point B has a high amount of free time per day and a low amount of consumption spending. A downward-sloping convex curve passes through point A and lies below point B.]






  
    	Does combination B give higher or lower utility than combination A? How do you know?

    	Draw a sketch of the diagram, and add another indifference curve, IC2, that goes through B and crosses IC1. Label the point at which they cross as C.

    	Combinations B and C are both on IC2. What does that imply about their levels of utility?

    	Combinations C and A are both on IC1. What does that imply about their levels of utility?

    	According to your answers to 3 and 4, how do the levels of utility at combinations A and B compare?

    	Now compare your answers to 1 and 5, and explain how you know that indifference curves can never cross.

  




  Exercise 3.2 Your marginal rate of substitution

  Imagine that you are offered a job at the end of your university course with a salary per hour (after taxes) of £12.50. Your future employer then says that you will work for 40 hours per week, leaving you with 128 hours of free time per week. You tell a friend: ‘at that wage, 40 hours is exactly what I would like.’

  
    	Draw a diagram with free time on the horizontal axis and weekly pay on the vertical axis, and plot the combination of hours and the wage corresponding to your job offer, calling it A. Assume you need about 10 hours a day for sleeping and eating, so you may want to draw the horizontal axis with 70 hours at the origin.

    	Now draw an indifference curve so that A represents the hours you would have chosen yourself.

    	Now imagine you were offered another job requiring 45 hours of work per week. Use the indifference curve you have drawn to estimate the level of weekly pay that would make you indifferent between this and the original offer.

    	Do the same for another job requiring 35 hours of work per week. What level of weekly pay would make you indifferent between this and the original offer?

    	Use your diagram to estimate your marginal rate of substitution between pay and free time at A.

  




  
    Question 3.4 Choose the correct answer(s)

    Figure 3.4, shows Karim’s indifference curves for free time and consumption. Based on this information, read the following statements and choose the correct option(s).

    
      	Karim prefers C to B because at C he has more free time.

      	Karim is indifferent between €540 of consumption with 15 hours of free time, and €250 of consumption with 20 hours of free time.

      	Karim prefers D to C, because at D he has the same consumption and more free time.

      	At G, Karim is willing to give up two hours of free time for €73 more consumption.

    

    
      	The indifference curve through C is lower than that through B. Hence Karim prefers B to C.

      	A, where Karim has €540 of consumption and 15 hours of free time, and D, where Karim has €250 of consumption with 20 hours of free time, are on the same indifference curve.

      	At D, Karim has the same amount of free time but higher consumption.

      	The opposite trade-off is true: going from G to D, Karim is willing to give up €73 of consumption for two extra hours of free time. Going from G to E, he is willing to give up two hours of free time for €123 of consumption.

    

  




  
    Question 3.5 Choose the correct answer(s)

    What is the marginal rate of substitution (MRS)?

    
      	The ratio of the amounts of the two goods at a point on the indifference curve

      	The amount of one good that the consumer is willing to trade for one unit of the other

      	The change in the consumer’s utility when one good is substituted for another

      	The change in utility as you move down the indifference curve

    

    
      	The marginal rate of substitution represents the ratio of the trade-off at the margin, in other words, how much of one good the consumer is willing to sacrifice for one extra unit of the other.

      	This is the definition of the marginal rate of substitution.

      	The MRS is the amount of one good that can be substituted for one unit of the other while keeping utility constant.

      	Utility doesn’t change as you move down the indifference curve. The MRS is the absolute value of the slope of the indifference curve: the trade-off between two goods that keeps utility constant.

    

  




  Extension 3.3 Indifference curves, marginal changes, and the marginal rate of substitution

  
    This extension investigates the mathematical properties of indifference curves and utility, using calculus throughout.

    It introduces some important concepts that you will need in order to understand extensions in other units that use calculus: most importantly, what we mean by marginal changes in economics.

    The Introduction to Mathematical Extensions explains briefly what we mean by calculus and describes the mathematical level, notation, and conventions used.

  

  In Figure 3.4 (reproduced here as Figure E3.1) we mapped Karim’s preferences by finding points that gave him the same utility and joining them with indifference curves. We can compare different points on the figure and say which he prefers. But that doesn’t give us a complete description of his preferences: for example, if we took two points in the area between two indifference curves in Figure E3.1, we might not be able to tell which one he prefers.

  


                [image: In this diagram, the horizontal axis shows hours of free time per day, ranging from 8 to 24, and the vertical axis shows consumption spending in euros, ranging from 0 to 600. Coordinates are (hours of free time, consumption spending). There are three downward-sloping convex curves that do not intersect. The lowest curve passes through point C (20, 100). The middle curve passes through point B (13, 540). The highest curve passes through points A (15, 540), E (16, 446), F (17, 376), H (19, 282), and D (20, 250).]



        
  
    
      	 
      	A
      	E
      	F
      	G
      	H
      	D
    

  
  
    
      	Hours of free time
      	15
      	16
      	17
      	18
      	19
      	20
    

    
      	Consumption (€)
      	540
      	446
      	376
      	323
      	282
      	250
    

  


      


Figure E3.1 
Mapping Karim’s preferences.






  The utility function

  
	utility function
	A utility function is a mathematical representation of a person’s preferences for one or more goods. It gives a numerical value to the amount of utility the person obtains from each possible combination of goods.



  To fully describe preferences we use a utility function, which tells us how a person’s ‘units of utility’ depend on the goods available. Karim only cares about two goods: free time and consumption. If he has \(t\) hours of free time and \(c\) units of consumption, his utility can be described by a function:

\[u(t, c)\]
  Since both free time and consumption are goods—Karim would like to have as much of each as possible—the utility function must have the property such that increasing either \(t\) or \(c\) would increase \(u\). We can work out how utility changes if \(t\) increases by finding the partial derivative: that is, by differentiating the utility function with respect to \(t\) while treating \(c\) as a constant. Similarly we can find the partial derivative with respect to \(c\), to determine how changes in \(c\) affect utility. The partial derivatives are written as:

\[\frac{\partial u}{\partial t} \text{ and } \frac{\partial u}{\partial c}\]
  Utility is increasing in \(t\) and \(c\) if:

\[\frac{\partial u}{\partial t}>0; \frac{\partial u}{\partial c}>0\]
  We say that utility ‘depends positively’ on \(t\) and \(c\).

  Karim’s utility function has two arguments. Just as a function of one variable may be represented graphically by a curve on a plane, a function of two variables may be represented by a surface in three-dimensional space (as we did in Extension 2.4). But three-dimensional diagrams can be awkward to handle, so economists usually analyse utility graphically using the same technique that is used to represent the three-dimensional space we live in: a contour map of the landscape. Contours are lines joining points of equal height above sea level. Similarly, indifference curves are the contours of the utility surface, joining points of equal utility.

  
    Another example is weather maps, which use lines called isobars to join points of equal air pressure.

  

  Karim’s utility function (which we used to draw Figure E3.1) is:

\[u=(t-6)^2(c-45) \text{ for } t>6, c>45\]
  He has subsistence levels of consumption and free time: he needs \(t>6\) and \(c>45\) to get any utility at all. With this utility function, his utility at point E (t = 16, c = 446) is u = 40,100. You can check that the other points in the table below Figure E3.1 have the same level of utility (approximately, but not exactly because the consumption values in the table have been rounded to show whole numbers).

  In many models, the actual numbers for the values of u are not meaningful. The purpose of the utility function is to capture preferences—to tell us which of two points has the higher level of utility. The level of utility doesn’t matter. We would get exactly the same indifference curves and preferences from (for example) the function \(u = 23(t-6)^2(c-45)\).

  Plotting Karim’s indifference curves

  If you know that the utility function describing a person’s preferences is \(u(t, c)\), then the equation of each indifference curve has the form:

\[u(t, c) = u_0\]
  where \(u_0\) is a constant corresponding to the level of utility on the curve. With Karim’s utility function, the equation of an indifference curve is:

\[(t-6)^2(c-45) = u_0\]
  which can be rearranged to obtain:

\[c = \frac{u_0}{(t-6)^2} + 45\]
  To draw an indifference curve, we can choose a value for \(u_0\) and plot the graph of this relationship, with \(t\) on the horizontal axis and \(c\) on the vertical axis. To plot the indifference curves shown in Figure E3.1, we started by choosing \(u_0=40,100\) to get the highest indifference curve shown, and then plotted two lower ones using \(u_0=21,000\) and \(u_0=8,000\).

  Calculating Karim’s marginal rate of substitution

  Karim’s marginal rate of substitution (MRS)—his willingness to trade consumption for an extra hour of free time—depends on the combination of goods, \((t, c)\), that he has. It is given by the absolute value of the slope of the indifference curve \(u(t, c)=u_0\) through that point.

  How can we calculate the slope of the indifference curve \(u(t, c)=u_0\)?

  With the particular utility function we used for Karim, this is easy to do using calculus. As before, we rewrite the equation of an indifference curve to give \(c\) in terms of \(t\):

\[c = \frac{u_0}{(t-6)^2} + 45\]
  Then we differentiate to find the slope of the curve:

\[\frac{dc}{dt} = \frac{-2u_0}{(t-6)^3}\]
  This gives us an expression for the slope in terms of \(t\) and \(u_0\) (the level of utility at the point). But it is often more useful to write it in terms of \(t\) and \(c\), by substituting for \(u_0\) using the equation of the indifference curve:

\[\frac{dc}{dt} = \frac{-2(t-6)^2(c-45)}{(t-6)^3} = \frac{-2(c-45)}{(t-6)}\]
  This gives us a negative number (for \(c>45\) and \(t>6\))—remember, indifference curves slope downward. The MRS is the absolute value of the slope:

\[\text{MRS} = \frac{2(c-45)}{(t-6)}\]
  This expression can be used to calculate Karim’s MRS at any combination \((t, c)\) of free time and consumption. For example, the MRS at point A (\(t = 15, c = 540\)) is:

\[\text{MRS at A} = \frac{2 \times (540-45)}{15-6} = 110\]
  The value of the MRS at A is not identical to the one we obtained in Figure 3.5. There, we worked in whole numbers, and defined the MRS as the amount of consumption Karim would trade for an increase of one whole hour in free time. At point A, this corresponds to the slope of the straight line from A to E. But here we have used calculus to find the MRS at point A using the exact slope of the curve at that point—which is slightly different. Either way, however, the MRS is measured in the same units: Karim’s MRS is measured in euros per hour.

  Derivatives and marginal changes

  
	marginal change
	When two variables, x and y, are related to each other, the effect of a marginal change is the change in y that occurs in response to a small increase in x. If y is a continuous function of x, the marginal change in y is the rate of change of y with respect to x: that is, the derivative of the function.



  The marginal rate of substitution measures a rate of change, usually described by economists as the effect of a marginal change. It is one of many examples of marginal changes you will encounter. We often model a relationship between two variables, \(x\) and \(y\), as a function \(y=f(x)\), and we want to measure how fast \(y\) changes as \(x\) increases: that is, the rate of change of \(y\) with respect to \(x\). We describe this as the marginal change in \(y\) in response to a marginal change in \(x\).

  When we draw a graph of the function, the effect of a marginal change is measured by the slope of the line or curve. If the function is a curve, the slope is different at different values of \(x\). The MRS is the slope of the indifference curve.

  
    Marginal changes

    We use two ways of defining and measuring marginal changes in a relationship between two variables, \(x\) and \(y\):

    
      	If \(x\) is measured in whole numbers only, the marginal change in \(y\) is defined as the change in \(y\) when \(x\) increases by one unit. This is the interpretation we use in the main sections of the book.

      	If \(y\) is a continuous function of \(x\), the marginal change in \(y\) is measured by the derivative of \(y\) with respect to \(x\). This calculus method is used in the mathematical extensions.

    

    Remember that a derivative captures the effect of an infinitesimal change in \(x\). So if the units are small, these two methods give almost the same answer: if \(y=f(x)\), \(\frac{df}{dx}\approx f(x+1)-f(x)\).

  

  Marginal utility

  
	marginal utility
	The additional utility resulting from a one-unit increase in the amount of a good.



  Another example of a marginal change is marginal utility—the rate of change in utility as the amount of a good increases. Using the calculus approach, it is given by the partial derivative: for Karim, \(\frac{\partial u}{\partial t}\) is the marginal utility of free time, and \(\frac{\partial u}{\partial c}\) is the marginal utility of consumption. Marginal utilities are closely related to the MRS, as explained below.

  The marginal rate of substitution: A general formula

  We calculated Karim’s MRS by rearranging the particular equation for his indifference curves and differentiating to find their slopes. For a general utility function \(u(t, c)\) we can find the slope of the indifference curve using the marginal utilities, \(\frac{\partial u}{\partial t}\) and \(\frac{\partial u}{\partial c}\).

  We apply a technique called implicit differentiation, which is useful in many economic models. Here, the method involves considering how consumption would need to change if free time increased by a small amount, in order to keep utility constant.

  Starting from a point on the indifference curve \(u(t, c)=u_0\), suppose both \(t\) and \(c\) change by small amounts, \(\Delta t\) and \(\Delta c\). The small increments formula for functions of two variables gives an approximation to the change in utility \(\Delta u\), expressing it as the sum of a ‘free time effect’ and a ‘consumption effect’:

\[\Delta u \approx \frac{\partial u}{\partial t} \Delta t + \frac{\partial u}{\partial c} \Delta c\]
  If the small changes, \(\Delta t\) and \(\Delta c\), are chosen so that we move to a point on the same indifference curve, utility does not change. In that case \(\Delta u=0\), which implies that:

\[\frac{\partial u}{\partial t} \Delta t + \frac{\partial u}{\partial c} \Delta c \approx 0\]
  Rearranging:

\[\frac{\Delta c}{\Delta t} \approx - \frac{\partial u}{\partial t} \bigg/ \frac{\partial u}{\partial c}\]
  The changes \(\Delta t\) and \(\Delta c\) together produce a small movement along an indifference curve. So if we now take the limit as \(\Delta t \rightarrow 0\), the left-hand side approaches the slope of the curve and the approximation becomes an equation.

  Therefore the slope of the indifference curve through any point \((t, c)\) is given by the formula:

\[\frac{dc}{dt} = -\frac{\partial u}{\partial t} \bigg/ \frac{\partial u}{\partial c}\]
  The right-hand side of this equation is negative, provided that both marginal utilities are positive (increasing either free time or consumption increases utility). This formula shows that for any utility function with positive marginal utilities, the indifference curves slope downward, as in the diagram. The marginal rate of substitution (MRS) is the absolute value of the slope:

\[\text{MRS} = \frac{\partial u}{\partial t} \bigg/ \frac{\partial u}{\partial c}\]
  or, in words,

\[\text{marginal rate of substitution} = \frac{\text{marginal utility of free time}}{\text{marginal utility of consumption}}\]
  Applying this formula to Karim’s utility function \(u=(t-6)^2(c-45)\), the marginal utilities are:

\[\frac{\partial u}{\partial t} = 2(t-6)(c-45) \ \text{and} \ \frac{\partial u}{\partial c} = (t-6)^2\]
  So the MRS is given by:

\[\text{MRS} = \frac{2(t-6)(c-45)}{(t-6)^2} = \frac{2(c-45)}{(t-6)}\]
  which is what we obtained directly before.

  Convex preferences

  
	convex preferences
	A person whose indifference curves have a convex shape—they get flatter as you move along the curve to the right of the diagram—is said to have convex preferences. This typical shape arises because when someone has more of one good (relative to another) they are willing to give up more of it in exchange for a unit of the other good: their marginal rate of substitution falls along the curve.



  Each indifference curve in Figure E3.1 becomes flatter as you move along it to the right: in other words, Karim’s MRS falls along the indifference curve as \(t\) increases. You can infer this from the expression \(\text{MRS}=\frac{2(c-45)}{(t-6)}\): as we move down an indifference curve, \(t\) in the denominator increases and \(c\) in the numerator decreases, so the MRS becomes smaller.

  This property of Karim’s preferences is known as diminishing marginal rate of substitution and is usually assumed when we draw indifference curves with two goods. The more you have of a good, the more willing you are to trade it for the other.

  Another way to describe this property is to say that Karim’s indifference curves are convex. A curve is said to be convex if, when you draw a straight line between any two points on the curve, the line lies above the curve. Since Karim’s indifference curves have this shape, we say that he has convex preferences.

  We can check this algebraically for Karim’s utility function \(u=(t-6)^2(c-45)\), by again writing the indifference curve as a function of \(t\):

\[c = \frac{u_0}{(t-6)^2} + 45\]
  Differentiating with respect to \(t\) holding \(u_0\) constant:

\[\frac{dc}{dt} = \frac{-2u_0}{(t-6)^3} \ \text{and so MRS =} \ \frac{2u_0}{(t-6)^3}\]
  Differentiating again:

\[\frac{d \text{MRS}}{dt} = \frac{-6u_0}{(t-6)^4} < 0\]
  and so MRS is diminishing as \(t\) increases along the curve.

  A person whose preferences are convex always prefers mixtures of goods to extremes of either good. If we draw a straight line between two points on the same indifference curve, then each point on the line is a ‘mixture’ (that is, a weighted average) of the two end points. When the indifference curves are convex, all points on the line between the end points give higher utility than the end points.

  The Cobb–Douglas utility function

  Suppose that Karim has a different utility function:

\[u (t, c)= t^\alpha c^\beta\]
  where \(\alpha\) and \(\beta\) are positive constants. This function has some very convenient mathematical properties. It is called a Cobb–Douglas function after the two people who introduced it into economics.

  To draw Karim’s indifference curves, we again rearrange the expression above to find an equation for \(c\) in terms of \(t\), at a particular level of utility \(u_0\):

\[c=\left(\frac{u_0}{t^\alpha}\right)^\frac{1}{\beta}\]
  To find the marginal utilities of free time and consumption, we must find the partial derivatives of the utility function. Differentiating \(u\) with respect to \(t\), the marginal utility of free time is:

\[\frac{\partial u}{\partial t} = \alpha t^{\alpha -1} c^\beta\]
  We know from the utility function that \(t^{\alpha -1} c^\beta = u/t\), which gives us a simpler expression for the marginal utility of free time:

\[\frac{\partial u}{\partial t} = \frac{\alpha u}{t}\]
  Similarly, the marginal utility of consumption is:

\[\frac{\partial u}{\partial c} = \beta t^{\alpha} c^{\beta-1} = \frac{\beta u}{c}\]
  When \(t\) and \(c\) are positive, so is \(u\). Hence the assumption that \(\alpha\) is also positive implies that \(\partial u/\partial t \gt 0\). Similarly, \(\beta\gt 0\) implies that \(\partial u/\partial c \gt 0\). In other words, the assumption that both \(\alpha\) and \(\beta\) are positive ensures that ‘goods are good’: Karim’s utility rises as free time or consumption increases.

  
    Exercise E3.1 Comparing indifference curves

    Karim’s friend has the utility function, \(u(t, c) = (t-6)(c-45)^2\).

    
      	Plot the indifference curves corresponding to utility levels of 40,100, 21,000, and 8,000, with consumption spending (in euros) on the vertical axis and hours of free time per day on the horizontal axis. Compare the shape with those of Karim’s (in Figure E3.1).

      	Use calculus to derive an expression for the MRS corresponding to this utility function. How does it compare to Karim’s MRS? Explain this result, by comparing the utility functions of Karim and his friend.

    

  

  
    Exercise E3.2 Cobb–Douglas preferences

    Suppose Karim has the utility function, \(u(t, c) = t^2 c^3\).

    
      	Plot Karim’s indifference curves corresponding to utility levels of 40,100, 21,000, and 8,000, with consumption in euros on the vertical axis and hours of free time on the horizontal axis.

      	Derive an expression for Karim’s MRS and describe how it changes as hours of free time increases.

      	Does Karim have convex preferences? Explain your answer, referring to Questions 1 and 2.

      	Karim’s friend has the utility function, \(u(t, c) = t^{0.4} c^{0.6}\). Show that this utility function represents the same preferences as Karim’s.

    

  

  Read more: Sections 14.2 (for the small increments formula) and 15.1 (for contours and implicit differentiation) of Malcolm Pemberton and Nicholas Rau. Mathematics for Economists: An Introductory Textbook (4th ed., 2015 or 5th ed., 2023). Manchester: Manchester University Press.



	



    

        

    
    

	
Unit 3 Doing the best you can: Scarcity, wellbeing, and working hours

3.4 The feasible set


	opportunity cost
	What you lose when you choose one action rather than the next best alternative. Example: ‘I decided to go on vacation rather than take a summer job. The job was boring and badly paid, so the opportunity cost of going on vacation was low.’




​We know from Karim’s preferences that he would like both his consumption spending and his free time to be as high as possible. But not all combinations of consumption and free time are available to him—his choice is limited to what he could achieve by working for a wage of €30. So he faces a dilemma: the more free time he takes, the less consumption he can have. In other words, free time has an opportunity cost: to get more free time, Karim has to forgo the opportunity of higher consumption.


  Building block

  For an introduction to opportunity cost, read Section 2.2.



The total amount of consumption he can have depends on the number of hours of free time he takes. Remember that if he works for \(h\) hours at a wage \(w\), his income is \(y = wh\). So if he takes \(t\) hours of free time, he will work for \((24 − t)\) hour per day, and his maximum level of consumption, \(c\), is then given by:

\[c = w(24 - t)\]

	budget constraint
	An equation that represents all combinations of goods and services one could acquire that would exactly exhaust one’s budgetary resources.




​We will call this his budget constraint, because it shows what he can afford to buy.

Figure 3.6 shows the two goods that Karim cares about: hours of free time (\(t\)) on the horizontal axis, and consumption (\(c\)) on the vertical axis. In the table in Figure 3.6, we have calculated the free time corresponding to a given level of working hours varying between 0 and 16 hours per day, and his maximum consumption, when his wage is \(w\) = €30.




      
         
            
               	Hours of work
               	0
               	2
               	4
               	6
               	8
               	10
               	12
               	14
               	16
            

            
               	Free time (h)
               	24
               	22
               	20
               	18
               	16
               	14
               	12
               	10
               	8
            

            
               	Consumption (€)
               	0
               	60
               	120
               	180
               	240
               	300
               	360
               	420
               	480
            

         
         




                [image: In this diagram, the horizontal axis shows hours of free time per day, and ranges between 8 and 24. The vertical axis shows consumption spending in euros, and ranges between 0 and 600. Coordinates are (hours of free time, consumption spending). A straight line connects points (8, 480) and (24, 0). Point C has coordinates (12, 450) and point D has coordinates (18, 70).]



Figure 3.6 
The budget constraint and the feasible set.






When we plot the points shown in the table, we get a downward-sloping straight line: this is the graph of the budget constraint. The equation of the budget constraint is:

\[c = 30(24 - t)\]
The budget constraint in Figure 3.6 is the mirror image of the relationship between income and hours of work in Figure 3.3. It is a straight line, with a constant slope corresponding to the wage, but it slopes downward, which means that the slope is negative. At any point on the line, if free time increases by one hour, the maximum possible consumption decreases by €30—so the slope is –30.

\[\begin{align}
\text{slope} &= \frac{\text{vertical change}}{\text{horizontal change}} \\
             &= \frac{-30}{1} \\
             &= -30
\end{align}\]
Figure 3.6 shows which combinations of consumption and free time are feasible choices for Karim, and which are not. None of the points that lie above the budget constraint are feasible. For example, point C represents 12 hours of free time and consumption of €450. This is not feasible because if he takes 12 hours of free time his earnings will be only €360.

All the points that lie on or below the budget constraint, in the shaded area, are feasible. For example, Karim could choose point D, with 18 hours of free time and €70 of consumption. From what we know about his preferences, we would not expect him to do so, because he would then consume less than he earned—and remember that he only cares about his consumption and free time so has no other use for his earnings. By choosing a combination below the budget constraint, Karim would be giving up something that is freely available to him. He could obtain more consumption without sacrificing any free time, or have more time without reducing consumption. But point D is nevertheless a feasible choice for him.


	feasible set
	All of the combinations of goods or outcomes that a decision-maker could choose, given the economic, physical, or other constraints that they face. See also: feasible frontier.
	feasible frontier
	The curve or line made of points that defines the maximum feasible quantity of one good for a given quantity of the other. See also: feasible set.
	marginal rate of transformation (MRT)
	The quantity of a good that must be sacrificed to acquire one additional unit of another good. At any point, it is the absolute value of the slope of the feasible frontier. See also: marginal rate of substitution.




​​The shaded area represents Karim’s feasible set. A set is merely a collection of things—and in this case, the set contains all the feasible combinations of free time and consumption. In principle, he could choose any point in this set if he wished to do so. The budget constraint is the upper boundary of the feasible set, which is also called the feasible frontier.

The slope of the feasible frontier—corresponding to the wage—determines the size of the trade-off Karim faces: how much consumption must be given up in return for an extra hour of free time. The opportunity cost of one hour of free time is equal to the wage: it is the €30 of consumption that he could have had by working instead.


​​Another way to describe the trade-off is to say that the feasible frontier shows the marginal rate of transformation (MRT): the rate at which Karim can transform free time into consumption. When Karim’s wage is €30 per hour, the rate at which he can transform free time into consumption is €30 per hour. If the wage were to increase to €35, the budget constraint would become steeper, with a slope of –35, and his marginal rate of transformation would be €35 per hour.

We have now identified two trade-offs:


  	The marginal rate of substitution (MRS): As explained in the previous section, the MRS measures the trade-off that Karim is willing to make between consumption and free time.

  	The marginal rate of transformation (MRT): In contrast, this measures the trade-off that Karim is constrained to make by the feasible frontier.



The next section will demonstrate how the choice Karim makes between his consumption and his free time strikes a balance between these two trade-offs.


  
    Question 3.6 Choose the correct answer(s)

    Make a copy of Figure 3.6, which shows Karim’s budget constraint when his wage is €30. Add another line to show his budget constraint if his wage increases to €40. Suppose he chooses 16 hours of free time and consumption of €240. Mark this as point E on the diagram.

    Read the following statements and choose the correct option(s).

    
      	When the wage rises, point E is no longer feasible.

      	A combination of 12 hours of free time and €400 of consumption is feasible both before and after the wage change.

      	The point (24, 0) is on both feasible frontiers.

      	The feasible set expands when the wage rises.

    

    
      	When the wage rises, point E is still feasible, because it is still inside the feasible frontier. Karim will earn €320 a day so can afford to spend €240 on consumption.

      	With 12 hours of free time, consumption of €400 is not feasible when the wage is €30.

      	The budget constraint pivots outwards around (24, 0). 24 hours of free time and no consumption is always feasible in principle.

      	All the points in the original feasible set, plus all the points between the two budget constraints, are feasible at the higher wage.

    

  




  Exercise 3.3 A student budget problem

  Zoë, a student planning her budget for her first term at university in London, has found out from a survey on a student website that in 2021, UK students spent an average of £88 per month on socializing and eating out: £47 on ‘going out’ and £41 on ‘takeaways and eating out’. With these numbers to guide her, she decides to set aside £240 for social activities and entertainment during the term. She estimates that a night out socializing with friends will cost £16 on average, but she also wants to be able to go to the cinema regularly, and cinema tickets cost £10 each.

  
    	If Zoë used the whole budget for nights out, how many could she have?

    	If she spent the whole budget on cinema tickets, how many could she buy?

    	Complete the table below to show how many nights out Zoë could have if she decided to buy the number of cinema tickets shown. (Not all of the answers are whole numbers.)

    	Use the information in the table to draw Zoe’s budget constraint, with cinema tickets on the horizontal axis and nights out on the vertical axis. What is the marginal rate of transformation?

  

  
   
      
      	Cinema tickets, c
      	0
      	4
      	8
      	12
      	16
      	20
      	24
      

      
      	Nights out, n
      	
      	
      	
      	
      	
      	
      	
      

   





  Extension 3.4 The marginal rate of transformation

  
    This extension uses calculus to measure the MRT as the slope of the feasible frontier. The example of the feasible set and the MRT in the main part of this section is very simple; we explain here how to generalize these concepts to the case of a worker whose feasible frontier is not straight. A case like this arises in Unit 5.

  

  We defined Karim’s marginal rate of transformation as the rate at which he can transform free time into consumption. Diagrammatically, it is the absolute value of the slope of the feasible frontier.

  Karim’s feasible frontier is his budget constraint; all combinations of free time \(t\), and consumption \(c\), on or below the frontier are feasible choices for him. Calculating his MRT is easy in this case, because his budget constraint is straight line: it has a constant slope:

\[c= w(24-t) \Rightarrow \frac{dc}{dt}=-w\]
  So Karim’s MRT is the wage, \(w\). It is constant: that is to say, it is the same for every point on the feasible frontier. However, feasible sets arise in many economic models, and the feasible frontier is not always a straight line. We give an example here and there is another in Unit 5. As in Extension 3.3, we will use the calculus approach to marginal quantities to measure the MRT.

  Consider the case of Marina, who makes her living writing short stories that she sells to magazines. Like Karim, she values consumption \(c\), and free time \(t\), and her consumption depends on the hours she works. However, unlike Karim, she doesn’t receive a fixed wage for an hour’s work. Her productivity, and hence her income per hour, is greatest for the first hour or two she works each morning, and declines the more hours she spends writing each day.

  Suppose that, if she works for \(h\) hours, her daily income is given by a function \(f(h)\), which increases from 0 to $400 as \(h\) rises from 0 to 16 hours. We could describe it as her production function: it tells us how much income she produces, given her working hours. The properties of \(f\) are:

\[f(0)=0;\ f(16)=400;\ f'(h)>0; \text{ and } f''(h)<0\]
  The condition that the second derivative \(f''(h)\) is negative captures the property that she gets gradually less productive as hours increase: income continues to rise, but at a decreasing rate.

  Marina’s consumption is \(c=f(h)\). We can write it in terms of free time rather than working hours by substituting \(h=24-t\). This gives us the equation of the feasible frontier—that is, the maximum consumption \(c\) she can have if she takes \(t\) hours of free time:

\[c=f(24-t)\]
  Figure E3.2 shows the shape of the feasible frontier when \(f\) has these properties.

  
    The actual function we used to draw it is \(f(h)=400(1-(1-h/16)^{a})^{1/a}\), where the parameter \(a\) is equal to 1.6.

  

  The main difference from Karim’s feasible frontier in Figure 3.6 is that the slope changes as we move along it. At point B, where Marina has 22 hours of free time and works for 2 hours per day, the tangent to the curve is steep, and it becomes flatter as her daily hours of work rise.

  


                [image: In this diagram, the horizontal axis shows hours of free time per day, ranging from 8 to 24, and the vertical axis shows consumption spending in dollars, ranging from 0 to 450. Coordinates are (hours of free time, consumption spending). The feasible frontier is a downward-sloping concave curve that connects the points (8, 400), A (16, 311), B (22, 143), and (24, 0). The area between this curve and the two axes is the feasible set. Tangency lines at points A and B indicate that the feasible frontier is less steep at A than at B.]



Figure E3.2 
Marina’s feasible frontier.






  To calculate the MRT we simply differentiate the equation of the feasible frontier with respect to \(t\):

\[c=f(24-t) \Rightarrow \frac{dc}{dt} = f'(24-t) \frac{d}{dt}(24-t)\]
  using the composite function rule (also called the chain rule). Hence:

\[\begin{align}
\frac{dc}{dt} &= -f^{\prime}(24 - t) \\
\text{MRT} &= f^{\prime}(24 - t)
\end{align}\]
  As free time \(t\) increases, the marginal rate of transformation rises:

\[\frac{d\text{MRT}}{dt} = \frac{d}{dt}f^{\prime}(24-t) = -f^{\prime\prime}(24-t) > 0\]
  (using the chain rule again).

  Remember that Karim’s MRT—the rate at which he can transform free time into consumption—is his wage. We could interpret Marina’s MRT similarly: it is the rate at which she can transform free time into income, so it is effectively her wage, but this ‘wage’ declines from minute to minute as working time rises. With the function we used to draw Figure E3.2, her effective hourly wage (MRT) at point B where \(t=22\) is $42.81; but at A, where she works much longer hours and has only 16 hours of free time, it has fallen to $19.16 per hour.

  
    Exercise E3.3 Calculating and interpreting the marginal rate of transformation

    Suppose Marina’s feasible frontier has the equation \(f(t) = 100\ln(25\ –\ t)\).

    
      	Sketch her feasible frontier, with consumption per day ($) on the vertical axis and hours of free time per day on the horizontal axis for \(t\) = 8,…, 24.

      	Using calculus, derive an expression for Marina’s MRT. Use your sketch and calculus to explain how the MRT changes with Marina’s hours of free time.

      	Calculate Marina’s MRT at 16 and 22 hours of free time and compare it with the MRTs of the feasible frontier in Figure E3.2. Discuss some factors that might affect an individual’s MRT.

    

  

  Read more: Section 7.2 (for the composite function rule) of Malcolm Pemberton and Nicholas Rau. Mathematics for Economists: An Introductory Textbook (4th ed., 2015 or 5th ed, 2023). Manchester: Manchester University Press.



	



    

        

    
    

	
Unit 3 Doing the best you can: Scarcity, wellbeing, and working hours

3.5 Decision-making and scarcity


​​We have described Karim’s preferences for different combinations of consumption and free time, and worked out which combinations are feasible for him. The third step in modelling decision-making about hours of work is to bring the decision-maker’s preferences and feasible set together, to determine the combination of consumption and free time that will be chosen. Figure 3.7a brings together Karim’s feasible frontier (Figure 3.6) and indifference curves (Figure 3.4). Recall that the indifference curves indicate what Karim prefers, and their slopes show the trade-offs that he is willing to make; the feasible frontier is the constraint on his choice, and its slope shows the trade-off he is constrained to make.

Figure 3.7a shows four indifference curves, labelled IC1 to IC4. IC4 represents the highest level of utility because it is the furthest away from the origin. No combination of consumption and free time on IC4 is feasible, however, because the whole indifference curve lies outside the feasible set. Suppose that Karim considers choosing a combination somewhere in the feasible set, on IC1. The steps in Figure 3.7a show how he can increase his utility by moving to points on higher indifference curves until he reaches a feasible choice that maximizes his utility.


  


                [image: In this diagram, the horizontal axis shows hours of free time per day, and ranges from 8 to 24. The vertical axis shows consumption spending in euros, and ranges from 0 to 600. Coordinates are (hours of free time, consumption spending). A straight line connects points (8, 480) and (24, 0). Four Three downward sloping, almost parallel, convex curves are shown. From bottom to top, they are labelled IC1, IC2, IC3 and IC4. IC1 intersects the straight line in two points: point A has coordinates (21.9, 63) and point B has coordinates (9.5, 435). IC2 intersect the straight line in two points with coordinates (12, 360) which is labelled D, and (21, 90). Point C has coordinates (15.5, 255) and lies on IC2. IC3 is tangent to the straight line at point E with coordinates (17, 210). IC4 lies above the straight line at all points. At point E, the marginal rate of transformation is equal to the marginal rate of substitution.]



Figure 3.7a 
How many hours does Karim decide to work?






  


                [image: Which point will Karim choose?: In this diagram, the horizontal axis shows hours of free time per day, and ranges from 8 to 24. The vertical axis shows consumption spending in euros, and ranges from 0 to 600. Coordinates are (hours of free time, consumption spending). A straight line connects points (8, 480) and (24, 0). Three Four downward sloping, almost parallel, convex curves are shown. From bottom to top, they are labelled IC1, IC2, IC3 and IC4. IC1 intersects the straight line in two points with coordinates (21.9, 63) and (9.5, 435). IC2 intersect the straight line in two points with coordinates (12, 360) and (21, 90). IC3 is tangent to the straight line at point (17, 210). IC4 lies above the straight line at all points.]



Which point will Karim choose?



The diagram brings together Karim’s indifference curves and his feasible frontier.






  


                [image: Feasible combinations: In this diagram, the horizontal axis shows hours of free time per day, and ranges from 8 to 24. The vertical axis shows consumption spending in euros, and ranges from 0 to 600. Coordinates are (hours of free time, consumption spending). A straight line connects points (8, 480) and (24, 0). Three Four downward sloping, almost parallel, convex curves are shown. From bottom to top, they are labelled IC1, IC2, IC3 and IC4. IC1 intersects the straight line in two points: point A has coordinates (21.9, 63) and point B has coordinates (9.5, 435). IC2 intersect the straight line in two points with coordinates (12, 360) and (21, 90). IC3 is tangent to the straight line at point (17, 210). IC4 lies above the straight line at all points.]



Feasible combinations



On the indifference curve IC1, all combinations between A and B are feasible because they lie in the feasible set. Suppose Karim chooses one of these combinations.






  


                [image: Could do better: In this diagram, the horizontal axis shows hours of free time per day, and ranges from 8 to 24. The vertical axis shows consumption spending in euros, and ranges from 0 to 600. Coordinates are (hours of free time, consumption spending). A straight line connects points (8, 480) and (24, 0). Three Four downward sloping, almost parallel, convex curves are shown. From bottom to top, they are labelled IC1, IC2, IC3 and IC4. IC1 intersects the straight line in two points: point A has coordinates (21.9, 63) and point B has coordinates (9.5, 435). IC2 intersect the straight line in two points with coordinates (12, 360) and (21, 90). Point C has coordinates (15.5, 255) and lies on IC2. IC3 is tangent to the straight line at point (17, 210). IC4 lies above the straight line at all points.]



Could do better



All combinations in the area between IC1 and the feasible frontier are feasible, and give higher utility than combinations on IC1. For example, a movement to C would increase Karim’s utility.






  


                [image: Could do better: In this diagram, the horizontal axis shows hours of free time per day, and ranges from 8 to 24. The vertical axis shows consumption spending in euros, and ranges from 0 to 600. Coordinates are (hours of free time, consumption spending). A straight line connects points (8, 480) and (24, 0). Four Three downward sloping, almost parallel, convex curves are shown. From bottom to top, they are labelled IC1, IC2, IC3 and IC4. IC1 intersects the straight line in two points: point A has coordinates (21.9, 63) and point B has coordinates (9.5, 435). IC2 intersect the straight line in two points with coordinates (12, 360) which is labelled D, and (21, 90). Point C has coordinates (15.5, 255) and lies on IC2. IC3 is tangent to the straight line at point (17, 210). IC4 lies above the straight line at all points.]



Could do better



Moving from IC1 to point C on IC2 increases Karim’s utility. Switching from B to D would raise his utility by an equivalent amount.






  


                [image: The best feasible trade-off: In this diagram, the horizontal axis shows hours of free time per day, and ranges from 8 to 24. The vertical axis shows consumption spending in euros, and ranges from 0 to 600. Coordinates are (hours of free time, consumption spending). A straight line connects points (8, 480) and (24, 0). Three Four downward sloping, almost parallel, convex curves are shown. From bottom to top, they are labelled IC1, IC2, IC3 and IC4. IC1 intersects the straight line in two points: point A has coordinates (21.9, 63) and point B has coordinates (9.5, 435). IC2 intersect the straight line in two points with coordinates (12, 360) which is labelled D, and (21, 90). Point C has coordinates (15.5, 255) and lies on IC2. IC3 is tangent to the straight line at point E with coordinates (17, 210). IC4 lies above the straight line at all points.]



The best feasible trade-off



But again, Karim can raise his utility by moving into the area between IC2 and the frontier. He can continue to find feasible combinations on higher indifference curves, until he reaches E.






  


                [image: The best feasible trade-off: In this diagram, the horizontal axis shows hours of free time per day, and ranges from 8 to 24. The vertical axis shows consumption spending in euros, and ranges from 0 to 600. Coordinates are (hours of free time, consumption spending). A straight line connects points (8, 480) and (24, 0). Three Four downward sloping, almost parallel, convex curves are shown. From bottom to top, they are labelled IC1, IC2, IC3 and IC4. IC1 intersects the straight line in two points: point A has coordinates (21.9, 63) and point B has coordinates (9.5, 435). IC2 intersect the straight line in two points with coordinates (12, 360) which is labelled D, and (21, 90). Point C has coordinates (15.5, 255) and lies on IC2. IC3 is tangent to the straight line at point E with coordinates (17, 210). IC4 lies above the straight line at all points.]



The best feasible trade-off



At E, he has 17 hours of free time per day and €210 for consumption. Karim maximizes his utility: he is on the highest indifference curve obtainable, given the feasible frontier.






  


                [image: MRS = MRT: In this diagram, the horizontal axis shows hours of free time per day, and ranges from 8 to 24. The vertical axis shows consumption spending in euros, and ranges from 0 to 600. Coordinates are (hours of free time, consumption spending). A straight line connects points (8, 480) and (24, 0). Four Three downward sloping, almost parallel, convex curves are shown. From bottom to top, they are labelled IC1, IC2, IC3 and IC4. IC1 intersects the straight line in two points: point A has coordinates (21.9, 63) and point B has coordinates (9.5, 435). IC2 intersect the straight line in two points with coordinates (12, 360) which is labelled D, and (21, 90). Point C has coordinates (15.5, 255) and lies on IC2. IC3 is tangent to the straight line at point E with coordinates (17, 210). IC4 lies above the straight line at all points. At point E, the marginal rate of transformation is equal to the marginal rate of substitution.]



MRS = MRT



At E, the indifference curve is tangent to the feasible frontier. The marginal rate of substitution (corresponding to the slope of the indifference curve) is equal to the marginal rate of transformation (corresponding to the slope of the frontier).








Karim maximizes his utility at point E, where his indifference curve is tangent to the feasible frontier (they touch but do not cross). The model predicts that Karim will:


  	choose to spend 7 hours each day working, and 17 hours on other activities

  	have €210 to spend on consumption.



In Figure 3.7a, Karim reaches the highest attainable indifference curve at E: the point on the feasible frontier where the indifference curve and the feasible frontier have the same slope. Now, remember that the slopes represent the two trade-offs facing Karim:


  	The slope of the indifference curve represents the MRS: It is the trade-off he is willing to make between free time and consumption.

  	The slope of the frontier represents the MRT: It is the trade-off that he is constrained to make between free time and consumption because it is not possible to go beyond the feasible frontier.



Karim achieves the highest possible utility where the two trade-offs just balance (E). His best combination of consumption and free time is at the point where the marginal rate of transformation is equal to the marginal rate of substitution.

Figure 3.7b shows the MRS (slope of indifference curve) and MRT (slope of feasible frontier) at the points shown in Figure 3.7a. At B and D, the amount of consumption Karim is willing to trade for an hour of free time (MRS) is greater than the amount he would have to trade (MRT), so he prefers to increase his free time. At A, the MRT is greater than the MRS, so he prefers to decrease his free time. And, as expected, at E the MRS and MRT are equal.




      
  
    
      	 
      	B
      	D
      	E
      	A
    

  
  
    
      	Free time
      	9.5
      	12
      	17
      	21.9
    

    
      	Consumption
      	435
      	360
      	210
      	63
    

    
      	MRT
      	30
      	30
      	30
      	30
    

    
      	MRS
      	223
      	105
      	30
      	2
    

  


    


Figure 3.7b 
How many hours does Karim decide to work?







	constrained choice problem
	A problem in which a decision-maker chooses the values of one or more variables to achieve an objective (such as maximizing profit, or utility) subject to a constraint that determines the feasible set (such as the demand curve, or budget constraint).




​​​We have modelled Karim’s decision on working hours as what we call a constrained choice problem: a decision-maker (Karim) pursues an objective (utility maximization, in this case) subject to a constraint (his feasible frontier).

In our example, both free time and consumption are scarce for Karim because:


  	Free time and consumption are goods: Karim values both of them.

  	Each has an opportunity cost: More of one good means less of the other.



In constrained choice problems, the solution is the choice that best satisfies the individual’s objectives. If we assume that utility maximization is Karim’s goal, then the best combination of consumption and free time is a point on the feasible frontier at which:

\[\text{MRS} = \text{MRT}\]
The table in Figure 3.8 summarizes Karim’s trade-offs.




      
  
    
      	 
      	The trade-off
      	Where to find it on the diagram
    

  
  
    
      	MRS
      	The amount of consumption, in euros, that Karim is willing to trade for an hour of free time
      	The slope of the indifference curve
    

    
      	MRT
      	The amount of consumption Karim would gain (or lose) by giving up (or taking) another hour of free time
      	The slope of the budget constraint (the feasible frontier) which is equal in absolute value to the wage
    

  


    


Figure 3.8 
Karim’s trade-offs.






We sometimes say that ‘the MRS is equal to the slope of the indifference curve’, and ‘the MRT is equal to the slope of the feasible frontier’. But the MRS and MRT are both positive numbers, and the slopes are negative. Strictly speaking, we mean that the MRS and MRT are equal to the slopes in absolute value.


  Exercise 3.4 Zoë’s constrained choice problem

  Remember the choice facing Zoë, from Exercise 3.3, who has a budget of £240 for cinema tickets (costing £10 each) and nights out socializing with friends (£16 each on average). We can think of her problem as similar to Karim’s: both cinema tickets and nights out are goods for her; she would like to have as many of both as possible, but her choice is limited by her budget constraint.

  
    	Using the diagram of the feasible set from Exercise 3.3, sketch indifference curves to show her preferences for the two goods, assuming they have a similar shape to Karim’s (downward-sloping and becoming flatter as free time increases). Explain why it is reasonable to assume that Zoë’s indifference curves also have this shape (Hint: think about how the MRS changes as you move along an indifference curve.) Can you think of any reason why they might have a different shape (for example, straight lines, or curves that become steeper as the good on the horizontal axis increases)?

    	For the indifference curves you have drawn, mark her most-preferred combination of cinema tickets and nights out on the diagram. (This is only an illustrative sketch, but make sure that all the indifference curves have plausible shapes and do not cross.)

    	What is Zoë’s marginal rate of substitution at this point? How do you know?

  




  Exercise 3.5 Alexei’s constrained choice problem

  Consider the situation of Alexei, a student, who knows that his final grade from the course will depend on the average number of hours he studies in a day. If he does not study, his grade will be zero. For each hour that he studies, his grade will increase by 8 percentage points, up to a maximum of 12 hours per day. After that, more study will not raise his grade any further.

  
    	Suppose that the only things Alexei cares about are his final grade and his free time. Are these two goods scarce for Alexei? Explain.

    	Draw a graph showing how Alexei’s grade depends on his hours of study (with study hours on the horizontal axis).

    	In a diagram with hours of free time on the horizontal axis and grade on the vertical axis, sketch indifference curves to represent Alexei’s preferences, assuming as before that they are downward-sloping and become flatter as free time increases.

    	Add Alexei’s feasible frontier and feasible set to the diagram. (Hint: it should be the mirror image of the graph in Question 2 of this exercise.) What is his marginal rate of transformation between free time and grade points?

    	Mark Alexei’s preferred choice on your diagram. (Your answer will depend on how you have drawn the indifference curves). How many hours per day does he choose to study?

    	Draw another set of indifference curves (using a separate diagram) to show that Alexei’s preferences could lead him to choose exactly 12 hours of free time per day, and that in this special case, his MRS could be less than his MRT. Would he ever decide to have fewer than 12 hours of free time?

  




  
    Question 3.7 Choose the correct answer(s)

    Figure 3.7a shows Karim’s feasible frontier and his indifference curves for consumption and hours of free time per day. Suppose that other workers with similar qualifications have the same feasible frontier, but that their indifference curves may have different slopes, depending on their preferences.

    


                [image: In this diagram, the horizontal axis shows hours of free time per day, and ranges from 8 to 24. The vertical axis shows consumption spending in euros, and ranges from 0 to 600. Coordinates are (hours of free time, consumption spending). A straight line connects points (8, 480) and (24, 0). Three downward sloping, almost parallel, convex curves are shown. From bottom to top, they are labelled IC1, IC2, IC3 and IC4. IC1 intersects the straight line in two points: point A has coordinates (21.9, 63) and point B has coordinates (9.5, 435). IC2 intersect the straight line in two points with coordinates (12, 360) which is labelled D, and (21, 90). Point C has coordinates (15.5, 255) and lies on IC2. IC3 is tangent to the straight line at point E with coordinates (17, 210). IC4 lies above the straght line at all points. At point E, the marginl rate of transformation is equal to the marginal rate of substitution.]






    Using this diagram, read the following statements and choose the correct option(s).

    
      	Karim will choose a point where the marginal rate of substitution equals the marginal rate of transformation.

      	C is below the feasible frontier but D is on the feasible frontier. Therefore, Karim may choose point D as his best choice.

      	The other workers who have downward-sloping indifference curves, whatever their slope, would choose point E.

      	At E, Karim has the highest ratio of consumption per hour of free time per day.

    

    
      	If Karim were at a point on the feasible frontier where MRS ≠ MRT, then he would be willing to give up more of one good than would actually be necessary to get some of the other. Therefore, he will choose to do so until he reaches a point where MRS = MRT.

      	Along the feasible frontier, Karim would be on a higher indifference curve at E than at D. Therefore point D is not his best choice.

      	Consumers with flatter indifference curves (more willing to sacrifice more hours of free time for the amount of consumption) have a lower marginal rate of substitution. Therefore, they will choose combinations to the left of E (such as D) where their indifference curves are tangent to the feasible frontier.

      	The points along the feasible frontier to the left of E have higher consumption relative to hours of free time, but Karim prefers point E, where the marginal rate of substitution equals the marginal rate of transformation.

    

  




  Extension 3.5 Solving the constrained choice problem for consumption and free time

  
    Constrained choice problems arise in many economic models. Although diagrams can help us understand them, as they do in the main part of this section, solving them mathematically gives us additional insight, and also helps to ensure that we are not misled by the particular way we draw a diagram. In this extension, we describe two methods for solving them using calculus. One uses the analysis and economic insight from Extensions 3.3 and 3.4; the other is a mathematical substitution method that can sometimes be used for constrained choice problems.

  

  Karim wants as much consumption as possible while sacrificing the least possible amount of free time. This is shown diagrammatically in Figure 3.7a (reproduced here as Figure E3.3): he maximizes his utility by choosing point E where an indifference curve is tangential to the feasible frontier. At point E, his marginal rate of substitution (MRS) is equal to his marginal rate of transformation (MRT). In this extension, we show how to formulate Karim’s decision mathematically as a constrained choice problem, and solve it to find his best combination of consumption and free time.

  


                [image: In this diagram, the horizontal axis shows hours of free time per day, and ranges from 8 to 24. The vertical axis shows consumption spending in euros, and ranges from 0 to 600. Coordinates are (hours of free time, consumption spending). A straight line connects points (8, 480) and (24, 0). Three Four downward sloping, almost parallel, convex curves are shown. From bottom to top, they are labelled IC1, IC2, IC3 and IC4. IC1 intersects the straight line in two points: point A has coordinates (21.9, 63) and point B has coordinates (9.5, 435). IC2 intersect the straight line in two points with coordinates (12, 360) which is labelled D, and (21, 90). Point C has coordinates (15.5, 255) and lies on IC2. IC3 is tangent to the straight line at point E with coordinates (17, 210). IC4 lies above the straight line at all points.]



Figure E3.3 
How many hours does Karim decide to work?






  Karim’s utility function (the one shown in Figure E3.3) is

\[u(t,c)=(t-6)^2(c-45) \text{ for } t>6, c>45\]
  and the equation of the feasible frontier (his budget constraint) is \(c= w(24-t)\), where \(w\) is the wage (equal to $30 in Figure E3.3).

  
    Karim’s constrained choice problem

    Choose \(t\) and \(c\) to maximize \(u(t, c)\) subject to the constraint, \(c=w(24\ –\ t)\).

  

  In constrained choice problems, the function we want to maximize (or in some problems minimize) is called the ‘objective function’. Karim’s objective is to maximize his utility.

  Sometimes in this sort of problem, the constraint is written as an inequality: \(c \leq w(24\ –\ t)\), which can be interpreted as saying that his choice must lie in the feasible set. But because his utility depends positively on \(t\) and \(c\), we know that he will want to choose a point on the frontier. So we can write the constraint as an equation, which makes the problem easier to solve mathematically.

  Two methods for solving Karim’s constrained choice problem

  One way to solve Karim’s problem is to use the constraint to substitute for \(c\) in terms of \(t\) in the utility function, so that utility is expressed as a function of the single variable \(t\):

\[u = (t-6)^2(w(24-t)-45)\]
  Then we can maximize this expression with respect to \(t\) by equating its derivative to zero. Using the product rule for differentiation:

\[\begin{align}
\frac{du}{dt} = 2(t - 6)(w (24 - t) - 45) - w (t - 6)^{2} &= 0 \\
\Rightarrow 2(w(24 - t) - 45) &= w(t - 6)
\end{align}\]
  Rearranging to solve this equation for \(t\), we obtain:

\[t=18-\frac{30}{w}\]
  In the case when \(w=30\), this gives ­us \(t=17\), and we can substitute back into the budget constraint to determine the corresponding level of consumption: \(c = 30(24-17) = 210\).

  To check that we have found a maximum point (rather than a minimum or a point of inflection) we should consider the sign of the second derivative \(d^2u/dt^2\) at this point. Differentiating the expression above for \(du/dt\), you can check that \(d^2u/dt^2=90(23-2t)\), which is negative when \(t=17\)—so this is indeed a maximum.

  In summary, to maximize his utility subject to the budget constraint, Karim should choose to take 17 hours of free time, and work for 7 hours, obtaining consumption of $210. This is point E in Figure E3.3.

  An alternative method is to apply what we know about the solution from drawing indifference curves and the budget constraint. That is, the best combination of \(c\) and \(t\) for Karim is at the tangency point of the budget constraint and an indifference curve. So it satisfies two conditions:

  
    	It is on the budget constraint.

    	It is at a point where \(\text{MRS}=\text{MRT}\).

  

  We know from Extension 3.3 that the MRS is equal to the ratio of the marginal utilities, \(\frac{\partial u}{\partial t}/\frac{\partial u}{\partial c}\):

\[\frac{\partial u}{\partial t} = 2(t-6)(c-45) \ \text{and} \ \frac{\partial u}{\partial c} = (t-6)^2 \Rightarrow \text{MRT} = \frac{2(c-45)}{(t-6)}\]
  and from Extension 3.4 that the MRT is \(w\). So the two conditions satisfied by Karin’s best combination are:

\[c = w(24-t)\]
\[\frac{2(c-45)}{(t-6)} = w\]
  This gives us a pair of simultaneous equations for \(t\) and \(c\). The easiest way to solve them is to use the first equation to substitute for \(c\) in the second. You can check that this gives us the same equation for \(t\) that we obtained using the first method.

  The first-order condition

  You will encounter many other examples of constrained choice problems in economic models. Typically, we find the solution at a point on the constraint that satisfies a condition known as the ‘first-order condition’.

  In Karim’s problem the solution is on the budget constraint, and satisfies the first-order condition MRS = MRT. It is described as ‘first-order’ because it involves first derivatives. Using the substitution method, we obtained the first-order condition by setting the first derivative of the objective function to zero.

  Note that when we used the substitution method, we also checked the ‘second-order condition’: we checked that we had found a maximum point using the second derivative of the objective function. We didn’t check the second-order condition for the other method, because there we were using our economic understanding of the problem (helped by a diagram) to deduce that the tangency point must be the maximum.

  
    Exercise E3.4 Solving the constrained problem using two methods

    Karim’s friend has the utility function \(u(t,c)=t^{3}c\) and faces an hourly wage of $25.

    
      	Assuming that Karim’s friend wants to maximize utility, use the substitution method to find how many hours of free time (\(t\)) he would choose, and the corresponding amount he can consume (\(c\)).

      	Verify that you obtain the same answer using the MRS = MRT method.

      	Using the general expressions \(u(t,c)=t^a c^b\) and \(c=w(24-t)\), show that the substitution method and the MRS = MRT methods obtain the same result.

    

  

  Read more: Sections 8.1 to 8.3 of Malcolm Pemberton and Nicholas Rau. Mathematics for Economists: An Introductory Textbook (4th ed., 2015 or 5th ed., 2023). Manchester: Manchester University Press.



	



    

        

    
    

	
Unit 3 Doing the best you can: Scarcity, wellbeing, and working hours

3.6 Hours of work and technological progress


​​​As Unit 2 explains, new technologies raise the productivity of labour. If workers have sufficient bargaining power to share the benefits with their employers, their wages will rise. Figure 2.18 shows how labour productivity—and subsequently, wages—rose in the centuries following the take-off of the permanent technological revolution. We now have the tools to analyse the effects of increased wages on working hours, and on overall living standards, which depend on both free time and income.


​In 1930, John Maynard Keynes, a British economist, published an essay entitled ‘Economic Possibilities for our Grandchildren’, in which he suggested that in the 100 years that would follow, technological improvement would make us, on average, about eight times better off.1 What he called ‘the economic problem, the struggle for subsistence’ would be solved, and we would not need to work more than 15 hours per week to satisfy our economic needs. The question he raised was: how would we cope with all of the additional leisure time?

Keynes’s prediction for the rate of technological progress in countries such as the UK and the US has been approximately right, and Figure 3.1 shows that working hours have indeed fallen, although much less than he expected—it seems unlikely that average working hours in any country will be 15 hours per week by 2030.

To analyse how working people respond to rising wages, we will apply our model of constrained choice. As a first step, we will examine how a higher wage would change Karim’s choice of working hours. Remember, he expects to be able to earn €30 an hour when he moves to Madrid, and at that wage he would like to work for seven hours per day. He would obtain an income of €210 per day to spend on consumption, and have 17 hours free for other activities.


​Suppose that when he arrives in Madrid, he finds that workers with his qualifications are much in demand, and there are jobs available at a wage of €45 per hour. How will this change his decision?

When the wage increases from €30 to €45 per hour, Karim’s feasible set expands. Follow the steps in Figure 3.9 to analyse how this change will affect his choice of hours.


  


                [image: In this diagram, the horizontal axis shows hours of free time per day, and ranges from 8 to 24. The vertical axis shows consumption spending in euros, and ranges from 0 to 600. Coordinates are (hours of free time, consumption spending). A straight line connects points (8, 480) and (24, 0). A downward-sloping, convex curve is tangent to the straight line at point E (17, 210). A steeper straight line connects points (8, 720) and (24, 0). Another downward-sloping, convex curve is tangent to this line at point F (17 and a third, 300).]



Figure 3.9 
How Karim’s choice changes when the wage rises.






  


                [image: Karim’s utility-maximizing choice at the original wage: In this diagram, the horizontal axis shows hours of free time per day, and ranges from 8 to 24. The vertical axis shows consumption spending in euros, and ranges from 0 to 600. Coordinates are (hours of free time, consumption spending). A straight line connects points (8, 480) and (24, 0). A downward-sloping, convex curve is tangent to the straight line at point E (17, 210).]



Karim’s utility-maximizing choice at the original wage



With a wage of €30 per hour, Karim chooses point E, with 17 hours of free time and consumption of €210 per day.






  


                [image: An increase in the wage: In this diagram, the horizontal axis shows hours of free time per day, and ranges from 8 to 24. The vertical axis shows consumption spending in euros, and ranges from 0 to 600. Coordinates are (hours of free time, consumption spending). A straight line connects points (8, 480) and (24, 0). A downward-sloping, convex curve is tangent to the straight line at point E (17, 210). A steeper straight line connects points (8, 720) and (24, 0).]



An increase in the wage



When the wage rises, the budget constraint changes. If Karim took 24 hours of free time, his consumption would still be zero, as before. But for every hour of free time he gives up to work, his income and consumption will now be higher than before. The budget constraint pivots outwards around the point (24,0).






  


                [image: The budget constraint is steeper: In this diagram, the horizontal axis shows hours of free time per day, and ranges from 8 to 24. The vertical axis shows consumption spending in euros, and ranges from 0 to 600. Coordinates are (hours of free time, consumption spending). A straight line connects points (8, 480) and (24, 0). A downward-sloping, convex curve is tangent to the straight line at point E (17, 210). A steeper straight line connects points (8, 720) and (24, 0).]



The budget constraint is steeper



A rise in the wage from €30 to €45 per hour makes the budget constraint steeper. The slope changes from –30 to –45.






  


                [image: The feasible set is larger: In this diagram, the horizontal axis shows hours of free time per day, and ranges from 8 to 24. The vertical axis shows consumption spending in euros, and ranges from 0 to 600. Coordinates are (hours of free time, consumption spending). A straight line connects points (8, 480) and (24, 0). A downward-sloping, convex curve is tangent to the straight line at point E (17, 210). A steeper straight line connects points (8, 720) and (24, 0). Another downward-sloping, convex curve is tangent to this line. at point F (17 and a third, 300).]



The feasible set is larger



Karim’s feasible set has expanded. Now he has a wider choice of combinations of consumption and free time, and he can reach a higher indifference curve.






  


                [image: The new utility-maximizing choice: In this diagram, the horizontal axis shows hours of free time per day, and ranges from 8 to 24. The vertical axis shows consumption spending in euros, and ranges from 0 to 600. Coordinates are (hours of free time, consumption spending). A straight line connects points (8, 480) and (24, 0). A downward-sloping, convex curve is tangent to the straight line at point E (17, 210). A steeper straight line connects points (8, 720) and (24, 0). Another downward-sloping, convex curve is tangent to this line at point F (17 and a third, 300).]



The new utility-maximizing choice



He will choose the point on the new budget constraint that reaches the highest possible indifference curve. The best choice is point F, where the new budget constraint is tangent to an indifference curve.






  


                [image: A higher wage raises Karim’s living standards: In this diagram, the horizontal axis shows hours of free time per day, and ranges from 8 to 24. The vertical axis shows consumption spending in euros, and ranges from 0 to 600. Coordinates are (hours of free time, consumption spending). A straight line connects points (8, 480) and (24, 0). A downward-sloping, convex curve is tangent to the straight line at point E (17, 210). A steeper straight line connects points (8, 720) and (24, 0). Another downward-sloping, convex curve is tangent to this line at point F (17 and a third, 300).]



A higher wage raises Karim’s living standards



Karim will choose point F, increasing his utility (living standards). Here he will have more free time (17 hours and 20 minutes per day) and higher consumption (€300). As a result of the wage rise, he wants to reduce his work hours by 20 minutes per day.








With the higher wage, Karim will choose point F, where the new budget constraint is tangent to indifference curve IC4, giving him more utility than at point E. Because the feasible set has expanded, he can achieve a higher standard of living. To obtain the highest possible utility, he chooses the point on his new budget constraint where \(\text{MRS} = w\), so that his two trade-offs are in balance. His marginal rate of substitution between free time and consumption is equal to the marginal rate of transformation between them—which is now higher, because it is given by the wage.

In Figure 3.9, the effect of the wage rise is that Karim chooses to have more of both goods: not only higher consumption but also more free time. It is important to realize that this is just one possible result. Had we drawn the shape of the indifference curves differently, the tangency point would have been different. The higher wage definitely makes it feasible to have both more consumption and more free time, but whether Karim will choose to have more of both depends on his preferences between the two goods.

The reason why is that the increase in wage affects Karim in two ways.


	income effect
	The effect that an increase in income has on an individual’s demand for a good (the amount that the person chooses to buy) because it expands the feasible set of purchases. When the price of a good changes, this has an income effect because it expands or shrinks the feasible set, and it also has a substitution effect. See also: substitution effect.
	substitution effect
	When the price of a good changes, the substitution effect is the change in the consumption of the good that occurs because of the change in the good’s relative price. The price change also has an income effect, because it expands or shrinks the feasible set. See also: income effect.




​​First, it moves the budget constraint outwards, expanding his feasible set. He is better off: he can now choose combinations of consumption and free time that he couldn’t afford before. This is called the income effect: in general, if we can afford to have more of the goods we value—including free time—we will want to do so.

The income effect of a wage rise makes Karim want to take more free time.


​​Secondly, the wage rise increases the opportunity cost of free time, giving him a greater incentive to work. Taking an extra hour of free time now costs more in lost consumption. This tips the balance towards consumption rather than free time, encouraging him to work more. This is called the substitution effect: if one good (free time in this case) becomes more expensive relative to the other, we will use our resources to obtain less of it, and more of the other. We will want to substitute some of one good for the other.

The substitution effect of a wage rise makes Karim want to take less free time.

So these two effects of a wage rise work in opposite directions. In Figure 3.9, the income effect dominates. At any level of free time, Karim can obtain higher consumption than before. He takes advantage of the additional income to have more free time. But it is also possible for the extra incentive to work to dominate, in which case workers respond to rising wages by working longer hours.


​Keynes, in considering what might happen over the course of a century, correctly predicted that hours of work would fall. He argued that with much higher wages, his grandchildren’s generation would easily be able to satisfy their material needs and live a comfortable life. He was assuming that as their incomes rose, they would attach relatively less value to increasing income further. Interpreting his argument using our model, we could say that he thought that the income effect would outweigh the increased incentive to work.

But in predicting that working time would fall to 15 hours a week, he seems to have underestimated the strength of the preference for working and consuming that would affect the decisions of future workers as prosperity rose. Later in this unit, we will discuss some reasons why preferences may have changed.


  
    Question 3.8 Choose the correct answer(s)

    Starting from a diagram like Figure 3.9, consider what would happen to Karim’s utility-maximizing choice of consumption and working time if his wage increased further, to €60 an hour. Based on this information, read the following statements and choose the correct option(s).

    
      	The opportunity cost of free time would fall, so he would take more free time.

      	He may choose to work longer hours and consume less.

      	He may decide to work 9 hours a day, as he did when the wage was €30.

      	His living standards may fall, if hours of work are high at the utility-maximizing point.

    

    
      	The opportunity cost of free time is equal to the wage. So the opportunity cost of free time would rise to €60 an hour. But he may take more free time.

      	He would not reduce both free time and consumption, because that would give him lower utility than he has at point F.

      	Working hours at the new utility-maximizing choice could be the same as at points E or F—or higher, or lower, depending on the shape of his indifference curves.

      	After the wage rise, F would still be feasible. But Karim will choose a point with higher utility, or in other words, higher living standards.

    

  




​
  Exercise 3.6 Why do people still work long hours?

  An article by Tim Harford in the Undercover Economist column of the Financial Times considers why we have not reduced working hours as much as Keynes expected.2

  
    	What are the main reasons he suggests for this observation? Would these reasons affect some groups of workers more than others?

    	If Tim Harford is right, what has happened to our marginal rate of substitution between consumption and free time as prosperity has increased?

  




  
    	
      John Maynard Keynes. 1963. ‘Economic Possibilities for our Grandchildren’. In Essays in Persuasion, New York, NY: W. W. Norton & Co. ↩

    

    	
      Tim Harford. 2015. ‘The rewards for working hard are too big for Keynes’s vision’. The Undercover Economist. First published by The Financial Times. Updated 3 August 2015. ↩

    

  



	



    

        

    
    

	
Unit 3 Doing the best you can: Scarcity, wellbeing, and working hours

3.7 Income and substitution effects on hours of work and free time


​​​When we use the model of constrained choice to analyse the effects of a wage rise (as for Karim in Section 3.6) we find that living standards (represented by utility in the model) always rise. Hours of work may either rise or fall, depending on which of two opposing effects dominates. In this section, we analyse these two effects in more detail, using another example to disentangle them.

Imagine that you are planning how to spend the ten-week summer break before your next year at college. You have the opportunity to work in a local shop, where you would be paid $90 per day. But you also want to have time to meet friends, take a holiday, and study for next year’s courses. How many days should you work during the break?

We will suppose that, like Karim, you care about two goods: the consumption that you can enjoy from your earnings, and the number of days of free time you will have. You are making a plan for the whole summer break, so we will focus on the total amounts of consumption and free time, rather than daily and weekly averages.

You have a total of 70 days in which you can either work or take free time. If \(w\) is the daily wage, and you take \(d\) days of free time during the break, then you work for \((70 − d)\) days, and your maximum level of consumption, \(c\), is given by the budget constraint:

\[c = w(70 - d)\]
Figure 3.10 shows your budget constraint when the daily wage is $90, and your feasible set.

The slope of the budget constraint corresponds to the wage: for each additional free day, total consumption must decrease by $90. The area under the budget constraint is your feasible set. Your problem is very similar to Karim’s problem: the marginal rate at which you can transform days of free time into consumption, which is also the opportunity cost of a free day, is constant and is equal to your wage: it is $90 for every day you work.

What will you choose? That depends on your preferences, and they will depend, in turn, on your situation. For example, if you are able to live rent-free with your family, income will be less important to you than to a student who has to pay for accommodation, and you will place a relatively high value on free time. If part of your earnings will be needed to pay for consumption during the next semester at college, you may be less willing to substitute free time for consumption. Your preferred choice of free time and consumption will be the combination on the feasible frontier that is on the highest possible indifference curve. In Figure 3.10, we have drawn indifference curves of the typical shape. Work through the steps to find your most-preferred choice.


  


                [image: In this diagram, the horizontal axis shows days of free time, and ranges from 0 to 70. The vertical axis shows consumption in dollars, and ranges from 0 to 8,000. Coordinates are (days of free time, consumption). A straight, downward sloping line connects points (0, 6,300) and (70, 0). There are two parallel, downward-sloping, convex curves. One is tangent to the straight line at point A (34, 3,240). The other lies below this one at all points.]
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Figure 3.10 
Your preferred choice of free time and consumption.






  


                [image: The budget constraint and the feasible set: In this diagram, the horizontal axis shows days of free time, and ranges from 0 to 70. The vertical axis shows consumption in dollars, and ranges from 0 to 8,000. Coordinates are (days of free time, consumption). A straight, downward sloping line connects points (0, 6,300) and (70, 0).]
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The budget constraint and the feasible set



The budget constraint shows the maximum amount of consumption you can have for each number of free days. It is your feasible frontier, and the area below it is the feasible set. The equation of the budget constraint is c = w(70 − d). The wage is w = 90, so the budget constraint is c = 90(70 − d).






  


                [image: The marginal rate of transformation: In this diagram, the horizontal axis shows days of free time, and ranges from 0 to 70. The vertical axis shows consumption in dollars, and ranges from 0 to 8,000. Coordinates are (days of free time, consumption). A straight, downward sloping line connects points (0, 6,300) and (70, 0).]
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The marginal rate of transformation



The wage is $90, so the slope of the budget constraint is –90. $90 is your MRT (the rate at which you can transform free days into consumption), and it is also the opportunity cost of a free day.






  


                [image: Your ideal plan: In this diagram, the horizontal axis shows days of free time, and ranges from 0 to 70. The vertical axis shows consumption in dollars, and ranges from 0 to 8,000. Coordinates are (days of free time, consumption). A straight, downward sloping line connects points (0, 6,300) and (70, 0). There are two parallel, downward-sloping, convex curves. One is tangent to the straight line at point A (34, 3,240). The other lies below this one at all points.]
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Your ideal plan



With these indifference curves, your ideal plan for the break would be at point A, with 34 free days, and earnings of $3,240. At this point, your MRS is equal to the absolute value of the slope of the budget constraint, which is the wage ($90).








If your indifference curves have the same shape as the ones in Figure 3.10, then you would choose point A, with 34 free days during the break. You plan to spend 36 days at work in the shop, with total earnings of $3,240.

Like Karim, you are balancing two trade-offs: your MRS, the rate at which you are willing to swap days of free time for additional consumption; and your MRT, the rate at which you are able to transform free days into consumption—which is equal to the daily wage. Your utility-maximizing combination of consumption and free time is the point on the budget constraint where:

\[\text{MRS} = \text{MRT} = w\]
While considering this decision, you receive an email. A mysterious benefactor would like to give you $1,000 to spend as you like (all you have to do is provide your banking details). You realize at once that this will affect your plan. The new situation is shown in Figure 3.11: for each level of free time, your total income (earnings plus the mystery gift) is $1,000 higher than before. So the budget constraint is shifted upwards by $1,000—the feasible set has expanded. Your budget constraint is now:

\[c = 90(70 - d) + \text{1,000}\]



                [image: In this diagram, the horizontal axis shows days of free time, and ranges from 0 to 70. The vertical axis shows consumption in dollars, and ranges from 0 to 7,000. Coordinates are (days of free time, consumption). A straight, downward sloping line connects points (0, 6,300) and (70, 0). Point A (34, 3,240) lies on this line. Another straight line connects points (0, 7,336) and (81.51, 0) and lies above the previous line at all points. Point B (39.4, 3,790) lies on the higher straight line. There are three parallel, downward-sloping, convex curves. From bottom to top, they are labelled IC1, IC2, and IC3. IC3 is tangent to the highest straight line at point B. IC2 is tangent to the lowest straight line at point A. IC1 lies below IC2 at all points.]



Figure 3.11 
The effect of additional income on your choice of free time and consumption.






The extra income of $1,000 does not change your opportunity cost of time: each hour of free time still reduces your consumption by $90 (the wage). Your new ideal choice is at B, with 39 days of free time. B is the point on IC3 where the MRS is equal to $90. With the indifference curves shown in this diagram, your response to the extra income is not simply to spend $1,000 more; you increase consumption by less than $1,000, and you take some extra free time. A student with different preferences might not choose to increase their free time: Figure 3.12 shows a case in which the MRS at each value of free time is the same on both indifference curves. This student chooses to keep their free time the same, and consume $1,000 more.




                [image: In this diagram, the horizontal axis shows days of free time, and ranges from 0 to 70. The vertical axis shows consumption in dollars, and ranges from 0 to 8,000. Coordinates are (days of free time, consumption). A straight, downward sloping line connects points (0, 6,300) and (70, 0). Point A (34, 3,240) lies on this line. Another straight line connects points (0, 7,336) and (81.51, 0) and lies above the previous line at all points. Point B (34, 4,240) lies on the higher straight line. There are two parallel, downward-sloping, convex curves. The higher curve is tangent to the highest straight line at point B. The lower curve is tangent to the lowest straight line at point A.]



Figure 3.12 
A student with different preferences: their MRS doesn’t change when consumption rises.







	income effect
	The effect that an increase in income has on an individual’s demand for a good (the amount that the person chooses to buy) because it expands the feasible set of purchases. When the price of a good changes, this has an income effect because it expands or shrinks the feasible set, and it also has a substitution effect. See also: substitution effect.




​Figures 3.11 and 3.12 show examples of the income effect: the effect of additional income on the choice of free time. Your income effect, shown in Figure 3.11, is positive—extra income raises the level of free time you will choose. For the student in Figure 3.12, the income effect is zero. We assume that for most goods the income effect will be either positive or zero, but not negative: if your income increased, you would not choose to have less of something that you valued.


	substitution effect
	When the price of a good changes, the substitution effect is the change in the consumption of the good that occurs because of the change in the good’s relative price. The price change also has an income effect, because it expands or shrinks the feasible set. See also: income effect.




​The $1,000 gift is unearned income, so it only has an income effect. Since the MRT has not changed, there is no increased incentive to work. So there is no substitution effect: the opportunity cost of a free day is still $90, and you have no reason to substitute consumption for free time.

You suddenly realize that it might not be wise to give the mysterious stranger your bank account details (perhaps it is a hoax). With regret you return to the original plan, and decide to work for 34 days during the break. But suddenly your fortunes improve. You hear of a vacancy at the superstore, where you would be paid $130 per day. Now your budget constraint is:

\[c = 130(70 - d)\]
Figure 3.13a shows how the budget constraint changes when the wage rises from $90 to $130 per day. For each day of free time you give up, your consumption can now rise by $130 rather than $90, so the budget constraint becomes steeper. It pivots around the point (70, 0)—whatever the wage, your consumption will be zero if you don’t work. Your feasible set has expanded. And now you achieve the highest possible utility at point D, with only 30 free days, but consumption of $5,200. You send off your application to the superstore.




                [image: In this diagram, the horizontal axis shows days of free time, and ranges from 0 to 70. The vertical axis shows consumption in dollars, and ranges from 0 to 8,000. Coordinates are (days of free time, consumption). A straight, downward sloping line connects points (0, 6,300) and (70, 0). Another straight line connects points (0, 9,100) and (70, 0). Point D (30, 5,200) lies on this line. There are two parallel, downward-sloping, convex curves. One is tangent to the upper straight line at point D. The other is tangent to the lower straight line at point A (34, 3,240).]



Figure 3.13a 
The effect of a wage rise on your choice of free time and consumption.






Compare the outcomes in Figure 3.11 and 3.13a. With an increase in unearned income, you want to work fewer days, while the wage increase in Figure 3.13a makes you decide to increase your days of work. Why does this happen? Because the substitution effect of the wage increase is bigger than the income effect:


  	The feasible set expands, raising your potential utility: For each level of free time, you can have more consumption. For a given level of free time, your MRS is higher at a point with higher income: you are now more willing to sacrifice consumption for extra free time. This is the income effect shown in Figure 3.11—you respond to additional income by taking more free time as well as increasing consumption.

  	The budget constraint is steeper: The opportunity cost of free time is now higher. In other words, the marginal rate at which you can transform time into income (the MRT) has increased. And that means you have an incentive to work more—to decrease your free time. This is the substitution effect, and in Figure 3.13a it outweighs the income effect.



We can measure the income and substitution effects more precisely, using the diagram. Before the wage rise, you are at A on IC2. The higher wage enables you to reach point D on IC4. Figure 3.13b shows how we can decompose the change from A to D into two parts that correspond to these two effects.


  


                [image: In this diagram, the horizontal axis shows days of free time, and ranges from 0 to 70. The vertical axis shows consumption in dollars, and ranges from 0 to 7,000. Coordinates are (days of free time, consumption). There are three straight lines. Two are parallel to each other. The lower of the two connects points (0, 6,300) and (70, 0). The higher of the two connects points (0, 7,697), C (41.5, 3959) and (85.49, 0). The third straight line is steeper than the other two and connects points (0, 9,100) and (70, 0). Point D (30, 5,200) lies on this line. There are two parallel, downward-sloping, convex curves. One is tangent to the steeper straight line at point D and the higher of the two parallel lines at point C. The other is tangent to the lower straight line at point A (34, 3,240). The horizontal distance between points A and C is the income effect. The horizontal distance between C and D is the substitution effect. The horizontal distance between points A and D is the overall effect.]



Figure 3.13b 
The effect of a wage rise on your choice of free time and consumption.






  


                [image: A rise in wages: In this diagram, the horizontal axis shows days of free time, and ranges from 0 to 70. The vertical axis shows consumption in dollars, and ranges from 0 to 8,000. Coordinates are (days of free time, consumption). A straight, downward sloping line connects points (0, 6,300) and (70, 0). Another straight line connects points (0, 9,100) and (70, 0). A downward-sloping, convex curve is tangent to straight line at point A (34, 3,240).]



A rise in wages



When the wage is $90, your best choice of free days and consumption is at point A. The steeper line shows your new budget constraint when the wage rises to $130 per day. Your feasible set has expanded.






  


                [image: Now you can reach a higher indifference curve: In this diagram, the horizontal axis shows days of free time, and ranges from 0 to 70. The vertical axis shows consumption in dollars, and ranges from 0 to 7,000. Coordinates are (days of free time, consumption). A straight, downward sloping line connects points (0, 6,300) and (70, 0). Another straight line connects points (0, 9,100) and (70, 0). Point D (30, 5,200) lies on this line. There are two parallel, downward-sloping, convex curves. One is tangent to the upper straight line at point D (30, 5,200). The other is tangent to the lower straight line at point A (34, 3,240).]



Now you can reach a higher indifference curve



Point D on IC4 gives you the highest utility. At point D, your MRS is equal to the new wage, $130. You have only 30 free days, but your consumption has risen to $5,200.






  


                [image: If there was no change in opportunity cost of free time: In this diagram, the horizontal axis shows days of free time, and ranges from 0 to 70. The vertical axis shows consumption in dollars, and ranges from 0 to 7,000. Coordinates are (days of free time, consumption). There are three straight lines. Two are parallel to each other. The lower of the two connects points (0, 6,300) and (70, 0). The higher of the two connects points (0, 7,697), C (41.5, 3959) and (85.49, 0). The third straight line is steeper than the other two and connects points (0, 9,100) and (70, 0). Point D (30, 5,200) lies on this line. There are two parallel, downward-sloping, convex curves. One is tangent to the steeper straight line at point D and the higher of the two parallel lines at point C. The other is tangent to the lower straight line at point A (34, 3,240).]



If there was no change in opportunity cost of free time



The dotted line shows what would happen if you had enough income to reach IC4 without a change in the opportunity cost of free time. You would choose C, with more free time.






  


                [image: The income effect: In this diagram, the horizontal axis shows days of free time, and ranges from 0 to 70. The vertical axis shows consumption in dollars, and ranges from 0 to 7,000. Coordinates are (days of free time, consumption). There are three straight lines. Two are parallel to each other. The lower of the two connects points (0, 6,300) and (70, 0). The higher of the two connects points (0, 7,697), C (41.5, 3959) and (85.49, 0). The third straight line is steeper than the other two and connects points (0, 9,100) and (70, 0). Point D (30, 5,200) lies on this line. There are two parallel, downward-sloping, convex curves. One is tangent to the steeper straight line at point D and the higher of the two parallel lines at point C. The other is tangent to the lower straight line at point A (34, 3,240). The horizontal distance between points A and C is the income effect.]



The income effect



The shift from A to C is called the income effect of the wage rise; on its own it would cause you to take more free time.






  


                [image: The substitution effect: In this diagram, the horizontal axis shows days of free time, and ranges from 0 to 70. The vertical axis shows consumption in dollars, and ranges from 0 to 7,000. Coordinates are (days of free time, consumption). There are three straight lines. Two are parallel to each other. The lower of the two connects points (0, 6,300) and (70, 0). The higher of the two connects points (0, 7,697), C (41.5, 3959) and (85.49, 0). The third straight line is steeper than the other two and connects points (0, 9,100) and (70, 0). Point D (30, 5,200) lies on this line. There are two parallel, downward-sloping, convex curves. One is tangent to the steeper straight line at point D and the higher of the two parallel lines at point C. The other is tangent to the lower straight line at point A (34, 3,240). The horizontal distance between points A and C is the income effect. The horizontal distance between C and D is the substitution effect.]



The substitution effect



The rise in the opportunity cost of free time makes the budget constraint steeper. This causes you to choose D rather than C, with less free time. This is called the substitution effect of the wage rise.






  


                [image: The sum of the income and substitution effects: In this diagram, the horizontal axis shows days of free time, and ranges from 0 to 70. The vertical axis shows consumption in dollars, and ranges from 0 to 7,000. Coordinates are (days of free time, consumption). There are three straight lines. Two are parallel to each other. The lower of the two connects points (0, 6,300) and (70, 0). The higher of the two connects points (0, 7,697), C (41.5, 3959) and (85.49, 0). The third straight line is steeper than the other two and connects points (0, 9,100) and (70, 0). Point D (30, 5,200) lies on this line. There are two parallel, downward-sloping, convex curves. One is tangent to the steeper straight line at point D and the higher of the two parallel lines at point C. The other is tangent to the lower straight line at point A (34, 3,240). The horizontal distance between points A and C is the income effect. The horizontal distance between C and D is the substitution effect. The horizontal distance between points A and D is the overall effect.]



The sum of the income and substitution effects



The overall effect of the wage rise depends on the sum of the income and substitution effects. In this case, the negative substitution effect is bigger, so with the higher wage you take less free time.








Income and substitution effects


​​We can now describe the income and substitution effects more precisely. A wage rise:


  	raises your income for each level of free time, increasing the level of utility you can achieve

  	increases the opportunity cost of free time.



So it has two effects on your choice of free time:


  	The income effect (because the budget constraint shifts outwards): the effect that the additional income would have if there were no change in the opportunity cost

  	The substitution effect (because the slope of the budget constraint, the MRT, rises): the effect of the change in the opportunity cost, given the new level of utility.



Figure 3.13b shows that with indifference curves of this typical shape, a substitution effect will always be negative: with a higher opportunity cost of free time, you choose a point on the indifference curve with a higher MRS, which is a point with less free time (and more consumption). The overall effect of a wage rise depends on the sum of the income and substitution effects. In Figure 3.13b, the negative substitution effect is bigger than the positive income effect, so free time falls.

Whether the substitution effect is big enough to outweigh the income effect depends on how easy it is to substitute between working time and consumption. A student deciding how to spend the summer break may have quite a lot of flexibility in how they use their time and hence their willingness to substitute between consumption and free time. This will be reflected in the shape of their indifference curves. Even a small change in the wage available might then have a substantial effect on their choice of free time.

But for a person with many domestic responsibilities, giving up free time may be more difficult. The additional incentive to work from a small change in wages might then have little effect on their decision: the substitution effect will be smaller, and the income effect is more likely to dominate.


  
    Question 3.9 Choose the correct answer(s)

    Figure 3.14 depicts the feasible daily consumption and free time for a worker whose hourly wage is $15.

    


                [image: In this diagram, the horizontal axis shows hours of free time, and ranges from 8 to 24. The vertical axis shows consumption in dollars, and ranges from 0 to 250. A straight line connects points (0, 240) and (24, 0).]



Figure 3.14 
The feasible set for a worker whose wage is $15.






    Read the following statements and choose the correct option(s).

    
      	The slope of the budget constraint is the negative of the wage rate (–15).

      	A gift of $60 would make the budget constraint steeper, with the intercept on the vertical axis increasing to $300.

      	A decrease in the wage rate would make the feasible set smaller and reduce the worker’s utility.

      	A decrease in the wage rate would reduce the opportunity cost of free time, so the worker would choose to work fewer hours.

    

    
      	For every additional hour of free time, the worker has $15 less to spend on consumption, so the slope of the budget constraint is −15.

      	A gift would shift the budget constraint outward in a parallel manner, as the consumer could consume $60 more at any given level of free time.

      	A decrease in the wage would pivot the budget constraint inwards around the point (24,0). The feasible set would be smaller and the worker would not be able to reach the levels of utility that were possible when the wage was $15.

      	With a decrease in the wage, the opportunity cost of free time would be lower, but without seeing the indifference curves we cannot tell how hours of work would change. They could rise or fall, depending on the relative size of the income and substitution effects.

    

  




  Exercise 3.7 Zoë’s problem: The price of a cinema ticket increases

  In Exercise 3.4, you determined the best choice of social activities and entertainment for Zoë, given her budget of £240 and prices £10 and £16 for cinema tickets and nights out, respectively. The figure below shows her budget constraint and a possible set of indifference curves; with these preferences her best choice is at point A, with 13 cinema tickets and (approximately) seven nights out.

  


                [image: In this diagram, the horizontal axis shows the number of cinema tickets, and ranges between 0 and 24. The vertical axis shows the number of nights out, and ranges between 0 and 16. Coordinates are (number of cinema tickets, number of nights out). A straight line connects points (0, 15) and (16, 0). Point C (10, 6) lies on this line. A downward sloping, convex curve labelled IC2 is tangent to this straight line at point C. Another straight line connects points (0, 15) and (24, 0). Point A (13, 7) lies on this line. A downward sloping, convex curve labelled IC1 is tangent to this straight line at point A.]






  Suppose she discovers that cinema tickets in London are likely to be more expensive than elsewhere in the UK: the price is £15, rather than £10. The price increase pivots her budget constraint around the point (0, 15): she can still afford the point (0, 15), but now, if she spends all of her budget on cinema tickets, she will only be able to buy 16 tickets.

  
    	How has Zoë’s marginal rate of transformation changed? Has the opportunity cost of a cinema ticket increased or decreased?

    	How has Zoë’s spending power changed: can she afford more, or less, socializing and entertainment?

    	Point C is now her utility-maximizing choice. What has happened to her utility, and to the number of cinema tickets she chooses to buy?

    	To decompose the effect of the price change into an income and substitution effect, copy the diagram and draw a straight line tangent to IC2, with the flatter slope of the original budget constraint. Mark the tangency point B.

    	The shift from A to B is the income effect: the price increase lowers Zoë’s spending power, almost as if she had less income to spend. How does it affect the number of tickets Zoë buys?

    	The shift from B to C is the substitution effect: the effect of the change in the opportunity cost of cinema tickets, given the new level of utility. How does it affect the number of tickets she buys?

    	Can you explain why the substitution effect works in the same way for Zoë and Karim, but the income effect works in the opposite way?

  




  Extension 3.7 Mathematics of income and substitution effects

  
    In the main part of this section we solved the summer break constrained choice problem diagrammatically, and decomposed the effect of a wage change into income and substitution effects. Here, we apply the calculus method described in Extension 3.5 to solve this problem, and then determine the effects of changes in wage or income mathematically. Lastly, we explain a numerical method for decomposing the wage change into income and substitution effects.

  

  In the constrained choice problem in the main part of this section, you decide how many of the 70 days of your summer break to spend working. You choose your consumption, \(c\), and your days of free time, \(t\), to achieve the highest possible utility within your feasible set.

  
    Here we use \(t\) rather than \(d\) for days for free time to avoid confusion with the differentiation symbol.

  

  Your wage rate is \(w\), and you may also have some unearned income, \(I\).

  
    The summer break constrained choice problem

    Choose \(t\) and \(c\) to maximize \(u(t, c)\) subject to the constraint \(c=w(70 - t) + I\).

  

  We will represent your preferences using the utility function:

\[u(t, c) = t(c+600)\]
  Even in a mathematical analysis, it is helpful to draw a diagram to keep track of the economic interpretation. Figure E3.4 illustrates the decomposition into income and substitution effects with this utility function, when the wage rises from $96 to $150. The utility function is different from the one we used to draw Figure 3.13b, so the shape of the indifference curves, and the exact numbers, are slightly different, but it is a very similar problem.

  


                [image: In this diagram, the horizontal axis shows day of free time, ranging from 0 to 70, and the vertical axis shows consumption spending in dollars, ranging from 0 to 8000. Coordinates are (days of free time, consumption spending). The original budget constraint is a downward-sloping line connecting the points (0, 6720) and (70, 0). The new budget constraint is a downward-sloping line connecting the points (0, 10500) and (70, 0). A dotted downward-sloping line is parallel to the original budget constraint and connects the points (0, 8280) and (70, 1560). There are two downward-sloping convex curves that do not intersect. The lower curve is tangent to the original budget constraint at A (38, 3072). The upper curve is tangent to the new budget constraint at D (37, 4950) and tangent to the dotted line at C (46, 3864). The horizontal distance from points A to C is the income effect. The horizontal distance from points C to D is the income effect.]



Figure E3.4 
A wage increase from $96 to $150 reduces your choice of free time from 38 days (point A) to 37 days (point D).






  In Figure E3.4, you begin with a wage of $96 per day, and an unearned income of zero. You choose the combination of consumption and free time that maximizes your utility, which is at point A. If the wage increases to $150, your choice moves to point D. In the diagram, the overall effect of the wage increase on free time is a small reduction, and this is decomposed into a positive income effect and a negative substitution effect.

  We now prove these results mathematically. We will:

  
    	solve the constrained choice problem for this utility function

    	examine how changes in \(w\) and \(I\) affect the solution

    	calculate the effect on free time in the case when \(I=0\) and the wage rises from $96 to $150

    	and then decompose this change into an income effect and a substitution effect.

  

  Solving the constrained choice problem

  Remember that your best choice is a point on the budget constraint where MRS = MRT. The MRS is the ratio of the marginal utilities:

\[\text{MRS} = \left| \frac{\partial u}{\partial t} \left/ \frac{\partial u}{\partial c} \right.\right| = \frac{c+600}{t}\]
  and the MRT is the wage, \(w\) (the absolute value of the slope of the feasible frontier). Hence your chosen point \((t^*,\ c^*)\) satisfies the pair of simultaneous equations:

\[\begin{align}
 \frac{c+600}{t}&=w \\
c&=w(70-t)+I
\end{align}\]
  Using the second equation to substitute for \(c\) in the first equation and solving for \(t\) gives:

\[t^*=35+\frac{I+600}{2w}\]
  and substituting this back into the first equation determines \(c^*\):

\[c^*=wt^*-600=35w+\frac{I-600}{2}\]
  For the calculations below, it is helpful to note that the utility you get at your best choice is \(u=(c^*+600)t^*\). Since (from the first of the simultaneous equations) \(c^*+600=wt^*\), we can write your utility in terms of \(t^*\) only:

\[\begin{align}
u=w{t^*}^2
\end{align}\]
  How the solution changes if w or I changes

  The equations above show that the solution \((t^*,\ c^*)\)—that is, your utility-maximizing choice of \(c\) and \(t\)—are functions of the wage, \(w\), and unearned income, \(I\). To work out what would happen if \(w\) changed, we can differentiate the functions with respect to \(w\), holding \(I\) constant—and similarly for changes in \(I\).

  An increase in w:

  Considering first the effect on free time:

\[\begin{align*}
t^*(w, I)&= 35 + \frac{I+600}{2w} \\
\Rightarrow \frac{\partial t^*}{\partial w}&= - \frac{I+600}{2w^2}
\end{align*}\]
  The sign of the derivative tells us the direction of the effect on \(t^*\) of a small (infinitesimal) increase in \(w\). In this case it is negative—for all values of \(w\) and \(I>0\). We can deduce that with this utility function, any wage increase will reduce the choice of free time.

  What about consumption?

\[\begin{align}
c^{*}(w, I) &= 35w + \frac{I - 600}{2} \\
\Rightarrow \frac{\partial c^{*}}{\partial w} &= 35
\end{align}\]
  This partial derivative is positive for all \(w\) and \(I\), so a rise in the wage always increases chosen consumption.

  An increase in I:

  Using the same method for \(I\):

\[\begin{align}
t^{*}(w, I) &= 35 + \frac{I + 600}{2w} \Rightarrow \frac{\partial t}{\partial I} = \frac{1}{2w} > 0 \\
c^{*}(w, I) &= 35w + \frac{I - 600}{2} \Rightarrow \frac{\partial c}{\partial I} = \frac{1}{2}
\end{align}\]
  Both partial derivatives are positive for all \(I\) and \(w>0\)—so any increase in unearned income will result in more free time and consumption.

  How general are these results?

  The expressions for the partial derivatives are specific to the particular utility function we have used. But for most plausible utility functions, increases in income raise both consumption and free time, and increases in the wage raise consumption. However, the effect of the wage on free time depends on the balance between the income and substitution effects.

  How free time changes when I = 0 and the wage rises from $96 to $150

  Initially \(w=96\) and \(I=0\). Substituting these numbers into the equations for the solution above, we find the best choice in this situation, corresponding to point A in Figure E3.4:

\[t_A=35+600/192 = 38.125 \text{ and } c_A=35\times 96-300=3,060\]
  After the wage rise, \(w=150\) and \(I=0\). The best choice is point D:

\[t_D=35+600/300 = 37 \text{ and } c_D=35\times 150-300=4,950\]
  The overall effect of the wage rise on free time is a decrease from 38.125 days to 37 days.

  Decomposing the overall effect of the wage rise on free time

  The overall effect of the wage rise is that free time decreases:

\[t_D-t_A=37-38.125=-1.125\]
  We do the decomposition in four steps:

  1. What is your utility after the wage rise?

  After the wage rise, you are at point D where \(t_D= 37\). Your utility is:

\[u_D=150t_D^2=205,350\]
  In Figure E3.4, this is the level of utility on the indifference curve through D.

  2. What change in income would have the same effect on utility as the wage rise?

  Suppose that the wage had remained at \(w=96\), but unearned income had increased from 0 to \(J\). Your best choice of free time would be:

\[t=35+\frac{J+600}{192} \text { with utility } u=96t^2\]
  If this gives you the same utility as the wage rise, you will be at point C in the diagram with:

\[t_C=35+\frac{J+600}{192} \text { with utility } u_C=96t_C^2=u_D=150t_D^2.\]
  To find the value of \(J\), we solve the equation \(96t_C^2=150t_D^2\) using the expressions for \(t_C\) and \(t_D\) above. First note that (since the numbers have been carefully chosen) we can simplify the equation:

\[\begin{gather*}
96t_C^2=150t_D^2 \Rightarrow 16t_C^2=25t_D^2 \Rightarrow (4t_C)^2 = (5t_D)^2 \\
\text {and hence:} \ 4t_C = 5t_D
\end{gather*}\]
  (The other algebraic possibility, \(4t_C = -5t_D\), makes no economic sense.) Substituting for \(t_C\) and \(t_D\) and solving for \(J\):

\[\begin{align*}
4 \left (35+\frac{J+600}{192}\right)&= 5\times 37 \\
\Rightarrow J&= 1,560
\end{align*}\]
  So increasing unearned income from 0 to $1,560, while keeping the wage at $96, would have the same effect on utility as the wage rise from $96 to $150.

  3. Find the income effect

  The income effect of the wage rise is the change in free time that would occur if you achieved the same level of utility through an increase in unearned income—that is, if you received additional income of \(J\) = $1,560. It corresponds to the change in free time between points A and C:

\[\begin{gather*}
t_A=38.125 \text{ and } t_C = 35 + \frac{600+J}{192} =46.25 \\
\Rightarrow \text{ income effect }= t_C-t_A = 8.125
\end{gather*}\]
  So if you only considered the income effect of a rise in the wage from $96 to $150, you would take 8.125 additional days of free time.

  4. Find the substitution effect

  However, your choice is also affected by the increase in the opportunity cost of free time—which causes a substitution effect. Free time costs more, so you substitute consumption for free time.

  Since the overall effect of the wage rise is the sum of the income and substitution effects, and we know both the overall effect and the income effect, we can easily deduce the substitution effect:

  
    
      
        	 
        	 
        	 
      

    
    
      
        	Overall effect
        	\(t_D-t_A\)
        	= 37 − 38.125 = −1.125
      

      
        	Income effect
        	\(t_C -t_A\)
        	= 46.25 − 38.125 = +8.125
      

      
        	Substitution effect
        	\(t_D -t_C\)
        	= −1.125 − 8.125 = −9.25
      

    
  

  The substitution effect is the effect on the choice of free time of changing the wage, while keeping utility constant.

  The income and substitution effects on free time act in opposite directions

  In our example, the income effect is positive (a wage rise increases free time) while the substitution effect is negative. This is true for most plausible utility functions. Whether the overall effect on free time is positive or negative depends on which of the two component effects dominates.

  We showed above that with the utility function \(u(t, c) = t(c+600)\), an increase in the wage always reduces free time: \(\frac{\partial t^*}{\partial w}=-\frac{I+600}{2w^2}<0\). But with other utility functions we get different results. For example, if \(u(t, c) = t(c-200)\):

\[\begin{equation*}
\frac{\partial t^*}{\partial w} = -\frac{I -200}{2w^2}
\begin{cases}
< 0 & \text{if} \ I > 200 \\
= 0 & \text{if} \ I = 200 \\
> 0 & \text{if} \ I < 200
\end{cases}
\end{equation*}\]
  In this case, the positive income effect dominates when unearned income \(I\) is low, and the negative substitution effect dominates when \(I\) is high.

  
    Exercise E3.5 Income and substitution effects

    Suppose your friend has the utility function, \(u(t,c) = tc\), and has the budget constraint, \(c = w(24-t) + I\).

    
      	If the wage is $16 and \(I\) = $160, how many hours of free time would your friend choose? What would the corresponding level of consumption be?

      	Suppose the wage rises to $25, while income remains at $160. How many hours of free time would your friend choose now, and what would the corresponding level of consumption be?

      	Find the size of the income and substitution effect (measured in hours of free time) corresponding to this wage rise.

    

  

  Read more: Sections 14.1, 17.1, and 17.3 of Malcolm Pemberton and Nicholas Rau. Mathematics for Economists: An Introductory Textbook (4th ed., 2015 or 5th ed., 2023). Manchester: Manchester University Press.



	



    

        

    
    

	
Unit 3 Doing the best you can: Scarcity, wellbeing, and working hours

3.8 Is this a good model?

We have modelled the way people decide how long to spend working by assuming that they will make the best choice they can from the available combinations of two goods: consumption spending and free time. We have described their preferences using indifference curves, and their feasible set by working out their budget constraint. The model tells us that their best (utility-maximizing) choice is the level of working hours at which the feasible frontier is tangent to the indifference curve: in other words, where MRT = MRS.

You may have been thinking: this is not what people do!

Billions of people organize their working lives without knowing anything about MRS and MRT. (If they did make decisions that way, perhaps we would have to subtract the hours they would spend on calculations). And even if they did make their choice using mathematics, most people can’t just start and leave work whenever they want. So how can this model be useful?

As we explain in Section 2.8, models help us ‘see more by looking at less’. Lack of realism is an intentional feature of this model, not a shortcoming.

Trial and error replaces calculations

Can a model that ignores how we think possibly be a good model of how we choose?


​Milton Friedman, an economist, explained that when economists use models in this way, they do not claim that we actually think through these calculations (such as equating MRS to MRT) each time we make a decision. Instead, we each try various choices (sometimes not even intentionally) and we tend to adopt habits or rules of thumb that make us feel satisfied and not regret our decisions.

In his book, Essays in Positive Economics, he described it as similar to playing billiards.


  Consider the problem of predicting the shots made by an expert billiard player. It seems not at all unreasonable that excellent predictions would be yielded by the hypothesis that the billiard player made his shots as if he knew the complicated mathematical formulas that would give the optimum directions of travel, could estimate accurately by eye the angles, etc., describing the location of the balls, could make lightning calculations from the formulas, and could then make the balls travel in the direction indicated by the formulas.

  Our confidence in this hypothesis is not based on the belief that billiard players, even expert ones, can or do go through the process described. It derives rather from the belief that, unless in some way or other they were capable of reaching essentially the same result, they would not in fact be expert billiard players.1



Similarly, if we see a person regularly choosing to go to the library after lectures instead of going out, or not putting in much work on their farm, or asking for longer shifts after a pay rise, we do not need to suppose that this person has done the calculations we set out. If that person later regretted the choice, next time they might go out a bit more, work harder on the farm, or cut their hours back. Eventually, we could speculate that they might end up with a decision on work time that is close to the result of our calculations.

That is why economic theory can help to explain, and sometimes even predict, what people do—even though those people are not performing the mathematical calculations that economists make in their models.

Ceteris paribus

Another objection might be that we have left out important factors that influence decisions about working hours. We have assumed that workers only care about two goods, free time and consumption. But they may also care—for example—about their future career, and work longer hours to gain valuable experience and opportunities for promotion. And their decision may depend on the other demands on their time: for example on how many children they have and the availability of childcare. Does it matter that we have left these things out of the model?


	ceteris paribus
	Economists often simplify analysis by setting aside things that are thought to be of less importance to the question of interest. The literal meaning of the expression is ‘other things equal’. In an economic model, it means an analysis ‘holds other things constant’.



The answer is that it may not matter, as long as we are aware of the factors that we are ‘holding constant’. We can use the model to make statements about how people will respond to a rise in wages, ceteris paribus (holding other things constant). But we need to be aware that the statements would no longer be valid if those other things did change. So it might be the case that if an employer raised wages, the employees would like to increase their hours ceteris paribus, but if the employer closed the workplace nursery at the same time, the wage rise would not have the same effect.

The ceteris paribus assumptions can make it difficult to apply a model to changes that happen over a long period of time: the longer the period, the more likely it is that other things will change too.

The representative worker

We have developed a model of the choice made by a single worker, and we have analysed how the decision depends on the worker’s preferences and feasible set. How can we use it to explain the behaviour of large groups of workers—for example, all the workers in a particular country at a particular time?

In a large group, each individual will make a different decision, depending on their own preferences and feasible set. But we can use the model to understand their average behaviour if we think of it as representing the decision of a typical, or ‘representative’ worker: a worker whose preferences are typical of those in the group, and whose feasible set is determined by the average wage.

In later sections of this unit, we will apply our model of wages and working hours to help us understand data for average wages in different countries and how they have changed over time. We will interpret the data as resulting from the decisions of representative workers. But again, we will need to be careful: the typical worker that Keynes was thinking about in Britain in 1930 may be very different from typical workers in Britain, or China, in the twenty-first century.

The influence of culture and politics

Another unrealistic aspect of the model is that employers, rather than individual workers, typically choose working hours, and employers often impose a longer working day than workers prefer. And as a result, the hours that many people work are regulated by law, so that beyond some maximum amount, neither the employee nor the employer can choose hours. In this case, the government has limited the feasible set of hours and goods.

Although individual workers often have little freedom to choose their hours, it may nevertheless be the case that changes in working hours over time, and differences between countries, partly reflect the preferences of workers. If many individual workers in a democracy wish to lower their hours, they may ‘choose’ this indirectly as voters, if not individually as workers. Or they may bargain as members of a trade union for contracts requiring employers to pay higher overtime rates for longer hours.

This explanation stresses the influence of culture (leading to preferences that are shared by people within a society or country, and different from those in other societies) and politics (meaning the effects of laws, or trade union strength and objectives). They certainly help to explain differences in working hours between countries.


​​​​​Cultures seem to differ. Some northern European cultures value their vacations highly, while South Korea is famous for the long hours that employees put in. Legal limits on working time differ. In Belgium and France, the normal work week is limited to 35 to 39 hours, while in Mexico the limit is 48 hours and in Kenya even longer.

But, even on an individual level, we may influence the hours we work. For example, employers who advertise jobs with the working hours that most people prefer may find they have more applicants than other employers who offer too many (or too few) hours.

In summary, our model of working hours omits many things that influence what people do in practice, and it is important to think about whether the omissions matter for any conclusions that we draw. But we judge the quality of a model by whether it provides insight into something that we want to understand. In the next section, we will explore whether our simplified model of the choice of hours of work can help us understand why working hours have changed over time.


  
    Question 3.10 Choose the correct answer(s)

    Based on the discussion in this section, read the following statements and choose the correct option(s).

    
      	The constrained choice model necessarily has limited predictive power because workers do not actually do MRS = MRT calculations to decide their working hours.

      	The accuracy of the model’s predictions partly depend on the extent to which the ceteris paribus assumption holds.

      	Since this model focuses on the choices of an individual, it cannot be used to understand the choices of groups of individuals.

      	In contrast to our model, differences in working hours across countries capture the preferences of employers and governments, not just the preferences of workers.

    

    
      	As Milton Friedman argues (using the analogy of a billiards player), a model that ignores how we think could still be a good model of how we choose. Over time, trial and error could lead to behaviour that is close to the predictions of the model, even if individuals do not explicitly do MRS = MRT calculations.

      	The model’s predictions are based on the ceteris paribus assumption (all other important factors held constant). If this assumption does not hold, then the outcomes may be different from what we predict because other factors (besides those considered in the model) are also influencing behaviour.

      	We can model the behaviour of large groups of workers by using a ‘representative worker’, whose preferences are typical of those in the group, and whose feasible set is determined by the average wage.

      	Employers and governments both have the power to change the constraints on working hours. However, workers still have some influence over their working hours, via trade unions, voting (if in a democracy), and choosing the jobs they apply for.

    

  




  Exercise 3.8 Another definition of economics

  
  ​Lionel Robbins, an economist, wrote in 1932 that: ‘Economics is the science that studies human behaviour as a relationship between given ends and scarce means which have alternative uses.’2

  
    	Give an example from this unit to illustrate the way that economics studies human behaviour as a relationship between ‘given ends and scarce means with alternative uses’. Can you suggest any other situations in which people have to pursue their objective using ‘scarce means’?

    	Are the ‘ends’ of economic activity, that is, the things we desire, fixed? Use examples to illustrate your answer.

    	The subject matter that Robbins refers to—doing the best you can in a given situation—is an essential part of economics. But is economics limited to the study of ‘scarce means which have alternative uses’? In answering this question, compare Robbins’ definition of economics with the one given in Section 1.13: ‘The study of how people interact with each other and with their natural environment in producing and acquiring their livelihoods, and how this changes over time and differs across societies.’ Note that in 1932 when Robbins was writing, 15% of the British workforce was unemployed.
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Unit 3 Doing the best you can: Scarcity, wellbeing, and working hours

3.9 Explaining our working hours: Changes over time


	Industrial Revolution
	A wave of technological advances and organizational changes that began in Britain in the eighteenth century; it transformed an agricultural and craft-based economy into a commercial and industrial economy.




​​​​​During the year 1600, the average British worker was at work for 266 days. This statistic did not change much until the Industrial Revolution. Then, as described in Unit 2, wages began to rise, and working time rose too: to 318 days in 1870.

Meanwhile, in the US, hours of work increased for many workers who shifted from farming to industrial jobs. In 1865, the US abolished slavery, and former enslaved people used their freedom to work much less. Working hours gradually fell. Figure 3.15 shows how working time in many countries has fallen since the late nineteenth century—in some cases by more than 50%. (The UK is in both charts to aid comparison.)




                [image: There are two diagrams. In diagram 1, the horizontal axis displays years from 1900 to 2019. The vertical axis displays annual hours of work, and ranges from 1,000 to 3,500. There are series for six countries: France, Germany, the Netherlands, Sweden, the UK, and Switzerland. In 1900, hours of work were 3,200 in France, 3,150 in Germany, 3,100 in the Netherlands, 2,700 in Switzerland, and 2,300 in Sweden and the UK. Over time, hours of work decreased in all countries, as follows. In 2019, hours of work were 1,600 in Sweden, 1,400 in the Netherlands, 1,500 in France, 1,550 in Switzerland, and 1,700 in the UK and 1,350 in Germany. In diagram 2, the horizontal axis displays years from 1900 to 2019. The vertical axis displays annual hours of work, and ranges from 1,000 to 3,500. There are series for five countries: Australia, Canada, Japan, the UK and the US. In 1900, hours of work were 3,100 in Canada, 3,000 in the US, 2,600 in the UK, and 2,400 in Australia. Data for Japan is only available from 1913, when hours of work were 2,600. Over time, hours of work decreased in all countries, as follows. In 2019, hours of work were 1,700 in Japan, Australia, and the US, 1,650 in Canada and 1,600 in the UK.]



Figure 3.15 
Annual working hours per worker (non-agricultural workers, 1870–2017).





            
                    
                        
                                Explore this data at
                        
                    

        


M. Huberman and C. Minns. 2007. ‘The times they are not changin’: Days and hours of work in Old and New Worlds, 1870–2000’. Explorations in Economic History 44 (4): pp. 538–567.; Penn World Tables 10.0. 2021.






The simple model we have constructed cannot tell the whole story. Remember that the ceteris paribus assumption can omit important factors (such as culture and politics): things that we have held constant in the model may vary in real life.

But we can ask whether the model provides at least part of the explanation: could the decline in working hours be a response to rising wages?

Figure 3.16 shows two points that give estimates of the average amounts of daily free time and goods per day for employees in the US in 1900 and in 2020. The slopes of the budget constraints through points A and D are the real wage (goods per hour) in 1900 and in 2020. This shows us the feasible sets of free time and goods that would have made these points possible. Then we consider the indifference curves of workers that would have led those workers to choose the hours they did. We cannot measure indifference curves directly: we must use our best guess of what the preferences of workers would have been, given the actions that they took.

How does our model explain how we got from point A to point D? You know from Figure 3.13b that the increase in wages would lead to both an income effect and a substitution effect. In this case, the income effect outweighs the substitution effect, so both free time and goods consumed per day go up. Figure 3.16 is therefore simply an application to history of the decomposition illustrated in Figure 3.13b. Work through the steps to see the income and substitution effects.


  


                [image: In this diagram, the horizontal axis shows free time per day in hours, and ranges from 14 to 24. The vertical axis shows dollars worth of goods per day, and ranges from 0 to 200. Coordinates are (free time, goods). There are two parallel, downward-sloping straight line. The lower of the parallel lines connects points (0, 40) and (24, 0). Point A (16, 38) lies on this line and shows the combination of free time per day and goods per day in the US in 1900. A downward-sloping, convex curve is tangent to this line at point A. The higher of the parallel lines connects points (0, 106) and (24, 100). Point C (20.5, 103) lies on this line. Another straight line connects points (0, 250) and (24, 0). Point D (19.5, 105) lies on this line and shows the combination of free time per day and goods per day in the US in 2020. Another downward-sloping, convex curve is tangent to this line at point D and to the higher of the parallel lines at point C. The horizontal distance between points A and C is the income effect. The horizontal distance between points C and D is the substitution effect. The horizontal distance between points A and D is the overall effect.]



Figure 3.16 
Applying the model to history: increased goods and free time in the US (1900–2020).






OECD. Average annual hours actually worked per worker. Accessed October 2021. M. Huberman and C. Minns. 2007. ‘The times they are not changin’: Days and hours of work in Old and New Worlds, 1870–2000’. Explorations in Economic History 44 (4): pp. 538–567.; OECD. Household disposable income. Accessed October 2021.






  


                [image: Using the model to explain historical change: In this diagram, the horizontal axis shows free time per day in hours, and ranges from 14 to 24. The vertical axis shows dollars worth of goods per day, and ranges from 0 to 200. Coordinates are (free time, goods). A straight line connects points (0, 40) and (24, 0). Point A (16, 38) lies on this line and shows the combination of free time per day and goods per day in the US in 1900. Another straight line connects points (0, 250) and (24, 0). Point D (19.5, 105) lies on this line and shows the combination of free time per day and goods per day in the US in 2020.]



Using the model to explain historical change



We can interpret the change between 1900 and 2020 in daily free time and goods per day for employees in the US using our model. The straight lines show the feasible sets for free time and goods in 1900 and 2020, where the slope of each budget constraint is given by the real wage.






OECD. Average annual hours actually worked per worker. Accessed October 2021. M. Huberman and C. Minns. 2007. ‘The times they are not changin’: Days and hours of work in Old and New Worlds, 1870–2000’. Explorations in Economic History 44 (4): pp. 538–567.; OECD. Household disposable income. Accessed October 2021.






  


                [image: The indifference curves: In this diagram, the horizontal axis shows free time per day in hours, and ranges from 14 to 24. The vertical axis shows dollars worth of goods per day, and ranges from 0 to 200. Coordinates are (free time, goods). A straight line connects points (0, 40) and (24, 0). Point A (16, 38) lies on this line and shows the combination of free time per day and goods per day in the US in 1900. A downward-sloping, convex curve is tangent to this line at point A. Another straight line connects points (0, 250) and (24, 0). Point D (19.5, 105) lies on this line and shows the combination of free time per day and goods per day in the US in 2020. Another downward-sloping, convex curve is tangent to this line at point D.]



The indifference curves



Assuming that workers chose the hours they worked, we can infer the approximate shape of their indifference curves.






OECD. Average annual hours actually worked per worker. Accessed October 2021. M. Huberman and C. Minns. 2007. ‘The times they are not changin’: Days and hours of work in Old and New Worlds, 1870–2000’. Explorations in Economic History 44 (4): pp. 538–567.; OECD. Household disposable income. Accessed October 2021.






  


                [image: The income effect: In this diagram, the horizontal axis shows free time per day in hours, and ranges from 14 to 24. The vertical axis shows dollars worth of goods per day, and ranges from 0 to 200. Coordinates are (free time, goods). There are two parallel, downward-sloping straight line. The lower of the parallel lines connects points (0, 40) and (24, 0). Point A (16, 38) lies on this line and shows the combination of free time per day and goods per day in the US in 1900. A downward-sloping, convex curve is tangent to this line at point A. The higher of the parallel lines connects points (0, 106) and (24, 100). Point C (20.5, 103) lies on this line. Another straight line connects points (0, 250) and (24, 0). Point D (19.5, 105) lies on this line and shows the combination of free time per day and goods per day in the US in 2020. Another downward-sloping, convex curve is tangent to this line at point D and to the higher of the parallel lines at point C. The horizontal distance between points A and C is the income effect.]



The income effect



The shift from A to C is the income effect of the wage rise, which on its own would cause US workers to take more free time.






OECD. Average annual hours actually worked per worker. Accessed October 2021. M. Huberman and C. Minns. 2007. ‘The times they are not changin’: Days and hours of work in Old and New Worlds, 1870–2000’. Explorations in Economic History 44 (4): pp. 538–567.; OECD. Household disposable income. Accessed October 2021.






  


                [image: The substitution effect: In this diagram, the horizontal axis shows free time per day in hours, and ranges from 14 to 24. The vertical axis shows dollars worth of goods per day, and ranges from 0 to 200. Coordinates are (free time, goods). There are two parallel, downward-sloping straight line. The lower of the parallel lines connects points (0, 40) and (24, 0). Point A (16, 38) lies on this line and shows the combination of free time per day and goods per day in the US in 1900. A downward-sloping, convex curve is tangent to this line at point A. The higher of the parallel lines connects points (0, 106) and (24, 100). Point C (20.5, 103) lies on this line. Another straight line connects points (0, 250) and (24, 0). Point D (19.5, 105) lies on this line and shows the combination of free time per day and goods per day in the US in 2020. Another downward-sloping, convex curve is tangent to this line at point D and to the higher of the parallel lines at point C. The horizontal distance between points A and C is the income effect. The horizontal distance between points C and D is the substitution effect.]



The substitution effect



The rise in the opportunity cost of free time caused US workers to choose D rather than C, with less free time.






OECD. Average annual hours actually worked per worker. Accessed October 2021. M. Huberman and C. Minns. 2007. ‘The times they are not changin’: Days and hours of work in Old and New Worlds, 1870–2000’. Explorations in Economic History 44 (4): pp. 538–567.; OECD. Household disposable income. Accessed October 2021.






  


                [image: Income and substitution effects: In this diagram, the horizontal axis shows free time per day in hours, and ranges from 14 to 24. The vertical axis shows dollars worth of goods per day, and ranges from 0 to 200. Coordinates are (free time, goods). There are two parallel, downward-sloping straight line. The lower of the parallel lines connects points (0, 40) and (24, 0). Point A (16, 38) lies on this line and shows the combination of free time per day and goods per day in the US in 1900. A downward-sloping, convex curve is tangent to this line at point A. The higher of the parallel lines connects points (0, 106) and (24, 100). Point C (20.5, 103) lies on this line. Another straight line connects points (0, 250) and (24, 0). Point D (19.5, 105) lies on this line and shows the combination of free time per day and goods per day in the US in 2020. Another downward-sloping, convex curve is tangent to this line at point D and to the higher of the parallel lines at point C. The horizontal distance between points A and C is the income effect. The horizontal distance between points C and D is the substitution effect. The horizontal distance between points A and D is the overall effect.]



Income and substitution effects



The overall effect of the wage rise depends on the sum of the income and substitution effects. In this case, the income effect is bigger, so with the higher wage US workers took more free time as well as more goods.
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How could reasoning in this way explain the other historical data that we have?

First, consider the period before 1870 in Britain, when both working hours and wages rose:


  	Income effect: At the relatively low level of consumption in the period before 1870, workers’ willingness to substitute free time for goods did not increase much when rising wages made higher consumption possible.

  	Substitution effect: But they were more productive and were paid more, so each hour of work brought more rewards than before in the form of goods, which increased the incentive to work longer hours.

  	Substitution effect dominated: Therefore, before 1870 the negative substitution effect (free time falls) was bigger than the positive income effect (free time rises), so work hours rose.



During the twentieth century, wages rose and working hours fell. Our model accounts for this change as follows:


  	Income effect: By the late nineteenth century, workers had a higher level of consumption and valued free time relatively more—their marginal rate of substitution was higher—so the income effect of a wage rise was greater.

  	Substitution effect: This worked the same way as in the period before 1870.

  	Income effect now dominates: When the income effect began to outweigh the substitution effect, working time fell.



Work over the lifetime: How much will we work in future?


​​The high-income economies have experienced a major transformation: the declining role of work in the course of our lifetimes. We start working at a later age, live longer after we stop working, and spend fewer hours at work during our working years. These trends are likely to continue. Robert Fogel, an economic historian, estimated total hours of work over the whole lifetime, including travel to and from work and housework. This data differs from the data we explored so far, which was for the average hours of paid work by workers—those who are doing paid work at the time.

Fogel estimated lifetime work and leisure hours in the past, and made projections for the year 2040. He defined discretionary time as 24 hours a day minus the amount we all need for biological maintenance (sleeping, eating, and personal hygiene), and calculated leisure time as discretionary time minus working time.1




                [image: In this bar chart, the horizontal axis displays years 1880, 1995 and 2040. The vertical axis displays lifetime work, leisure, and discretionary hours, and ranges from 0 to 400,000. Throughout time, discretionary hours will increase from 220,000 in 1880 to 300,000 in 2040, and leisure hours will increase from 50,000 in 1880 to 250,000 in 2040. Work hours will decrease from 180,000 in 1880 to 80,000 in 2040.]



Figure 3.17 
Estimated lifetime hours of work and leisure (1880, 1995, 2040).






R. W. Fogel. 2000. The Fourth Great Awakening and the Future of Egalitarianism. Chicago: University of Chicago Press.






He estimated that in 1880 lifetime leisure time was just a quarter of lifetime work hours. In 1995, leisure time exceeded working time over a person’s entire life. He predicted that lifetime leisure hours would be three times lifetime working hours by the year 2040. His estimates are in Figure 3.17.

We do not yet know if Fogel has overstated the future decline in working time, as Keynes once did. But he certainly is right that one of the great changes brought about by the technological revolution is the vastly reduced role of work in the life of an average person.


  
    Question 3.11 Choose the correct answer(s)

    Figure 3.16 depicts a model of labour supply and consumption for the US in 1900 and 2020. The wage rate is shown to have increased between the two years.

    Read the following statements and choose the correct option(s).

    
      	The substitution effect corresponds to the steepening of the budget constraint. This is represented by the move from point A to point D.

      	The income effect corresponds to the parallel shift in the budget constraint outwards due to the higher income. This is represented by the move from point A to C.

      	With the indifference curves shown, the income effect dominates the substitution effect, leading to a reduction in the hours of work.

      	If Americans had had different preferences, they might have responded to this wage rise by reducing their free time.

    

    
      	The substitution effect is the pure effect of the change in the slope of the budget constraint. The movement from A to D is the combined effect of the substitution and income effects.

      	The income effect is the effect of a higher income on the choice of free time, which is shown by the parallel shift outwards of the budget constraint, and therefore a move from A to C.

      	With the indifference curves shown, the income effect of the wage increase is greater than the substitution effect, so overall free time increases and hours of work fall.

      	With different indifference curves, the substitution effect could have dominated the income effect, leading to a reduction of free time between 1900 and 2020.

    

  




  Exercise 3.9 Scarcity and choice

  
    	Do our models of scarcity and choice provide a plausible explanation for the observed trends in working hours during the twentieth century?

    	Which other factors, not included in the model, might be important in explaining what has happened?

    	Remember Keynes’s prediction that working hours would fall to 15 hours per week in the century after 1930. Why do you think working hours have not changed as he expected? Have people’s preferences changed? The model focuses on the number of hours workers would choose, so do you think that many employees are now working longer than they would like?

    	In his essay, Keynes said that people have two types of economic needs or wants: absolute needs that do not depend on the situation of other fellow humans, and relative needs—which he called ‘the desire for superiority’. If relative needs became more important to us, how would they affect our choice of working hours?

  




  
    	
      Robert William Fogel. 2000. The Fourth Great Awakening and the Future of Egalitarianism: The Political Realignment of the 1990s and the Fate of Egalitarianism. Chicago: University of Chicago Press. ↩

    

  



	



    

        

    
    

	
Unit 3 Doing the best you can: Scarcity, wellbeing, and working hours

3.10 Application: Work hours, free time, and inequality

The previous section showed how understanding the effect of a wage increase can help us to explain what happened to working hours over the past century or more.

People might come to want to work more or fewer hours for another reason than a change in the opportunity cost of free time. We might change how much we value free time compared to how much we value the goods that our wages or salaries allow us to buy. This trade-off is important because it influences not only how many hours we will wish to work, but how we think about ‘being well off’ or ‘not having enough’. If we come to value free time more and goods less, for example, then maintaining our standard of living will be possible with a lesser amount of goods produced. Greater concern for the sustainability of our environment could account for this change in preferences.

Figure 3.15 shows that in every country for which we have data, people were working less on average by the end of the twentieth century than at the beginning. But there are important differences in the trends:




                [image: There are two diagrams. In diagram 1, the horizontal axis displays years from 1900 to 2019. The vertical axis displays annual hours of work, and ranges from 1,000 to 3,500. There are series for six countries: France, Germany, the Netherlands, Sweden, the UK, and Switzerland. In 1900, hours of work were 3,200 in France, 3,150 in Germany, 3,100 in the Netherlands, 2,700 in Switzerland, and 2,300 in Sweden and the UK. Over time, hours of work decreased in all countries, as follows. In 2019, hours of work were 1,600 in Sweden, 1,400 in the Netherlands, 1,500 in France, 1,550 in Switzerland, and 1,700 in the UK and 1,350 in Germany. In diagram 2, the horizontal axis displays years from 1900 to 2019. The vertical axis displays annual hours of work, and ranges from 1,000 to 3,500. There are series for five countries: Australia, Canada, Japan, the UK and the US. In 1900, hours of work were 3,100 in Canada, 3,000 in the US, 2,600 in the UK, and 2,400 in Australia. Data for Japan is only available from 1913, when hours of work were 2,600. Over time, hours of work decreased in all countries, as follows. In 2019, hours of work were 1,700 in Japan, Australia, and the US, 1,650 in Canada and 1,600 in the UK.]



Figure 3.15 (reproduction) 
Annual working hours per worker (non-agricultural workers, 1870–2017).







  	In the Netherlands, work hours fell from the equivalent of 62 hours per week (for 52 weeks of the year) to less than 27 hours per week.

  	In Sweden, where work hours had also declined dramatically, there was a small increase in work hours from 1980 to 2000.

  	Work hours declined much less in the US than in most other countries—a decline of 33% compared to a decline of 58% in the Netherlands.

  	In the US, as in Sweden, there was a slight increase in work hours at the end of the last century.




​​​Why did hours of work increase in both the US and Sweden towards the end of the last century? Perhaps Swedes and Americans came to value consumption more during these years. In other words, their preferences changed so that their MRS fell (they became more like today’s South Korean workers).

This may have occurred because in both the US and Sweden, the share of income gained by the very rich increased considerably, and the lavish consumption habits of the rich set a higher standard for everyone else. According to this explanation, Swedes and Americans were ‘keeping up with the Joneses’ and the Joneses got richer, which led everyone else to change their preferences, and placed a higher value on the goods that their wages could buy.


​​​​The key idea here is that consumption is not just a biological activity. Eating is not just nutrition. Clothing is not just keeping warm. Your home is more than four walls to keep out the weather. What we consume—the quality, quantity, and expense of what we wear, or drive, or eat—is a signal to others and to ourselves about where we stand in society compared to other people. Signalling in this way was labelled conspicuous consumption by Thorstein Veblen, and its effect on other people is known as the Veblen effect.


	conspicuous consumption
	The purchase of goods and services to publicly display one’s social and economic status.
	Veblen effect
	A negative effect on others that arises from a person’s consumption of goods such as luxury housing, clothing, or vehicles, that display or signal social status. See also: conspicuous consumption.



Our suggested explanation of the increase in working hours in both Sweden and the US is an example of this approach. Working more allows you to buy more expensive goods, and the value of this signal of your status depends on the standards of luxury consumption set by the very rich.


  The US sociologist and economist Thorstein Veblen (1857–1929) coined the term conspicuous consumption in his explanation of why people of lesser means try to mimic the consumption habits of the rich.

  He wrote: ‘The means of communication and the mobility of the population now expose the person to the observation of many persons who have no other means of judging his reputability than the display of goods … the present trend of the development is in the direction of heightening the utility of conspicuous consumption as compared with leisure.’



The Veblen effect: How more inequality may lead us to value goods more and free time less


​How does Veblen’s concept of conspicuous consumption help us understand how working hours have changed over time and how they differ across countries? We hypothesize that the more rich people consume, the longer other people will work, so as to try to copy (as best they can) the standards of the rich. This is called a Veblen effect. As a result, we would expect people to work longer hours in countries in which the rich are especially rich, and people to work less where the rich are only modestly richer than the rest.

Figure 3.18 presents (on the vertical axis) the average annual working hours and (on the horizontal axis, using a ratio scale) the fraction of all income received by the richest 1% of households, in ten countries over the twentieth century. The figure shows that the prediction is borne out by the data: a larger share of income going to the very rich is associated with longer average working hours.




                [image: In this scatterplot, the horizontal axis shows income share of top 1%, and ranges between 2% and 32%. The vertical axis shows the average annual work hours, and ranges between 1,000 and 3,500. Data for Australia, France, Japan, Sweden, the UK, Canada, Germany, Netherlands, Switzerland, and the US is shown. In general, there is a positive relationship between the two variables.]



Figure 3.18 
Inequality and work hours from 1900 to 2000.






S. Y. Oh, Y. Park, and S. Bowles. 2012. ‘Veblen effects, political representation, and the reduction in working time over the 20th century’. Journal of Economic Behavior and Organization.






And it shows more: the decline in the relative incomes of the very rich in a particular country is closely associated with the decline in work hours in that country. For example, Sweden is both the most unequal and ‘longest-working’ nation (in the early years of the data set) and also among the most equal, with the most free time (in the more recent years). The countries with the greatest reduction in inequality over this period experienced the greatest drop in work hours. The Netherlands and Sweden are examples shown in the figure. The modest increase in work hours in both Sweden and the US at the end of the last century was associated with an increase in inequality in both countries.

In this model of inequality and conspicuous consumption, the luxuries consumed by the rich are not just private goods that increase their own utility: they also have a negative effect on the other members of society, by reducing their utility. In other words, luxury consumption by the rich is a ‘public bad’. And the people affected then respond in ways that generate further negative effects because they then work and consume more, which increases the use of our limited environmental resources.


  
  ​In 2001, the tax authorities in Norway began posting income tax records online. As a result, anyone could find out the income of their neighbours, friends, and co-workers. Huge numbers of people accessed the site. Ricardo Perez-Truglia, an economist, studied the statistical relationship between Norwegians’ income and measures of their ‘subjective wellbeing’—happiness and life satisfaction. Higher-income people were happier and had greater life satisfaction. But after incomes became public the differences between rich and poor in subjective wellbeing became much greater: the rich became happier and the poor less happy.1



We have identified some reasons for trends in working hours. But we have missed some important parts of the story. The most important missing element for the decline in work hours in the twentieth century is that voting rights were extended to include most adults early in the century. When overworked employees got the right to vote, in virtually all countries their trade unions and political parties demanded reductions in working hours.


​​The combined political, cultural, and economic influences on our choices may produce some surprising trends. In our ‘Economist in action’ video, Juliet Schor, a sociologist and economist who has written about the paradox that many of the world’s wealthiest people are working more despite gains in technology, asks what this means for our quality of life, and for the environment.

                        
                    In our ‘Economist in action’ video, Juliet Schor addresses the question of why we work so hard.    



  
    Question 3.12 Choose the correct answer(s)

    The figure below shows how the Veblen effect changes Karim’s indifference curves. His hourly wage is €30. If he is not affected by how much rich people consume, he chooses point E, on indifference curve IC1. But suppose he becomes aware of the lifestyle of rich people in Madrid and would like to copy it. His indifference curves change, as shown by VIC1 and VIC2.

    


                [image: In this diagram, the horizontal axis shows hours of free time per day, and ranges between 8 and 24. The vertical axis shows consumption spending in euros, and ranges between 0 and 600. Coordinates are (hours of free time, consumption spending). A straight line connects points (8, 480) and (24, 0). Point F has coordinates (14.3, 290) and point E has coordinates (17, 210). Both points lie on the straight line. Two parallel, downward-sloping, convex curves are shown. One is tangent to the straight line at point F and is labelled VIC2 VIC1. The other curve is labelled VIC1 VIC2 and lies below VIC2 VIC1 at all points. VIC2 crosses the straight line in two points, one of which lies at a number of hours of free time per day greater than at point E and one of which lies at a number of hours of free time per day less than at point E. Another downward-sloping, convex curve steeper than VIC1 and VIC2 is shown. This is tangent to the straight line at point E.]






    Based on this information, read the following statements and choose the correct option(s).

    
      	The Veblen effect makes Karim increase his free time and lower his consumption.

      	The Veblen effect makes Karim more willing to substitute consumption for free time.

      	Point E no longer maximizes Karim’s utility because his MRS is less than €30 at that point.

      	Karim is indifferent between D and E, because they are both tangency points.

    

    
      	It has the opposite effect: he moves from E to D, increasing consumption and lowering free time.

      	The Veblen effect flattens Karim’s indifference curves: he will now give up more free time for a unit of consumption.

      	At E, Karim’s MRT is €30, corresponding to the slope of the budget constraint. VIC1 is flatter than the budget constraint, so the MRS is less than €30. Since MRS < MRT, E does not maximize his utility.

      	He is not indifferent; his indifference curves have changed. With the original indifference curves he prefers E; with the new indifference curves he prefers D.

    

  




  Exercise 3.10 The Veblen effect

  Explain how the Veblen effect could account for the following research findings:

  
    	Juliet Schor found that people who watch more TV save less of their income.

    	Ricardo Perez-Truglia found that in Norway, making everyone’s incomes publicly available online increased the happiness gap between the rich and the less well off.

  




  
    	
      Ricardo Perez-Truglia. 2020. ‘The Effects of Income Transparency on Well-Being: Evidence from a Natural Experiment’. American Economic Review 110 (4): pp. 1019–54. ↩

    

  



	



    

        

    
    

	
Unit 3 Doing the best you can: Scarcity, wellbeing, and working hours

3.11 Explaining our working hours: Gender and working time


​​​Almost everywhere in the world, women are less likely than men to do paid work. Women who work for pay do fewer hours than men, on average. According to data collected for 30 higher-income countries, working-age women spend an average of three hours 38 minutes per day undertaking either paid work or study. The average time for men is five hours 18 minutes.

We know from our model that wages are an important factor in workers’ decisions on working hours. It is possible that women make different choices because their rewards from undertaking paid work are lower, due to discrimination in the labour market. Although many countries now have equal pay laws, requiring that men and women receive the same wages for similar work, there is still a substantial gender wage gap. Figure 3.19 shows the gender gaps in both paid work and wages for five countries.




                [image: In this bar chart, the horizontal axis shows the following countries: Australia, Korea, the Netherlands, Sweden, and the US. The vertical axis shows the difference between median earnings and average paid hours worked per day of male and female full-time employees, as a percentage of male earnings. For each country, the paid hours gap and the wage gap are respectively: Australia (43%, 16%), Korea (35%, 34%), the Netherlands (30%, 13%), Sweden (12%, 7%) and the US (25%, 19%).]



Figure 3.19 
Gender gaps in wages and hours of paid work.






OECD. Time Use. Accessed June 2022.; OECD. Gender wage gap. Accessed June 2022. 
 Note: The gender wage gap is the difference between median earnings of male and female full-time employees, as a percentage of male earnings. The hours gap is the difference between the average paid hours worked per day by men and women of working age, as a percentage of male hours. So a gap of 30% means that women’s wages or hours are 30% lower than men’s.






Could the gender wage gap explain why women do less paid work?

We have seen that higher wages can lead to lower or higher working hours, depending on preferences. Lower wages for women give them a reduced incentive to work (the substitution effect), but the income effect works in the opposite direction. If the substitution effect dominates, it is possible that lower wages could lead women to choose lower hours. But even the large changes in wages over the twentieth century led to a smaller difference in working hours than the difference in hours between men and women—and in that case lower wages were associated with higher hours. It seems unlikely that the wage gap alone could explain the hours gap.


​For a more plausible explanation, we need to take account of the reasons people value free time. In our model, ‘hours of work’ is time spent in ‘market work’—that is, work done in return for an income. ‘Free time’ is everything else; its value to different people will depend not only on their opportunities for social and leisure activities, but on how much time they need for other, unpaid work—such as cooking, cleaning, shopping, and childcare.

Researchers have found that big differences between men’s and women’s work emerge when they have children. Women’s earnings fall substantially when their first child is born, and remain permanently lower than they were before. But the birth of a child makes almost no difference to the earnings of men.


  
  ​The ‘child penalty’ for women ranges from 21% of earnings in Denmark to 44% in the UK and over 60% in Germany.1




	gender division of labour
	The ways men and women differ in how they spend their (paid and unpaid) work time.




​​This suggests that we may observe a gender division of labour in families, with women more likely to undertake domestic work, particularly childcare. Figure 3.20 shows evidence from time use studies, in which people are asked to keep detailed time diaries recording their activities throughout the day. In every country for which we have data, men spend more time on paid work than women, but women spend more time on unpaid work than men.




                [image: In this bar chart, the horizontal axis shows the following countries: China, India, the US and Europe. The vertical axis shows the average minutes per day of paid and unpaid work, for women and men, ranging from 0 to 600. Minutes of paid and unpaid work are respectively: in China (295, 210 for women, 395, 90 for men), in India (190, 320 for women, 400, 45 for men), in the US (250, 255 for women, 310, 190 for men), in Europe (210, 200 for women, 300, 120 for men).]



Figure 3.20 
Average minutes per day of paid and unpaid work, for women and men.






OECD. Time Use. Accessed June 2022.; OECD. Gender wage gap. Accessed June 2022.






Modelling paid and unpaid work in the household


​​In search of an explanation for gender differences in patterns of work, we will apply our model of working hours to the case of a couple (Ana and Luis) with two young children. Suppose they have the same preferences and similar skills, and can both find employment at the same wage, $30 per hour. They have worked out that the household needs 14 hours of domestic work, including childcare, per day.

Together, the couple have 48 hours in total per day, to allocate between paid work, domestic work, and other (non-work) activities. They agree that total consumption should be shared equally, and that they should both spend the same amount of time working, whether paid or unpaid. They both want to have time for other activities, including rest and relaxation.

The axes in Figure 3.21 show the two goods they value: household consumption and non-working time. Since they both have the same preferences and share goods equally, we can easily work out the household’s preferences and draw the indifference curves. For example, to work out how the household values the combination of 20 hours of non-working time and $300 of consumption relative to other points, we just need to ask the parents how they individually value ten hours of working time and $150 of consumption.

If they have \(t\) hours of non-working time, and spend 14 hours on domestic work, their hours of paid work will be \(h = 48 - 14 - t\). With an hourly wage \(w\), they will have total consumption \(c = wh\). Hence their budget constraint is given by:

\[c = w(34 - t)\]
Figure 3.21 shows the household’s feasible set, and preferred choice of consumption and non-working time, when the hourly wage is $30. The household obtains greatest utility at point B where the indifference curve is tangent to the feasible frontier: the marginal rate of substitution between consumption and non-working time is equal to the wage.


  


                [image: In this diagram, the horizontal axis shows hours of non-working time, and ranges between 14 and 34. The vertical axis shows total household consumption in dollars. Coordinates are (hours of non-working time, consumption). Three parallel, downward-sloping, convex curves are shown. Point B (22, 360) lies on the middle one of these curves. Point N has coordinates (34, 0). A straight line connects point N with point B and point (0, 600). It is tangent to the middle one of the curves at point B.]




    
        	
        	Wage
        	Domestic work
        	Paid work
        	Non-working time
        	Earnings
        	Consumption
    

    
        	Ana
        	$30
        	7
        	6
        	11
        	$180
        	$180
    

    
        	Luis
        	$30
        	7
        	6
        	11
        	$180
        	$180
    

    
        	Household
        	
        	14
        	12
        	22
        	$360
        	$360
    






Figure 3.21 
The household’s choice of consumption and non-working time.






  


                [image: Household preferences: In this diagram, the horizontal axis shows hours of non-working time, and ranges between 14 and 34. The vertical axis shows total household consumption in dollars. Coordinates are (hours of non-working time, consumption). Three parallel, downward-sloping, convex curves are shown. Point B (22, 360) lies on the middle one of these curves.]
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Household preferences



Ana and Luis have the same preferences for non-working time and consumption, and share time and consumption equally. If we choose any two points and ask Ana and Luis which they prefer, they will both give the same answer. So we can draw indifference curves for the household.






  


                [image: Hours of non-working time: In this diagram, the horizontal axis shows hours of non-working time, and ranges between 14 and 34. The vertical axis shows total household consumption in dollars. Coordinates are (hours of non-working time, consumption). Three parallel, downward-sloping, convex curves are shown. Point B (22, 360) lies on the middle one of these curves. Point N has coordinates (34, 0).]
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        	Ana
        	$30
        	7
        	6
        	11
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        	Luis
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        	6
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        	$180
    

    
        	Household
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        	$360
        	$360
    






Hours of non-working time



The horizontal axis shows the household’s total hours of non-working time. It has 48 hours in total, but 14 are used for unpaid work. If the household does no paid work, it is at point N, (34, 0).






  


                [image: Hours of paid work: In this diagram, the horizontal axis shows hours of non-working time, and ranges between 14 and 34. The vertical axis shows total household consumption in dollars. Coordinates are (hours of non-working time, consumption). Three parallel, downward-sloping, convex curves are shown. Point B (22, 360) lies on the middle one of these curves. Point N has coordinates (34, 0). A straight line connects point N with coordinates (14, 600)with point B and point (0, 600). It is tangent to the middle one of the curves at point B.]
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Hours of paid work



For each hour of paid work, the number of non-work hours decreases below 34. The budget constraint is a line through point N, with slope corresponding to the wage, showing the total amount of consumption available to the household for each level of non-working hours.






  


                [image: The household’s preferred choice: In this diagram, the horizontal axis shows hours of non-working time, and ranges between 14 and 34. The vertical axis shows total household consumption in dollars. Coordinates are (hours of non-working time, consumption). Three parallel, downward-sloping, convex curves are shown. Point B (22, 360) lies on the middle one of these curves. Point N has coordinates (34, 0). A straight line connects point N with point B and point (0, 600). It is tangent to the middle one of the curves at point B.]
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The household’s preferred choice



Point B, where the budget constraint is tangent to an indifference curve, is the household’s preferred choice of consumption and non-working time.








At B, the household has 22 non-working hours. In addition to the 14 hours required for domestic work it does 12 hours of paid work, so it has $360 of consumption. Individually, the parents can each do six hours of paid work and seven hours of unpaid work, and have $180 for consumption, as shown in the table.

How would their choice be different if Ana faced gender discrimination, and was only able to find employment at a wage of $17? In this situation, for a given amount of paid work, the household could increase its consumption and utility if Luis did more of the paid hours, and fewer of the unpaid hours. We will assume, however, that it is not possible for Luis to do more than 8 hours of paid work per day (for example, because of a law regulating working time).

Work through Figure 3.22 to see how the feasible set changes in this situation, and the effect on the household’s choice.


  


                [image: In this diagram, the horizontal axis shows hours of non-working time, and ranges between 14 and 34. The vertical axis shows total household consumption, and ranges between 0 and 600. Coordinates are (hours of non-working time, consumption). A straight line connects points (34, 0) and K (26, 240). A dashed line connects points K and (14, 600). Point B (22, 360) lies on the dotted line. A downward-sloping, convex curve is tangent to the dashed line at point B. A straight line connects points K and (14, 444). A downward-sloping, convex curve is tangent to this line at point D (24, 274).]




    
        	
        	Wage
        	Domestic work
        	Paid work
        	Non- working time
        	Earnings
        	Consumption
    

    
        	Ana
        	$17
        	10
        	2
        	12
        	$34
        	$137
    

    
        	Luis
        	$30
        	4
        	8
        	12
        	$240
        	$137
    

    
        	Household
        	
        	14
        	12
        	24
        	$274
        	$274
    






Figure 3.22 
The household’s choice when Ana receives a lower wage than Luis.






  


                [image: If Luis works and Ana doesn’t: In this diagram, the horizontal axis shows hours of non-working time, and ranges between 14 and 34. The vertical axis shows total household consumption, and ranges between 0 and 600. Coordinates are (hours of non-working time, consumption). A straight line connects points (34, 0) and K (26, 240). A dashed line connects points K and (14, 600). Point B (22, 360) lies on the dotted line.]
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If Luis works and Ana doesn’t



If household hours of paid work are between zero and eight, non-working time is between 34 and 26. Income is higher if Luis does the paid hours, earning $30 per hour. So the household budget constraint has a slope of –30 between (34, 0) and point K (26, 240).






  


                [image: If both work: In this diagram, the horizontal axis shows hours of non-working time, and ranges between 14 and 34. The vertical axis shows total household consumption, and ranges between 0 and 600. Coordinates are (hours of non-working time, consumption). A straight line connects points (34, 0) and K (26, 240). A dashed line connects points K and (14, 600). Point B (22, 360) lies on the dotted line. A straight line connects points K and (14, 444).]
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If both work



Luis cannot do more than eight hours of paid work. So if the household decides to do more than eight paid hours, Ana will work the additional hours at a wage of $17. The slope of the budget constraint beyond point K (26, 240) is –17.






  


                [image: The feasible set is smaller: In this diagram, the horizontal axis shows hours of non-working time, and ranges between 14 and 34. The vertical axis shows total household consumption, and ranges between 0 and 600. Coordinates are (hours of non-working time, consumption). A straight line connects points (34, 0) and K (26, 240). A dashed line connects points K and (14, 600). Point B (22, 360) lies on the dotted line. A straight line connects points K and (14, 444).]
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The feasible set is smaller



The feasible set is the area below the kinked budget constraint. Wage discrimination means that the household can no longer reach point B.






  


                [image: The household’s choice.: In this diagram, the horizontal axis shows hours of non-working time, and ranges between 14 and 34. The vertical axis shows total household consumption, and ranges between 0 and 600. Coordinates are (hours of non-working time, consumption). A straight line connects points (34, 0) and K (26, 240). A dashed line connects points K and (14, 600). Point B (22, 360) lies on the dotted line. A downward-sloping, convex curve is tangent to the dashed line at point B. A straight line connects points K and (14, 444). A downward-sloping, convex curve is tangent to this line at point D (24, 274).]




    
        	
        	Wage
        	Domestic work
        	Paid work
        	Non- working time
        	Earnings
        	Consumption
    

    
        	Ana
        	$17
        	10
        	2
        	12
        	$34
        	$137
    

    
        	Luis
        	$30
        	4
        	8
        	12
        	$240
        	$137
    

    
        	Household
        	
        	14
        	12
        	24
        	$274
        	$274
    






The household’s choice.



Household utility is now maximized at the tangency point at D, where Luis does eight hours of paid work, and Ana does two.








The new preferred choice is at point D, with 24 hours of non-working time. Luis does eight hours of paid work and Ana two hours. As before they share total hours of work and consumption equally, so now Ana does much more of the domestic work. The table shows the outcome for each parent.

Not only does the lower wage reduce Ana’s hours of paid work and lead to an unequal distribution of time between the two parents, it also reduces the total amount of paid work they do. The household’s overall consumption is lower not only because Ana’s wage is low, but because they choose to do less paid work altogether.

The lower wage for Ana has a substitution effect: the opportunity cost of an hour of non-working time is now only $17, reducing the incentive to work and increasing the amount of non-working time. As usual, it also has an income effect in the opposite direction: lower earnings lead the household to reduce the amounts of both goods. But in this household model, with two wage-earners, the income effect is small: the change in Ana’s wage has no effect on the income from the eight hours worked by Luis. That is why the substitution effect dominates, and the paid hours worked by Ana fall from six to two.

This analysis shows how gender discrimination in the labour market combined with joint household decisions on working time could lead to a gender division of labour, with women working fewer hours for pay. It cannot be the whole story, however, because the model assumes an equal distribution of consumption and total work time within households. It doesn’t explain why in most countries (those shown in Figure 3.20) women work more hours in total than men. To explain that we would need to explore other possibilities, such as differences in preferences between men and women, imbalance of power within households, and social gender norms that limit the choices available to women.


  
    Question 3.13 Choose the correct answer(s)

    Read the following statements about gender differences in working hours and wages and choose the correct option(s).

    
      	Figure 3.19 shows that males are paid a higher wage than women for doing similar jobs.

      	If wages for women fall, and we observe women working fewer hours, then the substitution effect dominates the income effect.

      	The gender wage gap alone explains why women work fewer paid hours than men.

      	The example in Figure 3.22 shows that wage discrimination can result in a reduction in a household’s total paid hours and consumption.

    

    
      	The wage differences in Figure 3.19 are not like-for-like comparisons. They capture differences in the types of jobs that men and women do. For example, compared to women, men may be more likely to work in sectors that have higher average wages, and occupy a greater proportion of senior positions in a firm.

      	If working hours fall when the wage falls, the substitution effect (reduce working hours as the opportunity cost of free time is lower than before) must dominate the income effect (increase working hours to earn the same income as before).

      	The gender wage gap alone cannot explain why women work fewer hours than men. But the gender wage gap may lead to gender division of labour within households, with women taking on more unpaid domestic work.

      	When both wage-earners are paid the same hourly wage of $30, total consumption and working hours are higher than when one wage-earner is paid an hourly wage of $30 and the other of $17.

    

  




  Exercise 3.11 Gender and changes in working time

  In many countries, educational opportunities for women have improved in recent decades, and laws against labour market discrimination have been introduced or strengthened. New and improved domestic appliances have become widely available. How would you expect these changes to affect:

  
    	paid and unpaid working time in households with children?

    	average working hours per worker?

  




  Exercise 3.12 Unpaid work, gender, and support for childcare

  Making use of the following information and Figure 3.23, describe and suggest explanations for the cross-country differences in time spent on unpaid work shown in the figure.

  
    	Finland has the lowest pay gap between men and women, and generous maternity and paternity leave.

    	In Belgium, most children are in childcare outside the home from the age of 30 months.

    	The US is among the least generous of high-income countries for parental leave and subsidized childcare, and women with young children often continue to work full-time.

  

  


                [image: This bar chart shows minutes per day spent by men and women doing unpaid care work in Belgium, Finland, and the US. In Belgium, minutes per day were: 220 for women with no children and 160 for men with no children, 310 for women with children under 5 and 180 for men with children under 5. In Finland, minutes per day were 170 for women with no children and 120 for men with no children, 380 for women with children under 5 and 220 for men with children under 5. In the US, minutes per day were 210 for women with no children and 130 for men with no children, 370 for women with children under 5 and 190 for men with children under 5.]



Figure 3.23 
Total time spent doing unpaid care work by men and women in Belgium, Finland, and the US.






Calculated from International Labour Office. 2018. ‘Care work and care jobs for the future of decent work’. Geneva pp. 67. Note: Latest year of available data is 2013 for Belgium, 2009 for Finland, and 2016 for the US.









  Exercise 3.13 Domestic technology and time use

  Hans Rosling describes, in this video, the impact that the advent of the washing machine had on the time available to his grandmother. If this example is typical, how do improvements in domestic technology affect the way we spend our time? What other effects might they have?




  
    	
      Henrik Kleven, Camille Landais, Johanna Posch, Andreas Steinhauer, and Josef Zweimüller. 2019. ‘Child Penalties Across Countries: Evidence and Explanations’. AEA Papers and Proceedings 109: pp. 122–126. ↩

    

  



	



    

        

    
    

	
Unit 3 Doing the best you can: Scarcity, wellbeing, and working hours

3.12 Explaining our working hours: Differences between countries


	income, disposable income
	Income, also known as disposable income, is the amount of profit, interest, rent, labour earnings, and other payments (including transfers from the government) received, net of taxes paid, measured over a period of time such as a year. Your income is the maximum amount that you could consume per period and leave your wealth unchanged.




​​Figure 3.2 shows that in countries with higher income (GDP per capita) workers tend to have more free time, but also that there are big differences in annual hours of free time between countries with similar income levels. To analyse these differences using our model, we need a different measure of income that corresponds more closely to earnings from employment. The table in Figure 3.24 shows working hours for six countries, together with household disposable income per capita.

From these figures we have calculated annual free time, and the average wage (by dividing annual income by annual hours worked). Finally, free time per day and daily consumption are calculated by dividing annual free time and earnings by 365.


​​



    
        	Country
        	Average annual hours worked per employee
        	Average annual disposable income ($, single person, no children)
        	Average annual free time
        	Wage ($, disposable income per hour worked)
        	Free time per day
        	Consumption per day ($)
    

    
        	US
        	1,767
        	54,854
        	6,993
        	31.04
        	19.16
        	150.28
    

    
        	Netherlands
        	1,399
        	39,001
        	7,361
        	27.88
        	20.17
        	106.85
    

    
        	Australia
        	1,683
        	42,554
        	7,077
        	25.28
        	19.39
        	116.59
    

    
        	South Korea
        	1,908
        	26,799
        	6,852
        	14.05
        	18.77
        	73.42
    

    
        	Slovak Republic
        	1,572
        	21,765
        	7,188
        	13.85
        	19.69
        	59.63
    

    
        	Mexico
        	2,124
        	17,384
        	6,636
        	8.18
        	18.18
        	47.63
    






Figure 3.24 
Free time and consumption per day across countries (2020).






OECD. Average annual hours actually worked per worker. Accessed June 2022.; OECD. Household disposable income. Accessed June 2022.






Our model of the choice of working hours allows us to examine whether the differences between countries can be explained by differences in wages. If not, they must reflect differing preferences for consumption and free time. Previous sections explained how preferences may differ across countries according to the level of inequality, participation of women in the labour market, and social and cultural factors, including support for childcare.

Figure 3.25 applies the model to the data in Figure 3.24. We have plotted daily consumption and free time for a representative worker in each country, with the corresponding budget constraint constructed as in Section 3.9, using a line through (24, 0) with slope corresponding to the wage. Figure 3.24 gives us no information about the preferences of workers in each country, and we don’t know whether the combinations in the diagram can be interpreted as a choice made by the workers. But, if we assume that they do reflect the workers’ choices, we can consider what the data tells us about the preferences of workers in different countries.

Can we explain the differences in free time simply as responses to different wages? Comparing Mexico and the US, the countries with the lowest and highest wages in this group, both free time and consumption were higher in the US. It could be that Mexican and American workers have similar preferences, and Mexicans would make the same choices as Americans if their wages increased. But in South Korea and Slovakia, the wage was almost the same, and Koreans took almost an hour less free time. Our model suggests that preferences must be different in these two countries.


​What can we say about Australia and the Netherlands, where wages are different? Could it be that they have the same preferences, and if their wage increased, Australians would make the same choice as Dutch workers? This seems unlikely: the substitution effect would lead them to consume more goods and take less free time, and it is implausible to suppose that the income effect of a wage rise would lead them to consume fewer goods. More plausible is the hypothesis that Dutch and Australian workers (on average) have different preferences. The steps in Figure 3.25 show some hypothetical indifference curves that could explain the difference among countries.


  


                [image: In this line chart, the horizontal axis displays daily hours of free time, and ranges from 14 to 24. The vertical axis displays consumption per day in dollars. Coordinates are (free time, consumption). A series of straight lines connect different points on the vertical axis with point (24, 0). These straight lines are associated with different countries each of which is marked by a specific point. From the flatter to the steeper line, these points are: Mexico (18, 50), Turkey (19, 60), South Korea (18.5, 80), the Netherlands (20, 120), and the US (19, 155). For each line, there is a downward-sloping, convex indifference curve that is tangent to that line at the labelled point. Point Q is the intersection between the indifference curves for the Netherlands and for the US, and has coordinates (20, 150).]



Figure 3.25 
Using the model to explain free time and consumption per day across countries (2020).






OECD. Average annual hours actually worked per worker. Accessed June 2022.; OECD. Household disposable income. Accessed June 2022.






  


                [image: Differences between countries: In this line chart, the horizontal axis displays daily hours of free time, and ranges from 14 to 24. The vertical axis displays consumption per day in dollars. Coordinates are (free time, consumption). A series of straight lines connect different points on the vertical axis with point (24, 0). These straight lines are associated with different countries each of which is marked by a specific point. From the flatter to the steeper line, these points are: Mexico (18, 50), Turkey (19, 60), South Korea (18.5, 80), the Netherlands (20, 120), and the US (19, 155).]



Differences between countries



We can use our model and data from Figure 3.24 to understand the differences between the countries. The solid lines show the feasible sets of free time and goods for the countries in Figure 3.24 (except the Slovak Republic (Slovakia), which has almost the same budget constraint as Korea).






OECD. Average annual hours actually worked per worker. Accessed June 2022.; OECD. Household disposable income. Accessed June 2022.






  


                [image: Indifference curves of workers: In this line chart, the horizontal axis displays daily hours of free time, and ranges from 14 to 24. The vertical axis displays consumption per day in dollars. Coordinates are (free time, consumption). A series of straight lines connect different points on the vertical axis with point (24, 0). These straight lines are associated with different countries each of which is marked by a specific point. From the flatter to the steeper line, these points are: Mexico (18, 50), Turkey (19, 60), South Korea (18.5, 80), the Netherlands (20, 120), and the US (19, 155). For each line, there is a downward-sloping, convex indifference curve that is tangent to that line at the labelled point.]



Indifference curves of workers



We have drawn hypothetical indifference curves for each country that could explain their choices.






OECD. Average annual hours actually worked per worker. Accessed June 2022.; OECD. Household disposable income. Accessed June 2022.






  


                [image: The US and the Netherlands: In this line chart, the horizontal axis displays daily hours of free time, and ranges from 14 to 24. The vertical axis displays consumption per day in dollars. Coordinates are (free time, consumption). A series of straight lines connect different points on the vertical axis with point (24, 0). These straight lines are associated with different countries each of which is marked by a specific point. From the flatter to the steeper line, these points are: Mexico (18, 50), Turkey (19, 60), South Korea (18.5, 80), the Netherlands (20, 120), and the US (19, 155). For each line, there is a downward-sloping, convex indifference curve that is tangent to that line at the labelled point. Point Q is the intersection between the indifference curves for the Netherlands and for the US, and has coordinates (20, 150).]



The US and the Netherlands



The Dutch and American indifference curves cross, at point Q. It would be very difficult to draw plausible indifference curves for these two countries that did not cross. And if their indifference curves cross, they cannot have the same preferences.






OECD. Average annual hours actually worked per worker. Accessed June 2022.; OECD. Household disposable income. Accessed June 2022.








Drawing indifference curves suggests that Dutch and American workers also have different preferences. Follow the steps in Figure 3.25 to see some hypothetical indifference curves that could explain the differences among countries. The Dutch indifference curve is steeper than the one for the US. This means that at the same amounts of daily goods and hours of free time (indicated by point Q), the Dutch place a higher value on free time relative to goods than do the Americans. (Remember the slope of the indifference curve is the marginal rate of substitution—that is, how much a person values free time compared to how much they value goods.) At point Q, Dutch people are willing to give up more units of daily goods for an hour of free time than the Americans: they value free time more.


​This is consistent with the observation that Americans work long hours compared to the people of the Netherlands and most other equally rich nations. It underlines the fact that preferences differ among people, with the people of different nations and cultures having different indifference maps.


  
    Question 3.14 Choose the correct answer(s)

    Based on Figure 3.25, read the following statements and choose the correct option(s).

    
      	If the indifference curves of two countries intersect, the representative workers in those countries cannot have the same preferences.

      	At point Q, the representative worker in the Netherlands values free time more than the representative worker in the US, as shown by the steeper indifference curve at that point.

      	Countries in Figure 3.25 that have lower income per day (such as Mexico and Slovakia) do not necessarily have a lower level of goods consumption compared to other countries, because we have not accounted for the effect of income taxes or differences in the price of goods across countries.

      	Cross-country differences in working hours are due to a combination of differences in constraints and preferences.

    

    
      	The indifference curves of a single individual cannot cross (as discussed in Section 3.3). If indifference curves of two countries cross, we therefore cannot think of workers in both countries as behaving like a single representative individual.

      	The steeper indifference curve indicates that at point Q, the representative Dutch worker is willing to give up more units of daily goods for an hour of free time than the representative American worker.

      	As described in the figure caption, the income values shown in Figure 3.25 have already been adjusted for taxes and differences in purchasing power across countries.

      	Differences in preferences can explain why the representative workers in countries with similar constraints make different choices (such as the US and the Netherlands). Differences in constraints can explain why the representative workers in countries with similar preferences make different choices (such as the US and South Korea).

    

  




  Exercise 3.14 Preferences and culture

  Suppose that the points plotted in Figure 3.25 reflect the choices of free time and consumption made by workers in these five countries according to our model.

  
    	Is it possible that people in Australia and the US have the same preferences? If so, how will a wage rise in Australia affect consumption and free time? What does this imply about the income and substitution effects?

    	Suppose that people in Mexico and South Korea have the same preferences. In that case, what can you say about the income and substitution effects of a wage increase?

  




  Exercise 3.15 Working hours across countries and time

  Figure 3.15 (reproduced below) illustrates what has happened to working hours in many countries during the twentieth century. (The UK is in both charts to aid comparison.)

  


                [image: ]






M. Huberman and C. Minns. 2007. ‘The times they are not changin’: Days and hours of work in Old and New Worlds, 1870–2000’. Explorations in Economic History 44 (4): pp. 538–567.; Penn World Tables 10.0. 2021.






  
    	How would you describe what happened?

    	How are the trends in the countries in Panel A of the figure different from those in Panel B?

    	What possible explanations can you suggest for why the decline in working hours was greater in some countries than in others?

    	Why do you think that the decline in working hours is faster in most countries in the first half of the century?

    	In recent years, is there any country in which working hours have increased? Why do you think this happened?

  



	



    

        

    
    

	
Unit 3 Doing the best you can: Scarcity, wellbeing, and working hours

3.13 Summary


  	Since the Industrial Revolution, technological progress has led to rising wages, and hours of work have fallen.

  	Deciding how many hours to work is an example of decision-making under scarcity—when we have limited means available to meet our objectives.

  	Workers face a trade-off between free time and income, which corresponds to their budget constraint. Taking more free time has an opportunity cost in the form of reduced earnings.

  	Economists model such decisions by first defining the objectives or preferences of the decision-maker, and all of the feasible actions, then evaluating which of these actions is best, given the objectives.

  	A worker’s chosen combination of income and free time balances the trade-off they are willing to make with the trade-off they are constrained to make by the budget constraint.

  	The income effect of a rise in wages leads workers to take more free time, but the substitution effect leads them to take less, because the opportunity cost of free time has risen. The overall effect depends on which of these dominates.

  	The model helps to explain changes in our hours of work throughout history, and differences between countries.

  	The Veblen effect could explain why working hours are longer in countries where the richest people receive a high share of income.

  	In almost all countries, women do more unpaid work and less paid work than men. This could be explained as an effect of the gender wage gap on the division of labour in households with children.

  	Differences in working time reflect differing preferences between countries, as well as income differences.




  Concepts and models introduced and applied in Unit 3

  
    	Modelling preferences: utility, indifference curves, and the marginal rate of substitution

    	Modelling scarcity: the budget constraint, the feasible set, opportunity cost, and the marginal rate of transformation

    	Decision-making under scarcity: constrained choice problems and how to solve them

    	What happens to consumption and free time when wages change: the income effect and the substitution effect; the Veblen effect.
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    Unit 4
    Strategic interactions and social dilemmas
  

    
      When social dilemmas arise from self-interested behaviour, a combination of social norms, a regard for the wellbeing of others, and appropriate institutions may lead to more desirable social outcomes
    



4.1 Climate negotiations: Conflicts and common interests


​​​​​
  The scientific evidence is now overwhelming: climate change presents very serious global risks, and it demands an urgent global response.1

  The Stern Review on the Economics of Climate Change, 2006



The Stern Review examined both scientific evidence and economic implications of climate change. Its conclusion, that the benefits of early action would outweigh the costs of neglecting the issue, was reinforced in 2014 by the United Nations Intergovernmental Panel on Climate Change (UN IPCC). Early action would mean a significant cut in greenhouse gas emissions, by reducing our consumption of energy-intensive goods, a switch to different energy technologies, reducing the impacts of agriculture and land-use change, and an improvement in the efficiency of current technologies.2

These changes could not happen under what the Stern Review called ‘business as usual’, in which people, governments, and businesses were free to pursue their own pleasures, politics, and profits, taking little account of their effects on others, including future generations.


  This article describes the history of climate change negotiations over the last 30 years.




​​But national governments disagree on which policies to adopt, and who should bear the costs. Countries’ interests differ according to their stage of economic development, possession and use of natural resources, and vulnerability to the impacts of climate change. The 2015 Paris Agreement made progress: countries would adopt domestic mitigation measures to achieve ‘nationally determined contributions’ to emissions reduction, with the goal of limiting the temperature rise to 1.5°C by the end of the century and avoiding the worst impacts of climate change. But in October 2022, the UN warned:


  We are still nowhere near the scale and pace of emission reductions required … To keep this goal alive, national governments need to strengthen their climate action plans now and implement them in the next eight years.




	social dilemma
	A situation in which actions taken independently by individuals in pursuit of their own private objectives result in an outcome that is inferior to some other feasible outcome that could have occurred if people had acted together, rather than as individuals.




​​The problem of climate change is extreme, but far from unique. It is an example of a social dilemma. Social dilemmas occur when people do not take adequate account of the effects of their actions on others, whether these are positive or negative.

Social dilemmas occur frequently in our lives. Traffic jams happen when our choice of a way to get around—for example driving alone to work rather than taking public transport, or car-pooling—ignores the contribution we make to congestion. Similarly, overusing antibiotics for minor illnesses may help a sick person recover quickly, but creates antibiotic-resistant bacteria that have a much more harmful effect on many others.


​The Tragedy of the Commons


  You can learn more about your carbon footprint and what you can do to reduce it here.




​In 1968, Garrett Hardin, a biologist, published an article about social dilemmas in the journal Science, called ‘The Tragedy of the Commons’. He argued that resources like the earth’s atmosphere, or fish stocks, that are not owned by anyone (sometimes called ‘common property’ or ‘common-pool resources’) are easily overexploited unless we control access in some way. The fishing industry as a whole would be better off not catching as much tuna, and consumers as a whole would be better off not eating too much of it. Humanity would be better off emitting less pollution, but if you as an individual decide to cut your consumption or your carbon footprint, you will hardly affect the global levels.3


	free rider, free riding, free ride
	Someone who benefits from the contributions of others to some cooperative project without contributing themselves is said to be free riding, or to be a free rider.




​​​Examples of Hardin’s tragedies and other smaller-scale social dilemmas are all around us: if you live with room-mates or in a family, you know just how difficult it is to keep a clean kitchen or bathroom. When one person cleans, everyone benefits, but it is hard work: whoever cleans up bears this cost. The others are sometimes called free-riders. If as a student you have ever done a group assignment, you understand that the costs of effort (to study the problem, gather evidence, or write up the results) are individual, yet the benefits (a better grade, higher class standing, or simply the admiration of classmates) go to the whole group.4

Resolving social dilemmas

We have been facing social dilemmas since prehistory.


	altruism
	Altruism is a social preference: a person who is willing to bear a cost to benefit somebody else is said to be altruistic.




​More than 2,500 years ago, the Greek storyteller Aesop wrote about a social dilemma in his fable ‘Belling the Cat’. A group of mice needs one of its members to place a bell around a cat’s neck. Once the bell is on, the cat cannot catch and eat the other mice. But the outcome may not be so good for the mouse that takes the job.5 There are countless examples during wars or natural catastrophes in which individuals sacrifice their lives for others who are not family members, and may even be total strangers. These actions are termed altruistic.


​​Altruistic motivations can help to address social dilemmas—because our altruism means that we care about how our actions affect others—but for global challenges like climate change, altruism will not be sufficient: new government policies will have to be involved. Governments have successfully imposed quotas to prevent the overexploitation of stocks of cod in the North Atlantic. In the UK, the amount of waste that is dumped in landfills, rather than being recycled, has been dramatically reduced by a landfill tax.

Local communities also create institutions to regulate behaviour. Community irrigation systems need people to work to maintain the canals that benefit the whole community. Individuals also need to use scarce water sparingly so that other crops will flourish, although this will lead to smaller crops for themselves. For centuries in Valencia, Spain, farming communities have used a set of customary rules to regulate communal tasks and to avoid using too much water. Since the middle ages, they have had an arbitration court called the Tribunal de las Aguas (Water Court) that resolves conflicts between farmers about the application of the rules. The ruling of the tribunal is not legally enforceable. Its power comes only from the respect of the community, yet its decisions are almost universally followed.


​​​Some present-day global environmental problems have also been tackled effectively. The Montreal Protocol has been remarkably successful. It is an international agreement to protect the ozone layer that protects us against harmful ultraviolet radiation, by phasing out chemicals like chlorofluorocarbons (CFCs) that deplete it.


	social interactions
	Situations in which the actions taken by each person affect other people’s outcomes as well as their own.




​In this unit, we will use the tools of game theory to model social interactions, in which the decisions of individuals affect other people as well as themselves. We will examine when and why social dilemmas arise, and how people can sometimes solve them—but not always (or not yet), as in the case of climate change.


  Exercise 4.1 Social dilemmas

  Using the news headlines from last week:

  
    	Identify two social dilemmas that have been reported (try to use examples not discussed above).

    	For each, specify how it satisfies the definition of a social dilemma.
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4.2 Social interactions: Game theory

On which side of the road should you drive? If you live in Japan, the UK, or Indonesia, you drive on the left. If you live in South Korea, France, or the US, you drive on the right. If you grew up in Sweden, you drove on the left until 5 p.m. on 3 September 1967, and at 5.01 p.m., you started driving on the right. The government sets a rule, and we follow it.


​But suppose we just left the choice to drivers to select one side of the road or the other. If everyone else was already driving on the right, self-interest (avoiding a collision) would be a major motivating factor in leading people to drive on the right as well.

Devising policies to promote people’s wellbeing requires an understanding of the difference between situations in which self-interest can promote general wellbeing, and cases in which it leads to undesirable results. To analyse this, we will introduce game theory, a way of modelling how people interact.


​Social and strategic interactions

In some economic models there is just one decision-maker—like the model in Unit 3 of a worker (Karim) deciding on his working hours. Karim faces a set of feasible options determined by his budget constraint, and chooses the best possible outcome for himself—which does not depend on what anyone else decides to do. He is not engaged in a social interaction.


	social interactions
	Situations in which the actions taken by each person affect other people’s outcomes as well as their own.




​Social interactions are situations in which there are two or more people, and the actions taken by each person affect both their own outcome and other people’s outcomes. For example, one person’s choice of how much to heat their home will affect everyone’s experience of global climate change.


​​​​​We use four terms:


	strategic interaction
	A social interaction in which the participants are aware of the ways in which their actions affect others (and the ways in which the actions of others affect them).
	strategy
	An action (or action plan) that a person may choose, while being aware that the outcomes for themselves and others depend on their own strategy and the strategies chosen by others.
	game
	A model of strategic interaction that describes the players, the feasible strategies, the order of play, the information that the players have, and their pay-offs. See also: game theory.
	game theory
	A branch of mathematics that studies strategic interactions, meaning situations in which each actor knows that the benefits they receive depend on the actions taken by all. See also: game.




  	When people are engaged in a social interaction and are aware of the ways that their actions affect others, and vice versa, we call this a strategic interaction.

  	A strategy is defined as an action (or action plan) that a person may choose while being aware of the mutual dependence of the outcomes on their own and others’ actions.

  	Models of strategic interactions are described as games.

  	Game theory is a set of models of strategic interactions. It is widely used in economics and elsewhere in the social sciences.




  Read the article ‘Game Theory in Economics and Beyond’ to learn about how game theory is used in other disciplines, including political science, biology, philosophy, and computer science.



To understand how game theory can clarify strategic interactions, imagine two farmers, who we will call Anil and Bala. They face a problem: should they grow rice or cassava? We assume that they have the ability to grow both types of crop, but can only grow one type at a time.

Anil’s land is equally suitable for growing rice and cassava. Bala’s land is likewise good for producing rice, but less suitable for cassava. They both sell whatever crop they produce in a nearby village market. On market day, if they bring less rice to the market, the price will be higher. Likewise, the price of cassava depends on how much cassava they have grown.

The farmers choose what to grow independently, which means they do not meet together to discuss a course of action. This assumption may seem odd in a model of just two farmers, but understanding what happens when players act independently will give us insight into problems in which many people—billions, in the case of climate change—interact.


  Game

  
  ​A description of a social interaction, which specifies:

  
    	the players: who is interacting with whom

    	the feasible strategies: which actions are open to the players

    	the order of play: when the players choose their actions

    	the information: what each player knows when making their decision

    	the pay-offs: what the outcomes will be for each of the possible combinations of actions.

  



Figure 4.1 describes the farmers’ interaction, which is what we call a game.

Anil’s choices are the rows of the table and Bala’s are the columns. We call Anil the ‘row player’ and Bala the ‘column player’. When an interaction is represented in a table like Figure 4.1, each entry describes the outcome of a hypothetical situation. For example, the upper-left cell should be interpreted as:


  ‘Suppose (for whatever reason) Anil planted rice and Bala planted rice, too.
What would the outcome be?’



There are four possible hypothetical situations. Figure 4.1 describes what would happen in each case.




                [image: This diagram shows Anil and Bala’s available actions, which are growing rice or growing cassava. If Anil and Bala grow rice, there is a glut of rice, which sells at a low price, and a shortage of cassava. Moreover, Anil is better able to produce cassava than rice. If Anil grows rice and Bala grows cassava, there is no market glut, and rice and cassava sell at high prices. However, Anil and Bala produce the crop for which they are less suited. If Anil grows cassava and Bala grows rice, there is no market glut, and rice and cassava sell at high prices. Moreover, Anil and Bala produce the crop for which they are better suited. If Anil and Bala grow cassava, there is a glut of cassava, which sells at a low price, and a shortage of rice. Moreover, Bala is better able to produce rice than cassava.]



Figure 4.1 
Planting rice or cassava: social interactions between Anil and Bala.







​To simplify the model, we assume the following:


	simultaneous game
	A game in which the players choose their strategies simultaneously, for example, the prisoners’ dilemma. See also: sequential game.
	pay-off
	The pay-off for an individual player in a game is the benefit that the player receives as a result of the joint actions of all the players.




  	There are no other people involved or affected in any way.

  	The selection of which crop to grow is the only decision that Anil and Bala need to make.

  	They interact just once. (This is called a ‘one-shot game’.)

  	It is a simultaneous game: the players make their decisions simultaneously, not knowing what the other person has decided to do.

  	They know exactly what would happen in each possible outcome.




​Figure 4.2a shows the pay-offs for Anil and Bala in each of the four hypothetical situations—the incomes they would receive if the hypothetical row and column actions were taken. Remember that their incomes come from selling the crops they produce, so they depend on market prices, and the prices depend on the total amount of each crop brought to market.




                [image: This diagram shows Anil and Bala’s available actions, which are growing rice or growing cassava. Pay-offs are expressed as (Anil’s, Bala’s). If both grow rice, pay-offs are (4, 4). If Anil grows rice and Bala grows cassava, pay-offs are (6, 3). If Anil grows cassava and Bala grows rice, pay-offs are (6, 6). If both grow cassava, pay-offs are (5, 2).]



Figure 4.2a 
The pay-offs from crop choice.







  	Because the price falls when the market is flooded with one crop, the total pay-offs to the two farmers are lower in the cases when both produce the same crop than in the cases when they produce different crops.

  	Since Bala’s land is less suitable for cassava, the highest pay-offs are obtained when Bala specializes in rice and Anil specializes in cassava.



Having established the rules of the game—who can do what, when they can do it, and how each player’s actions determine their pay-off—we can go on to consider what the players will choose to do, and what the outcome of the game might be.


  
    Question 4.1 Choose the correct answer(s)

    In a simultaneous one-shot game:

    
      	A player observes what others do before deciding how to act.

      	A player can change their action after observing what other players have chosen.

      	Players coordinate among themselves to choose the actions that lead to a mutually beneficial outcome.

      	A player chooses an action taking into account the possible actions that other players can take.

    

    
      	A simultaneous game means that players all make a decision on their action simultaneously, without knowing what the other player(s) have chosen.

      	In a one-shot game, each person only takes action once, without knowing what the other player(s) have chosen, and cannot change their action afterwards.

      	The players take actions non-cooperatively, driven by self-interest. The outcome may not necessarily be the best possible outcome for each player.

      	An essential element of strategic games is that each player takes into account the possible actions of other players, when the actual choices made are unknown.
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4.3 Best responses in the rice–cassava game: Nash equilibrium


	best response
	In game theory, a player’s best response is the strategy that will bring about the player’s most-preferred outcome, given the strategies adopted by the other players.




​​​​Game theory describes social interactions; it can also help to predict what will happen. For this, we need the concept of best response: the strategy that will lead to a player’s most preferred outcome, given the strategies that the other players select.

In Figure 4.2b, we represent the pay-offs for Anil and Bala in the rice–cassava game using a standard format called a pay-off matrix. A matrix is just any rectangular array of numbers. The first (bottom-left) number in each box is the reward for the row player (whose name begins with A as a reminder that their pay-off is first). The second number is the column player’s pay-off. Each pay-off depends on how much of the crop the player can grow, but also on demand: that is, how the market price varies with the amount available.

Think about best responses in this game. Suppose you are Anil, and you consider the hypothetical case in which Bala has chosen to grow rice. Which response yields you the higher pay-off? You would grow cassava (receiving a pay-off of 6, compared with only 4 if you grew rice instead).

Work through the steps in Figure 4.2b to find the best responses in each hypothetical situation, using a handy method for keeping track of best responses by placing dots and circles in the pay-off matrix.


  


                [image: This diagram shows Anil and Bala’s available actions, which are growing rice or growing cassava. Pay-offs are expressed as (Anil’s, Bala’s). If both grow rice, pay-offs are (4, 4). If Anil grows rice and Bala grows cassava, pay-offs are (6, 3). If Anil grows cassava and Bala grows rice, pay-offs are (6, 6). If both grow cassava, pay-offs are (5, 2). Growing cassava is Anil’s best response to Bala growing rice. Growing rice is Anil’s best response to Bala growing cassava. Growing rice is Bala’s best response to Anil growing rice. Growing rice os Bala’s best response to Anil growing cassava.]



Figure 4.2b 
Finding best responses in the rice–cassava game.






  


                [image: Finding best responses: This diagram shows Anil and Bala’s available actions, which are growing rice or growing cassava. Pay-offs are expressed as (Anil’s, Bala’s). If both grow rice, pay-offs are (4, 4). If Anil grows rice and Bala grows cassava, pay-offs are (6, 3). If Anil grows cassava and Bala grows rice, pay-offs are (6, 6). If both grow cassava, pay-offs are (5, 2).]



Finding best responses



Begin with the row player (Anil) and ask: ‘What would be his best response if the column player (Bala) decided to play Rice?’






  


                [image: Anil’s best response if Bala grows rice: This diagram shows Anil and Bala’s available actions, which are growing rice or growing cassava. Pay-offs are expressed as (Anil’s, Bala’s). If both grow rice, pay-offs are (4, 4). If Anil grows rice and Bala grows cassava, pay-offs are (6, 3). If Anil grows cassava and Bala grows rice, pay-offs are (6, 6). If both grow cassava, pay-offs are (5, 2). Growing cassava is Anil’s best response to Bala growing rice.]



Anil’s best response if Bala grows rice



If Bala chooses Rice, Anil’s best response is Cassava—that gives him 6, rather than 4. Place a dot in the bottom left-hand cell. A dot in a cell means that this is the row player’s best response.






  


                [image: Anil’s best response if Bala grows cassava: This diagram shows Anil and Bala’s available actions, which are growing rice or growing cassava. Pay-offs are expressed as (Anil’s, Bala’s). If both grow rice, pay-offs are (4, 4). If Anil grows rice and Bala grows cassava, pay-offs are (6, 3). If Anil grows cassava and Bala grows rice, pay-offs are (6, 6). If both grow cassava, pay-offs are (5, 2). Growing cassava is Anil’s best response to Bala growing rice. Growing rice is Anil’s best response to Bala growing cassava.]



Anil’s best response if Bala grows cassava



If Bala chooses Cassava, Anil’s best response is Rice—giving him 6, rather than 5. Place a dot in the top right-hand cell.






  


                [image: Now find the column player’s best responses: This diagram shows Anil and Bala’s available actions, which are growing rice or growing cassava. Pay-offs are expressed as (Anil’s, Bala’s). If both grow rice, pay-offs are (4, 4). If Anil grows rice and Bala grows cassava, pay-offs are (6, 3). If Anil grows cassava and Bala grows rice, pay-offs are (6, 6). If both grow cassava, pay-offs are (5, 2). Growing cassava is Anil’s best response to Bala growing rice. Growing rice is Anil’s best response to Bala growing cassava. Growing rice is Bala’s best response to Anil growing rice.]



Now find the column player’s best responses



If Anil chooses Rice, Bala’s best response is to choose Rice too (4 rather than 3). Circles represent the column player’s best responses. Place a circle in the upper left-hand cell.






  


                [image: Bala’s best response is the same if Anil chooses cassava: This diagram shows Anil and Bala’s available actions, which are growing rice or growing cassava. Pay-offs are expressed as (Anil’s, Bala’s). If both grow rice, pay-offs are (4, 4). If Anil grows rice and Bala grows cassava, pay-offs are (6, 3). If Anil grows cassava and Bala grows rice, pay-offs are (6, 6). If both grow cassava, pay-offs are (5, 2). Growing cassava is Anil’s best response to Bala growing rice. Growing rice is Anil’s best response to Bala growing cassava. Growing rice is Bala’s best response to Anil growing rice. Growing rice is Bala’s best response to Anil growing cassava.]



Bala’s best response is the same if Anil chooses cassava



Lastly, if Anil chooses Cassava, Bala’s best response is Rice again (he gets 6 rather than 2). Place a circle in the lower left-hand cell.






  


                [image: Mutual best responses: This diagram shows Anil and Bala’s available actions, which are growing rice or growing cassava. Pay-offs are expressed as (Anil’s, Bala’s). If both grow rice, pay-offs are (4, 4). If Anil grows rice and Bala grows cassava, pay-offs are (6, 3). If Anil grows cassava and Bala grows rice, pay-offs are (6, 6). If both grow cassava, pay-offs are (5, 2). Growing cassava is Anil’s best response to Bala growing rice. Growing rice is Anil’s best response to Bala growing cassava. Growing rice is Bala’s best response to Anil growing rice. Growing rice is Bala’s best response to Anil growing cassava.]



Mutual best responses



The dot and circle coincide in the lower left-hand cell. If Anil chooses Cassava and Bala chooses Rice, the players are playing best responses to each other.









	equilibrium
	An equilibrium is a situation or model outcome that is self-perpetuating: if the outcome is reached it does not change, unless an external force disturbs it. By an ‘external force’, we mean something that is determined outside the model.



The method used in Figure 4.2b reveals that there is one pair of strategies which are best responses to each other: Anil chooses Cassava and Bala chooses Rice. We call this pair of strategies an equilibrium of the game. In general, an equilibrium is a self-perpetuating situation. In this case, Anil choosing Cassava and Bala choosing Rice is an equilibrium, because neither of them would want to change their decision after seeing what the other player chose.


  Building block

  See Section 2.8 for other examples of equilibrium in economic models.




	Nash equilibrium
	A Nash equilibrium is an economic outcome where none of the individuals involved could bring about an outcome they prefer by unilaterally changing their own action. More formally, in game theory it is defined as a set of strategies, one for each player in the game, such that each player’s strategy is a best response to the strategies chosen by everyone else. See also Game theory.
	invisible hand game
	A game in which there is a single Nash equilibrium that is Pareto efficient may be called an invisible hand game. See also: Nash equilibrium, Pareto efficient.




​In game theory, a set of strategies in which each player plays a best response to the strategies of the other players is called a Nash equilibrium. In the Nash equilibrium of this game:


  	Anil chooses Cassava

  	Bala chooses Rice.



We can use the shorthand (Cassava, Rice) to refer to this Nash equilibrium, listing the row player’s (Anil’s) strategy first. Can we predict that Anil and Bala will play their Nash equilibrium strategies? Thinking about the decision from Anil’s point of view suggests that he might not be sure what to do, because his best response depends on Bala’s decision (he wants to make the opposite choice from Bala). However, Bala’s decision is easier: whatever Anil does, Bala gets a higher pay-off from choosing Rice. So we would expect him to choose Rice. Then, if Anil thinks about Bala’s decision, he will also expect Bala to choose Rice. This simplifies the problem for Anil: his best response to Rice is Cassava.

Reasoning in this way suggests that the Nash equilibrium does give us a plausible prediction of the outcome of the game. Usually, if we find that a game has just one Nash equilibrium, it is the most plausible outcome—although we may feel more confident about this in some games than others.

In the Nash equilibrium, both Anil and Bala specialize in one crop, so market gluts are avoided. Moreover, both crops are produced on land well suited for growing them. Simply pursuing their self-interest—that is, choosing the strategy giving them the highest pay-off—results in an outcome with the highest possible pay-off for each player.

In this example, the Nash equilibrium is also the outcome that each would have chosen if they had a way of coordinating their decisions. Although they independently pursued their self-interest, they were guided by market prices to an outcome that was in their best interests.


​​Figure 4.2 is an example of a type of game that is sometimes called an invisible hand game, because it reflects Adam Smith’s idea that forces that are not explicit (‘invisible’) can guide the players to the outcome that is best for both of them. An invisible hand game has the property that players acting independently in their own self-interest reach an equilibrium that is in the joint interest of the players involved.

Pursuing self-interest without regard for others is sometimes considered to be morally bad, but economic analysis has identified conditions in which it leads to socially desirable outcomes. In the next section we discuss a contrasting case where the outcome of self-interested decisions is not in the self-interest of any of the players: the prisoners’ dilemma game.


  
    Question 4.2 Choose the correct answer(s)

    Adam likes going to the cinema more than watching football. Bella, on the other hand, prefers watching football to going to the cinema. If one person chooses their favourite activity, the other person prefers to spend time together rather than spend an afternoon apart. The following table represents the enjoyment levels (pay-offs) of Bella and Adam, depending on their choice of activity (the first number is Adam’s enjoyment level while the second number is Bella’s).

    


                [image: This diagram shows Adam and Bella’s available actions, which are football or cinema. Payoffs are expressed as (Adam’s, Bella’s). If both choose football, payoffs are (3, 5). If Adam chooses football and Bella chooses cinema, payoffs are (1, 1). If Adam chooses cinema and Bella chooses football, payoffs are (4, 3). If both choose cinema, payoffs are (6, 2).]






    Based on the information above, we can conclude that:

    
      	Adam would be better off choosing Football, regardless of whatever Bella chooses.

      	The Nash equilibrium is (Cinema, Football); in other words, Adam chooses Cinema, Bella chooses Football.

      	The Nash equilibrium yields the highest possible enjoyment levels for both players.

      	Neither player would want to deviate from the Nash equilibrium.

    

    
      	Adam would be better off choosing Cinema, regardless of whatever Bella chooses (if Bella chooses Football, he receives 4 from choosing Cinema instead of 3 from choosing Football; if Bella chooses Cinema, he receives 6 from Cinema instead of 1 from Football).

      	The Nash equilibrium is (Cinema, Football): if Adam chooses Cinema, Bella’s best response is to choose Football (pay-off of 3 vs 2); if Bella chooses Football, Adam’s best response is to choose Cinema (pay-off of 4 vs 3).

      	In the Nash equilibrium, Adam receives a pay-off of 4 and Bella receives a pay-off of 3. Adam would attain the highest happiness level (pay-off of 6) if they could agree to go to the cinema together. Similarly, Bella would be happiest (pay-off of 5) if they could both agree to watch football.

      	This statement is a property of the Nash equilibrium. Players are doing the best they can, given what all other players are doing, so each individual would not benefit from unilaterally changing his or her current action.

    

  




  
  ​Great Economists John Nash

  


                [image: Portrait of John Nash]






  John Nash (1928–2015) completed his doctoral thesis at Princeton University at the age of 21. It was just 27 pages long, yet it advanced game theory (then a little-known branch of mathematics) in ways that led to a dramatic transformation of economics. He addressed the question: when people interact strategically, what would one expect them to do? His answer was what we now call a Nash equilibrium, in which each person’s strategy is to do the best they can for themselves, given the strategies of all other players.

  Nash proved that an equilibrium must exist in a wide general class of games, where players could have any goals whatsoever: they could be selfish, altruistic, spiteful, or fair-minded, for instance. His proof was remarkable, because distinguished mathematicians of the twentieth century such as Emile Borel and John von Neumann had tackled the problem without getting very far. This result is useful because strategies can be very complicated, specifying a complete plan of action for any situation that could possibly arise. Although the number of distinct strategies in chess is greater than the number of atoms in the known universe, we know that chess has a Nash equilibrium, although not whether the equilibrium involves a win for white, a win for black, or a guaranteed draw.

  Game theory has completely transformed almost all fields of economics, and this would have been impossible without Nash’s equilibrium concept and existence proof. But it was not his only path-breaking contribution to economics—he also made a brilliantly original contribution to the theory of bargaining, and other pioneering contributions to mathematics for which he received the prestigious Abel Prize.

  
  ​Nash shared the 1994 Nobel Prize for his work. Roger Myerson, an economist who later won the prize himself, described the Nash equilibrium as ‘one of the most important contributions in the history of economic thought’.

  For much of his life, Nash suffered from mental illness that required hospitalization. He experienced hallucinations caused by schizophrenia that began in 1959, though after what he described as ‘25 years of partially deluded thinking’ he returned to teaching and research at Princeton. The story of his insights and illness are told in the book (made into a film starring Russell Crowe) A Beautiful Mind.1




  Exercise 4.2 Game theory in A Beautiful Mind

  In the movie A Beautiful Mind, John Nash comes up with the idea of game theory through a conversation with his friends at a bar over which woman they should speak to.

  
    	Watch this YouTube video of that scene in the movie and draw a pay-off matrix to represent the situation described. (Hint: You may find this article and explanation helpful.)

    	By referring to your pay-off matrix, explain whether John Nash’s proposal to his friends (in the movie) is or is not a Nash equilibrium.

  




  
    	
      Sylvia Nasar. 2011. A Beautiful Mind: The Life of Mathematical Genius and Nobel Laureate John Nash. New York: Simon & Schuster. ↩

    

  



	



    

        

    
    

	
Unit 4 Strategic interactions and social dilemmas


​​4.4 Dominant strategy equilibrium and the prisoners’ dilemma

In the rice–cassava game in Figure 4.2b, Bala’s best response is to choose Rice, whatever his opponent chooses to do. When this happens, we say that the player has a dominant strategy. Bala’s dominant strategy is Rice.

Figure 4.3 shows the pay-offs in another version of the rice–cassava game. Here we have assumed that not only is Bala’s land better for growing rice; also, Anil’s land is better for cassava. Use the dot-and-circle method to work out the best responses. You should find that in this game, both players have dominant strategies.




                [image: This diagram shows Anil and Bala’s available actions, which are growing rice or growing cassava. Pay-offs are expressed as (Anil’s, Bala’s). If both grow rice, pay-offs are (3, 5). If Anil grows rice and Bala grows cassava, pay-offs are (4, 4). If Anil grows cassava and Bala grows rice, pay-offs are (6, 6). If both grow cassava, pay-offs are (5, 3).]



Figure 4.3 
Another rice–cassava game: dominant strategies for both players.







	dominant strategy equilibrium
	A dominant strategy equilibrium is a Nash equilibrium in which the strategies of all players are dominant stategies.




​​You should also find that the Nash equilibrium is the same as before: Anil chooses Cassava and Bala chooses Rice. But because Cassava is a dominant strategy for Anil and Rice is a dominant strategy for Bala, we can be especially confident in predicting this outcome. We say that (Cassava, Rice) is not only a Nash equilibrium but also a dominant strategy equilibrium.

The dominant strategy equilibrium is beneficial for both players. Just like the game in the previous section, this is an invisible hand game. But in the next example, something very different happens.

The pest control game


​Imagine that Anil and Bala are now facing another problem. Each is deciding how to deal with pest insects that destroy the crops they cultivate in their adjacent fields. Each has two feasible strategies:


  	The first is to use an inexpensive chemical called Toxic Tide. It kills every insect for miles around. Toxic Tide also leaks into the water supply that they both use.

  	The alternative is to use integrated pest control (IPC), in which beneficial insects are introduced to the farm. The beneficial insects eat the pest insects.



If just one of them chooses Toxic Tide, the damage is quite limited. If they both choose it, water contamination becomes a serious problem, and they need to buy a costly filtering system. Figure 4.4a describes their interaction.




                [image: This diagram shows Anil and Bala’s available actions, which are IPC or Toxic Tide. If Anil and Bala both choose IPC, beneficial insects spread over both fields, eliminating pests, and there is no water contamination. If Anil chooses IPC and Bala chooses Toxic Tide, Bala’s chemicals spread to Anil’s field and kill his beneficial insects, resulting in limited water contamination. If Anil chooses Toxic Tide and Bala chooses IPC, Anil’s chemicals spread to Bala’s field and kill his beneficial insects, resulting in limited water contamination. If Anil and Bala both choose Toxic Tide, all pests are eliminated but there is heavy water contamination, requiring a costly filtration system.]



Figure 4.4a 
Social interactions in the pest control game.






Both Anil and Bala are aware of these outcomes. They know that their pay-off (the income from selling their crops, minus the costs of their pest control method and of any water filtration required), will depend not only on their own decision, but also on the other’s choice. This is a strategic interaction. The pay-offs are shown in Figure 4.4b.




                [image: This diagram shows Anil and Bala’s available actions. Pay-offs are expressed as (Anil’s, Bala’s). If both choose IPC, pay-offs are (3, 3). If Anil chooses IPC and Bala chooses Toxic Tide, pay-offs are (1, 4). If Anil chooses Toxic Tide and Bala chooses IPC, pay-offs are (4, 1). If both choose Toxic Tide, pay-offs are (2, 2).]



Figure 4.4b 
Pay-off matrix for the pest control game.






How will they play the game? Again, we can use the dot-and-circle method to figure this out (draw the dots and circles in the matrix for yourself).

Anil’s best responses are:


  	if Bala chooses IPC: Toxic Tide (cheap eradication of pests, little water contamination)

  	if Bala chooses Toxic Tide: Toxic Tide (IPC costs more and cannot work since Bala’s chemicals will kill beneficial pests).



So Toxic Tide is Anil’s dominant strategy. You can check, likewise, that Toxic Tide is a dominant strategy for Bala. So we predict that both will use it. Both players using insecticide is the dominant strategy equilibrium of the game.

The predicted outcome is not good for either player: they each receive pay-offs of 2, but they would have been better off if both had used IPC, with pay-offs of 3 each.


	prisoners’ dilemma
	A prisoners’ dilemma is a game that has a dominant strategy equilibrium, but also has an alternative outcome that gives a higher pay-off to all players. So the Nash equilibrium is not Pareto efficient.




​The pest control game, with its undesirable outcome, is a particular example of a game called the prisoners’ dilemma.


  
  ​​The prisoners’ dilemma

  The name of this game comes from a story about two prisoners (we call them Thelma and Louise) whose strategies are either to Accuse (implicate) the other in a crime that the prisoners may have committed together, or Deny that the other prisoner was involved.

  If both Thelma and Louise Deny, they will receive a 1-year sentence for a less serious crime.

  If one person Accuses the other, while the other Denies, the accuser will be freed immediately (a sentence of 0 years), whereas the other person gets a long jail sentence (10 years).

  Lastly, if both Thelma and Louise choose Accuse (meaning each implicates the other), they both get a jail sentence. This sentence is reduced from 10 years to 5 years because of their cooperation with the police. The pay-offs of the game are shown in Figure 4.5. (The pay-offs are the years in prison—so Louise and Thelma prefer lower numbers.)

  


                [image: This diagram shows Thelma and Louise’s available actions, which are Deny or Accuse. Pay-offs are expressed as (Thelma’s, Louise’s). If both choose Deny, pay-offs are (1, 1). If Thelma chooses Deny and Louise chooses Accuse, pay-offs are (10, 0). If Thelma chooses Accuse and Louise chooses Deny, pay-offs are (0, 10). If both choose Accuse, pay-offs are (5, 5).]



Figure 4.5 
Prisoners’ dilemma (pay-offs are years in prison).






  In a prisoners’ dilemma, the dominant strategy equilibrium outcome (in this example, both Accuse) is worse for both than the opposite outcome (both Deny).

  Our story about Thelma and Louise is hypothetical, but the prisoners’ dilemma applies to many real problems. In economic examples, the mutually beneficial strategy (Deny) is generally termed Cooperate, while the dominant strategy (Accuse) is called Defect. Note that ‘Cooperate’ is simply a name for the beneficial strategy; it does not mean they have somehow reached an agreement on how to play. Even if players can discuss their strategies beforehand, the rules of the game are that they make independent decisions.




	external effect, externality
	An external effect occurs when a person’s action confers a benefit or imposes a cost on others and this cost or benefit is not taken into account by the individual taking the action. External effects are also called externalities.




​​Economic interactions between self-interested players can result in desirable outcomes (as in the rice–cassava games) or undesirable ones (prisoners’ dilemmas, like the pest control game). Prisoners’ dilemma games model situations in which players reach undesirable outcomes, because they take no account of the costs and benefits of their actions for others: when this happens, we say that decisions have external effects. If Anil chose IPC, Bala would choose Toxic Tide because it is better for himself, ignoring the external costs his decision imposes on Anil. Later sections and units will explore how undesirable results of external effects may be avoided if the players have different preferences, or are influenced by social norms of behaviour, or can enter into binding agreements (contracts). Or policymakers may be able to help by changing the rules of the game, or the pay-offs.


  Exercise 4.3 Playing the prisoners’ dilemma

  In the UK TV quiz show called Golden Balls, two players are given the chance to split a cash prize or steal it from each other, but are allowed to communicate before making their final choice. Watch the clip of how one pair played this game, and answer the following questions.

                          
                    A solution to the prisoners’ dilemma on the show Golden Balls    


  
    	Draw a pay-off matrix to represent the game described in the video (players, feasible actions, pay-offs under each possible outcome; ignoring the communication round).

    	With reference to the pay-off matrix you drew and the final outcome of this interaction, explain the reasoning behind the first player’s (Nick’s) proposed plan.

    	How do you think the two players’ behaviour in the communication round and their actual choice would differ if the players were friends rather than strangers?

  




  
    Question 4.3 Choose the correct answer(s)

    Dimitrios and Ameera work for an international investment bank as foreign exchange traders. They are being questioned by the police on their suspected involvement in a series of market manipulation trades. The table below shows the cost of each strategy (in terms of the length in years of jail sentences they will receive), depending on whether they accuse each other or deny the crime. The first number is the pay-off to Dimitrios, while the second number is the pay-off to Ameera (the negative numbers signify losses). Assume that the game is a simultaneous one-shot game.

    


                [image: This diagram shows Dimitrios and Ameera’s available actions, which are Deny or Accuse. Payoffs are expressed as (Dimitrios’, Ameera’s). If both choose Deny, payoffs are (-2, -2). If Dimitrios chooses Deny and Ameera chooses Accuse, payoffs are (-15, 0). If Dimitrios chooses Accuse and Ameera chooses Deny, payoffs are (0, -15). If both choose Accuse, payoffs are (-8, -8).]






    Based on this information, we can conclude that:

    
      	Both traders will hold out and deny their involvement.

      	Both traders will accuse each other, even though they will end up being in jail for eight years.

      	Ameera will accuse, whatever she expects Dimitrios to do.

      	There is a small possibility that both traders will get away with two years each.

    

    
      	Accuse is a dominant strategy for both Dimitrios and Ameera, so each of them will choose Accuse regardless of what the other player does.

      	For both Dimitrios and Ameera, Accuse is a dominant strategy. Therefore, the outcome in which they both Accuse and end up with 8-year sentences is a dominant strategy equilibrium.

      	Accusing is Ameera’s best response regardless of what Dimitrios does, so she will always Accuse. It is a dominant strategy.

      	This outcome can only happen if both Dimitrios and Ameera Deny. Accusing is the dominant strategy for both of them, so this would never happen.

    

  




  Exercise 4.4 Political advertising

  In many democracies, political candidates are allowed to use some forms of mass media, such as public or commercial television, to advertise their campaign and attack their opponent(s). Many people consider such political advertising (campaign advertisements) to be a classic example of a prisoners’ dilemma.

  
    	Using examples from a recent political campaign from a country of your choice, explain whether you think this is the case.

    	Write down an example pay-off matrix to illustrate this case.

  



	



    

        

    
    

	
Unit 4 Strategic interactions and social dilemmas

4.5 Evaluating outcomes: The Pareto criterion

Whatever the economic interaction—shopping, negotiating wages, or managing fish stocks —we want to be able both to describe the outcome, and to evaluate it: is it better or worse than alternative outcomes? The first involves facts; the second involves values.


	allocation
	In an economic interaction, an allocation is a particular distribution of goods or other things of value to all participants.




	Pareto criterion
	The Pareto criterion is a way of comparing two allocations, A and B. It states that A is is an improvement on B if at least one person would be strictly better off with A than B (in other words, would strictly prefer A to B) and nobody would be worse off. We say that A Pareto dominates B.




​We call the outcome of an economic interaction an allocation. In a game, an allocation is a particular distribution among the players of goods or other things that they value. For example, if two firms compete to sell goods in a market, the allocation might consist of the profits for each firm.


​Suppose that we want to compare two possible allocations, A and B, that may result from an economic interaction. Can we say which is better? If we find that everyone concerned would prefer A, most people would agree that A is a better allocation than B. This is what the Pareto criterion, named after the Italian economist and sociologist Vilfredo Pareto, would tell us.


  The Pareto criterion

  According to the Pareto criterion, allocation A is better than allocation B if at least one party would be strictly better off with A than B, and nobody would be worse off.

  
	Pareto efficient, Pareto efficiency
	An allocation is Pareto efficient if there is no feasible alternative allocation in which at least one person would be better off, and nobody worse off.



  
  ​We say that A Pareto-dominates B, or that A would be a Pareto improvement over B.

  When we say an allocation makes someone ‘better off’ we mean that they prefer it, which does not necessarily mean they get more money.




  
  ​​Great Economists Vilfredo Pareto

  


                [image: Portrait of Vilfredo Pareto]






  Vilfredo Pareto (1848–1923), an Italian economist and sociologist, earned a degree in engineering for his research on the concept of equilibrium in physics. He is mostly remembered for his criterion for ranking allocations, and the related concept of Pareto efficiency. He wanted economics and sociology to be fact-based sciences, similar to the physical sciences he had studied when he was younger.

  His empirical investigations led him to another important contribution, on allocations of wealth. The distribution of wealth did not seem to resemble the familiar bell curve, with a few rich, a few poor, and a large middle-income class. Instead he proposed what came to be called Pareto’s law, according to which, across the ages and differing types of economies, there would be very few rich people and a lot of poor people.

  His 80–20 rule—derived from Pareto’s law—asserted that the richest 20% of a population typically held 80% of the wealth. If he’d lived in the US in 2020, he would have observed that 90% of the wealth was held by the richest 20%, suggesting that his law might not be as universal as he’d thought.

  In Pareto’s view, the economic game was played for high stakes, with big winners and losers. He urged economists to study conflicts over the division of goods, and he thought the time and resources devoted to these conflicts were part of what economics should be about.1 In his most famous book, the Manual of Political Economy (1906), he wrote that: ‘The efforts of men are utilized in two different ways: they are directed to the production or transformation of economic goods, or else to the appropriation of goods produced by others.’




  Exercise 4.5 Pareto’s law

  Pareto’s law states that the richest 20% of a population typically holds 80% of the wealth. Verify this law for yourself by downloading the global wealth data.

  
    	Choose five countries and one particular year (ranging from 1995 to 2020, inclusive), and calculate the percentage of wealth held by the richest 20% (columns K and L of the spreadsheet).

    	Comment on how well your chosen countries fit Pareto’s law.

  




	Pareto dominate, Pareto dominant
	Allocation A Pareto dominates allocation B if it is better according to the Pareto criterion. That is, at least one person would be strictly better off with A than B, and nobody would be worse off. See also: Pareto criterion.
	Pareto improvement
	A change that benefits at least one person without making anyone else worse off. See also: Pareto dominant, Pareto criterion.



Figure 4.6 shows the pay-off matrix in the prisoners’ dilemma game from Section 4.4. The two farmers, Anil and Bala, can use either integrated pest control, or the pesticide Toxic Tide. On the right, we have plotted the four allocations in a graph, with Anil’s pay-off on the horizontal axis and Bala’s on the vertical axis, labelling the actions I and T for convenience. Anil and Bala are self-interested, preferring allocations with a higher pay-off for themselves.




                [image: There are 2 diagrams. Diagram 1 shows Anil and Bala’s available actions, which are IPC or Toxic Tide. Payoffs are expressed as (Anil’s, Bala’s). If both choose IPC, payoffs are (3, 3). If Anil chooses IPC and Bala chooses Toxic Tide, payoffs are (1, 4). If Anil chooses Toxic Tide and Bala chooses IPC, payoffs are (4, 1). If both choose Toxic Tide, payoffs are (2, 2). In Diagram 2, the horizontal axis shows Anil’s payoff, ranging from 0 to 5, and the vertical axis shows Bala’s payoff, ranging from 0 to 5. Coordinates are (Anil’s payoff, Bala’s payoff). Four points are labelled: I, T with coordinates (1, 4), T, T with coordinates (2, 2), I, I with coordinates (3, 3) and T, I with coordinates (4, 1).]



Figure 4.6 
The four allocations in the pest control game.






The graph shows that the allocation at (I, I) Pareto-dominates (T, T): both players would prefer it. Figure 4.7 explains how to compare all four allocations graphically.


  
  ​


                [image: In this diagram, the horizontal axis displays Anil’s payoff, and ranges from 0 to 5. The vertical axis displays Bala’s payoff and ranges from 0 to 5. Coordinates are (Anil’s payoff, Bala’s payoff). If Anil uses IPC and Bala uses Toxic Tide, represented by point (I, T), payoffs are (1, 4). If both use Toxic Tide, represented by point (T, T), payoffs are (2, 2). If both use IPC, represented by point (I, I), payoffs are (3, 3). If Anil uses Toxic Tide and Bala uses IPC, represented by point (T, I), payoffs are (4, 1). All outcomes above and to the right of point (T, I) are better for both Anil and Bala than point (T, I). All outcomes above and to the right of point (T, T) are better for both Anil and Bala than point (T, T). All outcomes above and to the right of point (I, I) are better for both Anil and Bala than point (I, I). All outcomes above and to the right of point (I, T) are better for both Anil and Bala than point (I, T).]



Figure 4.7 
Applying the Pareto criterion to the pest control game.






  


                [image: Comparing (T, T) and (I, I): In this diagram, the horizontal axis displays Anil’s payoff, and ranges from 0 to 5. The vertical axis displays Bala’s payoff and ranges from 0 to 5. Coordinates are (Anil’s payoff, Bala’s payoff). If Anil uses IPC and Bala uses Toxic Tide, represented by point (I, T), payoffs are (1, 4). If both use Toxic Tide, represented by point (T, T), payoffs are (2, 2). If both use IPC, represented by point (I, I), payoffs are (3, 3). If Anil uses Toxic Tide and Bala uses IPC, represented by point (T, I), payoffs are (4, 1). All outcomes above and to the right of point (I, I) are better for both Anil and Bala than point (I, I). All outcomes above and to the right of point (T, T) are better for both Anil and Bala than point (T, T).]



Comparing (T, T) and (I, I)



The allocation at (I, I) lies in the rectangle north-east of (T, T), so an outcome where both players use IPC Pareto-dominates one where both use Toxic Tide: they both prefer (I, I).






  


                [image: Compare (T, T) and (T, I): In this diagram, the horizontal axis displays Anil’s payoff, and ranges from 0 to 5. The vertical axis displays Bala’s payoff and ranges from 0 to 5. Coordinates are (Anil’s payoff, Bala’s payoff). If Anil uses IPC and Bala uses Toxic Tide, represented by point (I, T), payoffs are (1, 4). If both use Toxic Tide, represented by point (T, T), payoffs are (2, 2). If both use IPC, represented by point (I, I), payoffs are (3, 3). If Anil uses Toxic Tide and Bala uses IPC, represented by point (T, I), payoffs are (4, 1). All outcomes above and to the right of point (T, I) are better for both Anil and Bala than point (T, I). All outcomes above and to the right of point (T, T) are better for both Anil and Bala than point (T, T).]



Compare (T, T) and (T, I)



If Anil uses Toxic Tide and Bala IPC, then Anil is better off but Bala is worse off than when both use Toxic Tide. The Pareto criterion cannot say which of these allocations is better.






  


                [image: No allocation Pareto-dominates (I, I): In this diagram, the horizontal axis displays Anil’s payoff, and ranges from 0 to 5. The vertical axis displays Bala’s payoff and ranges from 0 to 5. Coordinates are (Anil’s payoff, Bala’s payoff). If Anil uses IPC and Bala uses Toxic Tide, represented by point (I, T), payoffs are (1, 4). If both use Toxic Tide, represented by point (T, T), payoffs are (2, 2). If both use IPC, represented by point (I, I), payoffs are (3, 3). If Anil uses Toxic Tide and Bala uses IPC, represented by point (T, I), payoffs are (4, 1). All outcomes above and to the right of point (T, I) are better for both Anil and Bala than point (T, I). All outcomes above and to the right of point (T, T) are better for both Anil and Bala than point (T, T). All outcomes above and to the right of point (I, I) are better for both Anil and Bala than point (I, I).]



No allocation Pareto-dominates (I, I)



None of the other allocations lie to the north-east of (I, I), so it is not Pareto-dominated.






  


                [image: What can we say about (I, T) and (T, I)?: In this diagram, the horizontal axis displays Anil’s payoff, and ranges from 0 to 5. The vertical axis displays Bala’s payoff and ranges from 0 to 5. Coordinates are (Anil’s payoff, Bala’s payoff). If Anil uses IPC and Bala uses Toxic Tide, represented by point (I, T), payoffs are (1, 4). If both use Toxic Tide, represented by point (T, T), payoffs are (2, 2). If both use IPC, represented by point (I, I), payoffs are (3, 3). If Anil uses Toxic Tide and Bala uses IPC, represented by point (T, I), payoffs are (4, 1). All outcomes above and to the right of point (T, I) are better for both Anil and Bala than point (T, I). All outcomes above and to the right of point (T, T) are better for both Anil and Bala than point (T, T). All outcomes above and to the right of point (I, I) are better for both Anil and Bala than point (I, I). All outcomes above and to the right of point (I, T) are better for both Anil and Bala than point (I, T).]



What can we say about (I, T) and (T, I)?



Neither of these allocations are Pareto-dominated, but they do not dominate any other allocations either.








The Pareto criterion is cautious. It makes no value judgement beyond the least controversial one that an allocation is better if it makes at least one person better off and no one worse off. So it does not rank (I, I) and (T, I)—although you may be able to think of other reasons for ranking (I, I) above (T, I).

An allocation that is not Pareto-dominated by any other allocation is called Pareto efficient. The game in Figure 4.7 has three Pareto-efficient allocations: (I, T), (I, I), and (T, I). Allocation (T, T) is not Pareto efficient because it is dominated by (I, I).


  
  ​Pareto efficiency

  An allocation that is not Pareto-dominated by any other allocation is described as Pareto efficient. If an allocation is Pareto efficient, then there is no alternative allocation in which at least one party would be better off and nobody worse off.



The concept of Pareto efficiency is widely used in economics. ‘Efficiency’ sounds like a good thing, but—since the Pareto criterion is cautious about ranking allocations—there can be many Pareto-efficient allocations. And it is often the case that we would think them undesirable for other reasons. For example, Anil playing I and Bala playing T is Pareto efficient (moving to any other allocation would make at least one player worse off), although we (and Anil) may think (I, T) is unfair: Anil’s pay-off is 1, while Bala gets 4.

If food is allocated so that some people are more than satisfied while others are starving, we might say in everyday language: ‘This is not a sensible way to provide nutrition. It is clearly inefficient.’ But Pareto efficiency means something different. A very unequal distribution of food is Pareto efficient as long as all the food is eaten by someone who enjoys it even a little, because it could not be redistributed to those who are starving without taking away food from others.

So we need to be careful with the concept of Pareto efficiency for two reasons. Firstly, it may not tell us much about what is best:


  	There is often more than one Pareto-efficient allocation: in the pest control game, there are three.

  	The Pareto criterion does not tell us which Pareto-efficient allocation is best: it does not rank (I, I), (I, T), and (T, I).

  	Even by the Pareto criterion, a Pareto-efficient allocation is not always better than a Pareto-inefficient one: we know that (T, I) is Pareto efficient, and (T, T) is not. But if you compare the two, (T, I) does not Pareto-dominate (T, T).




	fairness
	A way to evaluate an allocation based on one’s conception of justice.




​Secondly, there may be other criteria that matter as much, or more. In particular, we may want to assess both fairness and Pareto efficiency when we evaluate outcomes.

Evaluating the outcomes of games

If we bear in mind their limitations, the Pareto criterion and Pareto efficiency can be useful tools for evaluating the outcomes of games, alongside other criteria.

Example 1: The rice–cassava games


​The games in Figure 4.2 and Figure 4.3 are invisible hand games: the Nash equilibrium (Cassava, Rice), which gives pay-offs of 6 to both Anil and Bala, is Pareto efficient. This is the only Pareto-efficient allocation, and furthermore it Pareto-dominates all the other allocations.

The equilibrium allocation is fair: both players get the same pay-off.

So in these games, most people would agree that the Nash equilibrium gives the most desirable outcome.

Example 2: The pest control game

The pest control game above is an example of the prisoners’ dilemma. The dilemma for the players is that there is a dominant strategy equilibrium, (T, T), which is not Pareto efficient. There is an alternative, the ‘cooperative’ outcome (I, I), that Pareto-dominates the equilibrium allocation: both players prefer it. But if they follow their dominant strategies, they will not achieve it.

(I, I) has other potentially desirable properties too: it is fair (pay-offs are equal), and it maximizes the sum of the players’ pay-offs. If participants in an economic interaction could negotiate an agreement beforehand, they could choose the strategies that maximize the sum of the pay-offs and agree how to share them.

But in a prisoners’ dilemma, the cooperative allocation does not Pareto-dominate all the others—that is why the players don’t choose the cooperative strategy.


  
    Question 4.4 Choose the correct answer(s)

    Read the following statements about the outcome of an economic interaction and choose the correct option(s).

    
      	If the allocation is Pareto efficient, then you cannot make anyone better off without making someone else worse off.

      	If an allocation is Pareto efficient, it is also fair.

      	There cannot be more than one Pareto-efficient outcome.

      	If there are multiple Pareto-efficient outcomes, and an allocation is Pareto-dominated by one Pareto-efficient outcome, then it will also be Pareto-dominated by the other Pareto-efficient outcomes.

    

    
      	This statement is the definition of Pareto efficiency.

      	Pareto-efficient allocations can be very unfair (for example, one person has all the income and everyone else has zero income), in which case it is likely that at least one participant would not be happy with the outcome.

      	There can be more than one Pareto-efficient outcome. Three of the four allocations in the pest control game were Pareto efficient.

      	Pareto dominant is a statement about pairs of allocations, so if an allocation is Pareto-dominated by one Pareto-efficient outcome, it may not be Pareto-dominated by all other Pareto-efficient outcomes. For example, in the pest control game, (T, T) was Pareto-dominated by (I, I) but is not Pareto-dominated by (T, I).

    

  




  Exercise 4.6 Pareto efficient and Pareto-dominated allocations

  Make as many statements as you can about the four allocations in Figure 4.7, using the following formats:

  
    	Allocation ____ is not Pareto-dominated by allocation ____.

    	Allocation ____ does not Pareto-dominate allocation ____.

  




  
    	
      Vilfredo Pareto. (1906) 2014. Manual of Political Economy: A Variorum Translation and Critical Edition. Oxford, New York: Oxford University Press. ↩

    

  



	



    

        

    
    

	
Unit 4 Strategic interactions and social dilemmas


​4.6 Public good games and cooperation

In the pest control game, self-interest—ignoring the costs and benefits of their own decisions for the other player—led Anil and Bala to an outcome that neither would have wanted.

Their problem is hypothetical, but it captures a real dilemma facing people around the world whose actions can benefit or harm their neighbours. For example, many farmers in south-east Asia rely on shared irrigation facilities that require constant maintenance and new investment. Each farmer faces the decision of how much to contribute to these activities, which benefit the entire community. But a farmer who does not contribute will still benefit from the contribution of others.

Imagine there are four farmers who are deciding whether to contribute to an irrigation project.

For each farmer, the cost of contributing to the project is $10. Every contribution of $10 increases the crop yield on each of the four farms by $8. This is a strategic interaction: the action of one farmer affects the pay-offs of the others.

Now consider the decision facing Kim, one of the four farmers. Her pay-off is the increased crop yield from the project—which depends on how many farmers contribute—minus the cost of her own contribution.

For example, suppose two other farmers contribute. Figure 4.8 shows how to calculate Kim’s pay-offs, depending on her own decision. If she doesn’t contribute, she will receive a benefit of $8 from each of the two contributions and incur no costs herself. Her total pay-off is $16. If she contributes too, she receives an additional benefit of $8 (and so do the other three farmers). But it will cost her $10, reducing the pay-off to $14.





    
        	Two other players contribute
        	Kim does not contribute
        	Kim does contribute
    

    
        	Benefit from the contribution of others
        	16
        	16
    

    
        	Plus benefit from her own contribution
        	+ 0
        	+ 8
    

    
        	Minus cost of her contribution
        	– 0
        	– 10
    

    
        	Total
        	$16
        	$14
    






Figure 4.8 
When two others contribute, Kim’s pay-off is lower if she contributes too.






Figure 4.9 shows Kim’s pay-offs, calculated the same way, for each possible case as the number of other contributors varies from 0 to 3. The figure shows that however many other farmers contribute, Kim’s pay-off is higher if she does not contribute herself (red bars) than if she does (blue bars).




                [image: In this bar chart, the horizontal axis shows the number of other farmers contributing, ranging from 0 to 3, and the vertical axis shows Kim’s payoff in dollars, ranging from -8 to 30. Not contributing is a dominant strategy. When 0 other farmers contribute, Kim gets -2 if she contributes and 0 if she does not contribute. When 1 other farmer contributes, Kim gets 6 if she contributes and 8 if she does not contribute. When 2 other farmers contribute, Kim gets 14 if she contributes and 16 if she does not contribute. When 3 other farmers contribute, Kim gets 22 if she contributes and 24 if she does not contribute.]



Figure 4.9 
Kim’s pay-offs in the irrigation game.







  A good like an irrigation system is ‘public’ in the sense that all members of a group benefit equally, irrespective of their own contribution. For more about public goods, with other examples, see Unit 10.




	public good game
	A public good game is a game in which individual players can take an action that would be costly to themselves, but would produce benefits for all players (including themselves).




​The irrigation game is an example of a public good game: when one individual bears a cost to provide a good, everyone receives a benefit. This creates a social dilemma. Whatever other people decide, Kim makes more money if she doesn’t contribute than if she does. In a public good game, each player can free-ride on the contributions of others.

The irrigation game is a case of the prisoners’ dilemma with more than two players. As in the pest control game, each farmer’s decision has external effects on other farmers. If the farmers care only about their own monetary pay-off, there is a dominant strategy equilibrium in which no one contributes and all pay-offs are zero. Yet if all contributed, each would get $22. Everyone would benefit if everyone cooperated, but cooperation cannot be an equilibrium because each farmer would do better by free-riding on the others.


  Exercise 4.7 Free-riding in the public good game

  Group projects in the workplace share similar features to the irrigation game. Suppose you and two other colleagues can each choose to Work or Not Work on a task. Each person’s output is £90 for Work and £0 for Not Work, while the cost of effort is £40 for Work and £0 for Not Work. The total output is shared equally between the three of you.

  
    	Draw a chart like Figure 4.9 to compare your pay-offs from Work and Not Work, when the number of other colleagues choosing Work is 0, 1, and 2. Use your chart to show that Not Work is a dominant strategy.

    	Suggest some ways to address the free-rider situation in this scenario.

  



Is this a good model?

Around the world, farmers and fishing people facing similar decisions have nevertheless chosen to invest, or cooperate, making all those affected better off. Behaviour does not always correspond to the predictions of the prisoners’ dilemma game with self-interested preferences.


​The evidence gathered by Elinor Ostrom, a political scientist, and other researchers on common irrigation projects in India, Nepal, and other countries, shows that people do cooperate, although the degree of cooperation varies. In some communities, a history of trust encouraged cooperation—in others, inequality discouraged it. In south India, for example, villages with extreme inequalities in land and caste status had more conflicts over water usage. Less unequal villages maintained irrigation systems better: it was easier to sustain cooperation.1


​​Ostrom studied how communities managed common property resources, such as inshore fisheries, grazing lands, or forest areas, thereby challenging the prevailing wisdom that informal collective ownership of resources would necessarily lead to a ‘tragedy of the commons’. She emphasized the distinction between common property and open access:


  	Common property involves a well-defined community of users who can in practice, if not under the law, prevent outsiders from exploiting the resource.

  	Open-access resources such as ocean fisheries or the earth’s atmosphere can be exploited without restrictions, other than those imposed within states acting alone or through international agreements.




	social norm
	An understanding that is common to most members of a society about what people should do in a given situation when their actions affect others.




​​​She discovered great diversity in how common property is managed. Some communities were able to devise rules and draw on social norms to enforce sustainable resource use and maintenance, while others failed to do so. Ostrom found that individuals would willingly bear considerable costs to punish violators of rules or norms.

As the economist Paul Romer put it, Ostrom recognized the need to ‘expand models of human preferences to include a contingent taste for punishing others’. She developed simple game-theoretic models in which individuals have social preferences, caring directly about trust and reciprocity. And she looked for the ways in which people faced with a social dilemma changed the rules, so that the strategic nature of the interaction was transformed.

Aside from studying real-world behaviour, economists have conducted laboratory experiments to investigate why people might cooperate rather than defect in prisoners’ dilemma situations. Around 20% or more of players in one-shot two-player prisoners’ dilemma games choose to cooperate. One possible explanation is that they feel altruistic towards their opponent. It has also been observed that playing repeatedly against the same opponent increases the likelihood of cooperation to around 50%: players who think their opponent may be altruistic may want to develop a reputation for cooperating themselves, so that their opponent will continue to cooperate in future rounds. 2 3

So far in our game-theoretic models, we have assumed that people are purely self-interested, and played the game only once. In the next two sections, we will explore how altruism, repeated interaction, and social norms can be incorporated into our models, to make them consistent with the evidence of cooperative behaviour.


  Great Economists Elinor Ostrom

  


                [image: Portrait of Elinor Ostrom]






  Elinor Ostrom (1933–2012), a political scientist, was a co-recipient of the 2009 Nobel Prize for economics (the first woman to receive this award). She was not well known among economists, but some, like Vernon Smith—an experimental economist who had previously received the prize—recognized her originality, scientific common sense, and willingness to listen carefully to data.

  
  ​​Ostrom’s entire academic career was focused on the central role of property. Ronald Coase established that when one person’s actions affected the welfare of others, the need for government regulation depended on whether property rights were clearly delineated. Ostrom explored the middle ground where communities, rather than individuals or formal governments, held property rights.

  Ostrom drew on a unique combination of case studies, statistical methods, game-theoretic models with unorthodox ingredients, and laboratory experiments to try to understand how tragedies of the commons could be averted. Much of her career was devoted to identifying the criteria for success, and using theory to understand why some arrangements worked better than others.

  Economists had explained the diversity of outcomes using the theory of repeated games, which predicts that self-interested individuals can sustain cooperative outcomes when they interact repeatedly. But this theory was not a satisfying explanation for Ostrom, partly because it predicted that any other outcome, including rapid depletion, could also arise. More importantly, she knew that sustainable use was enforced by actions that clearly deviated from the hypothesis of material self-interest.

  
  ​Through a pioneering series of experiments, she confirmed the widespread use of costly punishment in response to excessive resource extraction, and demonstrated the power of communication and the critical role of informal agreements in supporting cooperation.4




  
    Question 4.5 Choose the correct answer(s)

    Read the following statements about Elinor Ostrom’s ideas and choose the correct option(s).

    
      	Elinor Ostrom challenged the view that collectively owned resources would suffer from a ‘tragedy of the commons’.

      	Open-access resources can be more easily exploited than common property.

      	Elinor Ostrom found certain conditions under which communities could successfully manage their common property.

      	Elinor Ostrom confirmed the theory that sustainable resource use can be explained by repeated interactions by self-interested individuals.

    

    
      	She studied ways that the tragedy of the commons could be averted.

      	Unlike open-access resources, common property involves a well-defined community of users that can prevent outsiders from exploiting the resource.

      	She found that communication and informal agreements were important, as well as costly punishment in response to excessive resource extraction.

      	She showed that sustainable use was enforced by actions that cannot be explained by purely self-interested behaviour, such as costly punishment.

    

  




  
    	
      Elinor Ostrom. 2000. ‘Collective Action and the Evolution of Social Norms’. Journal of Economic Perspectives 14 (3): pp. 137–58. ↩

    

    	
      James Andreoni and John H. Miller. 1993. ‘Rational Cooperation in the Finitely Repeated Prisoner’s Dilemma: Experimental Evidence’. The Economic Journal 103 (418): pp. 570. ↩

    

    	
      Harris Cooper, Barbara Nye, Kelly Charlton, James Lindsay, and Scott Greathouse. 2016. ‘The Effects of Summer Vacation on Achievement Test Scores: A Narrative and Meta-Analytic Review’. Review of Educational Research 66 (3): pp. 227–268. ↩

    

    	
      Elinor Ostrom, James Walker, and Roy Gardner. 1992. ‘Covenants With and Without a Sword: Self-Governance is Possible’. The American Political Science Review 86 (2). ↩

    

  



	



    

        

    
    

	
Unit 4 Strategic interactions and social dilemmas

4.7 Social preferences: Altruism


  Before you start

  To understand the model in this section, you will need to know how to model preferences and choice using indifference curves and utility. If you are not familiar with these concepts, read Sections 3.2–3.5 (especially 3.3) before beginning work on it.




​​In real-world examples and experiments, people often play the cooperative strategy in prisoners’ dilemma games—rather than choosing to defect, the dominant strategy for self-interested players. One possible explanation is altruism.


	preferences
	A description of the relative values a person places on each possible outcome of a choice or decision they have to make.
	utility
	A numerical indicator of the value that one places on an outcome. Outcomes with higher utility will be chosen in preference to lower valued ones when both are feasible.
	social preferences
	An individual is said to have social preferences if their individual utility depends on what happens to other people, as well as on their own pay-offs.




​​​In Unit 3, we model economic decision-makers by specifying their preferences, using indifference curves and the concept of utility. If individuals are self-interested, the only things that affect their utility are the goods they obtain for themselves, such as their own consumption, and leisure. So far, we have assumed self-interest in our game-theoretic models, with each agent’s utility given by their own pay-off.

But people generally do care about what happens to others. When people have social preferences, their utility depends not only on what they obtain for themselves, but also on things that affect the wellbeing of other people.

Altruism is a social preference in which an individual’s utility is increased by benefits to others. Other social preferences are inequality aversion (a preference for more equal outcomes); and spite and envy—in which cases, benefits to others may reduce the individual’s utility.

Modelling altruistic preferences


​​In Exercise 3.3, we model a budgeting decision for Zoë, a university student in London, assuming that she cares only about goods she consumes herself. But suppose Zoë faces a different decision. She is given some tickets for the national lottery, and one of them wins a prize of £200. Will she decide to keep all the money for herself, or share some of it with her flatmate, Yvonne? Her decision depends on how much she cares about Yvonne: that is, on whether Zoë has altruistic or self-interested preferences in this situation.

This is not a game; as in Unit 3, there is a single decision-maker, and we can model the decision in the same way. Zoë’s problem is how to allocate her ‘budget’ of £200 between two ‘goods’: her own share, and if she is altruistic, Yvonne’s share. So we use indifference curves to represent Zoë’s preferences between the two goods that affect her utility.

The left-hand panel of Figure 4.10 shows Zoë’s preferences if she is altruistic. Increases in her amount of money would raise her utility, but so would increases for Yvonne. The indifference curves slope downwards, showing that she is willing to give up some of her own money to give more to Yvonne.




                [image: There are two diagrams. In diagram 1, the horizontal axis shows the amount for Zoë (in pounds), and ranges between 0 and 240. The vertical axis shows the amount for Yvonne (in pounds) and ranges between 0 and 240. There are three downward-sloping, parallel convex curves which represent altruistic preferences. The level of Zoë’s utility increases further away from the origin. In diagram 2, the horizontal axis shows the amount for Zoë (in pounds), and ranges between 0 and 240. The vertical axis shows the amount for Yvonne (in pounds) and ranges between 0 and 240. There are three parallel vertical lines which represent self-interested preferences. The level of Zoë’s utility increases further away from the vertical axis.]



Figure 4.10 
The shape of Zoë’s indifference curves depends on whether she is altruistic or self-interested.






The right-hand panel shows the shape of her indifference curves if she was entirely self-interested: increases in her own amount of money raise her utility, but money for Yvonne has no effect. She only cares about the good on the horizontal axis—the money she receives herself.

Altruism does not mean that Zoë cares as much about Yvonne as herself. In the left-hand panel, where they receive similar amounts of money, the curves are quite steep: at the point on the middle curve where each receives £120, Zoë would be willing to give up only £4 to give another £10 to Yvonne. If she were more altruistic, the curves would be flatter; if she were more self-interested, they would be steeper (remember that with pure self-interest they are vertical).

Figure 4.11 solves Zoë’s decision problem. Any way of distributing the prize between Zoë and Yvonne is feasible, if the total amount is less than or equal to £200. Zoë will choose the point in the feasible set that gives the highest utility, so her choice depends on whether or not she has altruistic preferences.


  


                [image: In this diagram, the horizontal axis shows the amount for Zoë (in pounds), and ranges between 0 and 240. The vertical axis shows the amount for Yvonne (in pounds) and ranges between 0 and 240. Coordinates are (amount for Zoë, amount for Yvonne). A downward-sloping straight line connects points (0, 200) and S (200, 0). This line is labelled feasible frontier (budget constraint). The area between the budget constraint and the axes is the feasible set. There are three parallel, vertical lines at the following amounts for Zoë: £80, £140 and £200. Zoë’s utility increases further away from the vertical axis.]
                [image: ]



Figure 4.11 
How Zoë chooses to distribute her lottery winnings depends on whether she is selfish or altruistic.






  


                [image: The feasible set: In this diagram, the horizontal axis shows the amount for Zoë (in pounds), and ranges between 0 and 240. The vertical axis shows the amount for Yvonne (in pounds) and ranges between 0 and 240. Coordinates are (amount for Zoë, amount for Yvonne). A downward-sloping straight line connecs points (0, 200) and (200, 0). This line is labelled feasible frontier (budget constraint). The area between the budget constraint and the axes is the feasible set.]



The feasible set



The shaded area shows the feasible ways of sharing the prize. Zoë will choose a point on the budget constraint, sharing all of the £200 between them (being below the feasible frontier would mean throwing money away).






  


                [image: If Zoë has altruistic preferences: In this diagram, the horizontal axis shows the amount for Zoë (in pounds), and ranges between 0 and 240. The vertical axis shows the amount for Yvonne (in pounds) and ranges between 0 and 240. Coordinates are (amount for Zoë, amount for Yvonne). A downward-sloping straight line connecs points (0, 200) and (200, 0). This line is labelled feasible frontier (budget constraint). The area between the budget constraint and the axes is the feasible set. There are three parallel, downward-sloping, convex curves. The lower-most curve intersects the feasble frontier in two points. The two upper-most curves lie above the feasible frontier at all points.]



If Zoë has altruistic preferences



Zoë ’s utility depends on Yvonne’s share of the prize as well as her own. She will choose the point on the feasible frontier that gives her the highest utility.






  


                [image: Zoë’s choice when she is altruistic: In this diagram, the horizontal axis shows the amount for Zoë (in pounds), and ranges between 0 and 240. The vertical axis shows the amount for Yvonne (in pounds) and ranges between 0 and 240. Coordinates are (amount for Zoë, amount for Yvonne). A downward-sloping straight line connects points (0, 200) and S (200, 0). This line is labelled feasible frontier (budget constraint). The area between the budget constraint and the axes is the feasible set. There are four parallel, downward-sloping, convex curves. The lower-most curve intersects the feasble frontier in two points. The one above this one is tangential to the feasible frontier at point A (140, 60). The two upper-most curves lie above the feasible frontier at all points.]



Zoë’s choice when she is altruistic



She achieves the highest level of utility at A, where an indifference curve just touches the feasible frontier. She keeps £140 for herself, and gives £60 to Yvonne.






  


                [image: If Zoë had self-interested preferences: In this diagram, the horizontal axis shows the amount for Zoë (in pounds), and ranges between 0 and 240. The vertical axis shows the amount for Yvonne (in pounds) and ranges between 0 and 240. Coordinates are (amount for Zoë, amount for Yvonne). A downward-sloping straight line connects points (0, 200) and S (200, 0). This line is labelled feasible frontier (budget constraint). The area between the budget constraint and the axes is the feasible set. There are three parallel, vertical lines at the following amounts for Zoë: £80, £140 and £200. Zoë’s utility increases further away from the vertical axis.]



If Zoë had self-interested preferences



If Zoë cared only about money for herself, her utility would be highest at point S. She would keep the whole prize and give Yvonne nothing.








If Zoë is altruistic in this situation, she chooses point A, giving Yvonne £60 out of her prize. She is willing to bear a cost to benefit somebody else. If she was purely self-interested, she would choose S, giving Yvonne nothing. In general, whether people behave altruistically may depend on the situation they face. So Zoë might be self-interested when she decides how to allocate her student budget, but altruistic when she wins the lottery.


  Exercise 4.8 Altruism and selflessness

  Using the same axes as in Figure 4.11:

  
    	Draw Zoë’s indifference curves assuming that she cared just as much about Yvonne’s consumption as her own.

    	Draw Zoë’s indifference curves assuming that she derived utility only from the total of her and Yvonne’s consumption.

    	Draw Zoë’s indifference curves assuming that she derived utility only from Yvonne’s consumption.

    	For each of these cases, provide a real-world situation in which Zoë might have these preferences, and make sure to specify how Zoë and Yvonne derive their pay-offs.

  




  
    Question 4.6 Choose the correct answer(s)

    In Figure 4.11, Zoë has just won the lottery and has received £200. She is considering how much (if at all) of this sum to share with her flatmate, Yvonne. Before she manages to share her winnings, Zoë receives a tax bill for these winnings of £40. Assume Zoë’s preferences are altruistic and fixed (they are the same before and after winning the lottery). Based on this information, read the following statements and choose the correct option(s).

    
      	Yvonne will receive £60 if Zoë is altruistic.

      	If Zoë was altruistic and kept £140 before the tax bill, she will still keep £140 after the tax bill by turning completely selfish.

      	Zoë will be on a lower indifference curve after the tax bill.

      	Had Zoë been so extremely altruistic that she only cared about Yvonne’s share, then Yvonne would have received the same income before and after the tax bill.

    

    
      	Without the tax, Zoë would have given exactly £60 to Yvonne. With the total income now at £160, Zoë will choose to give less than this.

      	We assume that preferences are fixed. Hence Zoë will remain altruistic and give Yvonne some of her winnings.

      	The tax bill can be depicted as an inward shift of the feasible frontier. Therefore, Zoë will no longer be able to obtain the same level of utility as she did before the tax bill.

      	Yvonne would have received £200 and £160, respectively, before and after the tax bill.

    

  



How altruism can change behaviour in the prisoners’ dilemma


​What would happen in the pest control game if the farmers were altruistic? Would their strategies be different?

We start by modelling Anil’s preferences in the same way as Zoë’s. We already know that if he is self-interested, his dominant strategy is T (the pesticide). We can show this in a different way using his indifference curves: we find feasible allocations that maximize his utility. The left-hand panel of Figure 4.12 shows Anil’s indifference curves when he is self-interested, and the four potential allocations in the game: that is, the monetary pay-offs corresponding to the pay-off matrix on the right.

But this is a game, so Anil has to think strategically. He does not have a free choice between the four allocations: what is feasible for him depends on Bala’s choice.


  


                [image: There are 2 diagrams. In Diagram 1, the horizontal axis shows Anil’s payoff, ranging from 0 to 5, and the vertical axis shows Bala’s payoff, ranging from 0 to 5. Coordinates are (Anil’s payoff, Bala’s payoff). Four points are labelled: I, T with coordinates (1, 4), T, T with coordinates (2, 2), I, I with coordinates (3, 3) and T, I with coordinates (4, 1). Four vertical lines represent Anil’s indifference curves when completely selfish. Each line passes through one of the points just mentioned. Anil’s utility increases further away from the vertical axis. Diagram 2 shows Anil and Bala’s available actions, which are IPC or Toxic Tide. Payoffs are expressed as (Anil’s, Bala’s). If both choose IPC, payoffs are (3, 3). If Anil chooses IPC and Bala chooses Toxic Tide, payoffs are (1, 4). If Anil chooses Toxic Tide and Bala chooses IPC, payoffs are (4, 1). If both choose Toxic Tide, payoffs are (2, 2).]
                [image: ]



Figure 4.12 
Anil’s best response in the pest control game when he has self-interested preferences.






  


                [image: The four possible allocations: There are 2 diagrams. In Diagram 1, the horizontal axis shows Anil’s payoff, ranging from 0 to 5, and the vertical axis shows Bala’s payoff, ranging from 0 to 5. Coordinates are (Anil’s payoff, Bala’s payoff). Four points are labelled: I, T with coordinates (1, 4), T, T with coordinates (2, 2), I, I with coordinates (3, 3) and T, I with coordinates (4, 1). Four vertical lines represent Anil’s indifference curves when completely selfish. Each line passes through one of the points just mentioned. Anil’s utility increases further away from the vertical axis. Diagram 2 shows Anil and Bala’s available actions, which are IPC or Toxic Tide. Payoffs are expressed as (Anil’s, Bala’s). If both choose IPC, payoffs are (3, 3). If Anil chooses IPC and Bala chooses Toxic Tide, payoffs are (1, 4). If Anil chooses Toxic Tide and Bala chooses IPC, payoffs are (4, 1). If both choose Toxic Tide, payoffs are (2, 2).]



The four possible allocations



The left-hand panel shows the allocations of income for Anil (horizontal axis) and Bala (vertical axis) in each of the four possible outcomes of the game. We have drawn Anil’s indifference curves through each point.






  


                [image: Anil’s best response if Bala chooses T: There are 2 diagrams. In Diagram 1, the horizontal axis shows Anil’s payoff, ranging from 0 to 5, and the vertical axis shows Bala’s payoff, ranging from 0 to 5. Coordinates are (Anil’s payoff, Bala’s payoff). Four points are labelled: I, T with coordinates (1, 4), T, T with coordinates (2, 2), I, I with coordinates (3, 3) and T, I with coordinates (4, 1). Four vertical lines represent Anil’s indifference curves when completely selfish. Each line passes through one of the points just mentioned. Anil’s utility increases further away from the vertical axis. Diagram 2 shows Anil and Bala’s available actions, which are IPC or Toxic Tide. Payoffs are expressed as (Anil’s, Bala’s). If both choose IPC, payoffs are (3, 3). If Anil chooses IPC and Bala chooses Toxic Tide, payoffs are (1, 4). If Anil chooses Toxic Tide and Bala chooses IPC, payoffs are (4, 1). If both choose Toxic Tide, payoffs are (2, 2).]



Anil’s best response if Bala chooses T



Which allocations are feasible for Anil depends on what Bala does. If Bala chooses T, Anil’s choice is between (I, T) and (T, T). He will choose T, because (T, T) gives him higher utility.






  


                [image: Anil’s best response if Bala chooses I: There are 2 diagrams. In Diagram 1, the horizontal axis shows Anil’s payoff, ranging from 0 to 5, and the vertical axis shows Bala’s payoff, ranging from 0 to 5. Coordinates are (Anil’s payoff, Bala’s payoff). Four points are labelled: I, T with coordinates (1, 4), T, T with coordinates (2, 2), I, I with coordinates (3, 3) and T, I with coordinates (4, 1). Four vertical lines represent Anil’s indifference curves when completely selfish. Each line passes through one of the points just mentioned. Anil’s utility increases further away from the vertical axis. Diagram 2 shows Anil and Bala’s available actions, which are IPC or Toxic Tide. Payoffs are expressed as (Anil’s, Bala’s). If both choose IPC, payoffs are (3, 3). If Anil chooses IPC and Bala chooses Toxic Tide, payoffs are (1, 4). If Anil chooses Toxic Tide and Bala chooses IPC, payoffs are (4, 1). If both choose Toxic Tide, payoffs are (2, 2).]



Anil’s best response if Bala chooses I



If Bala chooses I, Anil again has a choice between two allocations. He will choose T again, because (T, I) gives him higher utility than (I, I). So Anil’s dominant strategy is T.








Now, suppose that Anil has altruistic preferences towards Bala, similar to Zoë’s towards her flatmate: then, his utility depends not only on his own monetary pay-off, but also on that of Bala. In Figure 4.13, we repeat the analysis for this case. Work through the steps to deduce that his dominant strategy is now I, rather than T.


  


                [image: There are 2 diagrams. In Diagram 1, the horizontal axis shows Anil’s payoff, ranging from 0 to 5, and the vertical axis shows Bala’s payoff, ranging from 0 to 5. Coordinates are (Anil’s payoff, Bala’s payoff). Four points are labelled: I, T with coordinates (1, 4), T, T with coordinates (2, 2), I, I with coordinates (3, 3) and T, I with coordinates (4, 1). There are five parallel, downward-sloping, convex curves. The second from the bottom passes through point (I, T) and the second from the top passes trhough point (I, I). Anil’s utility increases further away from the origin. Diagram 2 shows Anil and Bala’s available actions, which are IPC or Toxic Tide. Payoffs are expressed as (Anil’s, Bala’s). If both choose IPC, payoffs are (3, 3). If Anil chooses IPC and Bala chooses Toxic Tide, payoffs are (1, 4). If Anil chooses Toxic Tide and Bala chooses IPC, payoffs are (4, 1). If both choose Toxic Tide, payoffs are (2, 2).]
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Figure 4.13 
Anil’s best response in the pest control game when he is altruistic towards Bala.






  


                [image: Altruistic indifference curves: There are 2 diagrams. In Diagram 1, the horizontal axis shows Anil’s payoff, ranging from 0 to 5, and the vertical axis shows Bala’s payoff, ranging from 0 to 5. Coordinates are (Anil’s payoff, Bala’s payoff). Four points are labelled: I, T with coordinates (1, 4), T, T with coordinates (2, 2), I, I with coordinates (3, 3) and T, I with coordinates (4, 1). There are five parallel, downward-sloping, convex curves. The second from the bottom passes through point (I, T) and the second from the top passes trhough point (I, I). Anil’s utility increases further away from the origin. Diagram 2 shows Anil and Bala’s available actions, which are IPC or Toxic Tide. Payoffs are expressed as (Anil’s, Bala’s). If both choose IPC, payoffs are (3, 3). If Anil chooses IPC and Bala chooses Toxic Tide, payoffs are (1, 4). If Anil chooses Toxic Tide and Bala chooses IPC, payoffs are (4, 1). If both choose Toxic Tide, payoffs are (2, 2).]



Altruistic indifference curves



If Anil cares about Bala’s income as well as own income, his indifference curves slope downward. His utility rises if his own income increases; it also rises if Bala’s income increases.
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Anil’s best response if Bala chooses T



With these indifference curves, if Bala chooses T, Anil will choose I because (I, T) gives him more utility than (T, T). (I, T) is on a higher indifference curve than (T, T). Although Anil’s own monetary pay-off is lower at (I, T), he values the additional benefit to Bala.
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Anil’s best response if Bala chooses I



If Bala chooses I, Anil will also choose I because (I, I) is on a higher indifference curve than (T, I). Although (I, I) gives him lower income, he prefers it because it doesn’t inflict damage on Bala. So I is Anil’s dominant strategy.








Figure 4.13 shows that altruism can make Anil’s behaviour cooperative. With these indifference curves, IPC is his dominant strategy. But whether this happens depends on how altruistic he is. If he had cared a bit less about Bala’s income, his indifference curves would have been steeper and he might have made a different choice.

How will Anil’s altruism affect the equilibrium of the game? If Bala is similarly altruistic, he will choose IPC, too. Mutual cooperation will result in the good outcome, (I, I), being the dominant strategy equilibrium. However, if Bala is still self-interested, he will choose T as before. The dominant strategy equilibrium will be (I, T), resulting in an allocation of 4 to Bala and 1 to Anil. Bala will benefit from high profits, while Anil (willingly) bears the monetary cost of Bala’s choice. Different equilibria are possible depending on the degree of altruism felt by each player.

If people care about one another, social dilemmas are easier to resolve. Cooperative equilibria are possible in a prisoners’ dilemma. This helps us understand the historical examples—such as irrigation, or the Montreal Protocol to protect the ozone layer—in which people mutually cooperate rather than free-riding.


  When economists disagree Homo economicus in question: Are people entirely selfish?

  
  ​For centuries, economists (and others) have debated whether people are entirely self-interested or are sometimes happy to help others—even when it costs them something. Homo economicus (economic man) is the nickname for the selfish and calculating character that you may find in economics textbooks. Have economists been right to imagine Homo economicus as the only actor on the economic stage?

  
  ​​In the book where he first used the phrase ‘invisible hand’, Adam Smith also stated: ‘How selfish soever man may be supposed, there are evidently some principles in his nature which interest him in the fortunes of others, and render their happiness necessary to him, though he derives nothing from it except the pleasure of seeing it.’ (The Theory of Moral Sentiments, 1759)

  
  ​But much subsequent economic analysis has ignored the concern for others. In 1881, Francis Edgeworth, a founder of modern economics, claimed in his book Mathematical Psychics: ‘The first principle of economics is that every agent is actuated only by self-interest.’1

  Yet everyone has experienced, and some have performed, acts of bravery or kindness towards others when there was little chance of a reward. Should the unselfishness evident in these acts be part of how economists reason about behaviour?

  
  ​Some say ‘no’: many seemingly generous acts can be understood as attempts to gain a favourable reputation that will benefit the actor in the future. Maybe helping others is just self-interest with a long time horizon. This is what the essayist H. L. Mencken thought: ‘conscience is the inner voice which warns that somebody may be looking’.2

  Since the 1990s, economists have tried to resolve the debate empirically, performing hundreds of experiments all over the world using economic games, to observe the behaviour of individuals (from hunter-gatherers to CEOs) as they make real choices.

  In these experiments, self-interested Homo economicus is often in the minority. Later sections in this unit will provide evidence of behaviour that is consistent with values such as altruism or aversion to inequality—even when the amounts at stake are as high as many days’ wages.

  Is the debate resolved? Many economists now think so. A model assuming self-interest may be sufficient to capture the decisions of shoppers, or firms in pursuit of profit. But it’s less appropriate in other settings, such as how we pay taxes, or why we work hard for our employer.




  
    Question 4.7 Choose the correct answer(s)

    Read the following statements about the ideas and evidence about self-interested behaviour in the ‘When economists disagree’ box, and choose the correct option(s).

    
      	Experimental evidence supports the assumption of purely self-interested agents.

      	Non-self-interested behaviour can be motivated by self-interest.

      	One explanation for non-self-interested behaviour is that the stakes are sufficiently low.

      	The decision to act in a self-interested way is context-dependent.

    

    
      	Behaviour consistent with non-self-interested motivations (such as altruism) has been observed in experiments, so self-interest cannot be the only motivation.

      	One explanation for generous acts is that the individual attempts to gain a favourable reputation that will benefit them in the future.

      	Social scientists have observed non-self-interested behaviour even when the stakes are as high as many days’ wages.

      	Self-interest can explain some decisions such as supermarket shopping or profit-maximization, but may not be the only motive in other contexts, such as paying taxes.

    

  




  
    Question 4.8 Choose the correct answer(s)

    Figures 4.12 and 4.13 show Anil’s preferences when he is completely selfish, and also when he is somewhat altruistic, when he and Bala participate in the prisoners’ dilemma game.

    Based on the graphs, we can say that:

    
      	When Anil is purely self-interested, using Toxic Tide is his dominant strategy.

      	When Anil is altruistic, using Toxic Tide is his dominant strategy.

      	When Anil is purely self-interested, (T, T) is the dominant strategy equilibrium even though it is on a lower indifference curve for him than (T, I).

      	If Anil is altruistic, and Bala’s preferences are the same as Anil’s, (I, I) can be attained as the dominant strategy equilibrium.

    

    
      	(T, I) is on a ‘higher’ vertical indifference curve than (I, I) (that is, it is further to the right) and (T, T) is on a higher vertical indifference curve than (I, T). So using Toxic Tide is a dominant strategy for Anil when he is purely self-interested.

      	When Anil is altruistic, (I, I) is on a higher indifference curve than (T, I), and (I, T) is on a higher indifference curve than (T, T). So using IPC is Anil’s dominant strategy.

      	Toxic Tide is a dominant strategy for both players, so (T, T) is a dominant strategy equilibrium. Anil would prefer (T, I), but Bala will never choose IPC.

      	IPC is a dominant strategy for Anil when he is altruistic. If Bala has the same preferences, IPC will be a dominant strategy for him too, so (I, I) could be the dominant strategy equilibrium.

    

  




  Extension 4.7 Maximizing utility when preferences are altruistic

  
    We analyse Zoë’s decision problem when she has altruistic preferences, by applying the calculus methods for constrained choice developed in the extensions to Sections 3.2–3.5. You should be familiar with these before reading this extension. We obtain the mathematical solution for the utility function that we analysed graphically in the main part of this section, and then look at the case of Cobb–Douglas utility in the exercise at the end.

  

  Zoë has won £200 in the national lottery, and is considering sharing it with her flatmate, Yvonne. She has altruistic preferences: while she is pleased to receive the money, she also cares about Yvonne, who has not been as lucky. We modelled Zoë’s decision diagrammatically in Figure 4.11, reproduced as Figure E4.1. The indifference curves represent her preferences for two ‘goods’—money for herself, and money for Yvonne—and her feasible frontier shows all the possible ways of sharing all of the prize money. She chooses point A, where the feasible frontier reaches the highest possible indifference curve.

  


                [image: In this diagram, the horizontal axis shows the amount for Zoë (in pounds), and ranges between 0 and 240. The vertical axis shows the amount for Yvonne (in pounds) and ranges between 0 and 240. Coordinates are (amount for Zoë, amount for Yvonne). A downward-sloping straight line connects points (0, 200) and S (200, 0). This line is labelled feasible frontier (budget constraint). The area between the budget constraint and the axes is the feasible set. There are four parallel, downward-sloping, convex curves. The lower-most curve intersects the feasble frontier in two points. The one above this one is tangential to the feasible frontier at point A (140, 60). The two upper-most curves lie above the feasible frontier at all points.]



Figure E4.1 
How Zoë chooses to distribute her lottery winnings when she is altruistic.






  This is a constrained choice problem very similar to Karim’s problem in Section 3.5. In both cases, the decision-maker’s objective is to maximize their utility, which depends on two goods when their choice is constrained: having more of one good means having less of the other. We now use the mathematical technique explained in Extension 3.5 to analyse Zoë’s problem.

  Zoë’s utility function (the one we used to draw the indifference curves in Figure E4.1) is:

\[u(z,y)=y(z-20)^2\]
  where \(y\) is the amount of money she gives to Yvonne, and \(z\) is the amount she keeps for herself.

  Her budget constraint—that is, the equation of the feasible frontier—is \(y+z=200\). She wants to maximize her utility, given this constraint.

  
    Zoë’s constrained choice problem

    Choose \(z\) and \(y\) to maximize \(u(z,y)\) subject to the constraint \(z+y=200\).

  

  Again, we can solve it either by substituting the constraint into the objective function, \(u\), or by using the condition that the slopes of the indifference curve and budget constraint are the same at the point where utility is maximized: that is, the first-order condition MRS = MRT. We will use the second method here.

  The marginal rate of substitution is the absolute value of the slope of the indifference curve, \(-\frac{dy}{dz}\). We can calculate it using the formula in Extension 3.3:

\[\text{MRS} = \frac{\text{Zoë's marginal utility of keeping money for herself}}{\text{Her marginal utility of giving money to Yvonne}} = \frac{\partial u / \partial z}{\partial u / \partial y}\]
  The marginal utilities are found by partial differentiation:

\[\frac{\partial u}{\partial z}=2y(z−20) \text{ and } \frac{\partial u}{\partial y}=(z−20)^2\]
  Applying the formula:

\[MRS = \frac{2y}{z−20}\]
  The marginal rate of transformation is the absolute value of the slope of the feasible frontier, \(y+z=200\). Writing this as \(y = 200 - z\), the slope is –1, so the MRT is 1. In other words, she can transform her money into money for Yvonne at the rate of one for one. Then from the first-order condition MRS = MRT we get:

\[\frac{2y}{z-20}=1 \Rightarrow z=20+2y\]
  This means that Zoë would always choose to give more to herself than to Yvonne, whatever the value of the prize.

  To find the outcome (the actual values of \(y\) and \(z\)) we also use the condition that it must lie on the feasible frontier \(y+z=200\).

  These two equations for \(y\) and \(z\) can be solved by using the first to substitute for \(z\) in the second:

\[y+20+2y=200 \Rightarrow y=60 \text{ and hence } z=140\]
  This is point A in Figure E4.1; Zoë keeps £140 and gives £60 to Yvonne.

  
    Exercise E4.1 Interpreting altruistic preferences in the Cobb–Douglas case

    Suppose Yvonne has the utility function, \(u(y, z) = y^a z^b\), where \(y\) equals the amount Yvonne has and \(z\) equals the amount Zoë has. If Yvonne wins £200 in the lottery:

    
      	How would she choose to split the lottery winnings between herself and Zoë? (Hint: Your answer will be a function of \(a\) and \(b\).)

      	Calculate the amount that Yvonne gives to Zoe for the values of \(a\) and \(b\) shown in the table. Explain (using the table and by referring to the utility function) how the amount that Yvonne gives to Zoe changes with \(a\) and \(b\).

    

    




  
    	a
    	b
    	Amount given to Zoe (£)
  



  
    	0.1
    	0.9
    	
  

  
    	0.2
    	0.8
    	
  

  
    	0.3
    	0.7
    	
  

  
    	0.4
    	0.6
    	
  

  
    	0.5
    	0.5
    	
  

  
    	0.6
    	0.4
    	
  

  
    	0.7
    	0.3
    	
  

  
    	0.8
    	0.2
    	
  

  
    	0.9
    	0.1
    	
  







 






    
      	Repeat Question 1, but keep the amount won in the lottery as the variable \(y\) instead of £200. How does the share that Yvonne gives Zoe and the share that Yvonne keeps for herself change with \(y\)?

    

  

  Read more: Sections 15.1, 17.1, 17.3 of Malcolm Pemberton and Nicholas Rau. Mathematics for Economists: An Introductory Textbook (4th ed., 2015 or 5th ed., 2023). Manchester: Manchester University Press.




  
    	
      Francis Ysidro Edgeworth. 2003. Mathematical Psychics and Further Papers on Political Economy. Oxford: Oxford University Press. ↩

    

    	
      H. L. Mencken. 2006. A Little Book in C Major. New York, NY: Kessinger Publishing. ↩

    

  



	



    

        

    
    

	
Unit 4 Strategic interactions and social dilemmas

4.8 Repeated interaction: Social norms, reciprocity, and peer punishment in public good games


​​​Free-riding today on contributions by other members of one’s community may have consequences tomorrow or years from now. From year to year, some people may acquire a reputation for being uncooperative, which may influence the behaviour of others. Ongoing relationships are an important feature of social interactions that is not captured in the models we have used so far: life is not a one-shot game.

Best responses may be different in a repeated game. Imagine how differently things would work out if the pest control game were repeated every season—even with self-interested preferences. Anil and Bala would consider what had happened in the past when making choices today, and also the impact of today’s choices on what might happen in the future. Suppose that Bala had used IPC last season. What is Anil’s best response when he is considering whether to use Toxic Tide or IPC this year? He would reason like this:


  	Anil

  	If I use IPC, like Bala did last season, then maybe Bala will continue to do so in future. If I use Toxic Tide—raising my profits this year—Bala is more likely to use Toxic Tide next year. So unless I am extremely impatient for income now, I’d better go for IPC.



Bala could reason in the same way. So they might continue playing IPC forever.


  
    Question 4.9 Choose the correct answer(s)

    Four farmers are deciding whether to contribute to the maintenance of an irrigation project. For each farmer, the cost of contributing is $10. But for each farmer who contributes, all four of them will benefit from an increase in their crop yields, so they will each gain $8 per farmer that contributes.

    Read the following statements and choose the correct option(s).

    
      	If all the farmers are selfish, none of them will contribute.

      	If one of the farmers, Kim, cares about her neighbour (Jim) just as much as herself, she will contribute $10.

      	In a one-shot game, if Kim is altruistic and contributes $10, the others might contribute too, even if they are selfish.

      	If the farmers have to reconsider this decision every year, they might choose to contribute to the project even if they are selfish.

    

    
      	Do Not Contribute is a dominant strategy for all the farmers: whatever the others do, their own benefit from contributing is $8, but the cost is $10.

      	If Kim is the only one who contributes, all farmers will receive $8. If Kim cares about Jim just as much as herself, then her pay-off is the sum of what she receives ($8) and what Jim receives ($8), which is $16. Since $16 is higher than the cost of contributing ($10), Kim will contribute.

      	Whatever Kim does, the dominant strategy for a purely self-interested farmer in the one-shot public good game is Do Not Contribute.

      	If the farmers have an ongoing relationship, they may all decide to contribute, to gain the future benefits of continued cooperation. If any of the neighbours failed to contribute in any year, cooperation would break down. Knowing this, they would have an incentive to contribute in the present.

    

  



A public good experiment


​Laboratory experiments demonstrate that people can sustain high levels of cooperation in repeated public good games, if they have opportunities to target free-riders once it becomes clear who is contributing less than the norm.

An experiment that mimics the costs and benefits from contribution to a public good was conducted in cities around the world. In this experiment, participants play ten rounds of a public good game similar to the irrigation game involving Kim and the other farmers. They are randomly sorted into small groups, typically of four people who don’t know each other. In each round, each participant is given $20. They are asked to decide on a contribution from their $20 to a common pool of money. The pool is a public good: for every dollar contributed, each person in the group receives $0.40, including the contributor.

Imagine that you are playing the game, and you expect the other three members of your group each to contribute $10. Figure 4.14a shows how you might decide whether to do the same. Unfortunately for the group, your pay-off is higher if you contribute nothing. And unfortunately for you, the same applies to the other members. If the players were self-interested, we would expect them all to free-ride.




      
  
    
      	Three other players contribute $10
      	I contribute nothing
      	I contribute $10
    

  
  
    
      	My return from their contributions
      	12 (= 30 × 0.4)
      	12 (= 30 × 0.4)
    

    
      	Plus benefit from my own contribution
      	0
      	4 (= 10 × 0.4)
    

    
      	Plus the money that I keep
      	20
      	10
    

    
      	Total
      	$32
      	$26
    

  


    


Figure 4.14a 
Comparing the pay-offs from free-riding and contributing $10.






That is not what happened in this experiment. After each round, the players were told the contributions of other members of their group. The lines in Figure 4.14b represent the evolution over time of average contributions in each location around the world. In every round, players contribute more than $0, although the amount contributed declines over time and varies across places.




                [image: In this line chart, the horizontal axis shows time period, ranging from 1 to 10, and the vertical axis shows the average contribution in dollars, ranging from 0 to 16. Lines for 16 cities are shown: Copenhagen, Dnipropetrovs’k (Dnipro), Minsk, St. Gallen, Muscat, Samara, Zurich, Boston, Bonn, Chengdu, Seoul, Riyadh, Nottingham, Athens, Istanbul, and Melbourne. In all cities, average contributions start high, ranging from 8 to 14 in period 1, but steadily decline each period, ranging from 1 to 9 in period 10.]



Figure 4.14b 
Worldwide public goods experiments: contributions over 10 periods.





            
                    
                        
                                Explore this data at
                        
                    

        


Benedikt Herrmann, Christian Thoni, and Simon Gachter. 2008. ‘Antisocial Punishment Across Societies’. Science 319 (5868): pp. 1362–67.






Focus on Chengdu in the interactive graph. Players contributed $10 on average initially, but after four rounds the amount began to decline. In every population where the game was played, contributions to the pool were high in the first period, although much more so in some cities (Copenhagen) than in others (Melbourne). This is remarkable: if you care only about your own pay-off, contributing nothing at all is the dominant strategy. One possible explanation for the high initial contributions is that the participants in the experiment were altruistic. But the difficulty (or, in Hardin’s words, the tragedy) is obvious. Everywhere, contributions decreased over time.

In some cities (Copenhagen, Bonn, and St. Gallen) this trend is very evident. In others (Muscat, Riyadh, or Athens) contributions are still high at the end of the experiment. Contributions to the common pool vary widely across societies.


​Altruism is not the most plausible explanation of these results. Altruistic players would care about the pay-offs received by others in all periods independently of the actions of other players, maintaining their contributions over time to ensure benefits for all. But it appears that contributors decreased their level of cooperation if they observed that others were free-riding. They cared about how others behaved.

The role of social norms

People make decisions according to their own individual preferences—the likes, dislikes, attitudes, feelings, and beliefs that motivate them (including social preferences, such as altruism). But their preferences may be influenced by social norms.


​​A social norm  is an understanding that is shared among most members of a community about how people should behave towards each other in particular circumstances. Giving gifts on birthdays to close family members and friends is a social norm in many communities, as are conventions that also apply among strangers, like ‘waiting in line’.

In the situations modelled by public good games, many people are happy to contribute when they observe others contributing. This suggests that they are influenced by social norms: for example that people ought to contribute for the good of the group, or that outcomes should be fair.


	reciprocity
	A preference to be kind to or to help others who are kind and helpful, and to withhold help and kindness from people who are not helpful or kind.




​The most convincing reason for falling contributions in later rounds of the experiment is that players whose contributions were initially high were disappointed that others did not follow a social norm of reciprocity by raising their contributions in return. The disappointed players responded—according to the same norm—by lowering their own contributions.

If people care strongly about social norms, they may wish to punish those who violate them, even if the cost to themselves is high. In the experiment in Figure 4.14b, the only way to punish free-riders was to stop contributing. To test what would happen if players could punish each other directly, the experimenters introduced a punishment option. After observing the contributions of their group, individual players could punish other players by making them pay a $3 fine. The punisher remained anonymous, but had to pay $1 per player punished.

Figure 4.14c shows the effect. For the majority of players, including those in China, South Korea, northern Europe, and the English-speaking countries, contributions were higher when they had the opportunity to punish free-riders.




                [image: In this line chart, the horizontal axis shows time period, ranging from 1 to 10, and the vertical axis shows the average contribution in dollars, ranging from 0 to 16. Lines for 16 cities are shown: Copenhagen, Dnipropetrovs’k (Dnipro), Minsk, St. Gallen, Muscat, Samara, Zurich, Boston, Bonn, Chengdu, Seoul, Riyadh, Nottingham, Athens, Istanbul, and Melbourne. In all cities, average contributions range from 6 to 16 in period 1 and stay steady at their initial levels in all subsequent periods.]



Figure 4.14c 
Worldwide public goods experiments with opportunities for peer punishment.
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In some cities, the threat of punishment was sufficient to prevent contributions falling over time. But in Melbourne, where contributions fell rapidly to below $2 in the previous experiment, players were able to use punishment to raise the average from $8 initially to $16 before the end.


​When people engage in a common project—whether pest control, irrigation, or reducing carbon emissions—everyone has something to gain if they cooperate, but also something to lose when others free-ride. This experiment illustrates how, even in large groups of people, repeated interactions, social norms, and social preferences (with or without penalty mechanisms) can support high levels of contribution to the public good.


  Exercise 4.9 Exploring the data from the worldwide public goods experiments

  In this exercise, you will be using Excel to explore how contributions in the public goods experiments (shown in Figures 4.14b and 4.14c) have changed over the course of the game and after punishment was introduced.

  Download and save the spreadsheet containing the data for Figures 4.14b and 4.14c.

  
    	Choose one figure (either 4.14b or 4.14c) and use the data to plot a line chart with contribution on the vertical axis and period on the horizontal axis. (For help on how to do this task in Excel, use this walk-through.)

    	For Figure 4.14b, calculate the difference between the starting and ending values. Which country had the largest, and which country had the smallest change in contributions after ten periods? Do the same for Figure 4.14c. Did contributions increase, decrease, or stay the same when players could punish each other?

    	Now choose three countries in the data. Calculate and compare the difference between contributions in the game with and without punishment. Did players in your chosen countries contribute more in every period when there was punishment? Why would it be reasonable to think that the differences we see are due to the punishment option, rather than other explanations?

  




  The Experiencing Economics ebook contains a public good game that instructors can play with students in the classroom or during synchronous online teaching. Visit the instructor’s section to find a step-by-step guide for running the game.



	



    

        

    
    

	
Unit 4 Strategic interactions and social dilemmas

4.9 Using experiments to study economic behaviour

Understanding people’s motivations (altruism, reciprocity, inequality aversion, as well as self-interest) is essential to being able to predict how they will behave as employees, family members, custodians of the environment, and citizens.

Economists use experiments—like the public good experiment in the previous section—to observe behaviour under controlled conditions.


​​The nineteenth century scientist (and monk) Gregor Mendel used controlled experiments to discover the laws of genetic inheritance. He systematically cross-bred pea plants with different characteristics, and then observed and measured seven characteristics of each plant. We cannot hope to explain human behaviour with seven measurements; nevertheless, economists use a similar approach to identify the factors that matter for economic decision-making, and to infer the preferences underlying people’s decisions.

Experiments are designed to be as realistic as possible, while controlling the conditions in which decisions are made. Then the experimenter can observe how decisions change when just one of the conditions is changed and all others are held constant. Therefore, in the public good experiment:


  	Exactly the same experiment was conducted in all the cities.

  	All participants in the experiment were university undergraduates, with similar ages and sociodemographic backgrounds.

  	Every participant received the same instructions and information about the experiment.

  	Interactions were computer-mediated and took place anonymously.

  	Decisions had real consequences: each participant earned an amount of money equal to the total of their own pay-offs at the end of the experiment.



To isolate the effect of an option for players to punish others if they thought their contributions to the public good were too low, the participants were split randomly into a treatment group, who played the game with the option of punishment, and a control group, who did not have this option.


​Many universities have computer laboratories where ‘lab experiments’ like this one are conducted, often with student participants. Juan Camilo Cárdenas, an economist at the Universidad de los Andes in Bogotá, Colombia, performs experiments about social dilemmas with people who are facing similar problems in their real life, such as overexploitation of a forest or a fish stock.

                        
                    In our ‘Economist in action’ video, Juan Camilo Cárdenas describes how his experiments help us understand why people cooperate even when there are apparent incentives not to.    



  For a summary of the kinds of experiments that have been run, the main results, and whether behaviour in the experimental lab predicts real-life behaviour, read the research done by some economists who specialize in experimental economics. For example, Colin Camerer and Ernst Fehr,1 Armin Falk and James Heckman,2 or the experiments done by Joseph Heinrich and a large team of collaborators around the world.3



The way people behave in experiments can predict how they react in real-life situations. For example, fishermen in Brazil who acted more cooperatively in an experimental game also fished more sustainably than the fishermen who were less cooperative in the experiment.


  
    Question 4.10 Choose the correct answer(s)

    According to the ‘Economist in action’ video of Juan Camilo Cárdenas, which of the following have economists discovered using experiments simulating public goods scenarios?

    
      	The imposition of external regulation sometimes erodes the willingness of participants to cooperate.

      	Populations with greater inequality exhibit a greater tendency to cooperate.

      	Once real cash is used instead of tokens of hypothetical sums of money, people cease to act cooperatively.

      	People are often willing to cooperate rather than free-ride.

    

    
      	Professor Cárdenas mentions this finding in the video.

      	Professor Cárdenas finds that populations with greater inequality exhibit less trust and cooperation.

      	Cooperative behaviour occurs even when experimental participants are offered real cash, as in Professor Cárdenas’s experiments.

      	Professor Cárdenas mentions this finding in the video.

    

  




  Exercise 4.10 How valid are laboratory experiments?

  In 2007, Steven Levitt and John List published a paper called ‘What Do Laboratory Experiments Measuring Social Preferences Reveal About the Real World?’. Read the paper to answer these two questions.

  
    	According to their paper,4 why and how might people’s behaviour in real life vary from what has been observed in laboratory experiments?

    	Using the example of the public goods experiment, explain why you might observe systematic differences between the observations recorded in Figures 4.14a and 4.14b, and what might happen in real life.

  



Field experiments

Economists also conduct experiments ‘in the field’: deliberately changing the economic conditions under which people make real decisions, and observing how their behaviour changes. An experiment conducted in Israeli day care centres in 1998 demonstrated that social preferences may be very sensitive to past experience.

It is common for parents to rush to pick up their children from day care. Sometimes parents are late, causing a negative effect on staff who have to work longer. What would you do to deter parents from being late?

Two economists ran a field experiment introducing fines in some day care centres (the treatment group) but not others (the control group). The ‘price of lateness’ went from zero to ten Israeli shekels (about $3 at the time) depending on how late a parent was. Figure 4.15 shows what happened. Surprisingly, after the fine was introduced, the frequency of late pickups doubled.




                [image: In this line chart, the horizontal axis shows time period, ranging from 1 to 20, and the vertical axis shows the average number of parents arriving late, ranging from 0 to 22. Fines were introduced in period 5 and ended in period 17. Two lines show the average number of parents arriving late in centres where the fine was introduced and centres where the fine was not introduced, respectively. The average number of late parents were similar across both types of centres until period 5, ranging from 7 to 11. From period 6 onwards, the average number of late parents stayed steady at 7 to 11 for centres where the fine was not introduced, but increased permanently in centres where the fine was introduced, ranging from 16 to 21.]



Figure 4.15 
Average number of late-coming parents, per week.






Uri Gneezy and Aldo Rustichini. 2000. ‘A Fine Is a Price’. The Journal of Legal Studies 29 (January): pp. 1–17.






Why did putting a price on lateness backfire?

One possible explanation is that before the introduction of fines, most parents were on time because they felt that it was the morally right or responsible thing to do, to avoid inconveniencing the day care staff. Perhaps they felt an altruistic concern for the staff, or regarded a timely pickup as a reciprocal responsibility in the joint care of the child.

But the imposition of the fine signalled that the situation was really more like shopping. Lateness had a price and so could be purchased, like vegetables or ice cream.5 If you paid the price, you had the right to be late, without consequence.


  In this article, Nobel Prize winner Esther Duflo explains how field experiments, also known as randomized control trials, can influence government policy.




	crowding out, crowded out
	There are two quite distinct uses of the term. One is a negative effect that is observed when economic incentives displace people’s ethical or social motivations. In studies of individual behaviour, incentives may have a crowding out effect on social preferences. The second use of the term is to refer to the effect of an increase in government spending in reducing private spending, as would be expected for example in an economy working at full capacity utilization, or when a fiscal expansion is associated with a rise in the interest rate.




​The use of a market-like incentive—the price of lateness—had provided what psychologists call a new ‘frame’ for the decision, changing it so that self-interest rather than concern for others was acceptable. Even worse, Figure 4.15 shows that when the fine was removed, parents continued to pick up their children late. They seemed to have permanently adjusted their view of what was socially acceptable. They learned that it is acceptable to be late and updated their preferences accordingly. When fines and prices have these unintended effects, we say that incentives have crowded out social preferences.


  
    Question 4.11 Choose the correct answer(s)

    Figure 4.15 depicts the average number of late-coming parents per week in day care centres, where a fine was introduced in some centres and not in others. The fines were eventually abolished, as indicated on the graph.

    Based on this information, read the following statements and choose the correct option(s).

    
      	The graph shows that the market-like incentive has been an effective way of reducing late-coming parents. The introduction of the fine successfully reduced the number of late-coming parents.

      	The fine can be considered as the ‘price’ for collecting a child.

      	The graph suggests that the experiment may have permanently increased the parents’ tendency to be late.

      	The crowding out of the social preference did not occur until the fines ended.

    

    
      	The graph shows that the number of late-coming parents more than doubled in the centre where the market-like incentive (the fine) was introduced.

      	The parents paid the fine if they were late and not otherwise. So it can be considered as a price for lateness.

      	The graph shows that the number of late-coming parents remained high after the fine was abolished, so it is possible that the experiment had a permanent effect.

      	The crowding out of social preferences occurs when the moral obligation of not being late is replaced by the market-like incentive of purchasing the right to be late without ethical qualms. This result is evident in the graph immediately after the introduction of the fines.
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Unit 4 Strategic interactions and social dilemmas

4.10 Cooperation, negotiation, and conflicts of interest


	cooperation
	Participating in a common project that is intended to produce mutual benefits.




​Cooperation means participating in a common project in such a way that mutual benefits occur. It need not be based on an agreement. Players acting independently may choose to behave cooperatively because of the following:


  	They have social preferences: they are altruistic, or have a preference for fairness, or wish to reciprocate cooperative behaviour by others.

  	Their behaviour is guided by social norms: shared understandings that people in certain situations should cooperate, and behave well towards each other, or that resources should be allocated fairly.

  	They interact with each other repeatedly, allowing behaviour today to be rewarded, reciprocated, or punished in future.




​​In other cases, such as the one-shot prisoners’ dilemma, independent actions lead to an outcome that is not Pareto efficient. Then, the players may be able to achieve an outcome that everyone would prefer if they can reach an agreement. Anil and Bala might be able to agree that both would use integrated pest control, but they would need to find a way of ensuring that neither reneged on the agreement.


​​People commonly resort to negotiation to solve their economic and social problems. For example, international negotiation resulted in the Montreal Protocol, an agreement to eliminate the use of chlorofluorocarbons (CFCs), in order to avoid a harmful outcome (the destruction of the ozone layer).

But negotiation does not always succeed, often because there are different ways of cooperating, each benefiting some players more than others. So there may be conflicts of interest over how the mutual gains from cooperation will be shared. Negotiation involves bargaining over what each party will contribute, and what benefits they will receive.


​For example, consider a professor who would like to hire a student as a research assistant for the summer. In principle, both have something to gain from the relationship: the student would receive some money, and useful experience. There is potential for mutual benefit, but also room for conflict. The professor may want to pay less and have more of his research grant left over to buy a new computer, or need the work to be done quickly; the student may want time for a holiday. Maybe they will negotiate a compromise in which the student can earn a small salary while working from the beach. Or, perhaps, the negotiation will fail.

There are many situations like this in economics. Bargaining is an integral part of politics, foreign affairs, law, social life, and even family dynamics. A trade union may be willing to accept new working practices in return for a pay rise, housemates might reach an agreement on how to share the chores, or a government could negotiate a deal with protesters to avoid political instability. As with the student and the professor, each of these bargains might not actually happen if they cannot find a deal that suits both sides.

Sharing mutual gains: The role of social norms and social preferences

Consider the following bargaining problem. You and a friend are walking down an empty street and you find a $100 note on the ground. What would you do with your lucky find?


	conflict of interest
	The situation that arises in an economic interaction if in order for one party to gain more, another party must do less well.




​You will probably find a cooperative—and Pareto-efficient—outcome, in which you share the $100 between you (rather than leaving it on the ground, or destroying the note by fighting over it). But there are different ways that you could share it, and a conflict of interest between you about which one to choose.

Social norms and social preferences help players to cooperate in prisoners’ dilemmas or public good games; they could also help you to reach a mutually acceptable bargain.

Perhaps there is a social norm in your community that says that something you get by luck should be shared equally. Then if you suggest a 50-50 split, you know that your friend is likely to agree.

Norms provide a starting point for bargaining. But we would expect that, even if there were a 50-50 norm in a community, some individuals might not respect the norm exactly. Some may act more selfishly than the norm requires and others more generously. What happens then will depend both on the social norm, and on the specific preferences of the individuals concerned.


  A similar social norm is expressed ‘Possession is nine-tenths of the law’. The next line of the children’s rhyme ‘Finders, keepers’ is ‘Losers, weepers’, meaning that, in the case of accidental losses, the loser cannot expect the loss to be shared by others.



Suppose you saw the money first and have picked it up. A social norm of ‘finders, keepers’ might suggest that it is acceptable for you to keep all the money yourself, or at least that you have the right to decide how to distribute it.

But even under such a norm, you might give some of it to your friend. Perhaps, like Zoë, you are altruistic: you want your friend to benefit too. A somewhat different motivation would be inequality aversion, or a preference for fairness: you may simply believe that $50 each is fair. Or maybe you have reciprocal preferences and wish to repay your friend’s past kindness to you.

These social preferences all influence our behaviour when negotiating, sometimes working in opposite directions. For example, if you have strong fairness preferences but know that your friend is entirely selfish and would not reciprocate, then fairness and reciprocity preferences would push you towards different outcomes.


  Exercise 4.11 Social preferences and sharing

  Anastasia and Belinda’s favourite hobby is to go metal detecting. On one occasion, Anastasia finds four Roman coins while Belinda is unsuccessful. Assume that both women know each other’s preferences. For each of the following pairs of preferences, explain whether or not it would be plausible for Anastasia to share those coins (at all) with Belinda:

  
    	if both women are selfish

    	if Anastasia believes in fairness and Belinda is selfish

    	if Anastasia is selfish and Belinda is altruistic.

  



	



    

        

    
    

	
Unit 4 Strategic interactions and social dilemmas

4.11 The ultimatum game: Dividing a pie (or leaving it on the table)

If you and your friend find $100 lying in the street, there are potential benefits for both of you. How those are shared will depend on your preferences, and on social norms.


	economic rent
	Economic rent is the difference between the net benefit (monetary or otherwise) that an individual receives from a chosen action, and the net benefit from the next best alternative (or reservation option). See also: reservation option.
	ultimatum game
	A game in which the first player proposes a division of a ‘pie’ with the second player, who may either accept, in which case they each get the division proposed by the first person, or reject the offer, in which case both players receive nothing.




​The same question arises in many economic interactions, whether social (sharing the gains from a community project) or private (determining the price of a second-hand car). There are potential economic rents for both parties. How much each party receives depends on preferences; it also depends on the rules of the game—the process that determines the outcome.

The ultimatum game


	ultimatum game
	A game in which the first player proposes a division of a ‘pie’ with the second player, who may either accept, in which case they each get the division proposed by the first person, or reject the offer, in which case both players receive nothing.




​​​How people share mutual benefits has been studied experimentally using a two-person one-shot game known as the ultimatum game, or take-it-or-leave-it game. It has been used around the world with participants including students, farmers, warehouse workers, and hunter-gatherers. By observing their choices, we investigate the participants’ preferences and motives, such as pure self-interest, altruism, inequality aversion, or reciprocity.

The participants are invited to play a game in which they can win some money, depending on how they and other participants play. Real money is at stake, to ensure that their decisions reflect their actions in real life.

The experiment is explained to the players. They are randomly matched in pairs; one is randomly assigned as the Proposer, and the other the Responder. They do not know each other, but they know that all players were recruited in the same way. Players remain anonymous.

The point of the experiment is to observe how the players will decide to share an amount of money—say $100—which we call the ‘pie’.

The rules of the game


  	The Proposer is provisionally given $100.

  	The Proposer decides how much money, y, to offer to the Responder; y can be anything from 0 to $100.

  	The Responder can either accept or reject the offer.

  	If the offer is rejected, both players get nothing.

  	Otherwise, the Responder receives y and the Proposer gets 100 – y.



For example, suppose the Proposer offers to give $35, and keep $65. It is a take-it-or-leave-it offer: the Responder either accepts $35 or gets nothing. But if the offer is rejected, the Proposer also gets nothing.

If the Responder accepts the Proposer’s offer, both players receive a rent (a slice of the pie); their next best alternative is to get nothing (the pie is thrown away).


	simultaneous game
	A game in which the players choose their strategies simultaneously, for example, the prisoners’ dilemma. See also: sequential game.
	sequential game
	A game in which players do not all choose their strategies at the same time, and players who choose later can see the strategies already chosen by the other players. An example is the ultimatum game. See also: simultaneous game.




​​In contrast to simultaneous games like the prisoners’ dilemma, in which players choose their actions at the same time, the ultimatum game is a sequential game. One player, the Proposer, chooses an action first, followed by the Responder. To think about how they will decide, we first consider a simpler case.

Simplified example

Suppose the Proposer has only two choices: a ‘fair offer’ ($50), or an ‘unfair offer’ ($20). Then we could represent the game using a pay-off matrix. But to capture the sequential structure as well as the pay-offs, it is more helpful to use a game tree as in Figure 4.16, with the pay-offs in the last row.




                [image: This diagram shows the game tree for the ultimatum game. The proposer can choose to make an offer of an equal split or an unfair offer of 20 to the responder and 80 to the proposer. The responder can then choose to accept or reject the offer. If the responder accepts, the pie is split between them as proposed. If the responder rejects, they both get nothing.]



Figure 4.16 
Game tree for a simplified ultimatum game.






This is a strategic interaction: the Proposer moves first, but will need to think carefully about the likely response of the Responder.

So to try to predict the outcome, first consider the Responder’s strategy. Put yourself in the place of the Responder. Would you accept (50, 50)? Would you accept (80, 20)? Or might you reject it, sacrificing your pay-off to punish the Proposer for offering so little?

Now switch roles. If you were the Proposer, what would you offer?

Social preferences in the ultimatum game

Now return to the general case, in which the Proposer can offer any amount between $0 and $100. If you were the Responder, what is the minimum amount you would be willing to accept? If you were the Proposer, what would you offer?

We would expect the outcome of the ultimatum game to depend on the Proposer’s and Responder’s preferences, including their attitude to reciprocity, and prevailing social norms.

A Responder with purely self-interested preferences would accept any positive offer, because something, no matter how small, is always better than nothing. Therefore, in a world composed only of self-interested individuals, the Proposer would anticipate that the Responder would accept any offer and offer the minimum possible amount—one dollar—knowing it would be accepted. This outcome would be Pareto efficient, although unfair.


	minimum acceptable offer
	In the ultimatum game, the smallest offer by the Proposer that will not be rejected by the Responder. More generally in bargaining situations, it is the least favourable offer that would be accepted.
	homo economicus
	Latin for ‘economic man’, used to describe an economic actor who is assumed to make decisions entirely in pursuit of their own of self-interest.




​But in a community where many people cared about fairness, the Proposer might prefer to offer $50. Even a selfish Proposer might expect the Responder to reject a low offer, and therefore offer not much less. The best strategy in this case would be to make the lowest offer that the Responder would be likely to accept. In the extension to this section, we calculate the Responder’s minimum acceptable offer for the case of a 50-50 fairness norm and reciprocal preferences.


​​Section 4.12 describes the results of experiments using the ultimatum game. These are not consistent with the behaviour of Homo economicus—most Proposers do not make the lowest possible offer. As in experiments using the public good game (Section 4.8), social norms and social preferences seem to matter.


  Exercise 4.12 A sequential prisoners’ dilemma

  Return to the prisoners’ dilemma pest control game that Anil and Bala played in Figure 4.4b, but now suppose that the game is played sequentially, like the ultimatum game. One player (chosen randomly) chooses a strategy first (the first mover), and then the second moves (the second mover).

  
    	Suppose you are the first mover and you know that the second mover has strong reciprocal preferences, meaning the second mover will act kindly towards someone who upholds social norms not to pollute and will act unkindly to someone who violates the norm. What would you do?

    	Suppose the reciprocal person is now the first mover interacting with the person they know to be entirely self-interested. What do you think would be the outcome of the game?

  




  Extension 4.11 When will an offer in the ultimatum game be accepted?

  
    This extension explains how to calculate, using simple algebra, the Responder’s minimum acceptable offer in an example of the ultimatum game in which the social norm is a 50-50 split, and the Responder has reciprocal preferences.

  

  In the ultimatum game, the minimum acceptable offer is the offer at which the pleasure of getting the money is equal to the satisfaction the Responder would get from refusing the offer and getting no money, but ensuring that the Proposer also gets nothing.

  For example, if a Responder’s minimum acceptable offer is $35 (of the total pie of $100), she would be indifferent between accepting an offer of $35 and getting no money but obtaining $35 of satisfaction from rejecting it. But she would accept higher offers (they bring more money and less satisfaction from rejection) and reject lower ones (less money, and greater satisfaction from rejection).

  We will model the case when the social norm would be a 50-50 split, and the Responder cares about the norm being upheld. When the proposal, \(y\), is $50 or above, (\(y \geq 50\)), the Responder feels positively disposed towards the Proposer and would accept it; rejecting it would hurt both herself and the Proposer (which she has no wish to do when they conform to the social norm, or are even more generous).

  But if the offer is below $50, then she feels that the social norm is not being respected, and she may want to punish the Proposer for this breach. If she does reject the offer, this will come at a cost to her, because rejection means that both receive nothing.

  To model the Responder’s reciprocity motive, suppose that her anger at an offer below the social norm depends on the size of the breach. Specifically, if the Proposer offers \(y \geq 50\), her satisfaction from rejecting the offer would be:

\[R(50 - y)\]
  This means that she would get no satisfaction from rejecting an offer of $50 (the social norm). The lower the offer, the higher is the rejection-satisfaction. \(R\) is a number that measures the strength of the reciprocity motive: if \(R\) is large, then she cares a lot about whether the Proposer is acting generously and fairly or not; if \(R = 0\), she does not care about the Proposer’s motives at all.

  On the other hand, if she accepts the offer, she will receive the amount of money, \(y\). So she should reject the offer if \(y\) is lower than the satisfaction from rejecting \(y\):

\[\text{Reject offer } y \text{ if } y \lt R(50 − y)\]
  We can rearrange this inequality to write it as:

\[\begin{align}
y                                    & \lt 50R - Ry \\
y + Ry                               & \lt 50R \\ 
y(1 + R)                             & \lt 50R \\ 
\text{Reject offer } y \text{ if } y & \lt \frac{50R}{1 + R} 
\end{align}\]
  So the Responder’s minimum acceptable offer is \(\frac{50R}{1 + R}\).

  For example, if \(R = 1\), her minimum acceptable offer is $25. This represents the case of a Responder whose rejection-satisfaction is exactly equal to the amount by which the offer falls below $50. The more the Responder cares about reciprocity, the higher the Proposer’s offers have to be. If \(R = 4\), she will reject any offers below $40.

  
    Exercise E4.2 Acceptable offers

    
      	How might the minimum acceptable offer depend on the method by which the Proposer acquired the $100 (for example, did she find it on the street, win it in the lottery, or receive it as an inheritance)?

      	Suppose that the fairness norm in this society is 50-50. Can you imagine anyone offering more than 50% in such a society? If so, why?

    

  



	



    

        

    
    

	
Unit 4 Strategic interactions and social dilemmas

4.12 Fair farmers, self-interested students? Experimental results of the ultimatum game


​​
  Responders do sometimes reject offers of more than half of the pie. In experiments in Papua New Guinea, offers of more than half of the pie were commonly rejected by Responders who preferred to receive nothing than to participate in a very unequal outcome even if it was in the Responder’s favour, or to incur the social debt of having received a large gift that might be difficult to reciprocate. The Responders were inequality averse, even if the inequality in question benefited them.1



An experiment using the ultimatum game was run with a group of farmers in Kenya, and a group of students in the US. Proposers could offer 0, 10, 20, 30, 40, or 50% of the pie to Responders. Figure 4.17 illustrates the choices made by Responders. The height of each bar indicates the fraction who were willing to accept the offer indicated on the horizontal axis. For example, offers of 10% of the pie were accepted by 58% of the students who received them, but only 2% of the farmers. Offers of half of the pie were accepted by all Responders in both countries, as you would expect.




                [image: In this bar chart, the horizontal axis shows the fraction of the pie offered by the Proposer to the Responder, ranging from 0 to 50%, and the vertical axis shows the fraction of responders who would accept the offer, ranging from 0 to 100%. There are two sets of bars, one for Kenyan farmers and one for US students. For both groups, the fraction of responders who would accept the offer increases with the fraction of the pie offered by the proposer. When Proposers offer 0% of the pie, none of the Responders accept the offer, and when proposers offer 50% of the pie, all Responders accept the offer. For shares of 10%, less than 5% of farmers accept whereas around 60% of students accept. Similarly, for shares of 20%, around 10% of farmers accept whereas almost 70% of students accept. For shares of 30%, around 50% of farmers accept whereas around 80% of students accept. For shares of 40%, around 90% of farmers and students accept the offer.]



Figure 4.17 
Offers accepted by Responders.






Adapted from Joseph Henrich, Richard McElreath, Abigail Barr, Jean Ensminger, Clark Barrett, Alexander Bolyanatz, Juan Camilo Cárdenas, Michael Gurven, Edwins Gwako, Natalie Henrich, Carolyn Lesorogol, Frank Marlowe, David Tracer, and John Ziker. 2006. ‘Costly Punishment Across Human Societies’. Science 312 (5781): pp. 1767–1770.






Remember that a self-interested Responder would accept any offer: that is always as good or better for themselves than rejection. So it is clear that many Responders were not motivated purely by self-interest. No one in either group accepted an offer of zero: they preferred to ensure that the Proposer got nothing as well. Kenyan farmers, in particular, were very unlikely to accept low offers, and almost half rejected offers of 30%. It appears that in both groups, Responders were influenced by considerations of inequality aversion, reciprocity, or social norms. However, the results suggest that attitudes to fairness, and willingness to lose money to punish unfair behaviour, differed between the groups.


  
    Question 4.12 Choose the correct answer(s)

    Consider an ultimatum game where the Proposer offers a proportion of $100 to the Responder, who can either accept or reject the offer. If the Responder accepts, both the Proposer and the Responder keep the agreed share, while if the Responder rejects, then both receive nothing. Figure 4.17 shows the results of a study that compares the responses of US university students and Kenyan farmers.

    From this information, we can conclude the following:

    
      	In the general population, Kenyans are more likely to reject low offers than Americans.

      	Just over 50% of Kenyan farmers accepted the offer of the Proposer keeping 30%.

      	Both groups of Responders are indifferent between accepting and rejecting an offer of receiving nothing.

      	The Kenyan farmers in the study place higher importance on fairness than the US students.

    

    
      	The Kenyan farmers in the experiment are more likely to reject low offers than the US students. This does not imply that all Kenyans are more likely to reject low offers than all Americans.

      	The graph shows the share offered to the Responder, so just over 50% of Kenyan farmers accepted the offer of the Responder receiving 30%.

      	In both groups of Responders, 100% rejected the offer of receiving nothing.

      	The fact that Kenyan farmers were more likely to reject unfair offers, and hence forgo any income, indicates that they value fairness more.

    

  



Now let’s consider the behaviour of Proposers. The full height of each bar in Figure 4.18a indicates the fraction of the Kenyan and US Proposers who made the offer shown on the horizontal axis.




                [image: In this bar chart, the horizontal axis shows the fraction of the pie offered by the Proposer to the Responder, ranging from 0 to 50%, and the vertical axis shows the fraction of Proposers making the offer indicated, ranging from 0 to 60%. There are two sets of bars, one for Kenyan farmers and one for US students. 5% of farmers and 20% of students made offers of 0%. 10% of farmers and 10% of students made offers of 10%. 10% of farmers and 20% of students made offers of 20%. Nearly 15% of farmers and 35% of students made offers of 30%. 50% of farmers and 5% of students made offers of 40%, almost all of which were accepted. 10% of farmers and 5% of students make offers of 50%, all of which are accepted.]



Figure 4.18a 
Offers made by Proposers.






Adapted from Joseph Henrich, Richard McElreath, Abigail Barr, Jean Ensminger, Clark Barrett, Alexander Bolyanatz, Juan Camilo Cárdenas, Michael Gurven, Edwins Gwako, Natalie Henrich, Carolyn Lesorogol, Frank Marlowe, David Tracer, and John Ziker. 2006. ‘Costly Punishment Across Human Societies’. Science 312 (5781): pp. 1767–1770.






Figure 4.18a seems to suggest that the farmers made more generous offers. 60% of them offered 40% or more. Only 11% of the students made such generous offers.

But were the farmers really being generous? Their offers will depend on what they expect the Responders to do. From Figure 4.17, we know that 89% of farmers accepted an offer of 40% of the pie, but lower offers were much less likely to be accepted. If this is what the Proposer-farmers expected, then making a low offer is risky. Even if they were not at all altruistic, they may have decided to offer 40%.

Figure 4.18b again shows the offers made, but also in darker shading the proportion that were rejected (from the data in Figure 4.17). Proposers could use their knowledge of the preferences and norms of their own community to estimate the likelihood of Responders rejecting different offers. If they did this successfully, their expectations would be similar to actual rejection decisions.




                [image: In this bar chart, the horizontal axis shows the fraction of the pie offered by the Proposer to the Responder, ranging from 0 to 50%, and the vertical axis shows the fraction of Proposers making the offer indicated, ranging from 0 to 60%. There are two sets of bars, one for Kenyan farmers and one for US students. 5% of farmers and 20% of students made offers of 0%, all of which are rejected. 10% of farmers and 10% of students made offers of 10%. All the farmers’ offers were rejected, whereas slightly less than half of the students’ offers were rejected. 10% of farmers and 20% of students made offers of 20%. Almost all the farmers’ offers were rejected, whereas one-third of the students’ offers were rejected. Nearly 15% of farmers and 35% of students made offers of 30%. Almost half of the farmers’ offers were rejected, whereas only one-seventh of students’ offers were rejected. 50% of farmers and 5% of students made offers of 40%, almost all of which were accepted. 10% of farmers and 5% of students make offers of 50%, all of which are accepted.]



Figure 4.18b 
Actual offers, showing the proportion that Proposers could expect to be rejected.






Adapted from Joseph Henrich, Richard McElreath, Abigail Barr, Jean Ensminger, Clark Barrett, Alexander Bolyanatz, Juan Camilo Cárdenas, Michael Gurven, Edwins Gwako, Natalie Henrich, Carolyn Lesorogol, Frank Marlowe, David Tracer, and John Ziker. 2006. ‘Costly Punishment Across Human Societies’. Science 312 (5781): pp. 1767–1770.






Consider the Kenyan farmers’ offers first.


  	Very few offered zero (4% of them as shown in the far left-hand bar) and all of those offers would have been rejected (the entire bar is dark).

  	10% offered half the pie (right-hand bar). This ensured an acceptance rate of 100% (the entire bar is light).

  	Offers of 30% were almost as likely to be rejected as accepted (the dark and light parts of the bar are almost the same size).



Now imagine you are a Kenyan farmer who only cares about your own pay-off. Offering the Responder nothing is out of the question because that will ensure that you get nothing when they reject your offer. Offering half will get you half for sure—because the Responder will surely accept.

But perhaps it would be better to offer less than half, risking rejection, but gaining more if you are lucky?

When pay-offs are uncertain, we can compare them by calculating the expected pay-off of each one. In this game, the expected pay-off from an offer is the pay-off you receive if it is accepted, multiplied by the probability of acceptance. It gives you a measure of what you would receive, on average, if you had the opportunity to make the offer many times.

In Figure 4.19, we have calculated the Proposers’ expected pay-offs from different offers, using the probabilities of acceptance by the farmers. (You can calculate the expected pay-offs from other possible offers yourself, using Figure 4.18b to find the probabilities.)




      
  
    
      	Offer
      	Probability of acceptance
      	Pay-off if accepted
      	Expected pay-off
    

  
  
    
      	50% of pie
      	1
      	50%
      	= 1 × 50 = 50%
    

    
      	40% of pie
      	0.96
      	60%
      	= 0.96 × 60 = 58%
    

    
      	30% of pie
      	0.52
      	70%
      	= 0.52 × 70 = 36%
    

  


    


Figure 4.19 
The farmers’ expected pay-offs from some possible offers.






We cannot know if the Kenyan farmers actually made these calculations, of course. But if they did, they would have discovered that offering 40% maximized their expected pay-off. And Figure 4.18a shows that 40% is by far the most popular offer for them.

This means that the results of the experiment are consistent with the Proposers behaving self-interestedly, given what they expected of Responders. On the other hand, the Responders’ behaviour was not consistent with pure self-interest: fairness and reciprocity seemed to matter to them. But both Proposers and Responders were drawn randomly from the same population, and it is therefore likely that Proposers were influenced by similar motives. Offers of close to half the pie may have reflected aversion to inequality, rather than a desire simply to maximize their expected pay-off.

Similar calculations indicate that, among the students, the expected pay-off-maximizing offer was 30%, and this was the most common offer among them. The students’ lower offers could be because they correctly anticipated that lowball offers (even as low as 10%) would sometimes be accepted. They may have been trying to maximize their pay-offs and hoping that they could get away with making low offers.


​How do the two populations differ? Although many of the farmers and the students offered the amount that would maximize their expected pay-offs, the similarity ends there. The Kenyan farmers were more likely to reject low offers. Is this a difference between Kenyans and Americans, or between farmers and students? Or is it related to local social norms, rather than nationality and occupation? These experiments do not resolve such questions. Before jumping to the conclusion that Kenyans are more averse to unfairness than Americans, note that the experiment was also run with rural Missourians in the US. They were even more likely to reject low offers than the Kenyan farmers; almost every Missourian Proposer offered half the pie.


  Exercise 4.13 Social preferences in the ultimatum game

  Consider the experiment described in Figure 4.17 and Figure 4.18.

  
    	Explain how inequality aversion, reciprocity, and social norms could have motivated the Responders’ willingness to reject low offers, even though by doing so they would receive nothing at all.

    	Which of the preferences that you have studied could help to explain the behaviour of Proposers in this experiment?

    	The table below shows the percentage of the Responders who rejected the amount offered by the Proposers in the ultimatum game played by Kenyan farmers and US university students. Construct a table like Figure 4.19, but for the US students, and verify that 30% is the expected pay-off-maximizing offer.

  

  




  
    	Share of pie offered (%)
    	0
    	10
    	20
    	30
    	40
    	50
  



  
    	Proportion rejected
    	Kenyan farmers
    	100%
    	100%
    	90%
    	48%
    	4%
    	0%
  

  
    	US students
    	100%
    	40%
    	35%
    	15%
    	10%
    	0%
  










  
    	How do you think the Proposer and Responder would behave if you played this game with two different sets of players—your classmates and your family? Explain whether or not you expect the results to differ across these groups. If possible, play the game separately with your classmates and your family and comment on whether the results are consistent with your predictions.

  




  Exercise 4.14 Strikes and the ultimatum game

  A strike over pay or working conditions may be considered an example of an ultimatum game.

  
    	To model a strike as an ultimatum game, who is the Proposer and who is the Responder?

    	Draw a game tree to represent the situation between these two parties.

    	Research a well-known strike or a recent strike in a country of your choice and explain how it satisfies the definition of an ultimatum game.

    	In this section, you have been presented with experimental data on how people play the ultimatum game. How could you use this information to suggest what kind of situations might lead to a strike?

  



The effect of competition


​Ultimatum game experiments with two players provide insight into how people may choose to share rent in economic interactions. But the outcome of a negotiation may be different if it is affected by competition. For example, a professor who wants to hire a research assistant could consider several applicants rather than just one.

Consider a different ultimatum game in which a Proposer offers a two-way split of $100 to two respondents, rather than one.


  	If only one Responder accepts, that Responder and the Proposer get the split, and the other Responder gets nothing.

  	If no one accepts, the three players get nothing.

  	If both Responders accept, one is chosen at random to receive the split.



If you were one of the Responders, what is the minimum offer you would accept? Would it be different, now that there are two Responders rather than one? Perhaps it depends on whether you think your competitor wants the reward very much, or is strongly motivated by fairness.

Figure 4.20 shows some laboratory evidence for a large group of participants playing multiple rounds. Proposers and Responders were randomly and anonymously matched in each round. The red bars show the fraction of Responders who rejected offers in the game with one Responder and the blue bars show the fraction of all Responders who rejected offers in the game with two Responders competing. The figure shows that individual Responders were less likely to reject offers when competing with another Responder.




                [image: In this bar chart, the horizontal axis shows the fraction of the pie offered by the Proposer when there is one Responder or when there are two Responders, ranging from 0 to 50%, and the vertical axis shows the fraction of offers rejected, ranging from 0 to 100%. There are two sets of bars, corresponding to the situation of one Responder or the situation of two Responders respectively. In both situations, the fraction of offers rejected decreases when the Proposer offers a larger share of the pie. For any given fraction offered by the Proposer, the fraction of offers rejected is lower when there are two Responders compared to when there is only one Responder.]



Figure 4.20 
Proportion of Responders who rejected offers in the ultimatum game, according to offer size and the number of Responders.






Adapted from Figure 6 in Urs Fischbacher, Christina M. Fong, and Ernst Fehr. 2009. ‘Fairness, Errors and the Power of Competition’. Journal of Economic Behavior & Organization 72 (1): pp. 527–45.






The Responders’ behaviour when there is competition seems more similar to what we would expect of self-interested individuals concerned mostly about their own monetary pay-offs.

To explain this phenomenon to yourself, think about what happens when a Responder rejects a low offer. This means they get a zero pay-off, but the Proposer may still get a positive pay-off if the other Responder accepts. Rejecting no longer has the same impact on the Proposer. It is a less useful instrument for punishing a Proposer who is not following a social norm of fairness. This is particularly the case if Responders have different preferences or states of need: a Responder who cares about fairness cannot rely on the other Responder to reject low offers.

Consequently, even people with preferences for fairness will accept low offers to avoid the worst of both worlds. Of course, Proposers also know this, so they will make lower offers. And their position is further strengthened because they only need one of the Responders to accept. In this experiment, the average accepted offer was 43% of the pie in the one-Responder game, but only 26% with two Responders. As in the public good game, where adding an option to punish free-riders increased contributions, a change in the rules of the game can make a big difference to the outcome.


​
  Extension 4.12 Calculating expected pay-offs

  
    In the main part of this section we have calculated the expected pay-off from a range of different offers for the Proposer in the ultimatum game. Expected pay-offs are important in any economic model in which the outcome of a decision is uncertain. Here we look at another numerical example that illustrates a general method for calculating them.

  

  We have discussed many examples of economic actors making decisions in which they choose the outcome that maximizes their pay-off—perhaps in terms of utility, or profit. We often model their choices under the assumption that they know what the consequences of each choice will be. But in some situations, choices have to be made between actions with uncertain outcomes. For example, when you buy a household appliance, such as a washing machine, you may be offered—at additional cost—a warranty to cover the cost of repairs for the next two years. Should you take it? You don’t know whether your appliance will break down in that time. Your decision will depend on your estimated probability of breakdown, and how much you expect repairs to cost. To decide, you could calculate and compare your expected pay-offs from the two options: buying the warranty, or not doing so.

  We sometimes model strategic interactions, like the ones in this unit, as having known—certain—pay-offs: we assumed Anil and Bala knew the exact costs and benefits of the potential outcomes of their pest control choices. But pay-offs to individuals in strategic interactions may be uncertain, particularly if players do not know the preferences of their opponent. The ultimatum game in this section is an example. Proposers may be aware of how preferences vary across their community. But they do not know the preferences of the particular Responder they are matched with in the experiment, so they cannot predict their response with certainty. They therefore need to use what they know about the proportions of Responders who are likely to reject each of the possible offers, and compare the expected pay-offs.

  The following simple example illustrates more about how expected pay-offs are calculated. Imagine that you receive a gift from a generous friend who is a keen gambler. The size of the gift is uncertain: it depends on the outcome of a coin toss. If you win, your friend will give you $20; otherwise you get nothing.

  In this example, there is no choice to be made. We are just going to work out your expected pay-off from receiving this gift—in other words, its expected value to you.

  How much money do you expect to receive? If it is a fair coin, you have a 50% chance of $20, and a 50% chance of nothing. Then we say that the expected pay-off is: \(0.5 \times 20 = \$10\). This is what you would get, on average, if you received many such gifts.

  If the gift were changed to $20 if you win and otherwise $10, it is clearly worth more. To measure its value now, we calculate the average pay-off over the two possible outcomes:

\[\begin{align}
\text{expected pay-off } &= 0.5 \times 20 + 0.5 \times 10 \\
                         &= \$15
\end{align}\]
  In general, when pay-offs are uncertain, we calculate expected pay-offs by multiplying each possible pay-off by its probability, and adding them up.




  
    	
      Joseph Henrich, Robert Boyd, Samuel Bowles, Colin Camerer, and Herbert Gintis (eds). 2004. Foundations of Human Sociality: Economic Experiments and Ethnographic Evidence from Fifteen Small-Scale Societies. Oxford: Oxford University Press. ↩

    

  



	



    

        

    
    

	
Unit 4 Strategic interactions and social dilemmas

4.13 Coordination games and conflicts of interest


​In all the games discussed so far, there is a single Nash equilibrium that gives us a prediction of the outcome. We should expect all players to do the best they can, given what others are doing, and we can usually reason that they are likely to choose their Nash equilibrium strategies—particularly if they have dominant strategies.

But what happens if there is more than one Nash equilibrium?

We have already mentioned one situation in which there are two possible equilibria: driving on the right or on the left. If others drive on the right, your best response is to drive on the right, too. If they drive on the left, your best response is to drive on the left. Everyone driving on the right is a Nash equilibrium, which is what happens in the US. And so is everyone driving on the left, as happens in Japan.

Even in simple economic problems, there may be more than one Nash equilibrium. Suppose that when Bala and Anil choose their crops, their pay-offs are as shown in Figure 4.21. As in Figure 4.2b, Anil’s land is better for growing cassava, and Bala’s for rice. But now if the two farmers produce the same crop, there is such a large fall in price that it is better for each to specialize, even in the crop they are less suited to grow. Follow the steps in Figure 4.21 to find the two equilibria.


  


                [image: This diagram shows Anil and Bala’s available actions, which are growing rice or growing cassava. Payoffs are expressed as (Anil’s, Bala’s). If both grow rice, payoffs are (2, 3). If Anil grows rice and Bala grows cassava, payoffs are (4, 4). If Anil grows cassava and Bala grows rice, payoffs are (6, 6). If both grow cassava, payoffs are (3, 2). If Bala is going to choose Rice, Anil’s best response is to choose Cassava. If Bala is going to choose Cassava, Anil’s best response is to choose Rice. If Anil chooses Rice, Bala’s best response is to choose Cassava, and if Anil chooses Cassava Bala should choose Rice.]



Figure 4.21 
A third rice–cassava game: more than one Nash equilibrium.






  


                [image: Anil’s best response to Rice: This diagram shows Anil and Bala’s available actions, which are growing rice or growing cassava. Payoffs are expressed as (Anil’s, Bala’s). If both grow rice, payoffs are (2, 3). If Anil grows rice and Bala grows cassava, payoffs are (4, 4). If Anil grows cassava and Bala grows rice, payoffs are (6, 6). If both grow cassava, payoffs are (3, 2). If Bala is going to choose Rice, Anil’s best response is to choose Cassava.]



Anil’s best response to Rice



If Bala is going to choose Rice, Anil’s best response is to choose Cassava. We place a dot in the bottom left-hand cell.






  


                [image: Anil’s best response to Cassava: This diagram shows Anil and Bala’s available actions, which are growing rice or growing cassava. Payoffs are expressed as (Anil’s, Bala’s). If both grow rice, payoffs are (2, 3). If Anil grows rice and Bala grows cassava, payoffs are (4, 4). If Anil grows cassava and Bala grows rice, payoffs are (6, 6). If both grow cassava, payoffs are (3, 2). If Bala is going to choose Rice, Anil’s best response is to choose Cassava. If Bala is going to choose Cassava, Anil’s best response is to choose Rice.]



Anil’s best response to Cassava



If Bala is going to choose Cassava, Anil’s best response is to choose Rice. Place a dot in the top right-hand cell. Anil does not have a dominant strategy.






  


                [image: Bala’s best responses: This diagram shows Anil and Bala’s available actions, which are growing rice or growing cassava. Payoffs are expressed as (Anil’s, Bala’s). If both grow rice, payoffs are (2, 3). If Anil grows rice and Bala grows cassava, payoffs are (4, 4). If Anil grows cassava and Bala grows rice, payoffs are (6, 6). If both grow cassava, payoffs are (3, 2). If Anil chooses Rice, Bala’s best response is to choose Cassava, and if Anil chooses Cassava Bala should choose Rice.]



Bala’s best responses



If Anil chooses Rice, Bala’s best response is to choose Cassava, and if Anil chooses Cassava, Bala should choose Rice. The circles show Bala’s best responses. He doesn’t have a dominant strategy either.






  


                [image: There are two Nash equilibria: This diagram shows Anil and Bala’s available actions, which are growing rice or growing cassava. Payoffs are expressed as (Anil’s, Bala’s). If both grow rice, payoffs are (2, 3). If Anil grows rice and Bala grows cassava, payoffs are (4, 4). If Anil grows cassava and Bala grows rice, payoffs are (6, 6). If both grow cassava, payoffs are (3, 2). If Bala is going to choose Rice, Anil’s best response is to choose Cassava. If Bala is going to choose Cassava, Anil’s best response is to choose Rice. If Anil chooses Rice, Bala’s best response is to choose Cassava, and if Anil chooses Cassava Bala should choose Rice.]



There are two Nash equilibria



If Anil chooses Cassava and Bala chooses Rice, both of them are playing best responses (a dot and a circle coincide). So (Cassava, Rice) is a Nash equilibrium. But so is (Rice, Cassava).









  In some coordination games, the players want to coordinate on the same action as each other; alternatively, as in this example, they want to make the opposite choice.




	coordination game
	A game in which there are two Nash equilibria, one of which may be Pareto superior to the other. Also known as: assurance game.




​Whatever their neighbour does, Anil and Bala each prefer to do the opposite. (Cassava, Rice) and (Rice, Cassava) are both Nash equilibria. This is a coordination game: each player would like to ensure that their action coordinates with their opponent’s action.

Which equilibrium would we expect to observe in this game?

It is clear that the Nash equilibrium (Cassava, Rice), where they specialize in the crop they produce best, is preferred to the other Nash equilibrium, (Rice, Cassava), by both farmers.

Could we say, then, that we would expect Anil and Bala to engage in the best division of labour between the two crops? Not necessarily. Remember, we are assuming that they take their decisions independently, without communicating. Imagine that Bala’s father had been especially good at growing cassava (unlike his son) and so the land remained dedicated to cassava even though it was better suited to rice. In response to this, Anil knows that Rice is his best response to Bala’s Cassava: he decides to grow rice. Bala would have no incentive to switch to what he is good at: growing rice.

The example makes an important point. If there is more than one Nash equilibrium, and if people choose their actions independently, then the players can get ‘stuck’ in an equilibrium in which all players are worse off than they would be at the other equilibrium. We would not call the game in Figure 4.21 an invisible hand game—the players may not reach the outcome that is best for both of them.

Coordination games with conflicts of interest


​A conflict of interest occurs in a coordination game if players in the game would prefer different Nash equilibria.

To understand this point, consider the case of Astrid and Bettina, two software engineers who are working on a project for which they will be paid. Their first decision is whether the code should be written in Java or C++ (either programming language is equally suitable, and the project can be written partly in one language and partly in the other). They each have to choose one program or the other, but Astrid wants to write in Java because she is better at writing Java code. While this is a joint project with Bettina, her pay will be partly based on how many lines of code are written by her. Unfortunately, Bettina prefers C++ for the same reason.

The two strategies are Java and C++. The interaction and pay-offs (thousands of dollars on completion of the project) are shown in Figure 4.22.




                [image: There are two diagrams. Diagram 1 shows Astrid and Bettina’s available actions, which are the Java or C++ programming languages. If both choose Java, they work in the same language but Astrid benefits more because she is better at Java coding. If Astrid chooses Java and Bettina chooses C++, each is working in the language they are better at but working in different languages is less productive than if both work in the same language. If Astrid chooses C++ but Bettina chooses Java, each is working in the language they are less good at, so neither works fast, and working in different languages is less productive. If both choose C++, both work in the same language but Bettina benefits more because she is better at C++ coding. Diagram 2 shows Astrid and Bettina’s available actions, which are the Java or C++ programming languages. Payoffs are expressed as (Astrid’s, Bettina’s). If both use Java, payoffs are (4, 3). If Astrid chooses Java and Bettina chooses C++, payoffs are (2, 2). If Astrid chooses C++ and Bettina chooses Java, payoffs are (0, 0). If both choose C++, payoffs are (3, 6).]



Figure 4.22 
Interactions and pay-offs in the choice of programming language.






From Figure 4.22, you can work out three things:


  	They both do better if they work in the same language.

  	Astrid does better if that language is Java, while the reverse is true for Bettina.

  	Their total pay-off is higher if they choose C++.



How would we predict the outcome of this game?

If you use the dot-and-circle method, you will find that each player’s best responses are to choose the same language as the other player. So there are two Nash equilibria. In one, both choose Java. In the other, both choose C++.

In this situation, we might expect the two programmers to discuss their decisions, so that they can coordinate on the same language. But which Nash equilibrium would they choose? Astrid obviously prefers that they both play Java while Bettina prefers that they both play C++. This is another example of a negotiation with a conflict of interest, although unlike the example in Section 4.10, they do not appear to have a 50-50 option. But the total pay-off from the project is higher if both choose C++. If they could agree that both would use C++, perhaps they could also agree to split the proceeds in a way that would make both of them content with the outcome.

In Exercise 4.15, you can compare the outcome of such a negotiation with what might happen under other conditions affecting their decisions.


  Exercise 4.15 Conflict between Astrid and Bettina

  What is the likely result of the game in Figure 4.22 if:

  
    	Astrid can choose which language she will use first, and commit to it (just as the Proposer in the ultimatum game commits to an offer, before the Responder responds)?

    	the two can make an agreement, including which language they use, and how much cash can be transferred from one to the other?

    	they have been working together for many years, and in the past they used Java on joint projects?

  




  Exercise 4.16 Conflict in business

  In the 1990s, Microsoft battled Netscape over market share for their web browsers, called Internet Explorer and Navigator. In the 2000s, Google and Yahoo fought over which company’s search engine would be more popular. In the entertainment industry, a battle called the ‘format wars’ played out between Blu-ray and HD-DVD.

  Use one of these examples to analyse whether there are multiple equilibria and, if so, why one equilibrium might emerge in preference to the others.



	



    

        

    
    

	
Unit 4 Strategic interactions and social dilemmas

4.14 Modelling the global climate change problem


​​​​Why has it proved so difficult for international negotiations to make progress in limiting climate change? The success of the Montreal Protocol in protecting the ozone layer contrasts with the relative failure to reduce emissions responsible for global warming. The reasons are partly scientific. The alternative technologies to CFCs were well developed and the benefits relative to costs for large industrial countries, such as the US, were much clearer than in the case of greenhouse gas emissions.


  This article describes the disastrous floods in Pakistan in 2022.




​​​Reducing carbon emissions requires much greater changes, across many industries and affecting all members of society. One of the obstacles at the United Nations’ annual climate change negotiations has been disagreement over how to share the costs and benefits of limiting emissions between countries—and in recent years, the heavy costs some countries now face from the effects of past emissions elsewhere.

To explore the possible situations facing climate negotiators, we will model them as a game between two large countries, hypothetically labelled China and the US, each considered as if it were a single individual. First, we identify possible equilibria when each country behaves strategically; then we can think about how an agreed outcome might be achieved.

Figure 4.23a shows the outcomes of two alternative strategies: Restrict (taking measures to reduce emissions, for example by regulating or taxing the use of fossil fuels) and BAU (continuing with ‘business as usual’).




                [image: This diagram shows China and the US’ available actions, which are Restrict and BAU. If both countries choose Restrict, the reduction in emissions is sufficient to moderate climate change. If China chooses Restrict and the US chooses BAU, the US free rides on Chinese emissions cutbacks. If China chooses BAU and the US chooses Restrict, China free rides on US emissions cutbacks. If both countries choose BAU, there is no reduction in emissions.]



Figure 4.23a 
Outcomes of climate change policies.






What we can expect to happen depends on the pay-offs in each outcome. The essential features of the problem can be captured using an ordinal scale from Best to Worst: it is the order of the pay-offs, not the size, that matters. Figure 4.23b shows two games, corresponding to different sets of hypothetical pay-offs.


​


                [image: There are two diagrams. Diagram 1 shows China and the US’ available actions in this prisoner’s dilemma game, which are Restrict and BAU. If both countries choose Restrict, both receive good payoffs. If China chooses Restrict and the US chooses BAU, China gets the worst payoff and the US gets the best payoff. If China chooses BAU and the US chooses Restrict, China gets the best payoff and the US gets the worst payoff. If both countries choose BAU, both countries receive bad payoffs. Diagram 2 shows China and the US’ available actions in a game with inequality aversion and reciprocity, which are Restrict and BAU. If both countries choose Restrict, both receive the best payoffs. If China chooses Restrict and the US chooses BAU, China gets the worst payoff and the US gets a good payoff. If China chooses BAU and the US chooses Restrict, China gets a good payoff and the US gets the worst payoff. If both countries choose BAU, both countries receive bad payoffs.]



Figure 4.23b 
Two different climate policy games.






If you work out the best responses and find the Nash equilibria in each case, you will realise that these two games are similar to cases we have already analysed. The left-hand one is a prisoners’ dilemma, in which BAU is a dominant strategy for each country, leading to a Bad outcome for both. The game on the right is a coordination game, similar to the rice–cassava game in Figure 4.21, except that the players would like to coordinate on the same strategy, rather than the opposite one. There are two Nash equilibria: one is the Best outcome, in which both countries restrict emissions. But the Bad outcome in which neither do so is also an equilibrium, and if each country expects the other to choose BAU following their past behaviour, we can predict that they may be stuck in the (BAU, BAU) equilibrium.

In each case, negotiation may be able to improve the outcome. Exercise 4.17 will help you work out which of these two games better represents the problem facing China and the US, and the implications for negotiations between them.


  Exercise 4.17 Nash equilibria and climate change

  Consider the two games presented in Figure 4.23b.

  
    	Consider the pay-offs when one country plays Restrict while the other plays BAU. Why might a country view restricting when the other country plays BAU as the worst possible outcome?

    	In the prisoners’ dilemma version (left panel), each country thinks the best possible outcome is that they play BAU while the other country plays Restrict. But in the coordination version (right panel), each country thinks the best possible outcome is that both play Restrict. Explain why they may hold these views and what that could indicate about their preferences, in either case.

    	In both games, the outcome would be better for both countries if they could negotiate a binding treaty to restrict emissions. Use the concepts you have learned in this unit to explain why it might be difficult to achieve such a treaty.

    	Choose one of the games shown (prisoners’ dilemma or coordination game) and describe the changes in preferences or in some other aspect of the problem that would convert that game to one in which (like the invisible hand game) both countries choosing Restrict is a dominant strategy equilibrium.

  



Figure 4.23c presents a third model. It also shows the players’ best responses, and hypothetical numerical pay-offs indicating the value of each possible outcome to the citizens of each country. The worst outcome for both countries is that both persist with BAU, thereby running a significant risk of human (and many other species’) extinction. The best for each is to continue with BAU and let the other one Restrict. The only way to moderate climate change significantly is for both to Restrict.

This is another coordination game with two equilibria, but now (as in Astrid and Bettina’s coding game) there is a conflict of interest between the players.




                [image: There are two diagrams. Diagram 1 shows China and the US’ available actions in this prisoner’s dilemma game, which are Restrict and BAU. If both countries choose Restrict, both receive good payoffs. If China chooses Restrict and the US chooses BAU, China gets the worst payoff and the US gets the best payoff. If China chooses BAU and the US chooses Restrict, China gets the best payoff and the US gets the worst payoff. If both countries choose BAU, both countries receive bad payoffs. Diagram 2 shows China and the US’ available actions in a game with inequality aversion and reciprocity, which are Restrict and BAU. If both countries choose Restrict, both receive the best payoffs. If China chooses Restrict and the US chooses BAU, China gets the worst payoff and the US gets a good payoff. If China chooses BAU and the US chooses Restrict, China gets a good payoff and the US gets the worst payoff. If both countries choose BAU, both countries receive bad payoffs.]



Figure 4.23c 
Best responses in a climate change game with a conflict of interest.







  The hawk–dove game is sometimes called the chicken game: in the 1984 film, Footloose, two high-school students challenge each other by driving tractors towards each other, to see which one will ‘chicken out’ first.




	hawk–dove game
	A coordination game in which the players want to coordinate on the opposite action from their opponent, and in each of the Nash equilibria, (Hawk, Dove) and (Dove, Hawk), the Hawk obtains the higher pay-off; but both players choosing Hawk is the worst outcome for both.




​​This game is what is termed a hawk–dove game: players can act like an aggressive and selfish Hawk, or a peaceful and sharing Dove. In the climate change version, Doves Restrict and Hawks continue with BAU. The conflict of interest is that each country does better if it plays Hawk while the other plays Dove.

It captures a situation that is different from the previous two. Both countries have incentives to avoid catastrophic climate change. But they strongly prefer that the other should bear the costs of reducing emissions: each would like to wait to determine if the other will move first.

The Pareto-efficient allocation in which both countries restrict emissions also has the highest joint pay-offs. We can think of this as the best outcome for the world as a whole. But it is not an equilibrium.

Applying the hawk–dove game to climate policy

How do you think the hawk–dove game would be played in reality? Can the conflict of interest be resolved?

If one country could commit itself to BAU so that the other was certain that it would not consider any other strategy, then the other would play Restrict to avoid catastrophe. But this is true for both countries.


​​​Negotiations are bound to be difficult, since each country would prefer the other to take the lead on restricting carbon emissions. The real climate negotiations are of course more complex—virtually all countries in the world are involved. Pay-offs may be different for these varied players. For example, in 2021 China produced 31% of the world’s total carbon emissions, the US was second with 44% of China’s level, followed by India. On a per-capita basis, China produced 55% of the emissions that the US did, and India produced 13% of US emissions.

Using public policy to change the game

How could the global social dilemma of climate change policy, as represented in this game, be solved?

Could the governments of the world simply prohibit or severely limit emissions that contribute to the problem of climate change? This would amount to changing the game by altering available strategies by making BAU illegal. But who would enforce this law? There is no world government that could take a government that violated the law to court (and lock up its head of state!).

If the climate change social dilemma is to be addressed, Restrict must be in the interests of each of the parties. Consider the bottom-left corner (China plays BAU, US plays Restrict) equilibrium. If the pay-offs to China for playing Restrict were higher, when that is what the US is doing, then (Restrict, Restrict) might become an equilibrium.

Indeed, in the eyes of many climate change scientists and concerned citizens, the aim of global environmental policy is to change the game so that (Restrict, Restrict) becomes a Nash equilibrium. A number of mechanisms, aided by policy, could accomplish this:


  	Sustainable consumer lifestyles: As a result of their concern for the wellbeing of future generations, people could come to prefer lifestyles that use fewer goods and services of the kind that result in environmental degradation. This would make the Restrict policy less costly and the BAU strategy less desirable.

  	Governments could stimulate innovation and the diffusion of cleaner technologies: They might do this by, for example, raising the price of goods and services that result in carbon and other emissions, which would discourage their use. In the process, the use of cleaner technologies would become cheaper, lowering the cost of Restrict. For example, renewable energy has become much cheaper. In some regions, it is now the cheapest energy option, which means Restrict is no longer more expensive than BAU. Self-interested behaviour will result in lower carbon emissions.

  	A change in norms: Citizens, non-governmental organizations (NGOs), and governments can promote a norm of climate protection and sanction or shame countries that do nothing to limit climate change. This would also reduce the attractiveness of BAU.

  	Countries can share the costs of Restrict more evenly: This is possible if, for example, a country for whom Restrict is prohibitively expensive instead helps another country where it is less expensive to Restrict. An example would be paying countries in the Amazon basin to conserve the rainforest.




  After initial setbacks, China and the US issued a joint declaration at the 2021 climate summit in Glasgow, committing to work together towards the goals of the Paris Agreement.




​​Following the 2015 Paris Agreement, almost all countries submitted individual plans for cutting emissions. Although there is no way that the agreement could be enforced, and these plans are not yet consistent with the goal of limiting the global temperature rise to 1.5°C, it is widely considered as a basis for further international cooperation. The Paris Agreement should:


  	allow countries to better understand the costs of restricting emissions

  	encourage economic players to innovate in order to further lower the costs

  	strengthen norms that reduce the attractiveness of BAU

  	establish a base of trust to share some of the costs of Restrict and negotiate more ambitiously in the future.




  Exercise 4.18 Summary of games in this unit

  Use the categories in the table shown to classify each game presented in this unit. In the final column, write down one or two key features that help you identify a game that belongs to that category.

  
    	crop selection game (Figure 4.2b)

    	Adam and Bella’s afternoon (Question 4.2)

    	pest control game (Figure 4.4b)

    	Thelma and Louise (Figure 4.5)

    	Dimitrios and Ameera, the forex traders (Question 4.3)

    	driving on the left or right side of the road (Section 4.13)

    	programming languages (Figure 4.22)

    	climate change (hawk–dove game) (Figure 4.23c)

    	irrigation game (Figure 4.9)

    	splitting $100 (Figure 4.16)

  

  

  
    	Type of game
    	Categories
    	Examples
    	Key features
  



  
    	Simultaneous two-player games
    	Invisible hand games
    	
    	
  

  
    	Prisoners’ dilemmas
    	
    	
  

  
    	Coordination games—without conflict of interest
    	
    	
  

  
    	Coordination games—with conflict of interest
    	
    	
  

  
    	Games with more than two players
    	Public good games
    	
    	
  

  
    	Sequential two-player games
    	Ultimatum game
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4.15 Summary


  	Addressing the challenge of climate change requires understanding conflicting as well as common interests.

  	Game theory is a way of modelling economic interactions in which people behave strategically, because each person knows that the outcome depends not only on their own actions, but also on what others do.

  	The outcome of an interaction is a Nash equilibrium if none of those involved could do better by choosing some different action.

  	There may be an outcome that is not a Nash equilibrium, but in which everyone would be better off than at a Nash equilibrium. In this case, the Nash equilibrium is not Pareto efficient.

  	When individuals pursue higher pay-offs for themselves, the result can be worse for everyone (as in a prisoners’ dilemma game). But there are conditions in which self-interest results in the best outcome for each (as in an invisible hand game).

  	Experimental games with pay-offs in money often demonstrate that people care about the pay-offs that others get. In other words, their preferences are social rather than purely self-interested.

  	By taking account of both self-interested and social preferences, game theory can explain what we observe in experiments and in the world.

  	People care about fairness; in ultimatum game experiments, they are often willing to get no pay-offs at all rather than to accept what they think is an unfair division of the pie.

  	Opportunities to punish free-riders in the public good game, or competition in the ultimatum game, are examples of changes in the rules of the game that alter people’s behaviour.

  	Game theory—including the hawk–dove game—provides alternative ways of representing the challenge of climate change, and means of addressing it.




  Concepts and models introduced and applied in Unit 4

  
    	Social interactions; social dilemmas

    	Game theory: strategic interaction, game, players, actions, pay-offs, strategies

    	Best response, Nash equilibrium, dominant strategy, dominant strategy equilibrium

    	Simultaneous games and sequential games with two or more players

    	Types of game: invisible hand game, prisoners’ dilemma, coordination game (such as the hawk–dove game), public good game, ultimatum game

    	Criteria for evaluating an allocation: Pareto criterion, Pareto efficiency, fairness

    	Self-interested preferences; social norms; social preferences such as altruism, inequality aversion, and reciprocity.
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    Unit 5
    The rules of the game: Who gets what and why
  

    
      How institutions influence the fairness and efficiency of the outcomes that result when people interact in the economy
    




  Before you start

  This unit builds on the modelling of economic interactions in Unit 4. If you have not already worked through Unit 4, you should read, at a minimum, Sections 4.2 to 4.4, which introduces game theory, Section 4.5 on the Pareto criterion and Pareto efficiency; and Section 4.11, which describes the ultimatum game.

  To understand the model we develop in this unit, you will need to be familiar with the method explained in Sections 3.2 to 3.5 for solving constrained choice problems using indifference curves and the feasible set.



5.1 Pirate economics


​​Perhaps one of your distant ancestors considered that the best way to get money was by shipping out with a pirate like Blackbeard or Captain Kidd. If he had settled on Captain Bartholomew Roberts’ pirate ship the Royal Rover, he and the other members of the crew would have been required to consent to the ship’s written constitution. As shown in the image in Figure 5.1, ‘The Royal Rover’s Articles’, a written document, set out rules of conduct for the pirates but also guaranteed them several rights.1




                [image: A selection of the Rover’s articles read as follows. Article one: Every man has a vote in the affairs of the moment; has equal title to fresh provisions. Article three: No person to game at cards or dice for money. Article four: The lights and candles to be put out at eight o’ clock at night; if any of the crew after that hour still remained enclined for drinking, they are to do so on the open deck. Article ten: The captain and quarter master to receive two shares of a prize (the booty from a captured ship); the master, boatswain, and gunner one share and a half, and other officers one and a quarter (everyone else to receive one share, called his dividend). Article eleven: The musicians to have rest on the Sabbath day but the other six days and nights none without special favour.]



Figure 5.1 
Illustration of ‘The Royal Rover’s Articles’.






Peter T. Leeson. 2007. ‘An-arrgh-chy: The Law and Economics of Pirate Organizations’. Journal of Political Economy 115 (6): pp. 1049–94.







​The Royal Rover and its articles were not unusual. During the heyday of European piracy in the late seventeenth and early eighteenth centuries, most pirate ships had written constitutions that guaranteed even more powers to the crew members. Their captains were democratically elected (‘the Rank of Captain being obtained by the Suffrage of the Majority’). Many captains were also voted out, at least one for cowardice in battle. Crews also elected one of their number as the quartermaster who, when the ship was not in a battle, could countermand the captain’s orders.

If your ancestor had served as a lookout and had been the first to spot a ship that was later taken as a prize, he would have received as a reward ‘the best Pair of Pistols on board, over and above his Dividend’. Were he to have been seriously wounded in battle, the articles guaranteed him compensation for the injury. He would have worked as part of a multiracial, multi-ethnic crew of which probably about a quarter were of African origin, and the rest primarily of European descent, including Americans.

The result was that a pirate crew was often a close-knit group. A contemporary observer lamented that the pirates were ‘wickedly united, and articled together’. Sailors of captured merchant ships often happily joined the ‘roguish Commonwealth’ of their pirate captors.

Another unhappy commentator remarked: ‘These Men whom we term … the Scandal of human Nature, who were abandoned to all Vice … were strictly just among themselves.’ If they were Responders in the ultimatum game (Section 4.11), by this description they would have rejected any offer less than half of the pie!


  
    	
      Peter T. Leeson. 2007. ‘An–arrgh–chy: The Law and Economics of Pirate Organization’. Journal of Political Economy 115 (6): pp. 1049–94. ↩
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5.2 Institutions and power


​​​Nowhere else in the world during the late seventeenth and early eighteenth century did ordinary workers have the right to vote, to receive compensation for occupational injuries, or to be protected by the kinds of checks on arbitrary authority that were taken for granted on the Royal Rover. The Royal Rover’s articles laid down in black and white the understandings among the pirates about their working conditions. They determined who did what aboard the ship and what each person would get. For example, the size of the helmsman’s dividend compared to that of the gunner. There were also unwritten informal rules of appropriate behaviour that the pirates followed by custom, or to avoid condemnation by their crewmates.

Institutions


	institution
	An institution is a set of laws and informal rules that regulate social interactions among people, and between people and the biosphere; sometimes also termed ‘the rules of the game’.
	incentive
	An economic reward or punishment, which influences the benefits and costs of alternative courses of action.



These rules, both written and unwritten, were the institutions that governed the interactions among the pirates on the Royal Rover.


​​The institutions provided both the constraints (no drinking after 8 p.m. unless on deck) and the incentives (the best pair of pistols for the lookout who spotted a ship that was later taken). In the terminology of game theory from Unit 4, we could say that they were the ‘rules of the game’, specifying, as in the ultimatum game, who can do what, when they can do it, and how the players’ actions determine their pay-offs.


  Building block

  The ultimatum game is described fully in Section 4.11.



In this unit, we use the terms ‘institutions’ and ‘rules of the game’ interchangeably.

Experiments in Unit 4 demonstrate that the rules of the game affect:


  	how the game is likely to be played

  	the size of the total pay-off available to those participating

  	how this total is divided.




	ultimatum game
	A game in which the first player proposes a division of a ‘pie’ with the second player, who may either accept, in which case they each get the division proposed by the first person, or reject the offer, in which case both players receive nothing.
	allocation
	In an economic interaction, an allocation is a particular distribution of goods or other things of value to all participants.




​​For example, in the ultimatum game, the rules (institutions) specify the size of the pie, who gets to be the Proposer, what the Proposer can do (offer any fraction of the pie), what the Responder can do (accept or refuse), and who gets what (the allocation) as a result.

Changing the rules of the game changes the outcome. In particular, when there are two Responders in the ultimatum game, they are more likely to accept lower offers because each is not sure what the other will do. And this means that the Proposer can make a lower offer, and obtain a higher pay-off. (Section 4.12.)


	power
	The ability to do (and get) the things one wants in opposition to the intentions of others.




​​​​Since institutions determine who can do what, and how pay-offs are distributed, they determine the power individuals have to get what they want in interactions with others.

Power


  Power

  The ability to do and get the things we want in opposition to the intentions of others.



Power in voluntary economic interactions takes two forms:


  	Structural power: When two people voluntarily engage in buying or selling something, or one employs the other, the deal they strike must give each of them an outcome that is an improvement over what they could get if they ended the relationship and took their next best alternative. When we consider conflicts over how something of value will be divided, a person’s structural power is the value of their next best alternative. Having structural power means being able to walk away from a bad deal.
A person’s structural power is limited by the structural power of the other: the most a person could get is the amount that would make the other no better off than her next best alternative. Getting more than that is not feasible because, in that case, the other would refuse to engage in the interaction and instead take their next best alternative.

  	Bargaining power: The structural power of two parties to a voluntary interaction determines both the most and the least that a person can get in order for the interaction to take place. What each person gets between these two extremes is determined by their bargaining power. A person exercising bargaining power may:
    
      	set the terms of an exchange, for example by making a take-it-or-leave-it offer (as in the ultimatum game)

      	impose or threaten to impose heavy costs unless the other party acts in a way that benefits the person with power.

    

  



Institutions and power in the ultimatum game and in history


​The rules of the ultimatum game affect the pay-offs that the players will get—the extent of their advantage when dividing the pie. The power to make a take-it-or-leave-it offer gives the Proposer more bargaining power than the Responder, and usually results in the Proposer getting more than half of the pie. The Proposer can get at least half the pie because 50-50 offers are almost always accepted. Still, the Proposer’s bargaining power is limited because the Responder has the power to refuse. If there are two Responders, the power to refuse is weaker, so the Proposer’s bargaining power is increased. A seemingly small change in the rules of the game—two Responders rather than one—makes a difference in bargaining power.

Suppose that, instead, we allow the Proposer simply to divide up a pie in any way, without any role for the Responder other than to take whatever they get (if anything). Under these rules, the Proposer has all the bargaining power and the Responder none. There is an experimental game like this, and it is called (you guessed it) the dictator game. These are all ways that institutions—the rules of the game—affect bargaining power.

A change in structural power could also affect the distribution of pay-offs in the ultimatum game. Suppose the rules of the game were changed to improve the Responder’s next best alternative: if they rejected the Proposer’s offer, they would get a certain pay-off from some other source equal to 40% of the ultimatum game pie, rather than zero. The Responder would then reject any offer less than 40%, and knowing this, the Proposer would not offer less than 40% of the pie.

In experiments, the assignment of the role Proposer or Responder, and hence the assignment of bargaining power, is usually done by chance. In real economies, the assignment of power is definitely not random and has significant implications for the final outcome in any strategic interaction and how it is shared.

In the labour market, the power to set the terms of the exchange typically lies with those who own the business: they are the ones proposing the wage and other terms of employment. Those seeking employment are like Responders, and since usually more than one person is applying for the same job, their bargaining power may be low, just as in the ultimatum game with more than one Responder. Also, because the place of employment is the employer’s private property, the employer can exclude the worker by firing them unless their work meets the specifications of the employer. This is why employers have substantial bargaining power. But if employees are able to gain structural power by convincing the government to provide them with income support if they lose their job, then this will place a lower limit on the wages that the employer can offer and still retain their workers.


​Figure 2.18 shows that the productivity of labour started to increase in Britain around the middle of the eighteenth century. But it was not until the middle of the nineteenth century that the demand for labour and new institutions such as trade unions and the right to vote for workers, gave wage earners both structural and bargaining power sufficient to raise their wages substantially.

In Unit 6, we explain how the labour market, along with other institutions, gives employers bargaining power: they both set the wage and other terms of the exchange, and then direct what the employees do, and are able to fire them if they do not comply. If employees are members of a trade union, they too will have some bargaining power.

In Units 7 and 8, we explain how prices that firms charge depend on the structural and bargaining power of both firms and consumers. A firm with few competitors has bargaining power (it can set the price). But if there are many sellers of similar products, firms will have to charge lower prices because the consumer has structural power: their next best alternative is just to switch brands. In Unit 9, we explain how the credit market gives power to banks and other lenders over people seeking mortgages and loans.


  Exercise 5.1 The dictator game

  In the dictator game, the Proposer chooses how to divide the pie, and the Responder has no choice but to accept the Proposer’s decision. Suppose the Proposer is given $100 to divide.

  
    	If the Proposer was completely selfish, and the game was only played once, what would the Proposer choose to do and why?

    	Figure 2 of this article summarizes how Proposers behaved when they played the dictator game (for example, the first bar shows the proportion that gave the Responder 0%, the second bar shows the proportion that gave the Responder 10%, and so on). Suggest some explanations for the data shown.

    	If possible, play the dictator game with your classmates and/or family and compare your results with the Proposers’ behaviour in Figure 2 of the article.
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5.3 Evaluating institutions and outcomes: Fairness


	Pareto criterion
	The Pareto criterion is a way of comparing two allocations, A and B. It states that A is is an improvement on B if at least one person would be strictly better off with A than B (in other words, would strictly prefer A to B) and nobody would be worse off. We say that A Pareto dominates B.
	Pareto efficient, Pareto efficiency
	An allocation is Pareto efficient if there is no feasible alternative allocation in which at least one person would be better off, and nobody worse off.
	fairness
	A way to evaluate an allocation based on one’s conception of justice.




​As explained in Section 4.5, one way to evaluate the outcome of an economic interaction is to assess the allocation according to the Pareto criterion and Pareto efficiency. But a second important criterion is fairness.

Suppose, in the ultimatum game, the Proposer offered one cent from a total of $100. Responders in experiments around the world typically reject such an offer, apparently judging it to be unfair. Many of us would have a similar reaction if we witnessed two friends, An and Bai, walking down the street. They spot a $100 bill, which An picks up. She offers one cent to her friend Bai, and says she wants to keep the rest.

We might be outraged. But we might think differently if we discovered that, though both An and Bai had worked hard all their lives, An had just lost her job and was homeless while Bai was well off. Letting An keep $99.99 might then seem fair. We might therefore apply a different standard of justice to the outcome when we know all the facts.

We could also apply a standard of fairness not to the outcome of the game, but to the rules of the game. Suppose we had observed An proposing an even split, allocating $50 to Bai. Good for An, you say, that seems like a fair outcome. But if this occurred because Bai pulled a gun on An, and threatened that unless she offered an even split she would shoot her, we would probably judge the outcome to be unfair.


​​​The example makes a basic point about fairness. Allocations can be judged unfair because of:


	substantive judgement of fairness
	An evaluation of an outcome based on the characteristics of the allocation itself, not how it was determined. See also: procedural judgement of fairness.
	procedural judgement of fairness
	An evaluation of an outcome based on how the allocation came about, and not on the characteristics of the outcome itself (for example, how unequal it is). See also: substantive judgement of fairness.




  	How unequal the allocations are: in terms of income, for example, or subjective wellbeing. These are called substantive judgements of fairness.

  	How the allocations came about: for example, by force, or by competition on a level playing field. These are called procedural judgements of fairness.



Substantive and procedural judgements

To make a substantive judgement about fairness, all you need to know is the allocation itself. However, for procedural evaluations, we also need to know the rules of the game and other factors that explain why this allocation occurred.

Different criteria can be used to evaluate the fairness of an allocation (substantive judgement). The criteria could relate to financial wellbeing, such as whether one person has more income than another or whether one person has more wealth than another. Alternative criteria could be whether one person has more freedom than another in the outcome of a strategic interaction or whether one person has more happiness than another. There is not one right way to evaluate fairness, with different criteria being appropriate in different circumstances.

Two people making substantive evaluations of fairness about the same situation need not agree, of course. For example, they may disagree about whether fairness should be evaluated in terms of income or happiness. If we measure fairness using happiness as the criterion, a person with a serious illness may need much more income than a person who is very healthy to be equally satisfied with their life.1


  Exercise 5.2 Substantive fairness

  Consider the society you live in, or another society with which you are familiar.

  
    	To make society fairer, would you want greater equality of income, happiness, or freedom? Why? Would there be a trade-off between these aspects?

    	Are there other things that should be more equal to achieve greater fairness in this society?

  



The rules of the game that brought about the allocation (procedural judgement) may be evaluated according to aspects such as:


  	Legitimacy of voluntary exchange: Were the actions resulting in the allocation the result of freely chosen actions by the individuals involved, for example, each person buying or selling things that they had come to own through inheritance, purchase, or their own labour? Or was fraud or force involved?

  	Equal opportunity: Did people have an equal opportunity to acquire a large share of the total to be divided up? Or were they subjected to some kind of discrimination or other disadvantage because of their race, sexual orientation, gender, or who their parents were?

  	Deservingness: Did the rules of the game that determined the allocation take account of the extent to which an individual worked hard, or otherwise upheld social norms?




  Exercise 5.3 Procedural fairness

  Consider the society in which you live, or another society with which you are familiar. How fair is this society, according to the procedural judgements of fairness listed above?



We can evaluate the ultimatum game considering both substantive fairness and procedural fairness. The experimental rules of the game may be judged as procedurally fair because of the following:


  	Proposers are chosen randomly.

  	The game is played anonymously.

  	Discrimination is not possible.

  	All actions are voluntary. The Responder can refuse to accept the offer, and the Proposer is typically free to propose any amount.



The substantive fairness of the allocation, or how the pie is shared, depends on what the Proposer offers and what the Responder or Responders accept. We know from the behaviour of experimental subjects that many people would judge an allocation in which the Proposer took 90% of the pie to be unfair.

Evaluating fairness

The rules of the game in the real economy are a long way from the fair procedures of the ultimatum game, and procedural judgements of unfairness are very important to many people.


  To find out more about what people regard as unfair and the many types of unfairness and how they are perpetuated, read The Economy 1.0 Unit 19 and the CORE Econ Insight Persistent racial inequality in the United States.



People’s values about what is fair differ. Some, for example, regard any amount of inequality as fair, as long as the rules of the game are fair. Others judge an allocation to be unfair if some people are seriously deprived of basic needs, while others consume luxuries.


​The American philosopher, John Rawls (1921–2002), devised a way to clarify these arguments, which can sometimes help us to find common ground on questions of values. We follow three steps:


  	Justice is impartial; fairness applies to all people: For example, if we swapped the positions of An and Bai, so that it was Bai instead of An who picked up $100, we would still apply exactly the same standard of justice to evaluate the outcome.

  	Imagine a veil of ignorance: Since fairness applies to everyone, including ourselves, Rawls asks us to imagine ourselves behind what he called a veil of ignorance, not knowing the position that we would occupy in the society we are considering. We could be born male or female; we might be healthy or ill, rich or poor, a member of a dominant ethnic group or a group excluded from positions of power and privilege, and so on. In the $100 on the street game, we would not know if we would be the person picking up the money, or the person responding to the offer.

  	From behind the veil of ignorance, we can make a judgement: For example, evaluating the choice of a set of institutions—imagining as we do so that we will then become part of the society we have endorsed, with an equal chance of having any of the positions occupied by individuals in that society.



The veil of ignorance invites you, in making a judgement about fairness, to put yourself in the shoes of others quite different from yourself. You would then, Rawls argued, be able to evaluate the constitutions, laws, inheritance practices, and other institutions of a society as an impartial outsider.


  Exercise 5.4 Splitting the profits in a partnership

  Suppose you and a partner are starting a business involving each of you selling a new app to the public. You are deciding how to divide the profits and are considering four alternatives. The profits could be split:

  
    	equally

    	in proportion to how many apps each of you sells

    	in inverse proportion to how much income each of you has from other sources (for example, if one of you has twice the income of the other, the profits could be split one-third to the former and two-thirds to the latter)

    	in proportion to how many hours each of you has spent selling.

  

  Order these alternatives according to your preference and give arguments based on the concepts of fairness introduced in this section. If the order depends on other facts about this joint project, say what other facts you would need. How (if at all) would your answer differ if you used Rawls’s veil of ignorance to order these alternatives?



Neither philosophy, nor economics, nor any other science, can eliminate disagreements about questions of value. But economics can clarify:


  	 How the dimensions of unfairness may be connected: For example, how the rules of the game that give special advantages to one or another group may affect the degree of inequality. 

  	The trade-offs between the dimensions of fairness: For example, do we have to compromise on the equality of income if we also want equality of opportunity?

  	How public policies can address concerns about unfairness, and potential policy trade-offs: For example, whether these policies compromise other objectives, such as efficiency.



Figure 5.2 summarizes the concepts developed in this unit, and in Unit 4, that we can use to judge the impact of an economic policy. Having gathered evidence to describe the resulting allocation, we ask: is it Pareto efficient, and fair? Is it better than the original allocation by these criteria?




                [image: The assessment of an allocation includes describing the facts - who does what and who gets what, and evaluating the values - Is the allocation efficient? In other words, could there be mutual gains from moving to some other allocation? And is the allocation fair? In other words, is there some allocation that would be fairer? Are the rules of the game that produced the allocation fair?]



Figure 5.2 
Efficiency and fairness.







  
    	
      Andrew Clark and Andrew Oswald. 2002. ‘A Simple Statistical Method for Measuring How Life Events Affect Happiness’. International Journal of Epidemiology 31 (6): pp. 1139–1144. ↩

    

  



	



    

        

    
    

	
Unit 5 The rules of the game: Who gets what and why

5.4 Setting up a model: Technology and preferences

We will now develop a model that allows us to study differing institutions and how they affect who does what, and who gets what, in an economic interaction. The key idea is that institutions (the rules of the game) affect the choices open to people (their feasible sets) and the power that members of some groups can exercise over others. As summarized in the title of this unit—The rules of the game: Who gets what and why—different rules of the game distribute income among members of society in different ways. The institutions affect the efficiency and fairness of the resulting allocations of the game.

We model an interaction between a farmer, Angela, who produces grain, and Bruno, who owns the land that Angela farms. The amount of grain produced depends on how many hours Angela works each day. We can think of the grain they each obtain as their income from the interaction; it is Angela’s only source of income, so if she receives too little grain, she will starve.

Depending on the rules of the game, and her alternative options, how much power Bruno has over Angela differs. His power ranges from being able to threaten her physically and coerce her to work long hours, while receiving little of the grain she produces, to collecting a payment from her for using his land when she has the power simply to say no and walk away. His power is diminished when the rules change and they can negotiate a mutually agreeable bargain.

The nature and extent of Bruno’s and Angela’s power determines how many hours Angela works and how the grain she produces is divided between the two. Different rules of the game result in different pay-offs for each player. This is another case where we use a two-person game to represent how entire groups of people interact in society—landowners and renters, for example.


	preferences
	A description of the relative values a person places on each possible outcome of a choice or decision they have to make.
	technology
	The description of a process that uses a set of materials and other inputs, including the work of people and machines, to produce an output.
	feasible set
	All of the combinations of goods or outcomes that a decision-maker could choose, given the economic, physical, or other constraints that they face. See also: feasible frontier.
	production function
	A production function is a graphical or mathematical description of the relationship between the quantities of the inputs to a production process and the amount of output produced.
	indifference curve
	A curve that joins together all the combinations of goods that provide a given level of utility to the individual.




​While the institutions differ, the preferences of Bruno and Angela, and the technology that Angela uses to produce grain, are the same in each case:


  	Angela wants: the best-for-her feasible combination of grain and free time, according to her preferences (and her resulting indifference curves).

  	Bruno wants: as much grain as possible (he is not doing any work).

  	The feasible set of hours of Angela’s work and the total amount of grain to be divided among the two, as given by the farming technology (the production function).



Angela’s and Bruno’s preferences

We assume that (unlike the experimental participants in Unit 4, and others) our two actors are entirely self-interested: their preferences concern only what they get for themselves.

Angela values both grain (her income, which she consumes) and free time. We can model her preferences in the same way as for Karim in Unit 3, by drawing indifference curves.

Each point in Figure 5.3a shows a combination of grain (measured in bushels) and free time, and the indifference curves join together combinations that she values equally. For example, Angela is indifferent between having 16 hours of free time and consuming 33 bushels of grain, and having only 10 hours of free time but consuming 56 bushels of grain: both of these combinations are on the indifference curve IC3. But if we move from any point on IC3 to another point above and to the right, she prefers that combination because it gives her more of both goods. Higher indifference curves, like IC4 and IC5, correspond to higher levels of utility.




                [image: In this diagram, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. There are five parallel, downward-sloping, convex indifference curves, labelled IC1, IC2, IC3, IC4 and IC5 from the lower-most to the upper-most. Utility increases further away from the origin.]



Figure 5.3a 
Angela’s indifference curves for free time and grain.







  Mathematically, the slope of the indifference curves is a negative number. But the MRS is a positive quantity representing the size of the trade-off. We often say ‘the MRS is equal to the slope’, when strictly speaking we mean the absolute value of the slope.




	marginal rate of substitution (MRS)
	The trade-off that a person is willing to make between two goods. At any point, the MRS is the absolute value of the slope of the indifference curve. See also: marginal rate of transformation.
	marginal utility
	The additional utility resulting from a one-unit increase in the amount of a good.



The slope of the indifference curve at any point corresponds to the marginal rate of substitution (MRS) between grain and free time. It represents the trade-off Angela is willing to make between the two goods. The steeper the indifference curve, the more she values free time relative to grain.

The more free time she has (further to the right), the flatter the curves are—as she values free time less. So she would be unwilling to give up much grain for an extra hour of free time. In other words, when she already has plenty of free time, its marginal utility—the additional utility she would get from an extra hour—is low compared with the marginal utility of grain. Her marginal utility from free time diminishes as the amount of free time increases.


  If the vertical distance between the curves seems to get wider as you move from left to right, this is an optical illusion. You may want to convince yourself by measuring it.



We make an assumption about Angela’s preferences: her indifference curves are vertical shifts of each other. This means, firstly, that the vertical distance between two curves is the same whatever her amount of free time. The arrows in Figure 5.3b show that the distance between IC3 and IC4 is the same whether she has 12 or 18 hours of free time.


  Preferences where the slope of all indifference curves is the same for a given horizontal axis value are called quasi-linear. The extension of this section shows you the mathematical form and properties of quasi-linear utility functions.



Secondly, for each level of free time, the slope is the same on every indifference curve. The tangents to the indifference curves where the amount of free time is 18 hours are all parallel to each other. In other words, Angela’s MRS depends on the amount of free time she has, but does not change if she receives more or less grain.




                [image: In this diagram, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. There are fivedownward-sloping, convex indifference curves that do not cross. Point Z lies on the second highest indifference curve at 12 hours of free time. The vertical distance between the second and third highest indifference curves at 12 hours of free time is 17 bushels, and it’s the same as the vertical distance between the same curves at 18 hours of free time.]



Figure 5.3b 
Angela’s MRS depends on her amount of free time but not on the amount of grain.






We adopt this assumption to simplify the analysis. In particular, it allows us to measure in bushels of grain how much Angela’s utility differs between one allocation and another. For example, we can say that she prefers point Z to point Y by the equivalent of 17 bushels of grain.

Figure 5.3c shows Bruno’s preferences using the same axes. How long Angela spends producing grain does not matter to him—he doesn’t care how much free time she has. He is interested only in the amount of grain that he, as the landowner, receives—the more the better. So his indifference curves are horizontal.




                [image: In this diagram, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. There are five parallel, horizontal lines. Utility increases further upwards from the horizontal axis.]



Figure 5.3c 
Bruno’s preferences for grain and Angela’s free time.






Angela’s technology


  We set aside until Unit 6 the important fact that the amount of work done depends not only on hours of work but also on how hard and carefully the person works.




  Building block

  For an introduction to production functions and the average product of labour, read Section 1.6.



The feasible combinations of grain, and free time for Angela, are determined by the farm’s technology for producing grain. Figure 5.4 shows the production function, which tells us how the amount of grain produced (the output) depends on how much work Angela does, (the input, measured in hours per day). It is similar to the grain production function in Section 1.6; the main difference is that in Section 1.6, the input is the total number of farmers working the land, whereas here it is the number of hours worked per day on one farm by a single farmer.


	average product
	The average product of an input is total output divided by the total amount of the input. For example, the average product of a worker (also known as labour productivity) is total output divided by the number of workers employed to produce it.
	feasible frontier
	The curve or line made of points that defines the maximum feasible quantity of one good for a given quantity of the other. See also: feasible set.



If Angela works for five hours a day, she produces 37 bushels of grain (point T in the figure). Her average product of labour is 37/5 = 7.4 bushels. The average product corresponds to the slope of the ray from the origin to point T. Her production function (again like the one in Section 1.6) has a concave shape: the average product of an hour’s work diminishes as the number of hours increases. As before, this happens because the amount of land available is fixed: working twice as many hours on the same amount of land would not double its output.




                [image: In this diagram, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). An upward-sloping, convex curve starts from the origin, passes through point T (5, 37), and is labelled production function.]
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      	64
    

  


    


Figure 5.4 
Angela’s production function.






Using the information in Figure 5.4, we can work out which combinations of grain production and free time for Angela are feasible. As in Unit 3, what we call free time is all of the time that is not spent working to produce grain—it includes time for eating, sleeping, and everything else that we don’t count as farm work, as well as her leisure time. We know, for example, that by working for five hours, Angela could produce 37 bushels of grain. So 19 hours of free time and 37 bushels of grain are feasible. In the table in Figure 5.5, we have worked out the amounts of free time corresponding to each quantity of grain produced. Then we have plotted each combination of grain and free time to obtain the feasible frontier.

The feasible frontier in Figure 5.5 is the mirror image of the production function in Figure 5.4, with free time instead of hours of work on the horizontal axis. It shows how much grain can be produced and consumed for each possible amount of free time.


  Like the MRS, the MRT is a positive number although the slope is negative. More accurately, the MRT equals the absolute value of the slope.




	marginal rate of transformation (MRT)
	The quantity of a good that must be sacrificed to acquire one additional unit of another good. At any point, it is the absolute value of the slope of the feasible frontier. See also: marginal rate of substitution.
	opportunity cost
	What you lose when you choose one action rather than the next best alternative. Example: ‘I decided to go on vacation rather than take a summer job. The job was boring and badly paid, so the opportunity cost of going on vacation was low.’



The slope of the feasible frontier is the marginal rate of transformation (MRT) of free time into grain. At each point on the frontier, it tells us the trade-off Angela faces: how much grain Angela would have to give up to get one more unit of free time. The table in Figure 5.5 shows that if Angela were to reduce her free time from 19 hours (at point T) to 18 hours, her production of grain would increase from 37 to 41 bushels. So the marginal rate of transformation at point T is four bushels per hour. Equivalently the opportunity cost of an hour of free time at point A is four bushels of grain.

Karim’s feasible frontier in Unit 3 is a straight line, so for him the MRT is the same at every point on the frontier. For Angela, the MRT changes: the more free time she takes, the greater is the MRT—when she already has a lot of free time the opportunity cost of taking another hour is higher: how much grain she has to give up.




                [image: In this diagram, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64), T (19, 37) and (24, 0) and is labelled feasible frontier.]
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Figure 5.5 
Angela’s feasible frontier.







  
    Question 5.1 Choose the correct answer(s)

    Read the following statements about Figure 5.3b and Figure 5.4 and choose the correct option(s).

    
      	Angela’s indifference curves are flatter when she has more free time because she has diminishing marginal utility of grain.

      	For a particular amount of free time, the slope of Angela’s indifference curves are the same.

      	We can derive Angela’s feasible frontier from her production function.

      	The slope of the feasible frontier is the MRS.

    

    
      	The indifference curves are flatter for combinations to the right, but the reason is diminishing marginal utility of free time, not of grain. When Angela has more free time, she values free time less relative to grain, compared to when she has very little free time.

      	Angela’s indifference curves have this particular property, so her MRS depends on her amount of free time but not on the amount of grain.

      	The production function shows how much grain Angela can produce for each hour she works. Since there are 24 hours in a day, we can use this information to derive the feasible frontier, which shows the possible combinations of leisure time and grain which are available to Angela.

      	The slope of the feasible frontier is the MRT. The MRS is the slope of Angela’s indifference curves.

    

  




  Extension 5.4 The properties of concave production functions and quasi-linear preferences

  
    We analyse the mathematical properties of Angela’s technology and preferences, using calculus. Before working through this extension you should read the introduction to production functions in Extension 2.4. You will also need to be familiar with the mathematical analysis of preferences in Extension 3.3 (essential) and the marginal rate of transformation in Extension 3.4.

  

  Angela’s technology and preferences have properties that can plausibly be assumed to hold in many economic models. Her production function has a concave shape, like the agricultural production function in Unit 1: it slopes upward, but gets gradually flatter as working hours increase. Her preferences, like those of Karim in Unit 3, are convex (as discussed in Extension 3.3): in other words, her indifference curves slope downward, getting gradually flatter as we move to the right. In addition, her preferences have a special property that is useful in some models: they are quasi-linear.

  In this extension, we describe these properties mathematically. First, it is helpful to clarify what we mean by ‘concave’ and ‘convex’.

  
    Concave and convex functions

    
	concave, concave function
	A function, \(f(x)\), is said to be concave if its second derivative is negative for all values of x.
	convex, convex function
	A function, \(f(x)\), is said to be convex if its second derivative is positive for all values of x.



    A function, \(f(x)\), is said to be concave if its second derivative is negative for all values of \(x\); that is, if \(f''(x)\leq0\). If \(f''(x)<0\) for all values of \(x\), the function is strictly concave.

    If a function is concave, its slope \(f'(x)\) decreases as \(x\) increases.

    Conversely, a function, \(f(x)\), is said to be convex if its second derivative is positive for all values of \(x\); that is, if \(f''(x)\geq0\). If \(f''(x)>0\) for all \(x\), it is strictly convex.

    If a function is convex, its slope \(f'(x)\) increases as \(x\) increases.

  

  Figure E5.1 compares the graphs of four possible functions, \(y=f(x)\). The top two are both increasing functions (their slopes are positive), as we would generally expect production functions to be. The left-hand one is concave—like all the examples of production functions we use in Units 1 to 5. Its slope decreases as \(x\) increases, so if we join any two points on the curve, the line lies below the curve. The right-hand one illustrates a convex production function: its slope increases with \(x\), so a line joining any two points on the curve lies above the curve.

  


                [image: There are 4 diagrams. In each diagram, the horizontal axis shows the variable x, and the vertical axis shows the variable f(x). Diagram 1 shows an increasing and concave curve. The first derivative of f(x) is positive and the second derivative is negative. Diagram 2 shows an increasing and convex curve. The first and second derivatives of f(x) are both positive. Diagram 3 shows a decreasing and concave curve. The first and second derivatives of f(x) and both negative. Diagram 4 shows a decreasing and convex curve. The first derivative of f(x) is negative and the second derivative is positive.]



Figure E5.1 
Concave and convex functions.






  The bottom two are both decreasing functions—we draw decreasing functions to represent indifference curves, for example. The left-hand one is concave: as \(x\) increases, its slope decreases, getting more negative. Be careful here; the curve gets steeper because the absolute value of the slope increases, but the slope itself is decreasing. Hence \(f''(x)<0\): it is concave. The bottom right shows a convex decreasing function; this is the shape we expect most indifference curves to have. The curve gets flatter (its slope gets less negative) as \(x\) increases, which corresponds to a positive second derivative.

  Joining two points on the curve with a straight line is a quick and easy way to distinguish between concave and convex functions. In Figure E5.1, the line lies below the curve for the two concave functions on the left, and above for the two convex functions on the right.

  Economic and mathematical properties of production functions

  Angela’s production function, shown in Figure 5.4, is similar to the grain production function in Section 1.6 and the olive oil production function in Extension 2.4. All of them show how the output of a product increases with the amount of labour used to produce it. If output rose in proportion to labour, the production function would be a straight line, with a constant slope. But in each of these examples, other inputs to production (land, or machinery) are fixed, so output rises less than proportionally to the labour input: the slope of the function gradually decreases as more labour is employed. In other words, these examples all have increasing and strictly concave production functions.

  Figure E5.2a shows another increasing and strictly concave function, which we will suppose is the production function, \(y=g(h)\), of a farmer like Angela, where \(h \ge 0\) is daily hours of work, \(y\) is the number of bushels of grain produced, and \(g(0)=0\).

  The function shown has a simple algebraic form that is often used in economic examples:

\[g(h)=ah^b \text{ where $a$ and $b$ are constants: } a>0, 0<b<1\]
  In the figure, \(a=10\) and \(b=0.4\).

  The figure shows that the function \(g(h)\) is increasing and strictly concave. We can verify this algebraically, using what we know about the constants, \(a\) and \(b\):

\[g'(h) = abh^{b-1}>0 \text{ and } g''(h)=ab(b-1)h^{b-2}<0  \text{ for all } h>0\]
  


                [image: In this diagram, the horizontal axis shows hours of work, denoted h, ranging from 0 to 24, and the vertical axis shows bushels of grain, denoted y, ranging from 0 to 40. Coordinates are (hours of work, bushels of grain). The production function is an upward-sloping concave curve with the equation y = 10 times h to the power of 0.4, which passes through the points (0, 0) and P (5, 19). The tangent line to point P shows the marginal product of labour, and the slope of the ray from (0, 0) to point P shows the average product of labour.]



Figure E5.2a 
A concave production function, \(y = 10h^{0.4}\).






  
	marginal product
	The marginal product of an input to production (for example, the marginal product of labour) is the additional amount of output produced in response to a 1-unit increase in the input.



  The slope (derivative) of the production function tells us the marginal product of labour: that is, how much additional output is produced as more labour is employed. In other words, it is the rate at which output rises with increases in labour:

\[\text{MPL} = g'(h)\]
  Here, we define the marginal product of labour as the rate of increase of output corresponding to a small (infinitesimal) increase in the input, although it is often interpreted as the rise in output when the labour input rises by one whole unit (one hour, or one worker, for example)—which is not quite the same.

  
    As explained in Extension 3.3, we use the calculus method to measure marginal changes in the mathematical extensions, while in the main sections, we usually measure them as the effect of an increase in one unit. In general, the rate of increase, \(g'(h)\), differs from the rise in output when \(h\) increases by one unit, which is \(g(h+1)-g(h)\)—unless \(h\) is measured in very small units.

  

  Figure E5.2a shows the tangent to the production function at point P where \(h=5\) and \(y=19.04\). The slope of the tangent is 1.52—that is, \(g'(5)=1.52\). We say that when \(h=5\) the marginal product of labour is 1.52 bushels of grain per hour. When the production function is concave, the marginal product of labour diminishes as the labour input rises.

  
	average product
	The average product of an input is total output divided by the total amount of the input. For example, the average product of a worker (also known as labour productivity) is total output divided by the number of workers employed to produce it.



  The marginal product is not the same as the average product. The average product of labour at \(h\) hours of work is the average amount produced over all the \(h\) hours of labour employed:

\[\text{APL} = \frac{g(h)}{h}\]
  In Figure E5.2a, the APL at point P corresponds to the slope of the ray from the origin to P, which is 19.04/5 = 3.8.

  We noted in the main part of this section that Angela’s APL diminishes with her hours of work. This property holds for any strictly concave production function. Intuitively, if an extra hour adds less to output than each of the hours previously worked (MPL is diminishing), then the average output over all hours worked must also go down (APL is diminishing).

  Furthermore, if we differentiate the average product with respect to \(h\) using the quotient rule, we get:

\[\frac{d \text{APL}}{dh} = \frac{d}{dh} \left( \frac{g(h)}{h} \right) = \left( \frac{hg'(h) - g(h)}{h^2} \right)\]
  So the property that the average product is diminishing is equivalent to the property that the marginal product is less than the average product:

\[\begin{align*}
\frac{d \text{APL}}{dh} < 0 & \Rightarrow hg'(h) - g(h) < 0 
\Rightarrow g'(h) < \frac{g(h)}{h}
\end{align*}\]
  Figure E5.2a shows this property: the slope of the tangent at P is less than the slope of the line between P and the origin. We can prove it directly for production functions of the form, \(g(h)=ah^b\), where \(a>0\) and \(0<b<1\):

\[g’(h)=abh^{b-1} < ah^{b-1}=\frac{g(h)}{h}\]
  The feasible frontier and the marginal rate of transformation

  If the technology is described by a production function, \(y=g(h)\), where \(y\) is output of grain, \(h\) is hours of work per day, and \(g\) is an increasing and strictly concave function, what can we say about the shape of the feasible frontier?

  
	goods
	Economists sometimes use this word in a very general way, to mean anything an individual cares about and would like to have more of. As well as goods that are sold in a market, it can include (for example) ‘free time’ or ‘clean air’.



  To find the equation of Angela’s feasible frontier we rewrite the technology in terms of the two things that are goods for her: output and hours of free time, \(t\). Since \(h=24-t\), the feasible frontier is:

\[y=g(24-t)\]
  Differentiating with respect to \(t\), using the composite function rule (sometimes called the chain rule):

\[\frac{dy}{dt}=g'(24-t)\frac{d}{dt}(24-t)=-g'(24-t)\]
  Since \(g\) is an increasing function \((g'>0)\), we can deduce that the slope of the feasible frontier is negative. Furthermore, by differentiating again we can deduce that it is strictly concave:

\[\frac{d^2y}{dt^2}=-g''(24-t)\frac{d}{dt}(24-t)=g''(24-t)<0\]
  As explained in Extension 3.4, the absolute value of the slope of the feasible frontier is the marginal rate of transformation—in this case, between free time and grain:

\[\text{MRT}=\left|\frac{dy}{dt}\right|=g'(24-t)\]
  The MRT is equal to the marginal product of labour. The MRT increases along the frontier, as \(t\) rises and \(y\) falls:

\[\frac{d\text{MRT}}{dt}=-g''(24-t)>0\]
  When the production function is \(g(h)=ah^b\), the equation of the feasible frontier is \(y=a(24-t)^b\). Differentiating (and remembering that \(a>0\) and \(0<b<1\)):

\[\begin{align*}
\frac{dy}{dt}&=-ab(24-t)^{b-1}<0;\ \frac{d^2y}{dt^2}=ab(b-1)(24-t)^{b-2} < 0
\end{align*}\]
  So the feasible frontier is decreasing and concave in \(t\), and the MRT is \(ab(24-t)^{b-1}\). Figure E5.2b shows the feasible frontier corresponding to the example in Figure E5.2a, where \(a=10\) and \(b=0.4\). The feasible frontier is the mirror image of the production function.

  


                [image: In this diagram, the horizontal axis shows hours of free time, denoted t, ranging from 0 to 24, and the vertical axis shows bushels of grain, denoted y, ranging from 0 to 40. Coordinates are (hours of free time, bushels of grain). The feasible frontier is a downward-sloping concave curve with the equation y = 10 times t to the power of 0.4, which passes through the points (0, 35.7), (19, 19), and (24, 0).]



Figure E5.2b 
A concave feasible frontier, \(y = 10(24 - h)^{0.4}\).






  Angela’s preferences: Quasi-linearity

  
	convex preferences
	A person whose indifference curves have a convex shape—they get flatter as you move along the curve to the right of the diagram—is said to have convex preferences. This typical shape arises because when someone has more of one good (relative to another) they are willing to give up more of it in exchange for a unit of the other good: their marginal rate of substitution falls along the curve.



  We have said that we generally expect indifference curves to be decreasing and convex. This is what we assume for Karim in Extension 3.3, and for Angela in the main part of this section. We say that Angela, like Karim, has convex preferences. The absolute value of the slope of the indifference curve—the marginal rate of substitution—falls as the amount of the good on the horizontal axis increases; in other words (as seems plausible) the more they have of that good, the more willing they are to trade it for the other. If we write the equation of the indifference curve so that the good on one axis is a function of the good on the other axis, it is a convex function.

  
	quasi-linear, quasi-linear function
	A utility function is said to be quasi-linear if it depends linearly on the amount of one good, and non-linearly on another. The marginal rate of substitution between the two goods then depends only on the non-linear variable.



  But Angela’s preferences for consumption and free time also have a special property: her indifference curves are vertical shifts of each other. This property is known as quasi-linearity. It implies, as explained in the main part of this section, that her MRS between grain and free time depends on the amount of free time she has, but does not change if she receives more or less grain. The assumption that preferences are quasi-linear is less plausible in general, but it is a useful simplification that is used in some models to help us focus on particular aspects of a problem.

  Let \(t\) be Angela’s daily hours of free time, and \(c\) the number of bushels of grain that she consumes per day. Quasi-linearity is illustrated in Figure 5.3b, reproduced below as Figure E5.3. Remember that the MRS at any point is the slope of the indifference curve. The figure shows that all the tangents at \(t=18\) are parallel to each other. So if Angela has 18 hours of free time, her MRS is the same however much grain she consumes.

  


                [image: In this diagram, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. There are five downward-sloping, convex indifference curves that do not cross. Point Z lies on the second highest indifference curve at 12 hours of free time. The vertical distance between the second and third highest indifference curves at 12 hours of free time is 17 bushels, and it’s the same as the vertical distance between the same curves at 18 hours of free time.]



Figure E5.3 
Angela’s MRS depends on her amount of free time but not on the amount of grain.






  Quasi-linear preferences can be represented by a utility function of the form:

\[u(t, c) = c + v(t)\]
  where \(v\) is an increasing function of \(t\): \(v'(t) \gt 0\) because Angela prefers more free time to less. A utility function like this is called quasi-linear because utility is linear in \(c\). We now show that this utility function has the required property.

  In Extension 3.3, we prove that for any utility function the MRS is the ratio of the marginal utilities:

\[\text{MRS} = \frac{\partial u}{\partial t} \left/ \frac{\partial u}{\partial c} \right.\]
  Applying this formula to the case of the quasi-linear utility function, \(\frac{\partial u}{\partial t}=v'(t)\) and \(\frac{\partial u}{\partial c}=1\), so:

\[\text{MRS} = v'(t)\]
  Hence Angela’s MRS between consumption and free time depends on how much free time, \(t\), she has, but not on her consumption, \(c\).

  The same result can be obtained directly, without using the general formula. The equation of an indifference curve is \(v(t) + c = u_0\) where \(u_0\) is a constant. Rearranging this equation, we can write \(c\) in terms of \(t\):

\[c=u_0-v(t)\]
  Hence the slope of an indifference curve is \(\frac{dc}{dt}=-v’(t)\), and the MRS is the absolute value of the slope, \(v'(t)\).

  Writing the indifference curves this way also demonstrates that they are vertical shifts of each other. The vertical distance between an indifference curve corresponding to utility level, \(u_0\), and another with higher utility, \(u_1\), is \((u_1-v(t))-(u_0-v(t))=u_1-u_0\), which doesn’t depend on \(t\).

  Convex quasi-linear preferences

  In Figure E5.3, the indifference curves are both quasi-linear, and convex—they have the usual property of diminishing MRS, flattening as you move to the right. Since the MRS is \(v'(t)\), it must be the case that \(v’(t)\) falls at \(t\) increases. In other words, quasi-linear preferences are also convex if:

\[v''(t) < 0\]
  Somewhat confusingly, this means that \(v(t)\) must be a concave function. As noted above, we can rearrange the indifference curves to write \(c\) as a function of \(t\): \(c=u_0-v(t)\). Then:

\[\frac{dc}{dt}=-v'(t) \text { and }\frac{d^2c}{dt^2}=- v''(t)\]
  Hence the indifference curves are convex if and only if \(v(t)\) is concave: \(v''(t) > 0\).

  Why do we use the assumption that preferences are quasi-linear?

  Using a quasi-linear utility function means that we are making a restrictive assumption about preferences, which would not be plausible in all economic models. But it has a very useful implication. Because utility is of the form \('c + \text{something}'\), it is measured in the same units as consumption. Angela values \(t\) hours of free time as much as \(v(t)\) bushels of grain.

  This is particularly useful for a model of a worker who values free time, and also all the goods she can buy with the income she earns. Imagine that, rather than simply consuming grain, Angela can sell grain on the market and purchase other food or clothes—or anything else—with the proceeds. Then everything other than free time can be valued in the same units: money income. If we model her preferences as quasi-linear, we can use money income to measure overall gains and loss of utility resulting from changes in consumption, free time, or both.

  Quasi-linearity: An example

  An example of a quasi-linear utility function is:

\[u(t,\ c) = c+ \beta t^\alpha\]
  where \(\beta\) and \(\alpha\) are positive constants and \(\alpha\lt1\). It has the general form, \(v(t) +c\), with \(v(t)= \beta t^\alpha\). To demonstrate that it is a quasi-linear utility function as described above, we must show that the function, \(v\), is increasing and concave in \(t\). This is easily done:

\[v'(t)= \alpha \beta t^{\alpha -1}\]
  which is positive because \(\beta\) and \(\alpha\) are positive, and

\[v''(t)= (\alpha -1)\alpha \beta t^{\alpha -2}\]
  which is negative because \(\beta > 0\) and \(0\lt\alpha < 1\).

  Alternatively, we can start with the equation of an indifference curve in the form \(c=u_0-\beta t^\alpha\), and differentiate to find \(\frac{dc}{dt}\) and \(\frac{d^2c}{dt^2}\).

  
    Exercise E5.1 Quasi-linear utility functions

    For each utility function, determine (by taking derivatives) whether it is quasi-linear, and calculate the MRS.

    
      	\(u(t,c) = c + bln(t)\) 

      	\(u(t, c) = c + \frac{1}{(1 + t)^{b}} \text{ for } b \gt 1\) 

      	\(u(t,c) = (ac^2 + (1-a)t^2)^{1/2}\) 

    

  

  Read more: Sections 14.1, 17.1, and 17.3 of Malcolm Pemberton and Nicholas Rau. Mathematics for Economists: An Introductory Textbook (4th ed., 2015 or 5th ed., 2023). Manchester: Manchester University Press.



	



    

        

    
    

	
Unit 5 The rules of the game: Who gets what and why

5.5 Institutions, and the case of the independent farmer

As a starting point—our baseline case—it is helpful to think about what Angela would choose to do if she owned the farm herself. How many hours would she work, and how much grain would she consume? Then we consider three different institutional settings in which Bruno owns the land. For each case, we identify the total amount of grain produced, hours worked by Angela, and how much grain Angela and Bruno each get. We will then explore how the outcomes differ depending on the rules of the game.


​Figure 5.6 summarizes how the rules of the game differ between the cases:


	property rights
	Legal protection of ownership, including the right to exclude others and to benefit from or sell the thing owned. Property rights may cover broadly-defined goods such as clean water, safety, or education, if these are protected by the legal system.




  	How Angela’s work hours are determined: by her, by Bruno, or by the two bargaining

  	Angela’s alternatives (her next best opportunity): attempted escape from Bruno’s coercion, taking a different job

  	The part played by the government: enforcing Bruno’s coercion over Angela, protecting her personal autonomy but enforcing Bruno’s property rights, facilitating bargaining between the two subject to approval by an elected state.








  
    	An independent farmer
Baseline case: Angela owns the land
  



  
    	Angela owns the land herself. The government protects her right to exclude others from the land (or its produce).
Angela decides: how many hours to work and how much grain to produce and consume.
  

  
    	A landowner and a farmer
Bruno owns the land and Angela farms it
What happens depends on the institutional setting
  

  
    	Case 1
Forced labour
    	Case 2
A take-it-or-leave it contract
    	Case 3
Bargaining in a democracy
  

  
    	The rules of the game
  

  
    	Bruno can force Angela to work for him producing grain which he owns.

Bruno decides: how many hours Angela must work, and how much grain she can consume.

Angela decides: Obey, or attempt escape or, with other farmers, revolt (in both latter cases risking death).
    	Bruno offers Angela a contract (either an employment contract, or a farm tenancy) which she can accept or reject. There is no scope to negotiate over the contract terms. Bruno cannot physically threaten Angela, and she can refuse the offer and seek work elsewhere. If necessary, the government will protect Bruno’s property rights and enforce a contract.

Bruno decides: what contract to offer Angela.

Angela decides: Accept or reject Bruno’s contract. Also, if she accepts a tenancy, how many hours to work.
    	Bruno offers Angela a contract. Angela can accept the contract, reject the contract, or negotiate for alternative contract terms. Angela and other farmers are able to vote, enabling them to elect a government that will pass legislation limiting the maximum number of hours worked and stipulating a minimum wage equal to what she would have earned in Case 2.

Bruno and Angela bargain: Angela, and others, vote in order to improve their options. Then she and Bruno negotiate a contract.
  







Figure 5.6 
The rules of the game in different institutional settings.






Baseline case: Private ownership by an independent producer

We begin with the case in which Angela owns the land that she farms. She chooses her own working hours, and consumes the grain she produces. There is no other character in this case—only Angela, so this is not a social interaction and the question of income distribution does not arise.

Land tenure institutions


​Ownership of land by individuals or households is a form of private property, meaning that the owner can exclude others from the use of the land or enjoyment of its products and is free to sell or give away the property. Private ownership is one of many land tenure institutions, that is, rules (written or informal) that govern who can use and buy or sell land and the conditions under which use, sale, and purchase can take place. Aside from private ownership, other forms of land tenure include communal tenure (for example, where members of a community may have the right to graze cattle on a common pasture); open access, where specific rights are not assigned to anyone and no-one can be excluded (such as oceans and some forests); and state ownership, where property rights are assigned to some authority in the public sector such as the national or state government.

Angela’s ownership of the land means that she can exclude others from using it or from receiving any of its produce. The government will enforce this right if necessary, penalizing anyone who attempts to violate it.

Angela’s decisions as an independent producer

When Angela can choose how to run the farm for herself, consuming all the grain she produces, she faces a constrained choice problem just like the one we analyse for Karim in Unit 3. She wants to find a point in the feasible set of combinations of free time and consumption that gives her the highest possible utility.

Like Karim, she will choose the point where the feasible frontier reaches the highest possible indifference curve. Work through Figure 5.7 to find how much grain she will produce, and how much free time she will take.


  


                [image: In this diagram, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64), A (16, 46) and (24, 0) and is labelled feasible frontier. There are four parallel, downward-sloping, convex curves, which are labelled, from the lowest to the highest one: IC3, IC-star, and IC5. IC3 intersects the feasible frontier in two points. IC-star is tangential to the feasible frontier at point A where MRS = MRT. IC5 lies above the feasible frontier at all points.]



Figure 5.7 
Independent farmer Angela’s choice between free time and grain.






  


                [image: The feasible frontier: In this diagram, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64), A (16, 46) and (24, 0) and is labelled feasible frontier.]



The feasible frontier



The diagram shows Angela’s feasible frontier, determined by her production function.






  


                [image: The best Angela can do: In this diagram, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64), A (16, 46) and (24, 0) and is labelled feasible frontier. There are four parallel, downward-sloping, convex curves, which are labelled, from the lowest to the highest one: IC3, IC-star, IC4 and IC5. IC3 intersects the feasible frontier in two points. IC-star is tangential to the feasible frontier at point A. IC4 and IC5 lie above the feasible frontier at all points.]



The best Angela can do



To find the combination she prefers, we add her indifference curves to the diagram. The highest indifference curve she can reach is IC*, at point A, where she would have 16 hours of free time, work for eight hours, and produce 46 bushels of grain.






  


                [image: MRS = MRT for maximum utility: In this diagram, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64), A (16, 46) and (24, 0) and is labelled feasible frontier. There are four parallel, downward-sloping, convex curves, which are labelled, from the lowest to the highest one: IC3, IC-star, and IC5. IC3 intersects the feasible frontier in two points. IC-star is tangential to the feasible frontier at point A where MRS = MRT. IC5 lies above the feasible frontier at all points.]



MRS = MRT for maximum utility



At point A, the indifference curve is tangent to the feasible frontier. So her two trade-offs balance out: her marginal rate of substitution (MRS) between grain and free time (the slope of the indifference curve) is equal to the MRT (the slope of the feasible frontier).








The diagram shows that Angela will choose point A, with 16 hours of free time and 46 bushels of grain, where her two trade-offs balance: the trade-off she is willing to make between grain and free time (her MRS) is equal the trade-off she is constrained to make by her technology (the MRT).

Thinking about the trade-offs gives you another way to understand why this is the best she can do. Suppose, for example, that she had chosen to have more than 16 hours of free time. Then her feasible frontier is steeper and her indifference curves are flatter than at A, so MRT > MRS. This means she could transform an hour of free time into more grain than the least amount she would be willing to accept for the loss of free time. So she can increase her utility by reducing her free time. Similarly, if she had chosen to have less free time, where MRT < MRS, she could increase her utility by taking more free time and having less grain.

We can think of the combination of free time and grain at point A as a measure of Angela’s standard of living. Figure 5.8 summarizes the outcome.




      
  
    
      	Angela’s hours of free time
      	16
    

    
      	Angela’s bushels of grain
      	46
    

    
      	Bruno’s bushels of grain
      	n/a (Bruno is not a character in this scenario)
    

  


    


Figure 5.8 
The outcome in the baseline case.






This is the best she can do as an independent farmer. In the following sections, we consider each of the three cases in which Bruno owns the land. As you might expect, Angela’s standard of living will be lower when she works for Bruno.


  
    Question 5.2 Choose the correct answer(s)

    The figure below shows Angela’s feasible frontier and some of her indifference curves. Based on this information, read the following statements and choose the correct option(s).

    


                [image: In this diagram, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64), A (16, 46) and (24, 0) and is labelled feasible frontier. There are four parallel, downward-sloping, convex curves, which are labelled, from the lowest to the highest one: IC3, IC-star, and IC5. IC3 intersects the feasible frontier in two points, one of which is point B which lies at a lower amount of hours of free time and a higher amount of bushels of grain than point A. IC-star is tangential to the feasible frontier at point A where MRS = MRT. IC5 lies above the feasible frontier at all points and passes through point C, which corresponds to 16 hours of free time and to more bushels of grain than point B.]






    
      	At point B, the amount of grain that Angela is willing to give up for an additional hour of free time is greater than at point A.

      	At point B, Angela could move to a higher indifference curve by increasing her chosen hours of free time.

      	At point B, the opportunity cost of grain production is lower than the amount of grain that Angela is willing to give up for an additional hour of free time.

      	Angela could choose point C instead of point A because the MRS is the same as at point A, but the utility level is higher.

    

    
      	At point B, the slope of Angela’s indifference curve (her MRS) is steeper than at point A, due to diminishing marginal utility (of free time).

      	If Angela moved to the right along the feasible frontier, away from point B, she would increase her utility until she reached point A. For example, at 12 hours of free time, the indifference curve that cuts the feasible frontier would be higher than the indifference curve passing through point B (this indifference curve is not shown in the diagram).

      	The opportunity cost of grain production is the MRT. The amount of grain that Angela is willing to give up for an additional hour of free time is given by the MRS. At point B, the feasible frontier is less steep than IC3, which indicates that MRT < MRS.

      	Angela would not choose point C because it is unattainable with the given technology.

    

  




  Extension 5.5 Angela’s choice of working hours

  
    Following on from Extension 5.4, we apply calculus methods for solving constrained choice problems to analyse Angela’s choice of working hours as an independent farmer with quasi-linear preferences. The methods were explained in Extension 3.5, which you may need to re-read before reading this extension. We consider both the general case, and a particular example.

  

  As an independent farmer, Angela divides her day between work and free time. Her work produces an amount of grain, \(y\), which she also consumes. Her daily hours of free time are denoted by \(t\) and the number of bushels of grain she consumes per day by \(c\).

  We explained in Extension 5.4 that:

  
    	She has convex and quasi-linear preferences, so her utility function can be written in the form:

  

\[u(t,\ c) = v(t) + c\]
  where the function \(v\) is increasing and concave, and her marginal rate of substitution (MRS) is \(v'(t)\).

  
    	Her feasible frontier for producing grain is:

  

\[y=g(24-t)\]
  where \(g(24-t)\) is her production function, which is also increasing and concave, and her marginal rate of transformation (MRT) is \(g'(24-t)\).

  And since she can consume all the grain she produces, \(c=y\). So her feasible frontier for consumption is \(y=g(24-t)\), again with \(\text {MRT}=g'(24-t)\).

  Like Karim in Section 3.5 and the student in Section 3.7, Angela faces a constrained choice problem.

  
    The independent farmer’s constrained choice problem

    Choose \(t\) and \(c\) to maximize \(u(t,\ c)\) subject to the constraint \(c=g(24-t)\).

  

  The problem can be solved by either of the two methods explained in Extension 3.5: that is, by applying the condition \(\text{MRT}=\text{MRS}\), or by using the constraint to substitute for \(c\) in the objective function \(u\), and differentiating. Either way, the first-order condition gives us the equation:

\[v'(t) = g'(24-t)\]
  The utility-maximizing choice of \(t\) must satisfy this equation. Once we know \(t\), we can find the corresponding value of \(c\) from the constraint:

\[c=g(24-t)\]
  An example

  Suppose that in Angela’s quasi-linear utility function \(u(t,\ c) = v(t) + c\), the function \(v(t)\) is given by:

\[v(t) = 4\sqrt{t}\]
  You can verify by differentiating that this function is increasing and concave, as required for convex quasi-linear preferences.

  Secondly, assume that Angela’s production function is \(y=2\sqrt{2h}\), where \(h\) is hours of work. Then the equation of her feasible frontier is:

\[c = 2\sqrt{2(24-t)}\]
  Again, you can verify, by differentiating, that the feasible frontier is downward-sloping and concave. The marginal rates of transformation and substitution are:

\[\text{MRT} = -g'(t) = \frac{2}{\sqrt{48 -2t}}\ \text{ , } \quad \text{MRS} = v'(t) = \frac{2}{\sqrt{t}}\]
  The first-order condition, \(\text{MRT} = \text{MRS}\), is: \(\frac{2}{\sqrt{48-2t}}=\frac{2}{\sqrt{t}}\), which we can solve to obtain \(t=16\); the corresponding value of \(c\) is \(c=2\sqrt{48-32}=8\).

  Figure E5.4 shows the solution for this example. Angela chooses to have 16 hours of free time and work for eight hours per day. She consumes eight bushels of grain.

  


                [image: In this diagram, the horizontal axis shows Angela’s hours of free time, denoted t, ranging from 0 to 24, and the vertical axis shows bushels of grain, denoted c, ranging from 0 to 20. Coordinates are (hours of free time, bushels of grain). Angela’s feasible frontier is a downward-sloping concave curve that connects the points (0, 13.86) and (24, 0) and has the equation c = 2 times the square root of 2 times 24 minus t. Angela’s highest possibility utility level is denoted by a downward-sloping convex curve that is tangent to the feasible frontier at the point (16, 8).]



Figure E5.4 
The solution of the constrained choice problem with utility \(u=4\sqrt{t}+c\) and feasible frontier \(c = 2\sqrt{2(24-t)}\).






  It is clear from the diagram that this is a maximum point, but you can work out the second-order condition to check this mathematically.

  More about the general case

  In the example above, there is a single solution to the first-order condition, and it is a maximum point. Will this always happen, whatever the functions \(v\) and \(g\)? We consider three questions:

  1. Might there be more than one solution?

  The first-order condition for the general case is:

\[v'(t) = g'(24-t)\]
  Since \(v(t)\) is concave, the left-hand side of the equation, \(v'(t)\), is a decreasing function of \(t\) (a downward-sloping line). And since \(g\) is concave, the right-hand side is an increasing function of \(t\) (it slopes upward). If the two lines cross, they can only cross once, and the crossing point gives us the solution. This tells us that if we can find a solution, it is the only one—it is unique.

  2. Can we be sure there is a solution to the first-order condition?

  It is possible that the functions \(g\) and \(v\) are such that two lines don’t cross for feasible values of \(t\)—that is, between \(t=0\) and \(t=24\). In that case, there is no feasible solution to the first-order condition, and Angela’s best option would either be \(t=0\) or \(t=24\), depending on which gives her higher utility (this is known as a ‘corner solution’).

  Although corner solutions may occur in mathematical problems, they are not usually very interesting economically. If we found that Angela, the independent farmer, chose not to work at all, or to work all the time, this would suggest that the functions we had chosen for \(v\) or \(g\) were not very plausible representations of her utility or technology.

  3. If there is a solution to the first-order condition, is it a maximum point?

  You can find the second-order condition most easily from the substitution method. The second derivative of the objective is:

\[\frac{d^2u}{dt^2}= g''(24-t)+v''(t)\]
  Since \(v\) and \(g\) are both concave functions, \(g''\) and \(v''\) are both negative, and this expression is negative for all values of \(t\). So a solution to the first-order condition must be a maximum.

  It is the concavity of \(v\) and \(g\) which enables us to answer ‘yes’ to both the first and third questions above. When we model economic problems mathematically, we often use general functions (rather than specific ones as in the example) and make assumptions about concavity and convexity to simplify the mathematics. But we should ensure that we can justify these assumptions by thinking about their economic interpretation.

  
    Exercise E5.2 Another example

    Suppose Angela’s friend is also a farmer with the production function \(c(t) = 100 \text{ ln } (25-t)\) and the utility function \(u(t,c)= c + 75 \text{ ln } (t)\), where \(t\) is hours of free time per day and \(c\) is bushels of grain.

    
      	Use both methods (substitution and MRS = MRT) to determine the amount of free time and bushels of grain that Angela’s friend would choose. (You should obtain the same answer in both cases.)

      	Sketch and label a diagram like Figure E5.3 to illustrate your answer to Question 1 (for \(t\) = 1,…,24).

    

  

  Read more: Sections 17.1 to 17.3 of Malcolm Pemberton and Nicholas Rau. Mathematics for Economists: An Introductory Textbook (4th ed., 2015 or 5th ed., 2023). Manchester: Manchester University Press.



	



    

        

    
    

	
Unit 5 The rules of the game: Who gets what and why

5.6 Case 1: Forced labour

Now imagine a very different situation. There is a second character, Bruno, who owns the land. He forces Angela to work on his land to produce grain, threatening her with physical harm if she does not comply with his orders. Angela’s only choice is whether to comply with Bruno’s orders or attempt to escape or revolt against his rule, in both cases risking death. The government will enforce not only Bruno’s property rights—his ownership of the land—but also his use of force to exploit Angela. Case 1 represents what is termed forced labour, which (unfortunately) has been common throughout human history and, though now almost universally condemned as immoral, is still practised.


​​​Forced labour includes the work done by enslaved people dating from 5,000 years ago in ancient Mesopotamia. It existed in the Greek and Roman empires, in China, among Native Americans and in Africa. An important example is the Atlantic slave trade, where it is estimated that at least 15 million people were taken from Africa to the Americas between the sixteenth and nineteenth centuries. As explained in Unit 2, the cotton and sugar these enslaved people produced in the Americas played an important role in the Industrial Revolution in Great Britain.


  For further information on the scale and scope of forced labour in different countries, visit the Walk Free website.




​​​The last country to make slavery illegal was Mauritania in 1981. But forced labour still occurs. In modern times, the work of people who have been recruited to work in another country is often effectively forced in cases (common among migrant workers in Saudi Arabia, the UAE, and other Middle Eastern countries) where the recruiter has taken possession of the worker’s passport, making escape impossible. Although far less common, removal of identity documents also occurs in various European countries including the UK, where other reported means of controlling workers so they cannot leave their situation of exploitation include threats of deportation, deception, and manipulation, and physically not allowing workers to leave their location of exploitation or the accommodation provided to them.


	reservation option
	When someone makes a choice amongst the available options in a particular transaction, the reservation option is their next best alternative option. Also known as: fallback option. See also: reservation price.




​Resistance by forced labourers is dangerous and not likely to be successful. But it occurs. Examples are slowdowns at work, theft from the person in power, escape, and even retaliation with physical violence against their oppressor. Especially where forced labour was legal (for example, in the Roman empire and the Thirteen Colonies which later became the United States), the associated dangers meant that resistance was likely to be worse than even very oppressive conditions at work. Nonetheless, slave revolts and escape did occur. For forced labourers, these are the only alternatives to complying with orders; they are the next best alternative, or reservation option.

Angela’s and Bruno’s actions and the outcomes under forced labour

To understand how the interaction between Bruno and Angela will work out when she can be forced to work, we start (in Figure 5.9) with their feasible frontier. Since technology is the same as in the baseline case and Bruno is not working, the feasible frontier is the same as in the baseline case. But Bruno decides how much work Angela will do; he owns the grain she produces, and decides how much of it to give her.


  


                [image: In this diagram, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64), A (16, 46) and (24, 0) and is labelled feasible frontier. Point D has coordinates (16, 15). The vertical distance between A and D is Bruno’s share of bushels of grain, the vertical distance between D and the horizontal axis is Angela’s share of bushels of grain. Point E has coordinates (13.5, 24). Point F has coordinates (13.5, 8). Point G has coordinates (16, 0). The horizontal distance between 0 and 16 hours of free time is Angela’s free time. The horizontal distance between 16 and 24 is Angela’s hours of work.]



Figure 5.9 
The combined feasible frontier.






  


                [image: The feasible frontier for production: In this diagram, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64) and (24, 0) and is labelled feasible frontier.]



The feasible frontier for production



The feasible frontier shows how much grain Angela can produce, depending on how much free time Bruno allows her. If she has 16 hours of free time, she works for eight hours, producing 46 bushels (point A). Bruno decides how it will be shared between them.






  


                [image: A feasible allocation: In this diagram, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64), A (16, 46) and (24, 0) and is labelled feasible frontier. Point D has coordinates (16, 15). The vertical distance between A and D is Bruno’s share of bushels of grain, the vertical distance between D and the horizontal axis is Angela’s share of bushels of grain. The horizontal distance between 0 and 16 hours of free time is Angela’s free time. The horizontal distance between 16 and 24 is Angela’s hours of work.]



A feasible allocation



Each point on or within the frontier represents an allocation. At allocation D, Angela has 16 hours of free time. Of the 46 bushels of grain she produces, Bruno keeps 31 bushels and gives 15 to her. Point A is also an allocation, in which he gives her all the grain.






  


                [image: Other allocations: In this diagram, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64), A (16, 46) and (24, 0) and is labelled feasible frontier. Point D has coordinates (16, 15). The vertical distance between A and D is Bruno’s share of bushels of grain, the vertical distance between D and the horizontal axis is Angela’s share of bushels of grain. Point E has coordinates (13.5, 24). Point F has coordinates (13.5, 8). The horizontal distance between 0 and 16 hours of free time is Angela’s free time. The horizontal distance between 16 and 24 is Angela’s hours of work.]



Other allocations



Point E shows an allocation in which Angela works more than at point D and gets more grain, and point F shows a case in which she works more and gets less grain.






  


                [image: Angela gets no grain—an impossible allocation: In this diagram, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64), A (16, 46) and (24, 0) and is labelled feasible frontier. Point D has coordinates (16, 15). The vertical distance between A and D is Bruno’s share of bushels of grain, the vertical distance between D and the horizontal axis is Angela’s share of bushels of grain. Point E has coordinates (13.5, 24). Point F has coordinates (13.5, 8). Point G has coordinates (16, 0). The horizontal distance between 0 and 16 hours of free time is Angela’s free time. The horizontal distance between 16 and 24 is Angela’s hours of work.]



Angela gets no grain—an impossible allocation



An allocation at point G—where Angela works eight hours, but Bruno consumes all the grain and Angela consumes nothing—would not be possible, as Angela would starve.








Each point on or within the feasible frontier represents an allocation: it indicates how much grain and free time Angela gets, and how much grain Bruno gets. But this includes allocations like G, where Angela works but receives no grain. Would Angela choose to do what she is told in these circumstances?


	reservation indifference curve
	A curve that indicates combinations of goods that are as highly valued as one’s reservation option.




​We can identify combinations of Angela’s work hours and grain consumption that are no better for her than her next best alternative, or reservation option—the ones that yield the level of utility she would expect to get from disobeying Bruno. These ‘equally bad as the next best alternative’ combinations are the points on her reservation indifference curve. This is shown as IC1 in Figure 5.10. Each point on IC1 gives Angela the level of utility below which she would no longer do what Bruno wants.

Bruno knows that Angela could choose to disobey and face the risk of harmful consequences, and that she needs a certain amount of food to survive. To prevent her from dying of starvation or overwork (and therefore no longer being available for him to exploit), and deter her from resisting or revolting, he needs to ensure that she receives at least her reservation level of utility.

This means that Bruno can choose any point in the lens-shaped area between the feasible frontier—what can be produced for different hours worked—and Angela’s reservation indifference curve. The allocations in this region are Bruno’s feasible set.

What demands will Bruno make on Angela: how much work will she be ordered to do, and how much grain will she receive? He wants as much grain as possible for himself. Work through Figure 5.10 to find the allocation he will choose.


  


                [image: There are two diagrams. In Diagram 1, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64), A (16, 46) and (24, 0) and is labelled feasible frontier. A downward-sloping, convex curve intersects the feasible frontier in two points, passes through point D (16, 15), and is labelled IC1. The vertical distance between the IC1 and the feasible frontier is Bruno’s share of bushels of grain. The vertical distance between the horizontal axis and the IC1 is Angela’s share of bushels of grain. In Diagram 2, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows Bruno’s bushels of grain, and ranges between 0 and 40. Coordinates are (hours, bushels). A hump-shaped curve peaks starts at (7, 0), peaks at (16, 31), and terminates at (24, 0).]



Figure 5.10 
Forced labour: the maximum feasible transfer from Angela to Bruno.






  


                [image: Bruno’s feasible set: In this diagram, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64) and (24, 0) and is labelled feasible frontier. A downward-sloping, convex curve intersects the feasible frontier in two points and is labelled IC1. The area between the feasible frontier and the IC1 is the feasible set.]



Bruno’s feasible set



Allocations above the feasible frontier aren’t feasible, given the production technology. Angela would not comply with allocations below her reservation indifference curve. Bruno can choose any allocation in the region between the feasible frontier and IC1.






  


                [image: How the grain is shared: There are two diagrams. In Diagram 1, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64) and (24, 0) and is labelled feasible frontier. A downward-sloping, convex curve intersects the feasible frontier in two points and is labelled IC1. The vertical distance between the IC1 and the feasible frontier is Bruno’s share of bushels of grain. The vertical distance between the horizontal axis and the IC1 is Angela’s share of bushels of grain. In Diagram 2, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows Bruno’s bushels of grain, and ranges between 0 and 40. Coordinates are (hours, bushels). A hump-shaped curve peaks starts at (7, 0), peaks at (16, 31) and terminates at (24, 0).]



How the grain is shared



However many hours he makes Angela work, Bruno gets as much as possible of the grain produced if he chooses the allocation on IC1, giving Angela only just enough grain for her reservation utility. The arrows in the upper panel indicate how much grain each person will get. The lower panel shows how Bruno’s share varies with Angela’s free time.






  


                [image: Bruno could give Angela 12 hours of free time and 28 bushels of grain: There are two diagrams. In Diagram 1, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64), H (12, 54) and (24, 0) and is labelled feasible frontier. A downward-sloping, convex curve intersects the feasible frontier in two points, passes through point J (12, 28), and is labelled IC1. The vertical distance between the IC1 and the feasible frontier is Bruno’s share of bushels of grain. The vertical distance between the horizontal axis and the IC1 is Angela’s share of bushels of grain. In Diagram 2, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows Bruno’s bushels of grain, and ranges between 0 and 40. Coordinates are (hours, bushels). A hump-shaped curve peaks starts at (7, 0), passes through point (12, 28), peaks at (16, 31) and terminates at (24, 0).]



Bruno could give Angela 12 hours of free time and 28 bushels of grain



If Bruno makes Angela work 12 hours, she will produce 54 bushels of grain (point H). He can take 26 bushels (allocation J). But the lower panel shows that he could do better by increasing her free time. The slope of the feasible frontier—MRT at H—is less than the slope of IC1—MRS at J.






  


                [image: Bruno could give Angela 20 hours of free time and seven bushels of grain: There are two diagrams. In Diagram 1, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64), K (20, 33) and (24, 0) and is labelled feasible frontier. A downward-sloping, convex curve intersects the feasible frontier in two points, passes through point L (20, 7), and is labelled IC1. The vertical distance between the IC1 and the feasible frontier is Bruno’s share of bushels of grain. The vertical distance between the horizontal axis and the IC1 is Angela’s share of bushels of grain. In Diagram 2, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows Bruno’s bushels of grain, and ranges between 0 and 40. Coordinates are (hours, bushels). A hump-shaped curve peaks starts at (7, 0), peaks at (16, 31), passes through point (20, 26) and terminates at (24, 0).]



Bruno could give Angela 20 hours of free time and seven bushels of grain



If Angela works for four hours, she produces 33 bushels of grain and Bruno can take 26 bushels (allocation L). But the lower panel shows that he could do better by reducing her free time. The MRT at K is higher than the MRS at L.






  


                [image: Bruno wants to maximize his own amount of grain: There are two diagrams. In Diagram 1, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64), A (16, 46) and (24, 0) and is labelled feasible frontier. A downward-sloping, convex curve intersects the feasible frontier in two points, passes through point D (16, 15), and is labelled IC1. The vertical distance between the IC1 and the feasible frontier is Bruno’s share of bushels of grain. The vertical distance between the horizontal axis and the IC1 is Angela’s share of bushels of grain. In Diagram 2, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows Bruno’s bushels of grain, and ranges between 0 and 40. Coordinates are (hours, bushels). A hump-shaped curve peaks starts at (7, 0), peaks at (16, 31), and terminates at (24, 0).]



Bruno wants to maximize his own amount of grain



Bruno will get the most grain at allocation D, where he commands Angela to work eight hours, producing 46 bushels of grain (point A). At 16 hours of free time, MRS = MRT. Bruno would keep 31 bushels of grain, and give Angela the remaining 15 bushels.








Even though Bruno can force Angela to work, and owns the grain she produces, there are limits on what he can force her to do. He would like Angela to work 24 hours a day and give him all the grain produced, but he has to give her just enough utility that she will not risk trying to escape.


  
  ​Although this decision seems incredibly calculating, it is not dissimilar from an institution the Spanish colonizers implemented in Latin America. The encomienda entrusted an indigenous community and their land to an encomendero (a Spanish colonist) who then was able to extract any additional harvest above the subsistence level, so that they would just barely survive.



He chooses an allocation on Angela’s reservation indifference curve, at an amount of free time (16 hours) where the slope is equal to the slope of the feasible frontier:

\[\text{MRT of free time into grain output} = \text{MRS of grain consumption for free time}\]
Just as in the previous section, thinking about the MRS and MRT can help us to understand his choice.

To the left of 16 hours of free time (where Angela works more), the slope of Angela’s indifference curves is steeper than the slope of the feasible frontier, that is, MRS > MRT. Wherever MRS > MRT, Bruno could benefit from giving Angela a bit more free time: her output of grain would fall, but the grain she would require to be no worse off (that is, to remain on IC1) would fall by even more. So Bruno would get more for himself.

To the right of 16 hours of free time (where Angela works less than eight hours), the reverse is true. The feasible frontier is steeper, and the indifference curves are flatter. Since MRS < MRT, Bruno can benefit from giving Angela less free time. The extra grain she would produce is more than the additional grain she would require to remain on IC1.

Economic rent and Pareto efficiency


  Building block

  For an introduction to economic rent, read Section 2.2.




	economic rent
	Economic rent is the difference between the net benefit (monetary or otherwise) that an individual receives from a chosen action, and the net benefit from the next best alternative (or reservation option). See also: reservation option.




​Economic rent is the benefit someone gets compared to their next best alternative. In this interaction between Angela and Bruno, Angela receives no rent: the outcome is on her reservation indifference curve. For Bruno, who does not work, grain is the only thing that he cares about. And his next best alternative is to receive nothing—which occurs if Angela escapes or refuses to obey him. So Bruno receives economic rent if he receives any grain at all. At allocation D, he receives an economic rent of 31 bushels of grain.


	Pareto efficient, Pareto efficiency
	An allocation is Pareto efficient if there is no feasible alternative allocation in which at least one person would be better off, and nobody worse off.



The allocation in Case 1 is very unfair—Angela does all the work and Bruno gets most of the grain. But nevertheless it is Pareto efficient. To understand why, consider what would happen if the outcome were changed from allocation D. If it changed to a point below IC1, Angela’s utility would be even lower and Bruno would get nothing. Both would be worse off. If Angela worked the same hours but received more grain, Bruno would be worse off. And if Angela’s hours were different, we can infer from Figure 5.10 that the maximum amount of grain Bruno could take would be lower. So allocation D must be Pareto efficient, because any change would make at least one of them worse off.

Figure 5.11 summarizes the outcome of Case 1.




      
  
    
      	Angela’s hours of free time
      	16
      	 
    

    
      	Angela’s bushels of grain
      	15
      	 
    

    
      	Bruno’s bushels of grain
      	31
      	 
    

    
      	Angela’s economic rent (bushels)
      	0
      	She gets the same level of utility as in her best alternative option (disobeying)
    

    
      	Bruno’s economic rent (bushels)
      	31
      	His best alternative is 0 (if Angela disobeys)
    

  


    


Figure 5.11 
The outcome of Case 1.







  
    Question 5.3 Choose the correct answer(s)

    Based on Figure 5.10, and the description of Case 1 in this section, read the following statements and choose the correct option(s).

    
      	At 16 hours of work, the slope of the feasible frontier is the same as the slope of IC1.

      	Bruno could choose the point where Angela has 16 hours of free time and give her 10 bushels of grain. The only reason he does not do this is because he is altruistic and cares about Angela’s wellbeing.

      	The MRT at point A is equal to the MRS at point D. This implies that the allocation is fair, from both a substantive and procedural standpoint.

      	At point D, Bruno would allocate more grain to Angela than at point L, but Bruno would still be better off choosing point D than point L.

    

    
      	This equality occurs at 16 hours of free time. If Angela works for 16 hours, she has eight hours of free time. At eight hours of free time, the indifference curve is steeper than the feasible frontier.

      	We know that Bruno is entirely self-interested. Bruno would not choose this allocation because it does not lie within his feasible set. Points below and to the left of IC1 are not feasible because Angela would either be unable to survive, or would try to revolt or escape.

      	The equality of the MRS and the MRT implies that the allocation is Pareto efficient. It does not indicate anything about fairness.

      	This statement is true because the amount of grain that Angela would produce increases by more than the additional grain she would require.

    

  




  How economists learn from facts The long shadow of forced labour

  
  ​​​​​​​Between 1573 and 1812, the Spanish colonizers utilized a system of forced labour, called the mita, to exploit the mines in Peru and Bolivia. The mita had been used in the Andean region since pre-colonial times by Inca rulers for the construction of public works, such as roads and temples. The colonial mita required indigenous communities to send one in seven of their adult male population to work in the Potosí silver and Huancavelica mercury mines. Many who were forced to work in the mines died due to the harsh labour and weather conditions. The mita ended over two centuries ago, but like the slave trade in Africa and forced labour by enslaved people in the US and elsewhere, its effects are still felt.

  
  ​Economist Melissa Dell was curious about how the institutions of the past still affect our lives and she studied the mita as an example. But how could she really isolate the effects of the mita from other possible causes of the poverty now experienced by indigenous peoples in Bolivia and Peru?

  She decided to compare the over 200 communities where people were subject to the mita, and nearby similar places where the mita did not apply. In her paper ‘The Persistent Effects of Peru’s Mining Mita’, she demonstrated that where the mita was imposed, consumption now is lower compared to neighbouring communities, children are shorter due to malnutrition, and people are less integrated into the modern market economy.

  
    We used this technique (in Unit 1) to illustrate the importance of institutions when we compared the economic development of West Germany (with a capitalist economy) and culturally very similar East Germany (with a centrally planned economy).

  

  In order to examine the impact of the mita system, Melissa Dell exploited what in econometrics is called a discontinuity. This technique can be used where there is something that we can measure that divides the population of interest into a treatment group and a control group.

  For example, we might be interested in the effect of a merit-based scholarship on a person’s future earnings. But students who receive a merit-based scholarship would be likely to become high wage earners even without the scholarship. So comparing them to those who did not get the scholarship will not isolate the effect of the scholarship itself (as opposed to their higher ability).

  If students take an exam that is scored out of 1,000, and students who score 900 or above qualify for the scholarship, we could study the effect of the scholarship by comparing students who scored just above or just below 900. A student who scored 902 would receive the scholarship. A student who scored 898 would not receive it. But students who score 898 and 902 have demonstrated basically the same level of ability. Cases like this where people just on either side of the cut-off are very similar to each other, but those on one side receive the treatment while those on the other side do not, make it possible to identify the causal impact of the treatment. The ones who barely scored high enough to receive the scholarship are the treatment group; those just missed it are the control. The cut-off score (900) is the discontinuity.

  In the mita case, the boundary between the communities affected and those not subject to the forced labour is the discontinuity. As indicated on the map, the boundary divided the indigenous population into two groups—people living in communities inside the boundary had to work in the mines: they are the treatment group. Those outside were exempt: they are the control group. Importantly, Dell focused only on the areas marked by ‘study boundary’ in red on the map, where elevation above sea level, ethnic distribution, and other variables were the same on either side of the boundary. By comparing the current-day outcomes of villages just inside and just outside the boundary, she was able to identify the causal impact of the historical institution on current-day outcomes.

  


                [image: This map shows the regions of Bolivia and Peru where the mita system was enforced or not.]



Figure 5.12 
Boundaries of the mining mita (treatment group).






  She discovered that villages inside the boundary, which were forced to participate in the mita system, have worse outcomes today—more than 200 years later—along a variety of dimensions. She estimates that the long-run effects of the mita system lower household consumption by around 25%, increase stunting in children by around 6 percentage points, and make it more likely for current-day residents to be subsistence farmers rather than participating in agricultural markets.

  
  ​​She also uncovered the mechanisms through which these effects have operated. In particular, she documents how haciendas—rural estates with an attached labour force—developed primarily outside the mita catchment (because the Spanish colonial policy restricted the formation of haciendas in mita districts to minimize the competition for scarce indigenous labour). Over time, the owners of the large rural estates outside mita districts lobbied successfully for the building of roads, which connect farmers to agricultural markets—a difference that persists today.




  Exercise 5.5 Persistent effects of the mita system

  Read Section 4 of Melissa Dell’s paper, which focuses on the explanations for persistent effects of the mita system. (This section contains technical details of the data used and statistical methods, which are not required to complete this exercise.) For each of these explanations, summarize why it contributed to persistent differences between communities affected by the mita system and communities that did not:

  
    	land tenure and labour systems

    	public goods provision

    	labour force participation.

  



	



    

        

    
    

	
Unit 5 The rules of the game: Who gets what and why

5.7 Case 2: A take-it-or-leave-it contract

Consider a different situation for Angela and Bruno. As in Case 1, Bruno owns the land that Angela works on to produce grain. But in Case 2, the government—through laws administered by courts and enforced by police—protects Angela from being forced to work, as well as Bruno’s property rights as a landowner. Furthermore, the legal system will enforce contracts between Bruno and Angela. Angela’s rights improve her alternative options: she has greater structural power in her relationship with Bruno.

We will consider two kinds of contracts that Bruno could offer to Angela: an employment contract, and a tenancy contract. In both cases, it is a take-it-or-leave-it offer: Angela can accept or reject it. She has the right to say no, and Bruno would be punished by the government if he used violence, or threats of violence, to make Angela accept his offer. Their situation is similar to the self-interested players in the ultimatum game, with Bruno as the Proposer and Angela as the Responder.

Contracts and related institutions

Contracts are written or spoken agreements that are intended to be enforced by law. For a contract to be valid, both parties have to agree voluntarily, and both are required to provide something. For example, if a homeowner makes a contract with a painter, the painter will be required to paint the home, and the homeowner will be required to pay the agreed fee in a reasonable time period (as specified in the contract).

Contracts play a central role in the economy. One of the key factors in explaining historical differences in economic growth between countries is the variation in the ability of their institutions to secure property rights and enforce contracts at a low cost. Effective contract enforcement requires a well-functioning judiciary (that is, a system of courts) that resolves cases in a reasonable time and is predictable and accessible to the public.


  Units 6 and 9 discuss employment contracts, and contracts between lenders and borrowers, in more detail. They examine the important cases where contracts are incomplete: that is, the contract does not cover everything that matters to the parties involved: for example, how hard the employee works, or the risks taken by the borrower with the funds they have borrowed. Here we simplify by assuming that Angela cannot vary how hard she works in an hour.




​An employment contract

In an employment contract, Bruno can specify Angela’s hours of work, and the wage (in bushels of grain) that she will be paid. This is a take-it-or-leave-it offer, so she does not have the option to ask for different terms of employment. If she rejects, she would leave Bruno’s land and find other work. Her reservation option is the utility she would receive in this alternative. Angela’s reservation option in Case 2 is much better than in Case 1: her utility from finding work elsewhere is higher than the utility she could expect if she attempted to revolt or escape.

Figure 5.13 shows Angela’s reservation indifference curve in Case 2. It is IC2, above IC1, which represents her alternative as a forced labourer.

The decisions Bruno has to make are similar to those in Case 1: how many hours Angela should work, and how much grain she should receive (as a wage, this time). The difference is that her alternative option is better. Unless he offers a contract that gives Angela at least as much utility as that indicated by IC2, she will say no.


  


                [image: There are 2 diagrams. In Diagram 1, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64), A (16, 46) and (24, 0) and is labelled feasible frontier. A downward-sloping, convex curve intersects the feasible frontier in two points and is labelled IC1. Another downward-sloping, convex curve intersects the feasible frontier in two points, lies above the reservation indifference curve at all points, passes through point L (16, 23) and is labelled IC2. At A and L, the slope of the feasible frontier and IC2 respectively is the same. In Diagram 2, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 40. A hump-shaped curve peaks starts at (8, 0), peaks at (16, 22) and terminates at (23.5, 0). This is Bruno’s share when force is allowed and alternative option is escape or revolt.  A second hump-shaped curve above the first one starts at (7, 0), peaks at (16, 31), and termainates at (24, 0). This is Bruno’s share when force is not allowed and alternative option is different employment.]



Figure 5.13 
Bruno’s employment contract offer.






  


                [image: Angela’s reservation indifference curves: There are 2 diagrams. In Diagram 1, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64) and (24, 0) and is labelled feasible frontier. A downward-sloping, convex curve intersects the feasible frontier in two points and is labelled IC1. Another downward-sloping, convex curve intersects the feasible frontier in two points, lies above the reservation indifference curve at all points and is labelled IC2. The area between IC2 and the feasible frontier is the feasible set. In Diagram 2, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 40. A hump-shaped curve peaks starts at (8, 0), peaks at (16, 22) and terminates at (23.5, 0). This is Bruno’s share when force is allowed and alternative option is escape or revolt.  A second hump-shaped curve above the first one starts at (7, 0), peaks at (16, 31), and termainates at (24, 0). This is Bruno’s share when force is not allowed and alternative option is different employment.]



Angela’s reservation indifference curves



The feasible frontier is the same as in Case 1, but Angela’s reservation indifference curve is higher: it is IC2 rather than IC1. Bruno’s feasible set of allocations is smaller.






  


                [image: How Bruno chooses the wage: There are 2 diagrams. In Diagram 1, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64) and (24, 0) and is labelled feasible frontier. A downward-sloping, convex curve intersects the feasible frontier in two points and is labelled IC1. Another downward-sloping, convex curve intersects the feasible frontier in two points, lies above the reservation indifference curve at all points and is labelled IC2. At 12 hours of free time, Angela produces 54 bushels of grain and keeps 36 of these. The vertical distance between the feasible frontier and IC2 is Bruno’s profit. The vertical distance between the horizontal axis and IC2 is Angela’s wage. In Diagram 2, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 40. A hump-shaped curve peaks starts at (8, 0), peaks at (16, 22) and terminates at (23.5, 0). This is Bruno’s share when force is allowed and alternative option is escape or revolt.  A second hump-shaped curve above the first one starts at (7, 0), peaks at (16, 31), and termainates at (24, 0). This is Bruno’s share when force is not allowed and alternative option is different employment.]



How Bruno chooses the wage



Suppose that Bruno asks Angela to work for 12 hours, to produce 54 bushels of grain. To maximize his own amount of grain, he will choose the wage that gives her reservation utility. He will pay her 36 bushels, and make a profit of 18 bushels.






  


                [image: Bruno will choose an allocation on IC2: There are 2 diagrams. In Diagram 1, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64) and (24, 0) and is labelled feasible frontier. A downward-sloping, convex curve intersects the feasible frontier in two points and is labelled IC1. Another downward-sloping, convex curve intersects the feasible frontier in two points, lies above the reservation indifference curve at all points and is labelled IC2. In Diagram 2, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 40. A hump-shaped curve peaks starts at (8, 0), peaks at (16, 22) and terminates at (23.5, 0). This is Bruno’s share when force is allowed and alternative option is escape or revolt.  A second hump-shaped curve above the first one starts at (7, 0), peaks at (16, 31), and termainates at (24, 0). This is Bruno’s share when force is not allowed and alternative option is different employment.]



Bruno will choose an allocation on IC2



Whatever the level of working hours, Bruno will choose the wage so that he gets the whole amount of grain between IC2 and the feasible frontier.






  


                [image: Bruno does best where MRS = MRT: There are 2 diagrams. In Diagram 1, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64), A (16, 46) and (24, 0) and is labelled feasible frontier. A downward-sloping, convex curve intersects the feasible frontier in two points and is labelled IC1. Another downward-sloping, convex curve intersects the feasible frontier in two points, lies above the reservation indifference curve at all points, passes through point L (16, 23) and is labelled IC2. At A and L, the slope of the feasible frontier and IC2 respectively is the same. In Diagram 2, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 40. A hump-shaped curve peaks starts at (8, 0), peaks at (16, 22) and terminates at (23.5, 0). This is Bruno’s share when force is allowed and alternative option is escape or revolt.  A second hump-shaped curve above the first one starts at (7, 0), peaks at (16, 31), and termainates at (24, 0). This is Bruno’s share when force is not allowed and alternative option is different employment.]



Bruno does best where MRS = MRT



Just as before (in Case 1), Bruno gets the most grain where the slope of Angela’s reservation indifference curve (her MRS) is the same as the slope of the feasible frontier. He offers a contract specifying eight hours of work, and a wage of 23 bushels.








Again, Bruno will choose an allocation on Angela’s reservation indifference curve in which Angela’s MRS on her reservation is equal to the MRT for grain production. He offers a contract that pays 23 bushels for eight hours of work. She produces 46 bushels of grain, so Bruno also gets 23 bushels—less than in Case 1, because Angela’s alternative option is better.

Bruno’s choice of hours is the same in Case 1 and Case 2, and the same as Angela’s choice as an independent farmer. This happens because, in our model, Angela’s MRS at a given level of hours is the same on every indifference curve. It would not happen if she had different preferences. But it always happens that—whether Angela or Bruno chooses the hours—they do best at a point where MRS = MRT.

The joint surplus


	gains from trade, gains from exchange
	The benefits that each party gains from a transaction compared to how they would have fared without the transaction.
	joint surplus
	The sum of the economic rents of all involved in an economic interaction.




​​People engage voluntarily in economic interactions when there are potential benefits for both parties, compared with their reservation options: in other words, economic rents or gains from exchange. There are rents available from an interaction between Angela and Bruno: his reservation option is zero bushels of grain, and the amount of grain she can produce by farming his land is greater than the amount that would give her reservation utility. The total amount of rent available in Figure 5.13 is the vertical distance between the feasible frontier and Angela’s reservation indifference curve. This additional grain is the potential joint surplus from the interaction.

When he offers Angela an employment contract, Bruno sets her working hours so that MRS = MRT. This is where the joint surplus (the vertical distance) is maximized: it is 23 bushels.

By setting the wage, he chooses how the joint surplus of 23 bushels will be shared between himself and Angela: that is, how much rent each will get. For example, he could choose to share it equally, taking 11.5 bushels for himself, and giving her a wage of 34.5 bushels (23 for her reservation utility, plus a rent of 11.5).


  Since Angela’s rent is zero, you may wonder whether she would actually be willing to participate after all. But we know she would participate if she got very slightly more. Rather than repeatedly saying, ‘Angela’s wage is 23 bushels of grain plus a little bit more,’ we assume that she is willing to participate if she gets her reservation utility. This is a common assumption in economic models.



But Bruno is self-interested and wants to maximize his own economic rent. And he can make a take-it-or-leave-it offer—so he has all of the bargaining power. He sets the wage as low as possible, at allocation L, where Angela gets only her reservation utility. Her rent is zero, and he gets the whole of the joint surplus: a rent for himself of 23 bushels.

A tenancy contract

What happens if, rather than employing her, Bruno offers Angela a tenancy: he specifies the rent that she must pay him to use the land, and leaves it to her to decide how to use it?

In this situation, it appears that Bruno has less power over Angela. The contract does not allow him to determine how much she works. But he can still make a take-it-or-leave-it offer, and as before he will do best if he can ensure that Angela gets no more than her reservation utility.

We know from Figure 5.13 that, of all the allocations on the reservation indifference curve, Bruno gets the most grain when Angela works for eight hours. So he would like the allocation to be point L where—under an employment contract—he could receive 23 bushels of grain.

Perhaps surprisingly, he can achieve exactly the same outcome with a tenancy contract, by setting the rent payment for the land at 23 bushels. Figure 5.14 shows the situation that then faces Angela. She is free to choose her hours of work. The dotted line shows how much grain she can consume—23 bushels less than she produces, depending on the hours she chooses. The highest indifference curve she can reach is IC2, which just touches her frontier for grain consumption at point L.




                [image: In this diagram, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64) and (24, 0) and is labelled feasible frontier. Another downward-sloping, concave curve connects points (0, 40), L (16, 23) and (22, 0) and is labelled Angela’s feasible frontier for grain consumption. A downward-sloping, convex curve is labelled IC2, is tangential to Angela’s feasible frontier for grain consumption and intersects the feasible frontier in two points. The vertical distance between the the two feasible frontiers at 16 hours of free time is the land rent and is equivalent to 23 bushels of grain.]



Figure 5.14 
Angela’s choice of hours under the tenancy contract.






The best Angela can do if she has to pay a land rent of 23 bushels is to work for eight hours, and consume 23 bushels of grain (point L). This gives her the reservation level of utility, so she will be willing to accept Bruno’s offer. (Any other choice of hours would give her less than reservation utility.) Bruno has achieved exactly the same outcome for himself, and Angela, as under the employment contract.

Rents and efficiency in Case 2

The allocation from a take-it-or-leave-it contract is L, where Angela gets 16 hours of free time and she and Bruno both get 23 bushels of grain. Angela has better outside options than in Case 1, and she is better off as a result: her working hours are the same, but her income is higher.

Bruno’s rent is lower than in Case 1, where the rules of the game allow him to use force. Although the outcome is better for Angela because she has more structural power, she still gets zero economic rent because the ability to make a take-it-or-leave-it offer gives Bruno all the bargaining power.

The Pareto criterion does not rank the outcomes in the two cases: Angela is better off at allocation L, while Bruno is better off in Case 1 at D. Both allocations are Pareto efficient. At allocation L, there is no change that could make either Bruno or Angela better off without making the other worse off. To understand why, we can use exactly the same argument that we used in the previous section for allocation D.

But if you regarded the outcome at D as unfair, you may think allocation L, with an equal distribution of grain between the two, should be preferred.

Given the institutions governing the interaction, and the Pareto efficiency of the outcome, Angela cannot negotiate to improve her situation beyond allocation L. Any alternative contract she suggested would make Bruno worse off.




      
  
    
      	Angela’s hours of free time
      	16
      	 
    

    
      	Angela’s bushels of grain
      	23
      	 
    

    
      	Bruno’s bushels of grain
      	23
      	 
    

    
      	Angela’s economic rent (bushels)
      	0
      	She gets the same level of utility as in the best alternative of working elsewhere
    

    
      	Bruno’s economic rent (bushels)
      	23
      	His best alternative is 0 (if she refuses his offer)
    

  


    


Figure 5.15 
The outcome of Case 2.







  
    Question 5.4 Choose the correct answer(s)

    Figure 5.13 shows the outcomes when Angela is forced to work for Bruno (Case 1) and when Angela has the choice to accept or reject Bruno’s contract (Case 2). Based on this information, read the following statements and choose the correct option(s).

    
      	With a take-it-or-leave-it offer, Bruno’s economic rent is equal to the joint surplus.

      	Both Bruno and Angela are better off in Case 2 compared to Case 1.

      	When Bruno offers a contract (Case 2), Angela accepts because she receives an economic rent.

      	Angela works longer under voluntary exchange than under coercion.

    

    
      	Bruno’s reservation option is to receive nothing. Under the contract, Bruno receives the whole of the surplus: the amount in excess of what Angela needs to be willing to work. So this is his economic rent.

      	Bruno is better off in Case 1, while Angela is better off in Case 2.

      	Under the contract, Bruno offers an allocation Angela is only just willing to accept. She is indifferent between D and her reservation option, so her economic rent is zero.

      	Angela’s working hours remain the same in both cases.

    

  



The rules of the game illustrated by Case 2 make Angela better off and Bruno worse off than under the forced labour rules of the game of Case 1. Of course, Angela was better off in the baseline case than in either of Case 1 or 2 because she owned the land and could consume all of the grain she produced.


  Extension 5.7 The outcome of a tenancy contract

  
    In the main part of this section, we showed that the outcome Bruno would most prefer if he offered Angela an employment contract could also be achieved by offering a tenancy contract. Continuing the analysis from Extensions 5.4 and 5.5, we now analyse the tenancy contract directly, as a constrained choice problem for Angela and also Bruno, and again solve it using calculus. We consider both the general case and the example discussed in Extension 5.5.

  

  Bruno, the landlord, wants to maximize the amount of grain he receives, and Angela’s preferences and technology are the same as in Extension 5.5 (the case of the independent farmer). Bruno offers Angela a tenancy contract, according to which she pays an amount of rent, \(c_0\), in exchange for the right to farm the land.

  Angela’s preferences are represented by a quasi-linear utility function \(u(t,\ c) = v(t) + c\), where \(t\) represents her daily hours of free time, \(c\) the number of bushels of grain she consumes per day, and the function \(v\) is increasing and concave. She will accept the contract offer only if it gives her at least her reservation level of utility, which we will denote by \(u_0\).

  The feasible frontier for producing grain, \(y=g(24-t)\), tells us how many bushels of grain she can produce, \((y)\), given the amount of free time she takes. As before, the production function \(g(24-t)\) is increasing and concave. But since she has to pay rent, this is no longer her feasible frontier for consumption.

  To analyse what will happen, we will first determine how many hours Angela will choose to work if she accepts a contract with rent, \(c_0\). We will then consider whether the contract offer gives her sufficient utility to make it acceptable. Lastly, we will determine the rent that Bruno will set when he offers her the contract.

  If Angela accepts the contract offer, the amount of grain left for her to consume after paying rent, \(c_0\), to her landlord Bruno will be \(y-c_0\). How many hours will she choose to work? Her constrained choice problem is almost the same as in the case of the independent farmer, except that her feasible frontier for consumption is now:

\[c= g(24-t) -c_0\]
  
    The tenant farmer’s constrained choice problem

    Choose \(t\) and \(c\) to maximize \(u(t,\ c)\), subject to the constraint \(c=g(24-t)-c_0\).

  

  We will solve this problem by finding the MRS and MRT. Since \(c_0\) is a constant (Angela has to pay the same amount of rent whatever choice she makes), the slope of the feasible frontier is the same as before:

\[MRT=g'(24-t)\]
  Her preferences are unchanged, and since they are quasi-linear, they do not depend on her consumption, \(c\). The slope of her indifference curves is again given by:

\[MRS=v'(t)\]
  So the first-order condition remains the same as when she was an independent farmer:

\[v'(t) = g'(24-t)\]
  She will choose exactly the same amount of free time as before, and produce the same amount of grain. Her choice of \(t\) does not depend on the rent, \(c_0\). But her consumption, given by:

\[c= g(24-t) -c_0\]
  will be lower.

  The reason this happens is that paying rent and getting lower consumption doesn’t affect her marginal rate of substitution between consumption and free time, because of her quasi-linear preferences.

  
    Quasi-linearity makes the tenancy contract quite easy to analyse. But we could use the approach described in this extension to solve the problem for other utility functions. In Extension 5.9, we will calculate the MRS and MRT in the case of a Cobb–Douglas utility function. The MRS depends on \(c\) as well as \(t\). So in this case, paying rent to Bruno would affect Angela’s free time as well as her consumption.

  

  If she had different preferences, paying rent might make her more willing to give up free time to raise her consumption. In that case, her choice of free time as a tenant would differ from her choice as an independent farmer.

  We will write \(t^*\) and \(c^*\) for the particular values of \(t\) and \(c\) that Angela will have under the contract—that is, the solution to the two equations above. Then she will accept the contract if, and only if, it gives her at least her reservation utility, \(u_0\), that is:

\[u(t^*, \ c^*)\geq u_0, \text{or equivalently } u(t^*, \ g(24-t^*)-c_0)\geq u_0\]
  What level of rent \((c_0)\) will Bruno set when he offers her the contract? He cares only about the amount of grain he receives from Angela; he wants to maximize the rent, but also to ensure that Angela accepts the contract. So he too needs to solve a constrained choice problem.

  
    The landlord’s constrained choice problem

    Choose \(c_0\) to maximize \(c_0\) subject to the constraint, \(u(t^*,\ g(24-t^*)-c_0)\geq u_0\), where \(t^*\) is the level of free time Angela will choose.

  

  To choose the level of the rent, Bruno needs to think ahead and work out what Angela will do, and what level of utility she will therefore receive under the contract he offers. However, this is quite straightforward because Angela has quasi-linear preferences, so \(t^*\) does not depend on the rent, \(c_0\).

  There is only one variable to consider in the landlord’s problem: \(c_0\). Bruno wants \(c_0\) to be as high as possible. By examining the constraint, and remembering that Angela’s utility is increasing in consumption, this means her utility must be as low as possible. So he should choose \(c_0\) so that she gets only her reservation utility. His best choice is the value of \(c_0\) that satisfies:

\[u(t^*, \ g(24-t^*)-c_0)= u_0 \Rightarrow v(t^*)+g(24-t^*)-c_0=u_0 \Rightarrow c_0=g(24-t^*)-u_0\]
  Our analysis using general functions, \(v\) and \(g\), has given us a set of equations for Angela’s free time and consumption, and Bruno’s income, when they both do the best they can for themselves. We will now return to the example we used in Extension 5.5, for which we can solve the equations fully.

  An example

  Suppose as before (in the case of the independent farmer) that Angela has quasi-linear utility function, \(u(t,\ c) =4\sqrt{t} + c\), and production function, \(y=2\sqrt{2h}\), where \(y\) is output and \(h\) is hours of work. Suppose also that her reservation level of utility, \(u_0\), is 21.

  When she has to pay rent, the equation of her feasible frontier is:

\[\begin{align*}
c = 2\sqrt{2(24-t)} -c_0
\end{align*}\]
  We know from our analysis above (but you can check again if you wish) that her MRS, MRT, and choice of free time are the same as before:

\[MRS=MRT \Rightarrow \frac{2}{\sqrt{48-2t}}=\frac{2}{\sqrt{t}} \Rightarrow t^*=16\]
  But the corresponding level of consumption is:

\[\begin{align*}
c^*=2\sqrt{2(24-t^*)} -c_0=8-c_0
\end{align*}\]
  and her utility is

\[\begin{align*}
v(t^*)+c^*= 4\sqrt{16} + 8-c_0 = 24-c_0
\end{align*}\]
  Bruno’s best choice for the rent gives Angela her reservation utility. So it satisfies:

\[24-c_0=21 \Rightarrow c_0=3\]
  Figure E5.5 shows the solution for this example. It is the equivalent of Figure 5.14 in the main part of this section. A is the point chosen by Angela as an independent farmer, where \(t=16\) and \(c=8\). It is the point on the feasible frontier for production where MRS = MRT. And it is above her reservation indifference curve.

  


                [image: In this diagram, the horizontal axis shows Angela’s hours of free time, denoted t, ranging from 0 to 24, and the vertical axis shows bushels of grain, denoted c, ranging from 0 to 20. Coordinates are (hours of free time, bushels of grain). Angela’s original feasible frontier is a downward-sloping concave curve that connects the points (0, 13.86) and (24, 0) and has the equation c = 2 times the square root of 2 times 24 minus t. Angela’s highest possibility utility level corresponding to that feasible frontier is denoted by a downward-sloping convex curve that is tangent to the feasible frontier at the point A (16, 8). Angela’s feasible frontier under a tenancy contract with a rent of 3 bushels of grain is a downward-sloping concave curve that connects the points (0, 10.86) and (24, 0). Angela’s reservation utility level is 21, represented by a downward-sloping convex curve that is tangent to the tenancy contract feasible frontier at the point L (16, 5).]



Figure E5.5 
The outcome under a tenancy contract.






  As a tenant, her feasible frontier for consumption is shifted down by the amount of the rent. She chooses a point on this frontier where MRS = MRT; since she has quasi-linear preferences, she still chooses \(t=16\). Bruno maximizes his rent by setting it so that she then gets her reservation utility. He chooses a rent of three bushels of grain; this shifts Angela’s feasible frontier downwards so that the best she can do is at point L on her reservation indifference curve.

  
    Exercise E5.3 The landlord’s problem

    (Note: This exercise continues the example from Exercise E5.2. You may want to solve the example in Exercise E5.2 before starting this exercise.)

    Suppose that Angela’s friend is now a tenant and has a reservation utility of 200 bushels of grain.

    
      	Assume the landlord wants to maximize the amount of rent he can charge her. How much should her landlord charge her in rent?

      	Sketch your answer using a diagram similar to Figure E5.5 (with \(t = 1,…,24\)).

    

  

  Read more: Sections 17.1 to 17.3 of Malcolm Pemberton and Nicholas Rau. Mathematics for Economists: An Introductory Textbook (4th ed., 2015 or 5th ed., 2023). Manchester: Manchester University Press.



	



    

        

    
    

	
Unit 5 The rules of the game: Who gets what and why

5.8 Case 3: Bargaining in a democracy


​In the final situation, Case 3, Bruno owns the farm and Angela is Bruno’s employee. As in Case 2, Bruno’s property rights and Angela’s right not to agree to a contract are protected by law. But there is an important difference, which leads to a different employment contract from the one in Case 2.

In Case 3, Angela is a voter and is free to seek change in the legal institutional arrangements, together with other farmworkers. She has democratic political rights. Case 3 therefore represents a common economic interaction in modern capitalist economies with a democratic form of government. Angela’s vote, and that of other workers, can bring about legal changes in the rules of the game by influencing the government.

In this section, we describe the legal changes they achieve, and how these affect the contract that Bruno offers Angela. The following section will consider what happens when, rather than simply accepting a take-it-or-leave it offer, she has scope to negotiate further changes with Bruno.

Angela’s and Bruno’s actions and the outcomes when Angela votes for specific worker rights

Suppose that Angela and others who work on neighbouring farms lobby the government to improve their conditions. They want working hours for farm labourers restricted to four and a half hours per day. They also want to get at least the same amount of grain as under the voluntary take-it-or-leave-it contract agreement in Case 2, which was 23 bushels. Angela, and other workers, will vote for the political party that agrees to implement their demands. They use their ability as voters to make legislative demands on the government, thereby influencing their employment contracts.

The government agrees to the demands of the farm labourers, hoping to secure their vote in subsequent elections. So Bruno is constrained to offer a contract with working hours between zero and four and a half hours per day. He must also ensure that Angela gets at least 23 bushels of grain. Work through Figure 5.16 to figure out his choice.


  


                [image: In this diagram, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64) A (16, 46), M (19.5, 35) and (24, 0) and is labelled feasible frontier. There are two parallel, downward-sloping, convex curves. One passes through point L (16, 23) and is labelled IC2. The other passes through point N (19.5, 23) and is labelled IC_N. IC_N lies above IC2 at all points. The minimum wage is 23 bushels. The maximum working hours is 4.5. The area between point M, a horizontal line through N, and the feasible frontier is the feasible set. The vertical distance between points M and N is Bruno’s share of bushels of grain. The vertical distance between point N and IC2 corresponds to 7 bushels of grain.]



Figure 5.16 
The effect of a law setting maximum working hours and minimum pay.






  


                [image: The new law improves Angela’s reservation position: In this diagram, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64) A (16, 46) and (24, 0) and is labelled feasible frontier. There are two parallel, downward-sloping, convex curves. One passes through point L (16, 23) and is labelled IC2. The other passes through point N (19.5, 23) and is labelled IC_N. IC_N lies above IC2 at all points. The minimum wage is 23 bushels.]



The new law improves Angela’s reservation position



Under the new law, landowners must offer a wage of at least 23 bushels for no more than four and a half hours of work. Angela’s reservation utility has risen: her contract must be at least as good for her as N. ICN is her new reservation indifference curve.






  


                [image: The new law limits Bruno’s options: In this diagram, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64) A (16, 46) and (24, 0) and is labelled feasible frontier. There are two parallel, downward-sloping, convex curves. One passes through point L (16, 23) and is labelled IC2. The other passes through point N (19.5, 23) and is labelled IC_N. IC_N lies above IC2 at all points. The minimum wage is 23 bushels. The maximum working hours is 4.5. The area between a vertical line through point N, a horizontal line through N, and the feasible frontier is the feasible set.]



The new law limits Bruno’s options



Bruno’s options are now more limited. He must offer a contract in the shaded area: on or below the feasible frontier, with no more than four and a half working hours and a wage of at least 23 bushels. He can no longer choose allocation L.






  


                [image: The contract Bruno will offer: In this diagram, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64) A (16, 46), M (19.5, 35) and (24, 0) and is labelled feasible frontier. There are two parallel, downward-sloping, convex curves. One passes through point L (16, 23) and is labelled IC2. The other passes through point N (19.5, 23) and is labelled IC_N. IC_N lies above IC2 at all points. The minimum wage is 23 bushels. The maximum working hours is 4.5. The area between point M, a horizontal line through N, and the feasible frontier is the feasible set. The vertical distance between points M and N is Bruno’s share of bushels of grain.]



The contract Bruno will offer



Within the shaded area, Bruno gets the most grain at allocation N. Angela produces 35 bushels (point M) and he gets 12.






  


                [image: Angela will produce less grain and get higher utility: In this diagram, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64) A (16, 46), M (19.5, 35) and (24, 0) and is labelled feasible frontier. There are two parallel, downward-sloping, convex curves. One passes through point L (16, 23) and is labelled IC2. The other passes through point N (19.5, 23) and is labelled IC_N. IC_N lies above IC2 at all points. The minimum wage is 23 bushels. The maximum working hours is 4.5. The area between point M, a horizontal line through N, and the feasible frontier is the feasible set. The vertical distance between points M and N is Bruno’s share of bushels of grain. The vertical distance between point N and IC2 corresponds to 7 bushels of grain.]



Angela will produce less grain and get higher utility



Under contract N, Angela gets the same wage as in contract L (Case 2), but more free time. This contract puts her on her new reservation indifference curve ICN, seven bushels above IC2. Measured in terms of grain, her utility is seven bushels higher.








Under the new legal constraints, the best Bruno can do is to offer Angela the minimum daily wage (23 bushels) for the maximum number of hours (4.5). To maximize his amount of grain, he keeps the wage as low as possible. And if he gave Angela more free time, less grain would be produced; he would still have to pay her at least 23 bushels, leaving less for himself.

He offers Angela contract N. If Angela accepts, she produces 35 bushels of grain (point M). After paying her wage of 23 bushels, he obtains a rent of 12 bushels. Angela gets her new reservation utility, so her rent is zero. The total surplus (the sum of Bruno’s and Angela’s rents) is 12 bushels.

Although less grain is produced than in Case 2, and Angela still gets no rent, she is undoubtedly better off as a result of the new law. At allocation N, her wage is the same as before, but she has more free time, so we know that her utility is higher. And we can measure the increase in utility: the new law has raised her reservation indifference curve by seven bushels from IC2 to ICN, so her utility has risen by the equivalent of seven bushels of grain.

Figure 5.17 summarizes the allocation. But, as the next section discusses, this may not be the outcome. Both Angela and Bruno can do better.




      
  
    
      	Angela’s hours of free time
      	19.5
      	 
    

    
      	Angela’s bushels of grain
      	23
      	 
    

    
      	Bruno’s bushels of grain
      	12
      	 
    

    
      	Angela’s economic rent (bushels)
      	0
      	She is on ICN, her new reservation indifference curve
    

    
      	Bruno’s economic rent (bushels)
      	12
      	His best alternative is 0 (if Angela refuses to work for him)
    

  


    


Figure 5.17 
The allocation under contract N, satisfying the new minimum wage and maximum hours law.







  
    Question 5.5 Choose the correct answer(s)

    Figure 5.16 shows the outcomes before and after the introduction of a new law that limits Angela’s maximum working hours to four and a half hours a day and requires that she receive at least 23 bushels of grain. Contract N is Bruno’s first offer to Angela. Based on this information, read the following statements and choose the correct option(s).

    


                [image: In this diagram, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64) A (16, 46), M (19.5, 35) and (24, 0) and is labelled feasible frontier. There are two parallel, downward-sloping, convex curves. One passes through point L (16, 23) and is labelled IC2. The other passes through point N (19.5, 23) and is labelled IC_N. IC_N lies above IC2 at all points. The minimum wage is 23 bushels. The maximum working hours is 4.5. The area between point M, a horizontal line through N, and the feasible frontier is the feasible set. The vertical distance between points M and N is Bruno’s share of bushels of grain. The vertical distance between point N and IC2 corresponds to 7 bushels of grain.]






    
      	If Angela accepts Bruno’s offer of contract N, the change from L to N would be a Pareto improvement.

      	If Angela accepts Bruno’s offer of contract N, she would be better off than at L.

      	Both Angela and Bruno receive economic rents at N.

      	As a result of the new law, Bruno has less structural power.

    

    
      	It is not a Pareto improvement, because Bruno is worse off (gets less grain) at N than at L.

      	Contract N is on a higher indifference curve than L.

      	At N, Angela is on her new reservation indifference curve and therefore does not receive any economic rent. Bruno’s reservation option is to receive nothing, so the grain he receives at N is an economic rent for him.

      	The law has increased Angela’s structural power and reduced Bruno’s, because Angela can now walk away from L. Now her new reservation utility is contract N.

    

  



	



    

        

    
    

	
Unit 5 The rules of the game: Who gets what and why

5.9 Case 3 continued: Negotiating to a Pareto-efficient sharing of the surplus


​​Under the new law that changes workers’ rights, Angela’s reservation position has improved, and Bruno offers her contract N on her new reservation indifference curve ICN (Figure 5.18 below). But Angela has an opportunity to do better still, because allocation N is not Pareto efficient. This doesn’t mean it would be better to go back to the Pareto efficient contract L—that would make her worse off. It means that there are other allocations that both parties would prefer to N. Both Angela and Bruno could be better off if they could negotiate successfully.


	Pareto improvement
	A change that benefits at least one person without making anyone else worse off. See also: Pareto dominant, Pareto criterion.




​Figure 5.18 shows that in contract N, where Angela has more free time than in Cases 1 and 2, her indifference curve is flatter and the feasible frontier is steeper: MRS at N < MRT at M. Her marginal rate of substitution between grain and free time is lower than the rate at which she can transform free time into grain. And whenever MRS and MRT are unequal, there is the potential for a Pareto improvement. In particular, when MRS < MRT, Angela could transform some of her free time into grain, producing more grain than she would need to compensate her for the loss of free time (in other words, to keep her on ICN). So if her free time were reduced, the extra grain could make both Angela and Bruno better off.




                [image: In this diagram, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64) A (16, 46), M (19.5, 35) and (24, 0) and is labelled feasible frontier. There are two parallel, downward-sloping, convex curves. One passes through point L (16, 23) and is labelled IC2. The other passes through point N (19.5, 23) and is labelled IC_N. IC_N lies above IC2 at all points. The slope of the feasible frontier at M is steeper than the slope of IC_N at N.]



Figure 5.18 
After the new laws are implemented, MRT > MRS.






Within the lens-shaped area between ICN and the feasible frontier, the surplus is maximized where Angela has 16 hours of free time. Angela’s indifference curves are parallel, so at 16 hours the MRS on every indifference curve is equal to the MRT.

Just as before in Cases 1 and 2, an allocation where MRS = MRT is Pareto efficient.

Negotiation

We will suppose that the new law allows a longer work day if both parties voluntarily agree, provided that the fallback position is a four and a half hour day if no agreement is reached.

Bruno has offered contract N. Angela could respond with a counter-offer: she could suggest a contract with eight hours of work (16 hours of free time) to increase the surplus, and a way of splitting the surplus that makes them better off than at N.

Figure 5.19 shows what might happen.


  


                [image: In this diagram, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64) A (16, 46), M (19.5, 35) and (24, 0) and is labelled feasible frontier. There are two parallel, downward-sloping, convex curves. One passes through point L (16, 23) and is labelled IC2. The other passes through points P (16, 30) and N (19.5, 23) and is labelled IC_N. IC_N lies above IC2 at all points. Point R has coordinates (16, 34). The vertical distance between points A and R is the same as between points M and N.]



Figure 5.19 
Bargaining to restore Pareto efficiency.






  


                [image: The maximum joint surplus: In this diagram, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64) A (16, 46), M (19.5, 35) and (24, 0) and is labelled feasible frontier. There are two parallel, downward-sloping, convex curves. One passes through point L (16, 23) and is labelled IC2. The other passes through points P (16, 30) and N (19.5, 23) and is labelled IC_N. IC_N lies above IC2 at all points.]



The maximum joint surplus



When Angela works for Bruno, the surplus is maximized at 16 hours of free time, where MRT = MRS. The surplus is 16 bushels, (AP = 16) compared to 12 at contract N (MN = 12). All allocations on AP are Pareto efficient, and there is a potential gain in rents of four bushels.






  


                [image: Which Pareto-efficient allocations make Angela better off?: In this diagram, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64) A (16, 46), M (19.5, 35) and (24, 0) and is labelled feasible frontier. There are two parallel, downward-sloping, convex curves. One passes through point L (16, 23) and is labelled IC2. The other passes through points P (16, 30) and N (19.5, 23) and is labelled IC_N. IC_N lies above IC2 at all points.]



Which Pareto-efficient allocations make Angela better off?



Allocation P gives Angela the same utility as N. Allocations between P and A are better for Angela than N (she would be on a higher indifference curve).






  


                [image: Which counter-offers on AP might Bruno accept?: In this diagram, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64) A (16, 46), M (19.5, 35) and (24, 0) and is labelled feasible frontier. There are two parallel, downward-sloping, convex curves. One passes through point L (16, 23) and is labelled IC2. The other passes through points P (16, 30) and N (19.5, 23) and is labelled IC_N. IC_N lies above IC2 at all points. Point R has coordinates (16, 34). The vertical distance between points A and R is the same as between points M and N.]



Which counter-offers on AP might Bruno accept?



At allocation R, Bruno would get the same rent as in contract N (12 bushels, the distance between M and N). Allocations between R and P are better for Bruno than N.






  


                [image: What counter-offer will Angela make?: In this diagram, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64) A (16, 46), M (19.5, 35) and (24, 0) and is labelled feasible frontier. There are two parallel, downward-sloping, convex curves. One passes through point L (16, 23) and is labelled IC2. The other passes through points P (16, 30) and N (19.5, 23) and is labelled IC_N. IC_N lies above IC2 at all points. Point R has coordinates (16, 34). The vertical distance between points A and R is the same as between points M and N.]



What counter-offer will Angela make?



Angela could respond to Bruno’s offer of N with a counter-offer anywhere on PR. Suppose she decides to offer allocation R, four bushels above P. It gives Bruno the same rent as N, and her own utility will be four bushels higher.






  


                [image: A win-win agreement: In this diagram, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64) A (16, 46), M (19.5, 35) and (24, 0) and is labelled feasible frontier. There are two parallel, downward-sloping, convex curves. One passes through point L (16, 23) and is labelled IC2. The other passes through points P (16, 30) and N (19.5, 23) and is labelled IC_N. IC_N lies above IC2 at all points. Point R has coordinates (16, 34). The vertical distance between points A and R is the same as between points M and N.]



A win-win agreement



Bruno might respond that he would accept a contract halfway between P and R, sharing the gain from moving to 16 hours equally. Angela thinks this is reasonable. She accepts a wage of 32 bushels for eight hours’ work, and Bruno gets the remaining 14 bushels she produces.








Through negotiation, Angela and Bruno agree to an allocation between points P and R, with a wage of 32 bushels for eight hours of work. Compared with N, they are both better off. This is the outcome in Case 3.

Since there is scope to go back and forth in the negotiation, it is not the only possible outcome. But we can say that they are likely to reach an agreement on PR with a wage above 30 and below 34.

The change from the outcome in Case 2 to the final one in Case 3 is summarized in Figure 5.20. It consists of two distinct steps:


  	From L to N, the outcome is imposed by new legislation. This is definitely not win-win: Bruno loses because he gets less grain at N than at L. Angela benefits from greater structural power, raising her reservation position.

  	 But once at the legislated outcome N, they both have bargaining power because N is not Pareto efficient. They voluntarily agree to a Pareto-efficient contract with longer working hours. This change is win-win. They share the gains from the negotiation. 








    
        	
        	Case 2: Contract L
        	Case 3: Contract N
        	Case 3: Outcome
    

    
        	Angela’s free time
        	16 hours
        	19.5 hours
        	16 hours
    

    
        	Angela’s income
        	23 bushels
        	23 bushels
        	32 bushels
    

    
        	Bruno’s income
        	23 bushels
        	12 bushels
        	14 bushels
    

    
        	Angela’s change in utility
        	
        	+7 bushels
        	+2 bushels
    

    
        	Bruno’s change in utility
        	
        	–11 bushels
        	+2 bushels
    






Figure 5.20 
The change in outcomes from Case 2 to Case 3.






Pareto efficiency, and the Pareto efficiency curve

We now know that there are many Pareto-efficient allocations that could result from the interaction between Angela and Bruno, including all the outcomes from Cases 1, 2, and 3.

To be Pareto efficient, an allocation must have two important properties:


  	 The MRT on the feasible frontier is equal to the MRS on Angela’s indifference curve. 

  	No grain is wasted: all the grain produced is consumed by Angela or Bruno.



We have demonstrated the first property by arguing that if MRS is not equal to MRT, a Pareto improvement is possible if Angela’s hours of work are changed, while if MRS = MRT, no Pareto improvement is available. The diagrams show that when MRS ≠ MRT, the surplus can be increased; if MRS = MRT, it cannot.

The second property, which holds at all the allocations we have considered, means that no Pareto improvement can be achieved simply by changing the amounts of grain they each consume. If it holds, then if one consumed more, the other would get less. If it doesn’t hold, some grain is not being consumed, and consuming it would make at least one of them better off.


  You may also hear it called the contract curve, even in situations where there is no contract, which is why we prefer the more descriptive term Pareto efficiency curve.




	Pareto efficiency curve
	The set of all allocations that are Pareto efficient. The Pareto efficiency curve is sometimes called the ‘contract curve’, even though it is not necessary for any contract to be involved. See also: Pareto efficiency.




​The set of all Pareto-efficient allocations is called the Pareto efficiency curve. In our model, it is the set of allocations with 16 hours of free time, shown in Figure 5.21. It is a vertical straight line, because of our assumption that Angela’s indifference curves are parallel; if we had made a different assumption about her preferences, the Pareto efficiency curve would have had a different shape.




                [image: In this diagram, the horizontal axis shows Angela’s hours of free time, and ranges between 0 and 24. The vertical axis shows bushels of grain, and ranges between 0 and 70. Coordinates are (hours, bushels). A downward-sloping, concave curve connects points (0, 64), R (16, 46), and (24, 0) and is labelled feasible frontier. A downward-sloping, convex curve passes through point S (16, 38) and is labelled IC_s. The slope of the feasible frontier at R and IC_s5 at S is the same. A vertical line going through points R and S is labelled Pareto efficiency curve.]



Figure 5.21 
The Pareto efficiency curve.






At any allocation on this line, such as allocation S, the MRS (the slope of ICS) is equal to the MRS at R. At S, Angela gets 38 bushels and Bruno gets eight bushels; different allocations on the line correspond to different ways of splitting the grain between them.


  
    Question 5.6 Choose the correct answer(s)

    Figure 5.19 shows the outcome from the interaction between Angela and Bruno.

    Read the following statements and choose the correct option(s).

    
      	The allocation at A Pareto-dominates the one at L.

      	Angela’s marginal rate of substitution is equal to the marginal rate of transformation at all points on the Pareto efficiency curve.

      	The midpoint of AL is the most Pareto-efficient allocation.

      	Angela and Bruno are indifferent between all the points on the Pareto efficiency curve, because they are all Pareto efficient.

    

    
      	All points on the Pareto efficiency curve (allocations at 16 hours of free time) are Pareto efficient, so none of them is Pareto-dominated. (Comparing A and L, Bruno prefers L and Angela prefers A.)

      	The Pareto efficiency curve, by definition, joins all the points where MRS = MRT (all allocations at 16 hours of free time).

      	All the points on AL are Pareto efficient. It does not make any sense to say that one point on AL is more efficient than another.

      	All the points on the Pareto efficiency curve are Pareto efficient, but Bruno and Angela are not indifferent. Some points (like A) are better for Angela, while others (like L) are better for Bruno.

    

  




  
    Question 5.7 Choose the correct answer(s)

    In Figure 5.19, suppose that Angela and Bruno are at allocation N, where she receives 23 bushels of grain for four and a half hours of work.

    From the figure, we can conclude that:

    
      	All the points on MN are Pareto efficient.

      	Any point in the area between R, P and N would be a Pareto improvement.

      	Any point between P and L would make Angela better off because it is on the Pareto efficiency curve.

      	They would both be indifferent between all points on RP.

    

    
      	Along MN, MRS < MRT. So MN is not Pareto efficient—there are other allocations where both would be better off.

      	In area RPN, Angela is on a higher indifference curve than ICN, and Bruno has more grain than MN, so both are better off.

      	Points on PL are Pareto efficient, but below P, Angela is on a lower indifference curve than at N, so she would be worse off.

      	Points on RP are all Pareto efficient, but Bruno and Angela are not indifferent. He prefers points nearer to P, and she prefers points nearer to R.

    

  




  Extension 5.9 The Pareto efficiency curve

  
    This extension builds on the three previous ones, Extensions 5.4, 5.5, and 5.7. We determine the set of Pareto-efficient allocations for Angela’s and Bruno’s interaction. This can again be done by formulating the problem in terms of constrained choice, and using calculus to solve it. Lastly, we find the Pareto efficiency curve in a different case in which Angela’s preferences are not quasi-linear.

  

  There are many feasible allocations resulting from the interaction between Angela and Bruno; for example, we have considered the allocation that Bruno would impose if he could use force, and the allocation he chooses when he can make a take-it-or-leave-it offer of a contract in which Angela may work the land if she pays him rent in the form of some of the grain produced. In this extension, we work out mathematically the set of allocations that are Pareto efficient: that is, the Pareto efficiency curve.

  
	Pareto efficient, Pareto efficiency
	An allocation is Pareto efficient if there is no feasible alternative allocation in which at least one person would be better off, and nobody worse off.



  An allocation is Pareto efficient if there is no allocation that Pareto-dominates it: that is, no person can be made better off without making another worse off. To determine a Pareto-efficient allocation between Bruno and Angela, we start by thinking about their preferences—that is, what would make them better off.

  As in the previous extensions, Angela’s preferences are represented by a quasi-linear utility function, \(u(t,\ c) = v(t) + c\), where \(t\) represents her daily hours of free time, \(c\) is her consumption of grain, and the function, \(v\), is increasing and concave. The feasible frontier for producing grain is \(y=g(24-t)\), where \(y\) is the amount produced and \(g\) is an increasing and concave production function.

  Bruno’s preferences are very simple. He cares only about the amount of grain he receives, which we call \(b\). Higher values of \(b\) make Bruno better off.

  The potential outcome of an interaction between Angela and Bruno is an allocation of \(b\) bushels for grain for Bruno, and \(c\) bushels of grain and \(t\) hours of free time for Angela. Given the production technology, all potential allocations \((b, c, t)\) must satisfy:

\[c+b \leq g(24-t)\]
  These are the allocations in which the total amount of grain consumed is less than or equal to what is produced. We assume also that \(c\geq 0\) and \(b\geq 0\).

  
    The assumption that \(c\) and \(b\) are non-negative rules out the possibility that grain can be stored or obtained elsewhere. For example, \(b\) would be less than zero if Bruno received none of the grain produced and also gave Angela some grain that he had kept from last year.

  

  One way to find the Pareto-efficient allocations is to say: ‘suppose we take an allocation in which Bruno receives an amount of grain, \(b\geq 0\). Then it is Pareto efficient if and only if Angela is as well off as possible, given Bruno’s amount of grain.’

  For Angela to be as well off as possible when Bruno receives \(b\), she must consume all of the rest of the grain produced: \(c+b = g(24-t)\). So we can find the Pareto-efficient allocations by solving a constrained choice problem.

  
    Pareto-efficient allocations

    An allocation, \((c, b, t)\), is Pareto efficient if and only if it is a solution of the constrained choice problem:

    Choose \(t\) and \(c\) to maximize \(u(t,\ c)\) subject to the constraint, \(c+b=g(24-t)\).

  

  We will solve the problem by the substitution method. Substituting \(c=g(24-t)-b\) into the objective \(u(t,\ c)= v(t) +c\), all we need to do is:

\[\text{Choose }t \text{ to maximize }v(t) + g(24-t) -b\]
  Then, differentiating with respect to \(t\) and setting the derivative to zero gives us the first-order condition:

\[v'(t) =g'(24-t)\]
  The first-order condition is the one we discussed in Extension 5.5, where we noted that the assumption that \(v\) and \(g\) are concave functions implies that it has at most one solution. We assume that one exists; therefore consumption is given by

\[c=g(24-t)-b\]
  Remember that \(v'(t)=\text{MRS}\) and \(\text{MRT} = g'(t)\); the first-order condition is the familiar equation \(\text{MRT} = \text{MRS}\).

  The problem we have solved is the one that Angela would solve if Bruno demanded an amount of rent \(b\), and she could choose \(c\) and \(t\) for herself. Here we have shown that solving this problem for all possible values of \(b\) gives us the set of Pareto-efficient allocations.

  In summary, an allocation \((b, c, t)\) is Pareto efficient if and only if \(MRS = MRT\), and \(c+b=g(24-t)\).

  Drawing the Pareto efficiency curve

  The analysis above shows that for each possible value of \(b\) (grain for Bruno) there is a corresponding outcome \((c,t)\) for Angela so that the allocation \((b,c,t)\) is Pareto efficient. We can draw the Pareto efficiency curve that shows the whole set of Pareto allocations by plotting these points, \((c,t)\) for every value of \(b\) between 0 and \(g(24-t)\).

  Figure E5.6 shows the feasible frontier for production and Angela’s indifference curves for the example in Extensions 5.5 and 5.7, in which \(u(t,\ c) =4\sqrt{t} + c\) and \(g(24-t)=2\sqrt{2(24-t)}\).

  The utility function is quasi-linear, so we know that all indifference curves have the same slope for a given value of \(t\). And this means (as shown in the previous extensions) that the solution to the first-order condition is \(t=16\)—whatever the values of \(c\) and \(b\) are. So all Pareto-efficient points lie on the vertical line at \(t=16\), and the total amount produced is eight bushels of grain.

  


                [image: In this diagram, the horizontal axis shows Angela’s hours of free time, denoted t, ranging from 0 to 24, and the vertical axis shows bushels of grain, denoted c, ranging from 0 to 20. Coordinates are (hours of free time, bushels of grain). Angela’s feasible frontier is a downward-sloping concave curve that connects the points (0, 13.86) and (24, 0) and has the equation c = 2 times the square root of 2 times 24 minus t. Angela’s highest possibility utility level is denoted by a downward-sloping convex curve that is tangent to the feasible frontier at the point P1 (16, 8). The slope of Angela’s indifference curves is the same at 16 hours of free time. The Pareto efficiency curve is the line connecting P1 to point P0 (16, 0). Points P2 (16, 5) and P3 (16, 2) are on the Pareto efficiency curve.]



Figure E5.6 
The Pareto efficiency curve (quasi-linear preferences).






  To find them all, consider first the Pareto-efficient allocation when \(b=0\): it is on the vertical line at the point where Angela consumes all the grain produced; that is, point P1, where \(c=8\). If Bruno gets a small amount—\(b=1\), say—we move down the vertical line to the point where \(c=7\). As his share increases we move further down the line and Angela gets less. At P2 , Bruno’s share is three and Angela’s is five. The Pareto efficiency curve ends at P0 , where \(b=8\) and \(c=0\) (Angela’s consumption cannot be negative). The Pareto efficiency curve is all the points between P1 and P0 .

  When preferences are not quasi-linear

  Our assumption of quasi-linearity simplifies all the cases that we have analysed in this unit. But we can use the same methods for cases where Angela’s utility is not quasi-linear. Then, we find that the Pareto efficiency curve really is a curve, and not a vertical line.

  To illustrate, we determine the Pareto efficiency curve for the case in which her utility function has the Cobb–Douglas form:

\[u(t,\ c) = t^{\alpha} c^{1- \alpha}\]
  and the production function is the increasing and concave function, \(f(h)=(48h-h^2)/40\), where \(h\) is hours of work, so the feasible frontier for production is \(y=g(24-t)\) which is:

\[y=\frac{(576-t^2)}{40}\]
  Figure E5.7 shows some of the indifference curves, and the feasible frontier, for this example. To keep the numbers simple in the calculations below, we have chosen \(\alpha = \frac{8}{13}\).

  


                [image: In this diagram, the horizontal axis shows Angela’s hours of free time, denoted t, ranging from 0 to 24, and the vertical axis shows bushels of grain, denoted c, ranging from 0 to 20. Coordinates are (hours of free time, bushels of grain). Angela’s feasible frontier is a downward-sloping concave curve that connects the points (0, 14.4) and (24, 0). Three downward-sloping convex curves that do not intersect are some of Angela’s indifference curves. The uppermost curve is tangent to the feasible frontier at (16, 8). The slope of the uppermost curve at this point is the same as the slope of the middle curve at 12 hours of free time, and the slope of the lowest curve at 8 hours of free time.]



Figure E5.7 
The indifference curves for the case when Angela has Cobb–Douglas preferences.






  We have marked the points on these three indifference curves where the slope is the same as the slope of the feasible frontier. These occur at a different value of \(t\) on each curve, whereas in the quasi-linear case in Figure E5.6, they all occur at the same value of \(t\).

  To calculate the MRS, we use the formula from Extension 3.3:

\[\text{MRS} = \frac{\partial u}{\partial t} \left/ \frac{\partial u}{\partial c} \right. = \frac{\alpha c}{(1-\alpha)t}\]
  The MRT between Angela’s free time and her production of grain is, as usual, the absolute value of the slope of the (downward-sloping) feasible frontier:

\[\text{MRT} = -\frac{dy}{dt} = \frac{t}{20}\]
  The set of Pareto-efficient allocations \((b, c, t)\) is found as above by solving the problem:

\[\text{choose } t \text{ and } c \text{ to maximize } u(t,\ c) \text{ subject to the constraint } c+b=g(24-t)\]
  and the solution satisfies the same two conditions (the first-order condition and the constraint):

\[MRT=MRS \text{ and } c+b=g(24-t)\]
  With the particular functions in this example the two equations are:

\[\frac{t}{20} = \frac{\alpha c}{(1-\alpha)t} \text{ and } c+b=\frac{576-t^2}{40}\]
  Assuming that \(\alpha = \frac{8}{13}\), as above, the first-order condition can then be rearranged to obtain:

\[c=\frac{t^2}{32}\]
  This is the equation of the Pareto efficiency curve—the set of Pareto-efficient points. It tells us that \(c\) is a quadratic function of \(t\), which passes through the origin, and increases for \(t > 0\).

  To understand what is going on here it is helpful to plot this curve (the upward-sloping line in Figure E5.8) together with the feasible frontier (the downward-sloping line). To keep the figure simple we haven’t drawn Angela’s indifference curves. But if we did so, then at every value of \(t\) along the upward-sloping line, the slope of the indifference curve (MRS) is the same as the slope of the feasible frontier (MRT).

  


                [image: In this diagram, the horizontal axis shows Angela’s hours of free time, denoted t, ranging from 0 to 24, and the vertical axis shows bushels of grain, denoted c, ranging from 0 to 20. Coordinates are (hours of free time, bushels of grain). Angela’s feasible frontier is a downward-sloping concave curve that connects the points (0, 14.4), P1 (16, 8), and (24, 0). The Pareto efficiency curve connects the points P0 (0, 0), P2 (10, 3.13), and P1, and has the equation c = t squared divided by 32. The vertical distance between P2 and the feasible frontier is 8.78, denoted as b.]



Figure E5.8 
The Pareto efficiency curve (Cobb–Douglas preferences).






  The point P1, where the two lies cross, is the solution to the two equations for the case \(b=0\). You can check that in this case \(t=16\) and \(c=8\). Angela has eight hours of free time, and produces and consumes eight bushels; Bruno gets nothing. Each point on the Pareto efficiency curve below the feasible frontier is a solution to the first-order condition where the amount of grain produced (on the feasible frontier) is shared between them. For example, at P2 Angela has ten hours of free time and produces 11.9 bushels of grain; she gets 3.13 and Bruno gets 8.78 (to two decimal places).

  At P0 (the origin), Angela has no free time; she produces a large amount of grain and consumes nothing. Of course, this extreme outcome could not happen, since she would be unable to live. But if it did, it would be Pareto efficient.

  
    Exercise E5.4 The Pareto efficiency curve

    Find and sketch the Pareto efficiency curve under the following scenarios:

    
      	The individual’s preferences are Cobb–Douglas, with the utility function \(u(t,c)= t^{0.5} c^{0.5}\), and their production function is \(c(t)=100 \text{ ln } (25-t)\).

      	The individual’s utility function is \(u(t,c)=\sqrt{t} + \sqrt{c}\) and their production function is \(c(t) = 2 \sqrt{48-2t}\).

    

  



	



    

        

    
    

	
Unit 5 The rules of the game: Who gets what and why

5.10 Lessons on the impact of institutions on efficiency and fairness

The outcomes of the different cases we have considered are summarized in Figure 5.22.




                [image: This diagram shows that in Case 1, Bruno gets 31 bushels of grain, Angela gets 15 bushels of grain and has got 16 hours of free time. In Case 2, Bruno gets 23 bushels of grain, Angela gets 23 bushels of grain and has got 16 hours of free time. In Case 3 (contract N), Bruno gets 12 bushels of grain, Angela gets 23 bushels of grain and has got 19.5 hours of free time. In Case 3 (after negotiation), Bruno gets 14 bushels of grain, Angela gets 32 bushels of grain and has got 16 hours of free time.]



Figure 5.22 
Comparing the cases: the amount of grain produced, Angela’s free time, and how the grain is divided between the two players.






In the first, second, and fourth columns, 46 bushels of grain are produced. This is the quantity produced when the allocation is Pareto efficient; given the available technology and Angela’s preferences, this is what happens when Angela has 16 hours of free time. In contract N, when the legislation has been introduced but before Bruno and Angela negotiate with each other, only 35 bushels of grain are produced.

Figure 5.22 also shows that Angela’s share of the output is higher when her reservation option is better. It ranges from 15 out of 46 bushels (33%) under forced labour, to 32 out of 46 bushels (70%) when the legislation provides a strong reservation option and the two parties negotiate with each other.

The story of Angela and Bruno provides three lessons about efficiency and fairness:


  	When one person or group has power to dictate the allocation, subject only to not making the other party worse off than in their reservation option, the powerful party will capture the entire surplus. If they have done this, then there cannot be any way to make either of them better off without making the other worse off (point L in the figure). So this must be Pareto efficient! But it is unlikely to be considered fair.

  	If those who consider their treatment unfair have the power to influence the outcome through legislation and other political means, the result may be a fairer distribution in their eyes or ours, but may not be Pareto efficient (contract N). Societies can face trade-offs between Pareto efficient but unfair outcomes, and fair but Pareto-inefficient outcomes.

  	If we have institutions under which people can jointly deliberate, agree on, and enforce alternative allocations, then it may be possible to avoid the trade-off and achieve both Pareto efficiency and fairness—as Angela and Bruno did through a combination of legislation and bargaining between themselves (points between P and R).




  Exercise 5.6 Evaluating outcomes from Bruno and Angela’s interactions

  
    	For each of the outcomes from Cases 1, 2, and 3, answer the following questions:
      
        	Is this allocation Pareto efficient? Explain your answer.

        	Is this allocation fair, substantively and/or procedurally? Discuss.

      

    

    	Discuss the meaning of the following statement, using two examples from the model of Angela and Bruno’s interactions (Sections 5.4 to 5.9): ‘Institutions that ensure all transactions must be voluntary (for example, in capitalist systems) give everyone “the power to say no”, but this power is only as good as the value of one’s reservation option.’

  



	



    

        

    
    

	
Unit 5 The rules of the game: Who gets what and why

5.11 The distribution of income: Endowments, technology, and institutions

We have modelled a simple two-person interaction to introduce the main ideas about how the institutional arrangements, or rules of the game, affect the distribution of income. In this section, we provide a general framework that helps explain why different individuals receive different incomes in broader contexts.

Income and endowments


	endowment
	A person’s endowments are the things they have that enable them to receive income. They include physical wealth (for example: land, housing, machinery); financial wealth (for example: savings, stocks/shares, bonds); intellectual property (for example: patents, copyrights); knowledge, skills, abilities, and experience that affect labour income; citizenship and rights to work. They can include characteristics such as nationality, gender, race, and social class, if these affect their income.
	human capital
	The stock of knowledge, skills, behavioural attributes, and personal characteristics that determine the labour productivity or labour earnings of an individual. Investment in human capital, through education, training, and socialization can increase the stock. Human capital is part of an individual’s endowment. See also: endowment.




​​An individual’s income depends on things that allow them to receive income. These endowments can be things they own, have, or are. They include the following:


  	Financial wealth: their savings or stocks or bonds that they own, on which they receive interest or dividends.

  	The physical assets they own: for example, land or the buildings and machinery of a company on which they may receive profits or rental payments, and which they can use as collateral.

  	Intellectual property such as copyrights or patents.

  	Knowledge, skills, and other personal attributes that affect their value to an employer and hence their labour earnings (sometimes termed their human capital).

  	Their race, gender, age, and other aspects that may affect wages, access to credit, or other exchanges.

  	Their citizenship and whether they have a visa, which determine whether they can legally work in a particular country and therefore their labour earnings.



An individual’s income depends on:


  	their set of endowments

  	the income derived from each endowment, which depends on technological, institutional, and political arrangements.



Example 1: Ella

Ella is an experienced medical technician, with endowments:


  	the ability to work for 1,750 hours per year as a medical technician

  	the right to a child benefit to assist in caring for her child.



Since she has only been able to find a part-time job as a medical technician, Ella’s income is: (875 hours × €30) + (1 child grant × €2,000) = €28,250.

Example 2: Kamal

Kamal has inherited a sum from his late father sufficient to start a small business, having previously managed a similar firm for €120,000 per year. His endowments are:


  	ownership of the buildings, equipment, trade name, and other assets of his business, worth €8 million

  	the skills and experience to manage a small business.



His income from the ownership of the business is €480,000: that is, the revenue minus the costs of all inputs. Costs include the management cost, which is €120,000 (either the cost of employing another manager, or the opportunity cost of managing the business himself). His income from human capital is $120,000 (whether he continues in his previous job, or manages his own business). Kamal’s total income is €480,000 + €120,000 = €600,000.

By studying why people’s endowments differ, and what determines the income associated with each one, we can understand income inequality. In particular, both institutions and technologies help to explain them. The arrows in Figure 5.23 point from the causes to the effects.




                [image: This flowchart shows that technology, and institutions and policies affect each other. They both affect differences in endowments and economic inequality, which is also affected by differences in endowments.]



Figure 5.23 
The causal relationships between technology, institutions and policies, endowments, and income inequality (or other disparities like wealth inequality).






The examples of Ella and Kamal illustrate some effects of institutions and policies on endowments. Inherited wealth gave Kamal a valuable asset, while subsidized higher education helped Ella qualify as a medical technician, and the government subsidy for child benefit provided additional support.

Inequality will be greater where inheritances are not heavily taxed and where educational policies allow the wealthy to acquire more and better education for their children. If marriage customs mean that people pick a spouse with a similar level of wealth to them—called ‘positive assortative matching’—this will contribute to inequalities in endowments. Elite private universities can contribute to positive assortment if, like exclusive social clubs, they provide meeting and matching opportunities for the sons and daughters of the wealthy.


  To learn more about winner-take-all competition, refer to capstone Unit 21 of The Economy 1.0.




​Technology matters, too. For example, the technology of digital platforms favours large-scale enterprises and ‘winner-takes-all’ competition between them. In this setting, a few people—the owners of winning firms—will end up with substantial endowments in the form of valuable financial or real assets, while the rest end up with little.

The income value of a particular endowment, say a programming skill or ownership of a 3D printer, likewise depends on technology, institutions, policies, and other factors such as supply and demand. Being physically strong was a valuable endowment in agriculture—until mechanization made it less important in determining earnings. The change in technology reduced the demand for physical skills, so their value (relative to other skills) fell. The value of owning land depends on how productive it is in growing marketable crops (technology and demand) and whether it is zoned for commercial or residential uses (institutions).

In the case of Kamal, competition from a new supplier in the market may reduce the return from his business assets. Perhaps Ella is unable to find full-time work due to cuts in government healthcare spending. Maybe licensing by a professional standards organization enhances the value of her skills, or gender discrimination by employers reduces it.

Using the model to review the inequality between Angela and Bruno

Let’s apply the cause-and-effect model to the interaction between Bruno and Angela. The inequality between them depended on:


  	Their endowments: Owning the land meant Bruno could decide whether Angela could work on it.

  	Angela’s productivity as a worker: This is determined by her endowment of skills and capacities, and the agricultural technology.

  	Angela’s reservation option: What Angela would get if she were (in Case 1) to attempt to escape from Bruno’s domination, or (in Cases 2 and 3) to refuse to work for him and seek employment or land to farm elsewhere. This is an important influence on her power to increase her income relative to Bruno’s. It is determined by her endowments and the institutions or policies in place.



Bruno owns the land and Angela only owns her time and capacity to work. Inequality in land ownership matters because it determines who has to work for whom, and who can earn income from allowing others to work with their capital goods or their land.

Endowments can also change reservation options. If Angela owned some land that she could work herself, Bruno would need to pay her at least enough to ensure that she would rather work for him than on her own land.

The income from their endowments was also affected by differences in institutions and policies. Under forced labour, the institutions enabled Bruno to coerce Angela to work. In Cases 2 and 3, labour laws and policies gave Angela a higher reservation option, increasing her utility and income, and decreasing Bruno’s.

How endowments, technology, institutions, and inequality interact over time

Endowments and the income they generate are constantly changing as people acquire more skills or as the value of an endowment—such as a piece of land or a rental apartment—changes. Figure 5.23 illustrates the causes of economic inequality. Figure 5.24 illustrates how inequality, in turn, can cause changes in institutions, technology, and in the endowments of the next generation.

For example, the children of richer parents may receive more and higher quality education, or greater inherited wealth. And economic inequality may influence institutions and policies: in most countries—even democracies—a wealthy person typically has more influence on what the government does than a poor person. A greater gap between the rich and the poor could increase the political advantage of the wealthy, resulting in policies favouring those with higher incomes.




                [image: This flowchart shows that in a certain period, technology, and institutions and policies affect each other. They both affect differences in endowments and economic inequality, which is also affected by differences in endowments. In the following period, economic inequality affects technology, institutions and policies, and differences in endowments. The causal relationships are the same as in the previous period.]



Figure 5.24 
Economic inequality over time. The red arrows show that economic inequality in one period has effects on technologies, institutions and policies, and differences in endowments in the future.







  
    Question 5.8 Choose the correct answer(s)

    Read the following statements about endowments and choose the correct option(s).

    
      	Endowments are facts about an individual that may affect his or her income.

      	Having or not having a degree does not constitute a difference in endowments if it is a matter of individual choice.

      	All individuals have the same reservation option irrespective of their endowments.

      	A visa (permission to work for a non-citizen) is not an element of an individual’s endowment because it cannot be sold.

    

    
      	Tradeability is not part of the definition of an endowment.

      	Whether one has a degree or not affects the income of the individuals. Therefore one with a degree and one without have different endowments.

      	Reservation options depend on the individuals’ endowments. For example, a firm owner’s reservation option is to hire another employee, while an employee’s reservation option is receiving an unemployment benefit if available.

      	Tradeability is not part of the definition of an endowment. An endowment is anything—including the right visa—that can affect an individual’s income.
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5.12 Measuring economic inequality: The Gini coefficient


​It is straightforward to assess the extent of inequality between two people: for example, in Section 5.10, we compare the incomes of Angela and Bruno in four different allocations directly, using a simple bar chart. But how can we assess inequalities in larger groups, or across a whole society? We use one measure in Section 1.4: the rich/poor ratio, defined as the ratio of the average income among the richest 10% of people in a society to the average income of the poorest 10%.


​Economists often use another measure of inequality, called the Gini coefficient after the Italian statistician, Corrado Gini (1884–1965). The Gini coefficient is based—like our analysis of inequality in the above Bruno and Angela example—on the differences between people in incomes, wealth, or some other measure of living standards. Compared with the rich/poor ratio, the Gini coefficient has the advantage that it includes information about everyone—not just the rich and the poor, but those ‘in the middle’ too.

To understand what this means, consider the three-person population shown in Figure 5.25. The circles represent people and the numbers within the circles indicate the income received. The numbers next to the arrows reflect the differences between the two people indicated by the arrows. The Gini coefficient is calculated from two pieces of information:


  	The average of the differences between the people: In this example, it is (10 + 8 + 2)/3 = 20/3 = 6.67.

  	The average income of the people: In the example, this is (12 + 4 + 2)/3 = 6.



The Gini coefficient is equal to one-half times the first number (the average difference) divided by the second number (the average income). For the example, the Gini equals \(0.5 \times 6.67/6 = 0.56\).

The total income in this population is 18. How would the Gini change if it were distributed differently between people?


  	 If one person had all the income (18): The average of the differences would be (18 + 18 + 0)/3 = 12. The average income, as before, would be 6, so the Gini coefficient would be 1. 

  	If they all had the same income (6): Then there would be no differences between any of the pairs, so the Gini coefficient would be zero.






                [image: This flowchart shows the income differences between each pair of individuals, each individual respectively having an income of 2, 4, and 12.]



Figure 5.25 
Income differences in a three-person population.







  
  ​Another common tool for assessing the distribution of income or wealth is the Lorenz curve, which is explained and applied in Unit 2 of The Economy 2.0: Macroeconomics.




	Gini coefficient
	A measure of inequality of a quantity such as income or wealth, varying from a value of zero (if there is no inequality) to one (if a single individual receives all of it). It is the average difference in, say, income between every pair of individuals in the population relative to the mean income, multiplied by one-half. Other than for small populations, a close approximation to the Gini coefficient can be calculated from a Lorenz curve diagram. See also: Lorenz curve.



In general, when we calculate the Gini coefficient, we obtain a number between 0 (perfect equality) and 1 (extreme inequality). The more unequally resources are distributed among the members of the population, the larger is the Gini coefficient.


​​If we calculate the Gini coefficient for the distribution of income that would have resulted from the prize-sharing system described in the articles of the pirate ship Royal Rover, described in Section 5.1, we find that inequality among the pirates was low: the Gini is only 0.06.

In contrast, when the British Royal Navy’s ships Favourite and Active captured the Spanish treasure ship La Hermione, the division of the spoils on the two British men-of-war ships was far less equal: ordinary crew members received about a quarter of the income, with the remainder going to a small number of officers and the captain. Figure 5.26 compares the Gini coefficients for the three ships. By the standards of the day, pirates were unusually democratic and fair-minded in their dealings with each other.




                [image: In this diagram, the horizontal axis displays the cumulative share of the ship’s company, from lowest (crew) to highest income (captain), and ranges from 0 to 100. The vertical axis displays the cumulative share of income, and ranges from 0 to 100. Coordinates are (cumulative share of ship’s company, cumulative share of income). The line of perfect equality connects points (0, 0) and (100, 100). Three Lorenz curves lie below the line of perfect inequality, which are, from the highest to the lowest: the Lorenz curve for the pirate ship Royal Rover, the Lorenz curve for the British Navy (active), and the Lorenz curve for the British Navy (favourite).]



Figure 5.26 
The distribution of spoils: inequality among pirates and the British navy.






Peter T. Leeson. 2009. ‘The Invisible Hook: The Law and Economics of Pirate Tolerance’. New York University Journal of Law and Liberty, 4 (2): pp. 139–171. Robert Beatson. 1804. Naval and Military Memoirs of Great Britain, from 1727 to 1783 (vol. 3). Longman, Hurst, Rees and Orme.






Comparing income distributions and inequality across the world


​​To assess income inequality within a country, we can either use total market income (all earnings from employment, self-employment, savings, and investments), or disposable income, which better captures living standards. Disposable income is what a household can spend after paying tax and receiving transfers (such as unemployment benefit and pensions) from the government.




                [image: Market income is income from wages, salaries, self-employment, business, and investments. Disposable income is market income minus direct taxes plus cash transfers.]



Figure 5.27 
Market income and disposable income.







​In Section 1.4, we used the rich/poor ratio to compare income inequality in different countries. Here we calculate the Gini coefficient for market and disposable income in each country. We find, for example, that the Gini for market income in the Netherlands in 2020 was 0.40. By this measure, it has greater inequality than the Royal Rover, but less than the British navy ships. The Gini for disposable income in the same year was lower (0.31): redistributive government policies led to a more equal distribution.

There are many other ways to measure income inequality besides the Gini and the rich/poor ratio, but these two are widely used. Figure 5.28 compares the Gini coefficients for disposable and market income across a large sample of countries, ordered from left to right, from the least to the most unequal by the disposable income measure. The main reason for the substantial differences between nations in disposable income inequality is the extent to which governments redistribute income by taxing well-off families and transferring the proceeds to the less well off.

Figure 5.28 shows that:


​​​
  We describe redistribution of income by governments in more detail in the CORE Econ Insights A world of differences: An introduction to inequality and Persistent racial inequality in the United States.




  	The differences between countries in disposable income inequality (the top of the lower bars) are much greater than the differences in inequality of market incomes (the top of the upper bars).

  	The US and the UK are among the most unequal of the high-income economies.

  	The few poor and middle-income countries for which data are included are even more unequal in disposable income than the US but …

  	… (with the exception of South Africa) this is mainly the result of the limited degree of redistribution from rich to poor, rather than unusually high inequality in market income.






                [image: This bar chart shows market and disposable income Gini coefficients for a selection of countries in various years between 2011 and 2021. In all countries displayed, the market income Gini coefficient is higher than the disposable income Gini coefficient. The difference between these two Gini coefficients varies across countries.]



Figure 5.28 
Income inequality in market and disposable income across the world. View a different visualization of this data at OWiD.






OECD. Income Distribution Database. Accessed January 2023.







  
    Question 5.9 Choose the correct answer(s)

    Read the following statements and choose the correct option(s).

    
      	The Gini coefficient is higher when the distribution is more equal.

      	The Gini coefficient is one way to measure inequality. Other tools include the rich/poor ratio and the Lorenz curve.

      	The major disadvantage of the Gini coefficient is that it does not capture individuals in the middle of the distribution.

      	Total market income reflects what an individual can spend after paying taxes and receiving government transfers.

    

    
      	The opposite is true. The Gini coefficient is a measure of inequality. It is higher when the distribution is more unequal (or less equal).

      	There are various ways of measuring inequality, including the three mentioned in the question.

      	The rich/poor ratio does not capture individuals in the middle of the distribution. One advantage of the Gini coefficient is that it is calculated using the income or wealth of all individuals, at every point in the distribution.

      	Total market income reflects earnings from employment, self-employment, savings, and investment. Once this figure has been adjusted for taxes paid and benefits received, it is called disposable income.

    

  




  Exercise 5.7 Calculating Gini coefficients

  Draw two diagrams similar to Figure 5.25 and calculate the Gini coefficients for the following situations:

  
    	Incomes of 2, 4, and 22

    	Incomes of 4, 6, and 8

  




  Exercise 5.8 Inequality in market and disposable income

  Go to the World Inequality Database website. In the dropdown menu ‘By country’, select a country that you are interested in (or the country you currently live in).

  
    	Using the ‘Key indicators’ and ‘More indicators’ bar on the left, create a single graph that contains the following variables:
      
        	pre-tax income share of the top 1% of income earners

        	pre-tax income share of the bottom 50% of income earners

        	post-tax income share of the top 1% of income earners

        	post-tax income share of the bottom 50% of income earners.

      

    

    	Describe how each variable in the graph has evolved over time.

    	Explain whether the disparities in pre-tax income shown in your graph could be considered substantively and/or procedurally fair.

    	Comparing the pre-tax and post-tax income shares, comment on the extent to which government policies have addressed income inequality in your chosen country. Use a statistic based on your graph (or another statistic based on WID data) to support your answer.
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5.13 Application: A policy to redistribute the surplus and raise efficiency


​​In the Indian state of West Bengal, home to more people than Germany, many farmers work as sharecroppers (bargadars in the Bengali language), renting land from landowners in exchange for a share of the crop.

The traditional contractual arrangements throughout this vast state varied little from village to village, with virtually all bargadars giving half their crop to the landowner at harvest time. This had been the norm since the fourteenth century when Ibn Battuta, the Moroccan scholar and traveller in Unit 1, visited the area.

But, like Angela in Case 1, many thought this was unfair, because of the extreme levels of deprivation among the bargadars. In 1973, 73% of the rural population lived below what the Indian government defined as the ‘poverty line’—one of the highest poverty rates in India. In 1978, the newly elected Left Front government of West Bengal adopted new laws, called Operation Barga.

The new laws stated that bargadars:


  	could keep up to three-quarters of their crop

  	were protected from eviction by landowners, provided they paid them the  25% quota. 



Both provisions of Operation Barga were advocated as a way of increasing output. There are certainly reasons to predict that the size of the pie would increase, as well as the incomes of the farmers:


  	Bargadars had a greater incentive to work hard and well: Keeping a larger share meant that there was a greater reward if they grew more crops.

  	Bargadars had an incentive to invest in improving the land: They were confident that they would farm the same plot of land in the future, so would be rewarded for their investment.



West Bengal enjoyed a subsequent dramatic increase in farm output per unit of land, as well as farming incomes. By comparing the output of farms before and after the implementation of Operation Barga, economists concluded that both improved work motivation and investment occurred. One study suggested that Operation Barga was responsible for around 28% of the regional growth in agricultural productivity from 1979 to 1993. The empowerment of the bargadars also had positive spillover effects, as local governments became more responsive to the needs of poor farmers.1

Efficiency and fairness

Operation Barga was later cited by the World Bank as an example of good policy for economic development.2

The evidence that Operation Barga increased incomes indicates that the pie got larger, and the poorest people got a larger slice.

In principle, the increase in the size of the pie means there could be mutual gains from the reforms, with both farmers and landowners made better off.

However, the actual change in the allocation was not a Pareto improvement. The incomes of some landowners fell following the reduction in their share of the crop. Nevertheless, since it increased the income of the poorest people in West Bengal, we might judge that Operation Barga was fair. We can assume that many people in West Bengal thought so, because they continued to vote for the Left Front alliance. It stayed in power from 1977 until 2011.

We do not have detailed information for Operation Barga, but Figure 5.29 illustrates the effect of the land reform on the distribution of income in a hypothetical village with three sharecroppers and one landowner. The landowner works his own plot of land, and the sharecroppers farm their plots, which are identical to the landowner’s plot. The landowner’s income is higher than the sharecroppers’ for two reasons:


  	First, at harvest time, the sharecroppers hand over a share of their crop to the landowner, while the landowner receives his entire harvest.

  	Second, because the sharecroppers can keep only a fraction of what they produce, they have little incentive to work hard cultivating their crops, and as a result each produces less than the landowner.



To illustrate, suppose—as was the case in West Bengal before Operation Barga—the farmers pay a rent of half of their crop to the landowner. Assume that the farmers then work only half as hard as the landowner (because they receive only half of what they produce). This means that if the landowner produces one unit of output (say, a thousand kilograms of grain) then each farmer produces half of that amount.

The result is shown on the left-hand side of Figure 5.29. As in the previous section, the circles represent the individuals and show the income they receive. After the harvest and after the rent has been collected, the landowner has 1.75 units (thousand kilograms) of grain, and the farmers each have 0.25 units. This results in a Gini coefficient of 0.6.

Operation Barga raises each farmer’s crop share to 75%. The higher share motivates the farmers to work harder. We assume they now work three-quarters as hard as the landowner, so they produce 0.75 units (thousand kilograms) each. Each farmer transfers one quarter of their output to the landowner, resulting in incomes of 1.5625 units for the landowner, and 0.5625 for each farmer, as shown on the right of the figure.




                [image: There are two diagrams. Diagram 1 shows the incomes before Operation Barga. There are four individuals: the Landowner, Farmer A, Farmer B, and Farmer C. The Landowner has an income of 1.75 while Farmers A, B, and C each have incomes of 0.25. The income difference between each farmer and the Landowner is 1.5, while the income differences between any pair of farmers is 0. The total output is 2.5 and the Gini coefficient is 0.6. Diagram 2 shows the incomes after Operation Barga. There are four individuals: the Landowner, Farmer A, Farmer B, and Farmer C. The Landowner has an income of 1.5625 while Farmers A, B, and C each have incomes of 0.5625. The income difference between each farmer and the Landowner is 1, while the income differences between any pair of farmers is 0. The total output is 3.25 and the Gini coefficient is 0.308.]



Figure 5.29 
Bargaining in practice: how a land tenure reform in West Bengal reduced the Gini coefficient.






The numbers in Figure 5.29 show that Operation Barga reduced the difference in incomes between the landowner and the sharecroppers from 1.5 units to just one unit, and increased total output from 2.5 to 3.25 units, raising average income. The effect of both changes is to lower the Gini coefficient. By this measure, inequality in our hypothetical village has been cut in half.

The fact that, in West Bengal, both productivity and equality increased, highlights why this programme was considered to be such a success story.


​
  Exercise 5.9 Land reform and inequality

  Figure 5.29 shows how Operation Barga reduced economic inequality between farmers and landowners. However, since tenancy rights could only be passed down to sons in the family, Operation Barga also affected gender inequality within households. Use Sections 1 and 2 of this article to answer the following questions. (The article mentions some technical statistical terms, but they are not required to understand the main findings.)

  
    	How did the authors measure gender inequality within households? Briefly summarize how Operation Barga affected this measure of gender inequality.

    	Which types of households were most affected by the land tenure reforms, and why?

  




  Exercise 5.10 An increase in inequality

  Suppose that instead of the sharecroppers gaining enough political power to reduce the crop share they had to give to the landowner (which is what actually happened in West Bengal), the opposite had occurred, and the landowners had gained the right to claim three-quarters of the crop.

  
    	Assume that the landowner implemented this share, and that the sharecroppers, now receiving just a quarter of the crop, would correspondingly work only a quarter as hard as the landowner. What would the resulting Gini coefficient be?

    	Explain why the landowner would not implement this new share (that he gets three-quarters of the crop).

  




  
    	
      Abhijit V. Banerjee, Paul J. Gertler, and Maitreesh Ghatak. 2002. ‘Empowerment and Efficiency: Tenancy Reform in West Bengal’. Journal of Political Economy 110 (2): pp. 239–80. ↩

    

    	
      Ajitava Raychaudhuri. 2004. Lessons from the Land Reform Movement in West Bengal, India. Washington, DC: World Bank. ↩
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5.14 Application: Conflicts of interest and bargaining over wages, pollution, and jobs

Bruno and Angela have conflicting interests over hours of work and the distribution of grain. We can apply a similar model to cases of conflicting interests about the environment. Conflicts arise because environmental quality is never the same for everyone. When greenhouse gases or pollutants degrade an environment, some people suffer more than others, depending on their location and income, while some benefit from the economic activity that causes the damage.


	external effect, externality
	An external effect occurs when a person’s action confers a benefit or imposes a cost on others and this cost or benefit is not taken into account by the individual taking the action. External effects are also called externalities.



For example, in 2008 and 2009, two oil spills in the Niger delta of Nigeria destroyed fisheries. The spills resulted from the oil extraction activities of the Anglo-Dutch company, Royal Dutch Shell. Lawyers for the Ogoni people, who suffered these external effects, brought a lawsuit against the Nigerian subsidiary of Shell in the British courts. In 2015, Shell settled out of court and paid £3,525 per person, of which £2,200 was paid to each individual, and the rest to support community public goods. This award amounted to more than most Ogoni people would earn in a year. Lawyers representing the community helped to set up bank accounts for the 15,600 beneficiaries.


​​​​The transfers may have partially compensated the Ogoni for the loss of a healthy environment. (The UN Environment Programme has estimated that restoration will cost $1 billion and take 30 years.) For Royal Dutch Shell, the settlement requires them to bear at least some cost for the negative external effects of their activities, and might lead the company’s owners (and others extracting oil in the delta) to change their behaviour.


​Years earlier, a similar tale had unfolded in the USA. In 1974, a giant lead, silver, and zinc smelter owned by the Bunker Hill Company was the only major employer in the town of Kellogg, in the state of Idaho, employing 2,300 people. Many children in the town developed flu-like symptoms. Doctors discovered that they were the result of high lead levels in their blood—high enough to impair cognitive and social development.

Three children of Bill Yoss, a welder at the smelter, had been found to have dangerously high levels of lead poisoning. ‘I don’t know where we’ll end up,’ he told a People reporter. ‘We may pull out of the state.’

The company refused to release its own tests of the smelter’s lead emission levels. Unless the state’s emissions regulations were relaxed, it said, the smelter would shut down—which it did, in 1981. Former employees searched for work elsewhere. The value of the homes and businesses in the town fell to a third of its earlier level. The local schools, which were supported by property taxes, did not have the funding to cope with those who remained.

A model of conflicting environmental interests


​We model the Bunker Hill situation by considering a hypothetical town, Browneville, with a single firm that employs the entire labour force—but whose toxic emissions are a threat to the health of the citizens. The firm can vary the level of emissions that it imposes on the town, but the cost of emissions abatement means lost profits. The firm’s owner (who bears the cost) lives far enough away that the emissions do not affect the quality of his own environment. Therefore citizens and the firm owner have a conflict of interest over the level of emissions in the town. They also have an employer–employee conflict over the level of wages. You can think of the citizens as valuing ‘environmental quality’, which decreases when emissions increase.

The citizens of the town have some power to affect the outcome because (like Angela in Cases 2 and 3) each is free to leave Browneville and seek employment elsewhere. So the firm must offer a package of environmental quality and wages that is at least as desirable as their reservation option, which is what they expect to receive if they leave Browneville. We call this limit on what the firm must offer the citizens the ‘leave-town condition’.


  In 494 BCE in ancient Rome, in response to judicial harassment, indebtedness, and poverty, the poor people (called plebs) left Rome and threatened to settle outside its walls and to draw up their own constitution. The threat to use their reservation option of leaving increased their structural power and got them their own magistrates, along with a judicial and legislative assembly that allowed the plebs to pass their own laws.




​Likewise, the firm owner has power in relation to the citizens—he can also ‘say no’. The wage and environment package must not be so costly that he prefers his reservation option, which is to shut down or relocate, leaving the citizens unemployed. This cost limit is the firm’s ‘shutdown condition’. It places limits on the bargain that the citizens can strike with the firm.

We represent the preferences of the citizens and the firm in Figure 5.30, with the wage paid to the employees, w, on the horizontal axis, and the level of environmental quality experienced by the citizens on the vertical axis. For a simple measure of environmental quality, we use the amount that the firm spends on emissions reduction.

We assume that, like Angela, the citizens have indifference curves that are vertical shifts of each other (quasi-linear preferences). Their marginal rate of substitution (MRS) between wages and environmental quality depends only on the wage; so at each wage the indifference curves all have the same slope.

The owner of the firm cares about its total costs—the wage bill plus spending on emissions reduction. We can show indifference curves for the firm by drawing lines through combinations of wages and environmental quality that have the same total costs. Along this line, total costs are constant so each additional dollar spent on the environment is associated with a reduction in the wage bill by a dollar. This means that the firm’s MRS is constant: its indifference curves are straight lines. Work through the analysis in Figure 5.30 to determine the possible outcomes of the interaction.


  


                [image: In this diagram, the horizontal axis displays the wage. The vertical axis displayes environmental quality and ranges between 0 and 100. A downward-sloping, straight line connecting the two axes represents the firm’s shutdown condition. Above this line, the firm’s costs would be higher than its revenues. There is another downward-sloping, straight line, which is parallel to, and lies below, the firm’s shutdown condition line at all points. There are three downward-sloping convex curves representing the citizens’ leave-town condition. One curve is tangential to the firm’s shutdown condition line at point C (w-star, E_max), while the other line is tangential to the lower straight line at point F (w-star, E_min). The third curve lies between the former two, passes through point P which corresponds to wage w-star, and intersects the firm’s shutdown condition line in two points. At any given wage, the slope of the curves is the same. The area between the firm’s shutdown condition line and the lowest curve is the feasible set.]



Figure 5.30 
Conflicts of interest over wages and environmental spending.
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The firm’s shutdown condition



This line joins combinations of wages and environmental quality at which the firm’s total costs (wage bill plus emissions reduction) would be equal to its revenue. Above this line, it would be unable to make a profit and would shut down.






  


                [image: The firm’s indifference curves: In this diagram, the horizontal axis displays the wage. The vertical axis displayes environmental quality and ranges between 0 and 100. A downward-sloping, straight line connecting the two axes represents the firm’s shutdown condition. Above this line, the firm’s costs would be higher than its revenues. There are two other lines, which are parallel to, and lie below the firm’s shutdown condition line at all points.]



The firm’s indifference curves



Each line joins combinations of wages and environmental quality that have the same total cost for the firm. Lower lines correspond to lower costs and higher profit.






  


                [image: The citizens’ indifference curves: In this diagram, the horizontal axis displays the wage. The vertical axis displayes environmental quality and ranges between 0 and 100. A downward-sloping, straight line connecting the two axes represents the firm’s shutdown condition. Above this line, the firm’s costs would be higher than its revenues. There are three downward-sloping convex curves representing the citizens’ leave-town condition. One curve lies above the firm’s shutdown at all points, while the other lines intersect the firm’s shutdown condition line in two points. At any given wage, the slope of the curves is the same.]



The citizens’ indifference curves



The citizens care about the wage and the quality of the environment. At a given wage, every indifference curve has the same slope (MRS). The lowest indifference curve shown corresponds to their reservation utility. Below this, they would leave town.






  


                [image: The feasible set: In this diagram, the horizontal axis displays the wage. The vertical axis displayes environmental quality and ranges between 0 and 100. A downward-sloping, straight line connecting the two axes represents the firm’s shutdown condition. Above this line, the firm’s costs would be higher than its revenues. There are three downward-sloping convex curves representing the citizens’ leave-town condition. One curve lies above the firm’s shutdown at all points, while the other lines intersect the firm’s shutdown condition line in two points. At any given wage, the slope of the curves is the same. The area between the firm’s shutdown condition line and the lowest curve is the feasible set.]



The feasible set



Combinations of wages and environmental quality in the area between the firm’s shutdown condition and the citizens leave-town condition are feasible outcomes.






  


                [image: If the rules of the game favoured the citizens: In this diagram, the horizontal axis displays the wage. The vertical axis displayes environmental quality and ranges between 0 and 100. A downward-sloping, straight line connecting the two axes represents the firm’s shutdown condition. Above this line, the firm’s costs would be higher than its revenues. There are two downward-sloping convex curves representing the citizens’ leave-town condition. One curve is tangential to the firm’s shutdown condition line at point C (w-star, E_max), while the other line intersects the firm’s shutdown condition line in two points. At any given wage, the slope of the curves is the same. The area between the firm’s shutdown condition line and the lowest curve is the feasible set.]



If the rules of the game favoured the citizens



Suppose the citizens could impose a legally enforceable level of environmental quality in the town, and set their own wages. To reach the highest indifference curve in the feasible set, they would choose allocation C where their indifference curve is tangent to the firm’s shutdown condition, with a wage w* and environmental quality Emax.






  


                [image: If the rules of the game favoured the owner: In this diagram, the horizontal axis displays the wage. The vertical axis displayes environmental quality and ranges between 0 and 100. A downward-sloping, straight line connecting the two axes represents the firm’s shutdown condition. Above this line, the firm’s costs would be higher than its revenues. There is another downward-sloping, straight line, which is parallel to, and lies below, the firm’s shutdown condition line at all points. There are two downward-sloping convex curves representing the citizens’ leave-town condition. One curve is tangential to the firm’s shutdown condition line at point C (w-star, E_max), while the other line is tangential to the lower straight line at point F (w-star, E_min). At any given wage, the slope of the curves is the same. The area between the firm’s shutdown condition line and the lowest curve is the feasible set.]



If the rules of the game favoured the owner



On the other hand, if the firm could announce a take-it-or-leave-it ultimatum, it would choose allocation F, to keep its costs as low as possible in the feasible set. The line of equal costs at F is tangent to the citizens’ leave-town condition, with a wage w* and environmental quality Emin.






  


                [image: The difference between Emax and Emin: In this diagram, the horizontal axis displays the wage. The vertical axis displayes environmental quality and ranges between 0 and 100. A downward-sloping, straight line connecting the two axes represents the firm’s shutdown condition. Above this line, the firm’s costs would be higher than its revenues. There is another downward-sloping, straight line, which is parallel to, and lies below, the firm’s shutdown condition line at all points. There are three downward-sloping convex curves representing the citizens’ leave-town condition. One curve is tangential to the firm’s shutdown condition line at point C (w-star, E_max), while the other line is tangential to the lower straight line at point F (w-star, E_min). The third curve lies between the former two, passes through point P which corresponds to wage w-star, and intersects the firm’s shutdown condition line in two points. At any given wage, the slope of the curves is the same. The area between the firm’s shutdown condition line and the lowest curve is the feasible set.]



The difference between Emax and Emin



The distance between F and C is a measure of the surplus from the interaction between the citizens and the business. Within the shaded area, any outcome is preferred by both parties to their outside option, but only the ones on the line FC, such as P, are Pareto efficient.








The situation illustrated in Figure 5.30 is similar to Case 3 for Angela and Bruno, in which there was a range of Pareto-efficient outcomes over which they could negotiate. Here again, because of our assumption about the citizens’ preferences, we can measure the surplus as the vertical distance between the reservation indifference curves of the firm and the citizens, and the Pareto efficiency curve is a straight line.

The Pareto efficiency curve

Pareto-efficient allocations of wages and environmental quality maximize the joint surplus. They occur where the indifference curves of the firm and citizens are tangent to each other:

\[\text{citizens’ MRS} = \text{firm’s MRS}\]
This happens at all allocations with wage w*: the Pareto efficiency curve is the vertical line at w* in Figure 5.30.

Digging a bit deeper, our assumptions—that both environmental quality, E, and the wage, w, are measured in dollars, and that citizens have quasi-linear preferences—give us an easy way to measure changes in utility, and calculate the MRS.


	marginal utility
	The additional utility resulting from a one-unit increase in the amount of a good.




​Citizens value improvements in environmental quality in the same way, irrespective of the wage. So we can say that an increase of $1 in E raises their utility by $1, whatever the wage. However, an increase in $1 spent on wages raises utility by an amount we denote by MU, standing for the marginal utility. Citizens have diminishing marginal utility of wages: they value wage increases highly when the current level of wages is low, but MU diminishes as wages rise.

We can use this to understand the curved shape of the citizens’ indifference curves. To calculate the slope (MRS), suppose wages rise by $1. The downward slope of the indifference curve is the reduction in E that is needed to keep utility constant.  The wage  rise increases utility by MU dollars, so the required reduction in E is MU dollars:

\[\text{citizens’ MRS} = \text{marginal utility of wages}\]
The flattening of the indifference curves as wages rise corresponds directly to the diminishing marginal utility of wages.

We can calculate the firm’s MRS in the same way. Remember, the firm is indifferent between combinations of w and E that have the same total cost. If n is the size of the town’s labour force employed by the firm, the firm’s costs are given by:

\[\text{total cost} = E + wn\]
Suppose the wage rises by $1. The wage bill increases by n dollars. To keep total costs constant, E must be reduced by n dollars. So the downward slope of the firm’s indifference curves is n dollars:

\[\text{firm’s MRS} = n\]
Pareto-efficient allocations of wages and environmental quality occur at tangency points of the indifference curves—that is, where the citizens’ and firm’s MRS are equal. So the condition for Pareto efficiency is:

\[\text{MU} = n\]
In Figure 5.30, w* is the wage at which this condition is satisfied.

How will the allocation be determined?

Structural power

The outcome of the conflict will be one of:


  	the firm shuts down

  	the citizens leave town

  	the conflict is resolved somewhere between the shutdown condition and the leave-town condition.



The position of the shutdown and leave-town conditions reflects the structural power of the firm’s owner and the citizens. This is because the conditions are determined by the owner’s and the citizens’ next best alternative: the profits the firm could make by locating somewhere else or how the citizens would fare in some other town.


​Bargaining power

If the firm does not shut down and if the citizens do not leave, then the outcome of the conflict—somewhere between the two conditions—will be determined by the bargaining power of the owner and the citizens. Any combination of wages and environmental quality in the shaded area in Figure 5.30 is a feasible allocation.

Allocations on the vertical line between C and F are both feasible and Pareto efficient. If the outcome is on this line, the distance between C and F (Emax − Emin) is the total surplus. Citizens get higher rents close to C; the firm’s rent is higher near F. We cannot say which outcome will occur, though, unless we know more about the bargaining power of the citizens and the firm.

The firm has all the bargaining power

If the firm could simply announce a take-it-or-leave-it ultimatum, then it would choose point F. We say that the firm has all the bargaining power. Its costs will then be well below shutdown level; it will be making high profits, and freely emitting toxic materials. The difference (Emax − Emin) shows up as profit in the firm’s accounts. But environmental quality is at the minimum level citizens can accept: (Emax − Emin) also shows up as exposure to health hazards in their medical records.

Citizens have all the bargaining power

If citizens have the power to choose for themselves, they would impose point C, with environmental quality Emax. The utility (or welfare) of the town’s residents would be as high as possible, given that the firm has to make enough profit to continue in business.

Dividing the mutual gains

How the surplus from an interaction—the pie—is divided between two parties depends on their relative bargaining power. If both citizens and firm have some bargaining power, they may be able to achieve an outcome between C and F, sharing the surplus (Emax − Emin).

A point such as P in Figure 5.30 might be possible if the citizens, acting jointly through their town council, imposed a legal minimal level of welfare for the business to continue to operate. Acting together, they would have more bargaining power than if they used the threat to leave town as individuals: they could require that the business’s decisions should provide a higher level of utility for citizens than the one on their individual leave-town condition.

Bargaining power in this case would be affected not only by the two parties’ reservation options but also by:


  	Enforcement capacity: The town government may not have enforcement capacities to impose an emissions limit on the firm.

  	Verifiable information: The citizens may not have sufficient information about the levels and dangers of emissions to win a case in court. If so, the firm would not comply with an agreed-upon emissions level corresponding to point P.

  	Citizen consensus: If the town’s citizens were not in agreement about the dangers of the emissions, the elected officials of the town who legislate an emissions limit might not be re-elected.

  	Lobbying: The firm may be able to convince the citizens that their health concerns were misplaced, or had little to do with the firm’s emissions.

  	 Legal recourse: The firm may be legally entitled to emit any level of emissions that it finds profitable (perhaps subject to having purchased permits allowing it to do this). 




  
    Question 5.10 Choose the correct answer(s)

    Consider a town with a single firm that employs the entire labour force, whose toxic emissions are a threat to the health of the citizens. Figure 5.30 shows the firm’s shutdown curve (the combination of wages and environmental quality offered by the firm that would just about keep the firm operating) and the citizens’ indifference curves for the quality of environment and their wage income. The citizens’ reservation indifference curve is also shown.

    Based on this information, read the following statements and choose the correct option(s).

    
      	All points below the citizens’ reservation indifference curve and above the firm’s ‘shutdown’ curve are infeasible.

      	If the firm has all the bargaining power, then point C is chosen.

      	If the citizens have all the bargaining power, then they will choose the point in the feasible set with the highest possible wage.

      	Point C is the only Pareto-efficient choice.

    

    
      	At any of these points, at least one of the parties would prefer to take their outside option.

      	Point F would be chosen, because it is the point that maximizes profits while satisfying the citizens’ ‘leave-town condition’.

      	Point C would be chosen, because it is the point that places citizens on their highest indifference curve while satisfying the firm’s ‘shutdown condition’. They strictly prefer C to the point where the ‘shutdown’ curve intersects the horizontal axis, which is the highest feasible wage.

      	All points within the feasible set where the firm’s and citizens’ indifference curves are tangent are Pareto efficient (the line CF), including C, P, and F.

    

  




  Exercise 5.11 Wages and environmental quality

  Redraw Figure 5.30 to illustrate what happens in the following situations, and how the range of Pareto-efficient outcomes might differ from the scenario shown in Figure 5.30.

  
    	The firm finds a highly profitable alternative place to relocate to.

    	The government offers assistance for workers to find jobs in other towns.

  



	



    

        

    
    

	
Unit 5 The rules of the game: Who gets what and why

5.15 Summary


  	Institutions are sets of laws and informal rules that regulate social interactions. They determine who does what, and the power of each party to get what they want in the resulting allocation.

  	Allocations may be judged and compared according to the Pareto criterion, and to fairness standards relating to the final allocation or the rules of the game.

  	Modelling an interaction between a worker and a landowner shows how institutions and power affect the allocation: both structural power (the value of alternative options), and bargaining power (how the surplus is shared).

  	Forced labour can occur where institutions protect property rights, but not the rights of workers. Workers lack structural and bargaining power and receive the minimum utility sufficient for survival and compliance.

  	When courts enforce contracts and workers can say no, an employer or landowner who can make a take-it-or-leave-it offer will obtain the whole surplus. The allocation is Pareto efficient but the worker has no bargaining power, and therefore receives only their reservation utility.

  	Workers with democratic political rights may be able to achieve legal reforms to improve their terms of employment. If the outcome is not Pareto efficient, bargaining between the parties can achieve a Pareto-efficient allocation, with a larger surplus that is shared between them.

  	A similar model applies to citizens and firms with conflicting interests in the environmental impacts of production; the outcome depends on the structural and bargaining power of players.

  	The two-person model illustrates how income is distributed between the parties, given their endowments of land and human capital. In general, the distribution of income in an economy depends on the distribution of endowments, which may transmit inequality between generations.

  	The degree of inequality in a population can be represented, measured, and compared across time and countries using the Gini coefficient.




  Concepts and models introduced and applied in Unit 5

  
    	Institutions (including land tenure, workers’ rights, contract enforcement, voting); power (structural and bargaining power)

    	Criteria for evaluating an allocation: substantive judgements of fairness, procedural judgements of fairness, Pareto criterion

    	Technology, the production function, the average product of labour, MRT

    	Solving constrained choice problems: indifference curves and the feasible set; MRS = MRT

    	Modelling a two-person interaction: reservation options, reservation indifference curves, economic rent, gains from exchange, joint surplus, conditions for Pareto efficiency, and the Pareto efficiency curve

    	Inequality: Gini coefficient, endowments, human capital

  



	



    

        

    
    

	
Unit 5 The rules of the game: Who gets what and why
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    Unit 6
    The firm and its employees
  

    
      How the interactions among the firm’s owners, managers, and employees influence wages, work, and profits, and how this affects the entire economy
    




  Before you start

  To understand the wage-setting model in this unit you will need to be able to apply the method explained in Unit 3 for solving constrained choice problems using indifference curves and the feasible set. If you are not familiar with this method you should read Sections 3.2 to 3.5 before beginning work on this unit.



6.1 Exploding tyres: The mystery unravelled


​In March 2000, Teri Lawrence was driving her 1996 Ford Explorer SUV near Fort Lauderdale, Florida. ‘All of a sudden,’ she said, ‘there was this explosion.’ One of her tyres had blown out. The Ford Explorer flipped over, and she was badly injured. By summer, with similar reports of blowouts and overturned Explorers accumulating, Ford convened a ‘war room’ to deal with the public relations catastrophe. They quickly determined that the Firestone tyres used on most Explorers were at fault. There were no unusual reports of blowouts on Explorers with Goodyear tyres.

In August 2000, in partnership with Ford, Firestone recalled 6.5 million tyres. According to the US National Highway Traffic and Safety Administration, blowouts of the Firestone tyres in question had resulted in crashes that took 271 lives. In the next four months, the market value of Firestone shares on the stock exchange dropped by $9.2 billion, to less than half of their value before the crisis. But the cause of the spate of fatal blowouts remained a mystery.


​​​In 2003, economists Alan Krueger and Alexandre Mas set out to solve the mystery of the exploding tyres.1 High-speed stress tests confirmed that there was nothing wrong with the design of the tyres. An inconspicuous clue, however, pointed to ‘the scene of the crime’, if not its motive. On the sidewall of each of the blown-out tyres was a ten-digit tyre code, indicating the particular plant that had produced the tyre and the week of its production. Most of the faulty tyres had been produced at just one of Firestone’s six plants, located in Decatur, Illinois.

For years, the Firestone Decatur plant had been in the news for other reasons. In 1994, the company had imposed a 12-hour shift that rotated between night and day for each worker, replacing the historic 8-hour shift. New hires’ wages were reduced by 30%; vacations for more senior workers were cut by two weeks. On 12 July 1994, the United Rubber Workers union that represented the employees called a strike. The firm immediately hired 2,300 replacement workers, paying them 30% less than wages previously paid. Ten months later, the union called off the strike; returning workers accepted substantial pay cuts, a freeze in their pension benefits, and the 12-hour shifts. Protests and bitterness towards the company continued.

Building tyres at the time was a labour-intensive and skilled occupation. A number of the union workers blamed lack of training and experience among the replacement workers for the tyre blowouts. William Newton, a senior tyre builder in Decatur, reported that he ‘saw a lot of people working as replacements who did not know how to build tyres’. But investigators looking at the detailed records of exactly when the faulty tyres were produced were in for a shock—virtually none of them had been produced during the strike, when Firestone was employing the replacement workers. Most of the faulty tyres had been produced by experienced union workers, both before the strike—when Firestone’s pay cuts, 12-hour shift, and other new demands had been announced—and after the defeat of the strike, when the union workers returned.


​​To Krueger and Mas the evidence suggested that the tyre defects were due to labour strife, the result of deliberate worker retaliation against Firestone’s anti-union policies. The owners of Firestone discovered that they could indeed impose a 12-hour shift and a 30% pay cut, but they could not ensure that safe tyres would be produced if their employees were angry as a result.

Firms and the coordination of work

Firms are major actors in the economy, and we often refer to a firm as if it were a person—we might talk about ‘the price Firestone charges’. But the story of Firestone Decatur illustrates that what happens within the firm matters too: firms are also stages, on which the owners, managers, and workers act out their sometimes common, but sometimes competing, interests. In this unit we study firms, and how they coordinate and manage the work done by individuals.


  Among the institutions of modern capitalist economies, the firm rivals the government in importance. In their book, The Company, John Micklethwait and Adrian Wooldridge explain how this happened.2




​​​The economy is made up of people doing many different types of work: driving trucks or operating checkouts; producing Apple display modules, or tyres, or clothing. Producing display modules also involves many distinct tasks, done by different employees within Samsung or LG, the companies that make them for Apple. While some people work for governments and not-for-profit organizations, the majority of people in rich nations make their living by working in a firm.


  Building block

  For more about the gains from specialization in firms and markets read Section 2.3.




​The division of labour (specialization in different tasks) brings productivity gains both within firms, and across the economy when firms specialize and trade with each other.


  	The components of goods are produced by different people in different departments of the firm, and assembled to produce a finished shirt or Apple iPhone.

  	Alternatively, components produced in different firms may be brought together through market interactions between firms.

  	Through a process of buying and selling goods on markets, the finished iPhone gets from the producer into the pocket of the consumer, and the American Apparel shirt ends up on somebody’s back.



Herbert Simon, an economist, has used the imaginary example of a view from Mars to explain why it is important to study firms as well as markets.


  Great economists Herbert Simon

  
  ​


                [image: Portrait of Herbert Simon]






  Imagine a visitor approaching Earth from Mars, Herbert ‘Herb’ Simon (1916–2001) urged his readers. Looking at Earth through a telescope that revealed social structure, what would our visitor see? Companies might appear as areas of green, he suggested, divisions and departments as faint contours within. Connecting the green areas, red lines of buying and selling. And within the areas, blue lines of authority, connecting bosses and workers.

  Traditionally, economists had focused on the market and the competitive setting of prices. But to a visitor from Mars, Simon suggested:

  
    Organizations would be the dominant feature of the landscape. A message sent back home, describing the scene, would speak of ‘large green areas interconnected by red lines.’ It would not likely speak of ‘a network of red lines connecting green spots’. (‘Organizations and Markets’, 1991)3

  

  Trained as a political scientist, Simon made important contributions to economics. His desire to understand society led him to study both institutions and the human mind—to open the ‘black box’ of motivations that economists had come to take for granted. His work was celebrated in computer science, psychology, and economics, for which he won the Nobel Prize in 1978.

  
  ​A firm, he pointed out, is not simply an agent, shifting to match supply and demand. It is composed of individuals, whose needs and desires might conflict. Simon asked: when would individuals work under contract to perform particular, predefined tasks, and when would firms and workers enter into an employment contract, allowing a boss to manage the worker’s time?

  When the desired task is easy to specify in a contract, Simon explained, we could view this as simply work-for-hire. But high uncertainty (the employer not knowing in advance what needs to be done) would make it impossible to specify in a contract what the worker was to do. The result would be an employer–employee relationship that is characteristic of the firm.4

  This early work showcased two of Simon’s lasting interests: economic interactions that are too complex to be described contractually, and the role of uncertainty in changing the nature of decision-making.

  Understanding the need for employment contracts explains one feature of firms (the lines of authority that connect bosses and workers). But what makes a good organization? This is a question for psychologists as much as economists, because we know that incentives that tie individual rewards to the success of the organization appear to have little effect.

  
  ​Simon’s intellectual career can be contrasted with another great economist, Friedrich Hayek, whose ideas we examine in Unit 8. Both were interested in how societies could thrive in the face of uncertainty. For Hayek, the price mechanism was all: a device to collect and process vast quantities of information, and so synchronize systems of arbitrary size.

  But for Simon, the price mechanism needed to be supplemented—or supplanted—by institutions and governments better equipped to handle uncertainty and rapid change. These alternative ‘authority mechanisms’ draw on partially understood aspects of the human psyche: loyalty, group identification, and creative satisfaction.

  
  ​By the time of his death in 2001, many of Simon’s ideas had reached the mainstream. Behavioural economics has roots in his attempts to build economic theories that reflect empirical data. Simon’s work showed that economics could not be a self-contained science: an economist needs to be both a mathematician, working with decision sets and utilities, and a social psychologist, reasoning about the motivations of human relationships.




  
    Question 6.1 Choose the correct answer(s)

    Read the following statements and choose the correct option(s). Herbert ‘Herb’ Simon argued that:

    
      	Markets are the dominant feature of the economy, much more so than organizations such as firms.

      	Economic interactions are typically defined by simplicity and certainty.

      	The price mechanism would be sufficient to resolve potential conflicts of interest between different agents within the firm, such as managers and workers.

      	 Not knowing in advance exactly what the worker will have to do makes it difficult for the employer–employee relationship to be defined by contracts for predefined tasks. 

    

    
      	He argued the opposite—that organizations are the dominant feature, more so than markets.

      	Herb Simon studied relationships that are characterized by complexity and uncertainty.

      	He argued that alternative mechanisms, including institutions and government, are required to supplement (or even supplant) the price mechanism.

      	Firms are typically defined by employer–employee relationships rather than contracts for specific, predefined tasks, due to the uncertainty that exists around what the firm will need to require of the worker.
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Unit 6 The firm and its employees

6.2 The structure of the firm: Owners, managers, and workers


​​Within firms, work is coordinated by owners and managers, who determine the tasks to be performed, employ workers to carry them out, and direct their activities. The managers of Walmart, the world’s largest retailer, direct the activities of 2.1 million employees, more people than in any army in world history before the nineteenth century. Walmart is exceptionally large, but—like many firms—it brings together a large group of people and coordinates their work to make profits.

Firms do not form spontaneously like flash mobs and then disappear. They are organizations with a decision-making process and ways of imposing decisions on the people in them.


​Figure 6.1 shows a simplified picture of the firm’s actors and decision-making structure.


  


                [image: This diagram shows the relationship between the Board of Directors (owners), managers, and workers in a firm. Managers implement the long-term strategies decided by the Board of Directors, by assigning tasks to workers. Each manager is in charge of a number of workers. Workers often know things that managers do not, and managers know things that owners do not.]



Figure 6.1 
The firm’s actors and its decision-making and information structures.






  


                [image: Owners decide long-term strategies: This diagram shows the relationship between the Board of Directors (owners), managers, and workers in a firm. Managers implement the long-term strategies decided by the Board of Directors.]



Owners decide long-term strategies



 The owners, through their board of directors, decide the firm’s long-term strategies: how, what, and where to produce. They direct the manager(s) to implement these decisions. 






  


                [image: Managers assign workers: This diagram shows the relationship between the Board of Directors (owners), managers, and workers in a firm. Managers implement the long-term strategies decided by the Board of Directors, by assigning tasks to workers. Each manager is in charge of a number of workers.]



Managers assign workers



Each manager assigns workers to the tasks required for these decisions to be implemented, and attempts to ensure that the assignments are carried out.






  
  ​


                [image: Flows of information: This diagram shows the relationship between the Board of Directors (owners), managers, and workers in a firm. Managers implement the long-term strategies decided by the Board of Directors, by assigning tasks to workers. Each manager is in charge of a number of workers. Workers often know things that managers do not, and managers know things that owners do not.]



Flows of information



The upward green arrows represent flows of information. They are dashed lines because workers often know things that managers do not, and managers know things that owners do not.









	asymmetric information, asymmetry of information
	Information that is relevant to the parties in an economic interaction, but is known by some but not by others. See also: adverse selection, moral hazard.




​​The dashed green arrows represent a problem of asymmetric information between levels in the hierarchy (owners and managers, managers and workers). Since owners or managers do not always know what their subordinates know or do, not all of their directions or commands (grey downward arrows) are necessarily carried out.

Comparing interactions in firms and markets

Interactions within firms are different from interactions in markets:


  	 In markets with many firms competing for customers, power is decentralized. Purchases and sales result from buyers’ and sellers’ independent decisions. An ‘order’ in a market is a request for a purchase that can be rejected if the seller pleases. 

  	In firms, power is concentrated in the hands of the owners and managers, who issue directives and expect employees to carry them out. An ‘order’ in the firm is a command.




​​For example, a bakery cannot text its customers to tell them to ‘Show up at 8 a.m. and purchase two cakes for €1 each’. It could tempt them with a special offer, but it cannot require them to show up. When you buy or sell something, it is generally voluntary. You respond to prices, not commands.


​But the bakery can tell its employees to show up and follow the orders of the manager. Firms have decision-making structures in which some people have power over others. Ronald Coase, the economist who founded the study of the firm as a stage, wrote:


  If a workman moves from department Y to department X, he does not go because of a change in relative prices but because he is ordered to do so … the distinguishing mark of the firm is the suppression of the price mechanism. (‘The Nature of the Firm’, 1937) 1



Coase likened the firm in a capitalist economy to a miniature, privately owned, centrally planned economy. Its top-down decision-making structure resembles the centralized direction of production in entire economies that took place in many Communist countries (and in the US and the UK during the Second World War).2


  When economists agree Coase and Marx on the firm and its employees

  
  ​The writer, George Bernard Shaw (1856–1950), joked that ‘if all economists were laid end to end, they would not reach a conclusion.’

  This is funny, but not entirely true.

  Strikingly, two economists from different centuries and political orientations came up with similar ways of understanding the firm and its employees.

  
  ​In the nineteenth century, Marx contrasted the way buyers and sellers interact in a market, voluntarily engaging in trade, with the firm’s organization as a top-down structure in which employers issue orders and workers follow them. He called markets ‘a very Eden of the innate rights of man’, but described the owners of firms as ‘exploit[ing] labour … to the greatest possible extent’.

  
  ​When Ronald Coase died in 2013, he was described by Forbes magazine as ‘the greatest of the many great University of Chicago economists’. The motto of Forbes is ‘The capitalist tool’, and the University of Chicago has a reputation as the centre of conservative economic thinking.

  Yet, like Marx, Coase stressed the central role of authority in the firm’s contractual relations:

  
    Note the character of the contract into which an [employee] enters that is employed within a firm … for certain remuneration [the employee] agrees to obey the directions of the entrepreneur. (‘The Nature of the Firm’, 1937)

  

  Coase sought to understand why firms exist at all, quoting his contemporary D. H. Robertson’s description of them as ‘islands of conscious power in this ocean of unconscious cooperation’.

  Both based their thinking on careful empirical observation, and they arrived at a similar understanding of the hierarchy of the firm. But they disagreed on the consequences of what they observed: Coase thought that the hierarchy of the firm was a cost-reducing way to do business. Marx thought that the coercive authority of the boss over the worker limited the employee’s freedom. Despite their disagreements, Coase and Marx advanced economics with a common idea.




  
    Question 6.2 Choose the correct answer(s)

    Read the following statements and choose the correct option(s).

    
      	Karl Marx and Ronald Coase came up with similar ways of understanding the firm and its employees.

      	The defining characteristic of markets, according to Marx, is that one party demonstrates authority over the other party.

      	 Karl Marx emphasized the benefits of the authority structure that operates within firms. 

      	Ronald Coase emphasized the benefits of the authority structure that operates within firms.

    

    
      	Both Karl Marx and Ronald Coase came up with a similar understanding of the hierarchy of the firm, based on careful empirical observation.

      	Marx discussed how market participants interact voluntarily. In contrast to this, he discussed authority in regards to relationships within firms.

      	Marx argued that the coercive authority of the boss over the worker limited the employee’s freedom.

      	In particular, he discussed how the hierarchical structure of the firm could reduce costs.

    

  



Contracts and relationships

How large are employment rents?


	employment contract
	A system in which producers are paid for the time they work for their employers.




​​A contract for the sale of a car transfers ownership, meaning that the new owner can now use the car and exclude others from its use and sell it to someone else. Under an employment contract, by contrast, an employee gives the employer the right to direct them to be at work at specified times, and authority over the use of their time while at work. The contract does not give the employer ownership of the employee—that would be slavery. To summarize:


  	Contracts for products sold in markets permanently transfer ownership of the good from the seller to the buyer.

  	Contracts for labour temporarily transfer authority over a person’s activities from the employee to the manager or owner.



In an employment contract, the worker is paid according to the time for which they work, not the specific tasks they undertake while working.


​Employment differs from other market interactions in two other ways. In markets for goods, we shop around; our interactions with individual sellers or buyers are short-lived and often not repeated. An employment contract typically establishes a long-term relationship that may last years, decades, or even a lifetime. Figure 6.2 shows that in 2021, 42% of employees across 36 countries had been with their current employer for 10 years or more.




                [image: This bar chart shows the percentage of all employees according to the length of the time in their current job. The data is in the format: length of time, percentage of employees. Less than a month, 2%. Between 1 and 6 months, 8%. Between 6 and 12 months, 7%. Between 1 and 3 years, 13%. Between 3 and 5 years, 12%. Between 5 and 10 years, 14%. 10 years and over, 42%.]



Figure 6.2 
Distribution of job tenure, 2021.






Calculations based on OECD. Employment by job tenure intervals – persons. Accessed January 2023.







	incomplete contract
	A contract that does not specify, in a way that can be enforced by a court, every aspect of the exchange that affects the interests of parties to the exchange (or of others).




​​​The second difference is that employment contracts are incomplete: they do not cover everything that the parties care about, such as how hard and well the employee will work, or whether the employee will quit or the employer terminate their job.

In subsequent sections, we will explore the reasons for these differences.


  Exercise 6.1 The structure of an organization

  In Figure 6.1 we showed the actors and decision-making structure of a typical firm.

  
    	How might the actors and decision-making structure of three organizations, Google, Wikipedia, and a family farm compare with this?

    	Draw an organizational structure chart in the style of Figure 6.1 to represent each of these entities.

  




  
    Question 6.3 Choose the correct answer(s)

    Read the following statements and choose the correct option(s).

    
      	A labour contract transfers ownership of the employee from the employee to the employer.

      	Compared to sale contracts, employment contracts are typically long-term.

      	In a labour contract, one side of the contract has the power to issue orders to the other side, but this power is absent from a sale contract.

      	A firm is a structure that involves decentralization of power to the employees.

    

    
      	That would be slavery. A labour contract grants the firm the authority to direct the activities of the employee during specific times.

      	As shown in Figure 6.2, across many countries, most employment contracts last a year or more, with around 36% employees staying with their employer for ten or more years.

      	A labour contract gives the employer the authority to direct the activities of the employee, whereas a sale contract transfers property rights and does not bind the parties to further actions.

      	Firms represent a concentration of economic power in the hands of the owners and managers.
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Unit 6 The firm and its employees

6.3 Other people’s money: The separation of ownership and control


​Owners, managers, and employees have a common interest in the firm’s success. They would all suffer if it failed. But they have conflicting interests about how to distribute the proceeds of the firm’s success among themselves in the form of wages, managerial salaries, and owners’ profits. And they may disagree about conditions of work, managerial perks, and who makes key decisions.


	capital goods, capital
	Capital goods (sometimes shortened to ‘capital’) are the durable and costly non-labour inputs used in production (e.g. machinery, equipment, buildings). They do not include some essential inputs (e.g. air, water, knowledge) that are used in production at zero cost to the user.
	asset
	An asset is something that is owned, and has value.
	residual claimant
	The person who receives the income left over from a firm or other project after the payment of all contractual costs (for example, the cost of hiring workers and paying taxes).




​​The firm’s profits legally belong to the people who own the firm’s capital goods and other assets. The owners direct other members of the firm to take actions that contribute to the firm’s profits. This, in turn, will increase the value of the firm’s assets.


​Profits depend on three things:


  	costs of acquiring the inputs to production (raw materials, labour, energy, and capital goods)

  	output of goods and services (how much the inputs produce)

  	revenues from selling the output.



\[\text{profit} = \text{sales revenue} - \text{input costs}\]

​The owners take whatever remains after revenues are used to pay employees, managers, suppliers, creditors, and taxes. Profit is the residual. It is what’s left of the revenues after these payments. So the owners are called residual claimants. Managers (unless they are also owners) are not residual claimants. Neither are employees.

This division of revenue has an important implication. If revenues increase because managers or other employees do their job well, the owners will benefit, but the employees will not (unless they receive a promotion, bonus, or salary increase).

In small enterprises, the owners may also be the managers who take operational and strategic decisions. For example, consider a restaurant owned by a sole proprietor, who decides on the menu, hours of operation, marketing strategies, choice of suppliers, and the size and compensation of the workforce. The owner-manager will usually try to maximize the profits of the enterprise by providing the kinds of food and ambience that people want, at competitive prices.


	shares, stocks
	Shares (also known as stocks) are financial assets that can be bought and sold, giving their owners (the shareholders) shared ownership of the assets of a firm, and therefore a right to receive a corresponding share of the firm’s profit.
	separation of ownership and control
	The attribute of some firms by which managers are a separate group from the owners.




​Large corporations usually have many owners, most of whom play no part in the management. The owners are individuals and institutions (such as pension funds) that own the shares issued by the firm. By selling shares to the general public, a firm can raise capital to finance its growth, leaving strategic and operational decisions to a relatively small group of specialized managers.

These decisions include what, where, and how to manufacture the firm’s products, and how much to pay workers and managers. The senior management decides how much of the profit is distributed to shareholders in the form of dividends, and how much is retained to finance growth. Of course, shareholders also benefit from the firm’s growth because they own part of the value of the firm, which increases as it grows.


​When managers decide on the use of other people’s funds, this is referred to as the separation of ownership and control. And it results in a potential conflict of interest.

The owners receive the profits while the managers receive salaries, so it is not always in the interest of managers to maximize profits. They may choose to take actions that benefit themselves, at the expense of the owners. Perhaps they will spend as much as possible on their company credit card, or their own salaries, or seek to increase their power and prestige through empire-building, even if that is not in the interests of shareholders.

Even single owners of firms are not required to maximize profits. Restaurant owners can choose menus they personally like, or waiters who are their friends. But unlike managers, when they lose profits as a result, the cost comes directly out of their pocket (because they are the residual claimant).


​In the eighteenth century, Adam Smith observed that senior managers tended to serve their own interests, rather than those of shareholders:


  [B]eing the managers rather of other people’s money than of their own, it cannot well be expected, that they should watch over it with the same anxious vigilance with which the partners in a [firm managed by its owners] frequently watch over their own … Negligence and profusion, therefore, must always prevail, more or less, in the management of the affairs of such a company. (The Wealth of Nations, 1776)




​​The modern firm did not exist in Smith’s time, but Smith understood the problems raised by the separation of ownership and control. There are two ways that owners can incentivize managers to serve their interests. Firstly, they can design contracts so that managerial compensation depends on the firm’s share price. Secondly, the board of directors, who represent the shareholders and typically have a substantial share in the firm themselves, can monitor managerial performance. The board has the authority to dismiss managers, and shareholders in turn have the right to replace members of the board. The shareholders of large companies rarely exercise this authority, partly because they are a large and diverse group that cannot easily get together to decide something. Shareholders face a kind of free-rider problem: they can enjoy the benefits of the firm’s success whether or not they contribute to it. But occasionally a shareholder with a large stake in a firm may lead a shareholder revolt to change or influence senior management.


	free rider, free riding, free ride
	Someone who benefits from the contributions of others to some cooperative project without contributing themselves is said to be free riding, or to be a free rider.



When we model the firm as an actor, we assume that it maximizes profits. This is a simplification, but a reasonable one for most purposes:


  	Owners have a strong interest in profit maximization: It is the basis of their wealth.

  	Market competition penalizes or eliminates firms that do not make substantial profits for their owners: Units 1 and 2 show that this process helps to explain the continuous technological revolution.




  
    Question 6.4 Choose the correct answer(s)

    Read the following statements about the separation of ownership and control, and choose the correct option(s).

    
      	When the ownership and control of a firm is separated, the managers become the residual claimants.

      	Managers always work to maximize the firm’s profit.

      	One way to address the problem associated with the separation of ownership and control is to have the board of directors monitor managerial performance.

      	It is effective for shareholders to monitor the performance of the management, in a firm owned by a large number of shareholders.

    

    
      	The shareholders are the residual claimants.

      	Managers may choose to take actions that provide benefits for themselves at the expense of the owners.

      	The board of directors has the authority to dismiss managers, which can incentivize managers to serve the owner’s interests.

      	When there are many shareholders, there is not only a coordination problem but also a free-rider problem, where every shareholder relies on others to do the costly monitoring (and hence no monitoring is undertaken as a result).

    

  



	



    

        

    
    

	
Unit 6 The firm and its employees

6.4 Finding jobs and filling vacancies

How will you find work when you leave college? Would you consider the following method, used by some workers in the US, Japan, India, Pakistan, and many other countries?


​You could get up early in the morning, and join a group of people gathering on a street corner, or in a hiring hall, waiting for someone to turn up who wants to hire ‘day labourers’. If you are lucky enough to be picked out at random from the group—or perhaps if you are willing to work for a lower hourly wage than others—you may obtain work for a few hours, or a day. You might work on a construction site, or loading and unloading goods at a warehouse, or cleaning. And probably (although you may be unlucky) you will be paid at the end of the day. If there is nothing for you today, perhaps you will decide to arrive an hour earlier (at 4 a.m.) tomorrow.

The market for ‘day labour’ services resembles markets for consumption goods, where buyers and sellers meet, and a loaf of bread, T-shirt, or can of Coke is handed over in return for a sum of money. In these markets, buyers do not care about who produced the good they buy, and sellers are similarly not concerned about who is buying, as long as someone buys their products.


​But when the good is labour services, such a market is not satisfactory either for buyers (employers) or sellers (workers). Although millions of workers around the world rely on this kind of precarious short-term work, it is usually because they have no alternative. Typically, they have little education; some are migrant workers, many are from disadvantaged groups. Employers may be able to benefit from low wages and poor working conditions, but the productivity of the ‘match’ between the employer, the job, and the worker is likely to be low. Workers are often assigned to work unsuited to their skills, and for which they have no experience. They have no time to learn the job and get to know their co-workers so that they can work effectively, before moving on to something different. They have little incentive to work hard, beyond what is required to be paid at the end of the day, so they need to be closely monitored.

The importance of finding a good match between worker and job, and the costs for workers and employers of turnover (changing from one match to another), explain why most labour markets are very different from consumer goods markets. Both sides benefit from forming long-term relationships.

One reason is the differences between workers, and between firms. People who do similar work nevertheless differ in their skills and abilities, and their evaluation of a particular job; their employers differ in location, and the hours, working conditions, and non-wage benefits that they offer. When both sides find a match that suits them, they will want to maintain it.

Secondly, as the employment relationship progresses, the worker or manager can develop the skills needed to do the job well—learning by doing—and build good working relationships with colleagues (and in some cases, customers). The manager learns more about the worker’s strengths and weaknesses, and can assign them to appropriate tasks and teams. Social relationships develop too: some of our workmates will become our friends.


	relationship-specific asset
	An asset is something that is owned, and has value. It is relationship-specific if it is only of value within an economic relationship (e.g. a contract for one firm to supply another). Relationship-specific assets include any knowledge or skills that are only valuable while a person remains employed in a particular firm. See also: firm-specific asset.
	firm-specific asset
	An asset is something that is owned, and has value. It is firm-specific if it is only of value within a particular firm. Firm-specific assets include any knowledge or skills that are only valuable while a person remains employed in a particular firm. See also: relationship-specific asset.




​​​The economist, Oliver Williamson, termed these skills, networks, and friendships relationship-specific or firm-specific assets because they are valuable only while an employee remains in a particular firm. When the relationship ends, their value is lost to both sides. Retaining workers and managers matters to the firm: when someone leaves, it incurs costs of recruiting a suitable replacement and discovering their abilities, providing induction and training in specific aspects of the job, and lost productivity until the new employee becomes as productive as the old one.

Likewise, the worker may have a lot to lose. Imagine first how your life as a shopper changes if your local grocery store closes tomorrow. You would have to find a new place to shop, and it might take you a few minutes to learn where the items you need are on display. But if the firm where you work goes out of business tomorrow, you would lose your network of work associates and workplace friendships, and your firm-specific social and technical skills would suddenly become useless to you. It might be months before you find a new job. You might have to move to a new town. Then your children would lose contact with their friends, too.


	matching market
	A market for interactions between two distinct groups, in which the members have different characteristics from other members of their own group, and would benefit from matching with particular members of the other group. For example, firms and workers in the labour market, men and women in what is sometimes called the marriage market. Also known as a two-sided market.




​​The labour market is a matching market: people on either side of the market care about who they match with on the other side. This differs from other markets, like the market for bread. The baker does not care about exactly who buys their bread; and the customer does not care about where they purchase the bread. But in the labour market, employers are not just interested in hiring ‘a worker’ and prospective employees are not just searching for ‘a job’. The particular characteristics of workers and jobs matter to both sides of the market. People sometimes refer to the ‘marriage market’ as a similar case. Most of us do not get married in the way that we get a carton of milk in the grocery market. The marriage market is about getting married to a particular person with the combination of characteristics that you find most desirable in a spouse, and you expect—or hope—that the relationship will last.

Employment flows: Match creation and destruction


​​Since both workers and firms differ, searching for potential matches and deciding whether they are suitable takes time and effort. Before entering into a long-term contract, both parties want to find out as much as they can about the other. Is the match good enough, or should they spend more time searching for a better one?

Figure 6.3 illustrates the flows that take place in the labour market as matches are created, and later destroyed.




                [image: There are V vacant jobs and U unemployed workers. After recruitment, there are N employed workers and N filled jobs. Workers can move between jobs so that there are still N employed workers and N filled jobs. Workers can also leave the labour market, or jobs can be destroyed. When quits and layoffs happen, there are vacant jobs and unemployed workers. There can also be vacant jobs because new jobs are created, and unemployed workers because new workers enter the labour market.]



Figure 6.3 
Labour market flows: workers and jobs.






If an unemployed worker (in the pool on the right-hand side of the figure) meets a firm with a vacant job, and each is satisfied with the other and the terms of employment, recruitment occurs: a match is created. They enter the pool of employed workers and corresponding filled jobs. The match continues until one or other party terminates the contract. The worker may find a different job (in which case the current number of filled jobs stays the same), or quit to search for one, or leave the labour market altogether. The firm may terminate the contract if performance is unsatisfactory, or the job may be destroyed if the firm no longer needs workers for these tasks, or goes out of business. Workers and firms who lose their current match may re-enter the unemployment and vacancy pools respectively, to search for a new partner.


  The labour force

  
  ​The labour force consists of two groups:

  
    	people in employment (including self-employment)

    	unemployed people: working-age individuals who are not employed, but are actively searching for work.

  

  Those outside of these two groups are classified as ‘economically inactive’, or ‘out of the labour force’.




​​Figure 6.4 shows flows of workers in the European Union between the last quarter of 2021 and the first quarter of 2022. 65% of the working-age population were in the labour force at the end of 2021. Most were employed, but 3.6% of them were unemployed and searching for a job. Three months later, millions of workers had changed their labour market status. Some 7 million were no longer employed: some were now unemployed, and others had left the labour force. At the same time, 9 million people who were previously unemployed or inactive had entered employment.




                [image: In the EU, between 2021 quarter 4 and 2022 quarter 1, of the population aged 15-74, 192.5 million were employed, 7.2 million were unemployed, and 109 million were inactive. 2.3 million employed became unemployed. 3.3 million unemployed became inactive. 5.4 million inactive became employed. 4.7 million employed became inactive. 3.8 million inactive became unemployed. 3.6 million unemployed became employed.]



Figure 6.4 
Labour market flows in the EU, 2021(Q4) to 2022(Q1).







  
    Question 6.5 Choose the correct answer(s)

    Read the following statements about the labour market and choose the correct option(s).

    
      	Both ‘buyers’ and ‘sellers’ of labour benefit from having long-term relationships.

      	The labour market is a matching market because the firm and the worker both care about each other’s characteristics.

      	Software that a firm exclusively owns is an example of a firm-specific asset.

      	When a match between worker and firm is destroyed, that worker is counted as unemployed.

    

    
      	For firms, it can be costly to continually replace and retrain workers. For workers, it can be costly to continually move jobs because they would lose some workplace skills and relationships, and may have to move to a new region.

      	A key characteristic of a matching market is that people on each side of the market care about who they match with on the other side.

      	Firm-specific assets refers to the skills, networks, and friendships that are valuable only while an employee remains in a particular firm.

      	It depends on whether the worker continues to seek employment. If the worker chooses to leave the labour force (by becoming inactive or by not searching for a new job), they are no longer counted as unemployed. If the worker moves directly to another job, they would also not be counted as unemployed.

    

  



	



    

        

    
    

	
Unit 6 The firm and its employees

6.5 Managing hiring and quitting: The reservation wage curve

How do firms and workers meet each other in the labour market, and how do they decide whether to form a match? Typically, firms advertise vacancies, and workers apply; the firm then offers an employment contract to those who fulfil its requirements, which the worker may accept or reject.


​An important factor in their decision is the wage. For some workers—such as senior managers—the salary is negotiated. In some types of work in some countries, a rate for the job may be agreed with a trade union. But for many workers the wage is set by the employer, and is the same for everyone doing the same work within the firm. So employers must think about how high the wage needs to be to recruit and retain the number of workers required.

Reservation wages

In the models in this unit, we assume that firms recruit workers who are currently unemployed. In practice, of course, some workers move directly from job to job, but focusing on workers moving in and out of employment helps to simplify our analysis, and in particular gives us insight into one of the most important questions about the labour market: What determines the overall levels of employment and unemployment?

Consider the situation of Françoise, who has recently graduated from a university in Paris. She has not yet decided what career to pursue, so she decides to search for work teaching French as a foreign language in the meantime. Given her qualifications and what she knows about teaching opportunities, she thinks she might be able to find a job paying €700 a week.

But one of the language schools is advertising vacancies now at €580 per week. Should she apply?


	reservation option
	When someone makes a choice amongst the available options in a particular transaction, the reservation option is their next best alternative option. Also known as: fallback option. See also: reservation price.
	utility
	A numerical indicator of the value that one places on an outcome. Outcomes with higher utility will be chosen in preference to lower valued ones when both are feasible.




​​That depends on whether the option to take the job makes her better off than her reservation option, or next best alternative, which is to remain unemployed and search for a job at a higher wage. The value of the reservation option for people in her position depends on three things:


  	her income while unemployed, including an unemployment benefit (if she is entitled to it) plus any support her family can provide

  	other things that affect her utility while she is unemployed, such as whether she can use her time for further study or helping her family, or feelings of boredom, isolation, and anxiety about finding a job

  	how long she thinks it would take to find a better opportunity.




	reservation wage
	The reservation wage is the lowest wage a worker is willing to accept to take up a new job. It is the wage available in the worker’s next best job option (the reservation option). For workers whose next best option is unemployment, the reservation wage takes into account the wages they expect to receive when they find a new job as well as any income received while unemployed.




​​Having considered these factors, she decides that she should not accept a wage of less than €600. This is her reservation wage. Effectively, she thinks of being unemployed as equivalent to being in a job that pays €600 per week. So she would not accept a job at €580. She decides not to apply.

Hiring and quitting

Now think about the situation of a language school in Paris, offering intensive French courses to visiting students. It employs language tutors, most of whom, like Françoise, are recent graduates likely to stay only six months or a year before moving on to the next stage in their careers.

Suppose that the number of tutors employed is N, and on average 4% of them leave per week. So the number leaving will be 0.04N. If the school wishes to have a workforce of N = 50 tutors, it can expect two tutors (0.04 × 50) to leave each week, and it will need to hire two tutors per week to replace them.

Workers will not accept job offers if the wage is lower than their reservation wage—and reservation wages differ among potential workers, depending on their individual circumstances. So when the school advertises vacancies, the number of tutors it can hire depends on how many are searching for work and see the advert, and how many of them have reservation wages below the wage that the school offers.

The upward-sloping line in Figure 6.5 shows how many tutors the school can hire per week, depending on its wage. The lowest reservation wage among all potential applicants is €550. If the school offers little more than €550, very few workers will accept a job offer. If it raises the wage, workers with higher reservation wages will accept and it can hire more workers per week. At any wage w, the hiring line tells us how many of the potential applicants each week have a reservation wage below w.

To maintain a workforce of 50, the school needs to hire two workers per week, so it should set a wage of €675. Work through the steps to understand what happens if it wants more or fewer employees.


  


                [image: In this diagram, the horizontal axis shows the average number of workers arriving or leaving per week. The vertical axis shows the weekly wage w. Coordinates are (average number of workers, weekly wage). An upward-sloping, straight line is labelled ‘Hires per week’ and starts from (0, 550). A vertical line starting from (0.8, 0) intersects the hires per week line at point (0.8, 600). This vertical line is labelled average quitting when N=20. A vertical line starting from (2, 0) intersects the hires per week line at point (2, 675). This vertical line is labelled average quitting when N=50. A vertical line starting from (2.8, 0) intersects the hires per week line at point (2.8, 725). This vertical line is labelled average quitting when N=70.]



Figure 6.5 
Setting the wage so that hiring equals quitting.






  


                [image: The hiring line: In this diagram, the horizontal axis shows the average number of workers arriving or leaving per week. The vertical axis shows the weekly wage w. Coordinates are (average number of workers, weekly wage). An upward-sloping, straight line is labelled ‘Hires per week’ and starts from (0, 550).]



The hiring line



The number of workers that the school can hire per week increases with the wage.






  


                [image: A workforce of 50: In this diagram, the horizontal axis shows the average number of workers arriving or leaving per week. The vertical axis shows the weekly wage w. Coordinates are (average number of workers, weekly wage). An upward-sloping, straight line is labelled ‘Hires per week’ and starts from (0, 550). A vertical line starting from (2, 0) intersects the hires per week line at point (2, 675). This vertical line is labelled average quitting when N=50.]



A workforce of 50



On average, 4% of employees quit per week. If the school employs 50 tutors, two will leave each week. The wage that enables it to hire two tutors per week is €675.






  


                [image: N = 70 and N = 20: In this diagram, the horizontal axis shows the average number of workers arriving or leaving per week. The vertical axis shows the weekly wage w. Coordinates are (average number of workers, weekly wage). An upward-sloping, straight line is labelled ‘Hires per week’ and starts from (0, 550). A vertical line starting from (0.8, 0) intersects the hires per week line at point (0.8, 600). This vertical line is labelled average quitting when N=20. A vertical line starting from (2, 0) intersects the hires per week line at point (2, 675). This vertical line is labelled average quitting when N=50. A vertical line starting from (2.8, 0) intersects the hires per week line at point (2.8, 725). This vertical line is labelled average quitting when N=70.]



N = 70 and N = 20



If 70 tutors were employed, average quits would be 2.8 per week. To maintain employment at this level, the school would need to raise the wage to €725 to replace them. But it could employ 20 workers at a wage of €600, because quits would be lower and it wouldn’t need as many hires per week.








Figure 6.5 shows that the wage that equalizes hiring and quitting increases with the number, N, of workers employed. We have used this to plot the wage required for employment of N workers in Figure 6.6. The hiring and quitting lines in the top panel show that if N = 50, an average of two workers per week will leave, and a wage of €675 is required to replace them. In the bottom panel, we have plotted the point (N = 50, w = 675)—and similarly for other levels of employment.




                [image: There are two diagrams. In diagram 1, the horizontal axis shows the average number of workers arriving or leaving per week. The vertical axis shows the weekly wage w. Coordinates are (average number of workers, weekly wage). An upward-sloping, straight line is labelled ‘Hires per week’ and starts from (0, 550). A vertical line starting from (0.8, 0) intersects the hires per week line at point (0.8, 600). This vertical line is labelled average quitting when N=20. A vertical line starting from (2, 0) intersects the hires per week line at point (2, 675). This vertical line is labelled average quitting when N=50. A vertical line starting from (2.8, 0) intersects the hires per week line at point (2.8, 725). This vertical line is labelled average quitting when N=70. In diagram 2, the horizontal axis shows the number of workers employed, N. The vertical axis shows the weekly wage w. Coordinates are (number of workers, weekly wage). An upward-sloping, straight line is labelled ‘Wage required to employ N workers (Reservation wage curve)’. This line goes through points (0, 550), (20, 600), (50, 675), and (70, 725). 20 workers employed in diagram 2 correspond to 0.8 average workers arriving or leaving in diagram 1. 50 workers employed in diagram 2 correspond to 2 average workers arriving or leaving in diagram 1. 70 workers employed in diagram 2 correspond to 2.8 average workers arriving or leaving in diagram 1.]



Figure 6.6 
The wage required to maintain employment of N workers.






The upward-sloping line in Figure 6.6 tells us the wage required to employ N workers. But it also tells us the reservation wages of the tutors who could be employed at this wage. If the school sets a wage of €725 and employs 70 tutors, its employees will have reservation wages between €550 and €725. And 50 of them will have reservation wages below €675. A firm’s required-wage line is also its reservation wage curve (although it is a straight line in this example), showing the reservation wages of its employees.

When the language school decides which wage to set (Section 6.10) the reservation wage curve will be an important factor in the decision. But first we need to consider another aspect of the employment relationship that will affect its profits: work effort.


  
    Question 6.6 Choose the correct answer(s)

    Read the following statements about Figure 6.6 and choose the correct option(s).

    
      	The vertical axis intercept of the hiring line (top panel), €550, represents the reservation wage of all the workers.

      	The hiring line (top panel) shows the wage required to hire the number of workers needed to maintain the firm’s workforce.

      	The point (70, €725) on the reservation wage curve (bottom panel) means that when 70 workers are employed, their reservation wages are at least €725.

      	If the quitting rate becomes 10% (instead of 4%) and the firm still needs to maintain a workforce of 50, then ceteris paribus, the wage it needs to set will be higher than €675.

    

    
      	The vertical axis intercept represents the smallest reservation wage; all other points on the hiring line also represent reservation wages.

      	The hiring line shows the wage the firm needs to set to replace the number of workers that quit per week, on average.

      	€725 is the largest reservation wage of all employed workers (those who have lower reservation wages are willing to be hired; those with higher reservation wages are not willing to be hired); €550 is the smallest reservation wage.

      	The firm now needs to hire five workers per week instead of two; if the hiring line and reservation wage curves stay the same, the wage the firm needs to set is higher than initially.

    

  




  Extension 6.5 The hiring and quitting model

  
    In the main part of this section we showed that there is an upward-sloping relationship between \(w\) and \(N\), which determines the wage \(w\) that a firm needs to pay if it wants to have a workforce of size \(N\). The relationship reflects the reservation wages of potential employees. In this extension we derive the algebraic equation of this reservation wage curve, which depends on the parameters representing the labour market conditions facing the firm. We use calculus (differentiation) to determine the properties of the curve.

  

  Consider a firm that wants to employ \(N\) workers. It knows that—on average—a proportion, \(q\), of its employees will leave each week: \(q\) is the expected quit rate. So to maintain a workforce of size \(N\), it will need to hire \(qN\) workers each week.

  Finding workers takes time. Firms search for workers with the skills and qualities required for the job, and workers likewise search for jobs that will suit them. Suppose that the firm encounters an average of \(m\) suitable matches per week: these workers will accept a job offer if the wage is at least as high as their reservation wage.

  But workers have different reservation wages, while the firm must set the same wage for all workers doing the same job. Suppose that the firm offers a wage of \(w\). We will write \(P(w)\) for the proportion of workers who would accept the offer—in other words, the acceptance probability. The higher \(w\) is, the greater the number of workers who will accept will be. Therefore, \(P(w)\) is an increasing function.

  Then the number of workers the firm can recruit per week is \(mP(w)\). To keep the level of employment in the firm at \(N\), the wage should be set high enough so that the number of hires is equal to the number of workers who quit:

\[\underbrace{mP(w)}_{hires} = \underbrace{qN}_{quits}\]
  When this equation is satisfied, the firm is in a ‘steady state’: the wage is such that the number of employees, \(N\), remains constant (steady) over time.

  Figure E6.1 (taken from Figure 6.5) shows the particular case of this model that we used for the language school in Section 6.5. We assumed that the firm wanted to employ \(N = 50\) workers, and that the quit rate, \(q\), was 0.04. The vertical line represents the average quitting per week, \(qN = 2\), and the upward-sloping line is hires per week, \(mP(w)\); the number of hires per week increases with the wage, \(w\).

  The wage that satisfies the equation, \(mP(w)=qN\), is the wage required for steady-state employment, \(N\). In the figure, the solution is \(w = 675\), where the two lines cross.

  


                [image: In this diagram, the horizontal axis shows the average number of workers arriving or leaving per week. The vertical axis shows the weekly wage w. Coordinates are (average number of workers, weekly wage). An upward-sloping, straight line is labelled ‘Hires per week’ and starts at (0, 550). A vertical line starting at (2, 0) intersects the hires per week line at point (2, 675). This vertical line is labelled average quitting when N=50.]



Figure E6.1 
The hiring and quitting model for the language school, when \(N = 50\), and \(q = 0.04\).






  In the language school example we have drawn, the hiring line as a straight line to keep the model simple. More generally, we can assume that it will be upward-sloping—\(P(w)\) is an increasing function—but its shape depends on the distribution of reservation wages in the population of workers.

  The firm’s reservation wage curve

  The equation, \(mP(w)=qN\), is an important relationship between \(w\) and \(N\). We can describe it as the equation of the reservation wage curve, provided that we can be sure that it gives us a unique value of \(w\) for each value of \(N\). In other words, we need to be sure that the hiring line and quitting line in Figure E6.1 cross at just one point.

  
    The exception would be if the quit rate (\(q\)) were so high and the number of suitable matches per week (\(m\)) were so low, that even with a wage high enough that all workers would accept—that is, \(P(w) = 1\)—the firm could not find the number of workers it needed.

  

  But this equation is what we call an implicit equation for \(w\)—without knowing the function \(P(w)\), we cannot rearrange it to get \(w\) on one side and everything else on the other (and we might not be able to do that even if we knew \(P\)). However, it is straightforward to reason that we can expect it to have a unique solution for \(w\): since the right-hand side is an increasing function of \(w\) and the left-hand side is constant, they can only be equal at one point.

  So we can think of the equation, \(mP(w)=qN\), as implicitly determining \(w\) as a function of \(N\). Whatever the value of \(N\), it tells us the corresponding required wage, \(w\). Equally, for any value of \(w\), it tells us what level of steady-state employment the firm could have.

  Secondly, it tells us that this is a positive relationship: \(w\) is an increasing function of \(N\). In the main part of this section, we deduced that by reasoning from the diagram; in Figure E6.1, an increase in desired employment, \(N\), would shift the vertical quitting line to the right, so the lines would cross at a higher wage.

  We can deduce it algebraically by differentiating. Since the equation can be rearranged to give \(N\) as an explicit function of \(w\), an easy way to do this is to work out \(dN/dw\):

\[N= \frac{mP(w)}{q} \Rightarrow \frac{dN}{dw}= \frac{mP'(w)}{q}\]
  Since \(P'(w)>0\), and \(m\) and \(q\) are positive too, this confirms that \(dN/dw>0\); \(N\) is an increasing function of \(w\). Equivalently, \(w\) is an increasing function of \(N\). We can apply the inverse function rule to invert the derivative:

\[\frac{dw}{dN}= \frac{1}{\frac{dN}{dw}}=\frac{q}{mP'(w)}>0\]
  This is the relationship shown for the language school in Figure E6.2, taken from Figure 6.6. Since we plot it with \(w\) on the vertical axis, the slope of the line in the figure is \(dw/dN\), and the expression above tells us that the line is quite flat if raising or lowering the wage makes a big difference to hiring (\(P'(w)\) is high), and steep if hiring is not very sensitive to the wage.

  


                [image: In this diagram, the horizontal axis shows the number of workers employed, N. The vertical axis shows the weekly wage w. Coordinates are (number of workers, weekly wage). An upward-sloping, straight line is labelled ‘Wage required to employ N workers’. This line goes through points (0, 550), (20, 600), (50, 675), and (70, 725).]



Figure E6.2 
The wage required for employment of \(N\) workers (the reservation wage curve).






  Remember from Section 6.5, that since the relationship in Figure E6.2 is derived from the distribution of reservation wages among workers, it also tells us the distribution of reservation wages among the firm’s employees. For any value of \(w\), it tells us how many of the employees have reservation wages at or below that level. That is why we call it ‘the reservation wage curve’.

  Changes in matching and quitting rates

  Returning to the equation underlying the reservation wage curve, we can work out how the line shifts if either of the parameters, \(m\) or \(q\), changes. \(N\) is an increasing function of \(w\), but it also depends on \(m\) and \(q\), so we can use partial differentiation to determine the effect:

\[N= \frac{mP(w)}{q} \Rightarrow \frac{\partial N}{\partial m}= \frac{P(w)}{q}>0 \text{ and }\frac{\partial N}{\partial q}= -\frac{mP(w)}{q^2}<0\]
  Thus if the rate at which the firm can find suitable workers rises (but the quit rate remains the same) the firm can employ more workers at any given wage, so the reservation wage curve shifts down. This happens because it can find the workers who will accept that wage more quickly. An increase in the quit rate (ceteris paribus) has the opposite effect. If more workers quit each week, the curve shifts up. At a given wage, hiring hasn’t changed. For quitting to be equal to hiring, the number of employees in steady state must be lower.

  
    Exercise E6.1 Deriving the reservation wage curve

    Suppose the acceptance probability for wage, \(w\), is the function, \(P(w) = k(w \ – \ r_0)\), where \(r_0\) is the lowest reservation wage in the population (and the highest reservation is high enough that the firm will never be able to recruit every worker).

    Derive the reservation wage curve for this function and draw an appropriate sketch of it on a diagram similar to Figure E6.2. Explain, using mathematics and intuition, how it changes when the quit rate rises.

  

  Read more: Section 7.4 (on the inverse function rule) of Malcolm Pemberton and Nicholas Rau. Mathematics for economists: An introductory textbook (4th ed., 2015 or 5th ed., 2023). Manchester: Manchester University Press.



	



    

        

    
    

	
Unit 6 The firm and its employees

6.6 Getting the work done: Contracts, principals, and agents

For the owners of a firm, recruiting workers is just the beginning of the story. To make profits, they must get the employees to work hard. This leads to conflicts of interest between owners (or their managers) and employees.

Employees join firms because they can do better if they are part of the firm than if they are not. As in all voluntary economic interactions, there are mutual gains. But conflicts arise: between owners and managers about the objectives management should pursue (the separation of ownership and control), and between managers and workers about how the firm uses their time and skills, and especially about how hard they work.


	incomplete contract
	A contract that does not specify, in a way that can be enforced by a court, every aspect of the exchange that affects the interests of parties to the exchange (or of others).
	enforceable contract
	A contract is enforceable if it is legally binding. For a contract to be enforceable, a court must be able to establish whether the both parties complied with its terms.
	principal–agent relationship, principal–agent problem
	A principal–agent relationship or problem exists when one party (the principal) would like another party (the agent) to act in some way, or have some attribute, that is in the interest of the principal, and that cannot be enforced or guaranteed in a binding contract. See also: incomplete contract.




​​​As the case of Firestone tyres demonstrates, ensuring that employees work in the interests of the firm’s owners is difficult. Employment contracts are incomplete: they cannot cover everything that the employer and employee care about, such as how hard and well the employee will work, and how long they will stay with the firm. The problem of incomplete contracts arises because:


  	The contract cannot specify exactly what the employee should do in every possible situation; this depends on unforeseen future events.

  	It would be impractical or too costly for the firm to observe exactly how much effort each employee makes in every aspect of the job.

  	Even if the firm could observe effort, it could not be the basis of a contract that would be enforceable in a court of law.

  	The contract cannot prohibit the employee from quitting. (That would be similar to slavery).




​A contract is enforceable if it is legally binding. When you pay for a new bicycle, you enter into an enforceable contract with the supplier. If the supplier fails to deliver it, you can go to court to get your money back. To understand why a contract specifying effort would be unenforceable, consider a restaurant owner who would like her staff to serve customers in a pleasant manner. Imagine how difficult it would be for a court to decide whether the owner could withhold wages from a waiter because he had not smiled enough.

Principal–agent problems


​​The problem of work effort in an employment relationship can be modelled as a principal–agent problem: a game between two players, the principal and the agent, facing a conflict of interest. Here, the employer is the principal and the worker is the agent. The principal would like to offer the agent an employment contract, and the agent wants the job. But there is a conflict of interest: to maximize the firm’s profit, the principal wants the agent to work hard; the agent prefers an easier life.

Principal–agent problems arise in many economic contexts: they are essentially information problems. In this employment example, the problem is a lack of information about exactly what the employee is doing. Information is either asymmetric (the agent knows their own work effort, but the principal doesn’t) or non-verifiable (the principal can observe what the agent is doing, but in most jobs a court would be unable to verify the principal’s account of the employee’s performance). We explore other principal–agent problems in Units 9 and 10.


  Verifiable information, asymmetric information

  
  ​​Information is verifiable if it can be used in court to enforce a contract. Non-verifiable information, such as hearsay, cannot be used to enforce contracts.

  Information that is known by one party but not another is asymmetric.



Solving the principal–agent problem


	incentive
	An economic reward or punishment, which influences the benefits and costs of alternative courses of action.
	piece rate
	Under a piece rate contract, a worker is paid a fixed amount for each unit (‘piece’) of the product made.




​​Since effort cannot be specified in a contract, firms try to provide incentives for employees to work hard. One approach is to offer a contract in which pay depends, at least in part, on what the employee produces. For example, a sales representative may work on commission, receiving a base salary for the time they spend working, plus a bonus that depends on what they sell. Workers at a clothing factory might be paid $2 for each garment they finish. This method of payment, in which pay depends entirely on what the individual produces, is known as piece rate. It gives workers a strong incentive to produce as much as possible.


​In the late nineteenth century, the pay of more than half of US manufacturing workers was based on their output, but piece rates are not widely used in modern economies. By the twenty-first century less than 5% of US manufacturing workers (and even fewer in other sectors) were paid piece rates.1

In modern knowledge- and service-based economies, piece rates are impractical for most types of work. It is difficult to measure the output, particularly for an individual employee—think about someone providing home care for an elderly person or an office worker. In some cases, firms identify teams of workers whose joint output is readily measured—for example, the percentage of on-time departures for airline staff—and reward them for good performance with a payment that is divided among all members of the team. But bonuses based on team performance provide relatively weak incentives for the individual members.

A widely used alternative approach, explained in the following sections of this unit, is to create incentives through employment rents.


  Exercise 6.2 Incomplete contracts

  Think of two or three jobs with which you are familiar, perhaps a teacher, a retail worker, a nurse, or a police officer.

  In each case, indicate why the employment contract is necessarily incomplete. Which important parts of the person’s job—things that the employer would like the employee to do or not do—cannot be covered in a contract, or if they are, cannot be enforced?




  
    Question 6.7 Choose the correct answer(s)

    Which of the following are reasons why employment contracts are incomplete?

    
      	A contract stating that the employee could not leave would not be enforceable.

      	The firm cannot specify every eventuality in a contract.

      	The firm is unable to observe exactly how an employee is fulfilling the contract.

      	The contract is unfinished.

    

    
      	It may be costly for the firm if the employee leaves, but employees retain the right to do so.

      	Since the firm does not know all the tasks it will require of an employee, the contract is necessarily incomplete.

      	Since effort or the quality of an individual’s work cannot be perfectly monitored and measured, it cannot be specified in the contract.

      	An incomplete contract is not one that is unfinished, but rather one that does not completely specify every relevant aspect of the employment relationship (which is usually long-term).

    

  




  
    	
      Susan Helper, Morris Kleiner, and Yingchun Wang. 2010. ‘Analyzing Compensation Methods in Manufacturing: Piece Rates, Time Rates, or Gain-Sharing?’. NBER Working Papers No. 16540, National Bureau of Economic Research, Inc. ↩

    

  



	



    

        

    
    

	
Unit 6 The firm and its employees

6.7 Employment rents: The cost of job loss

There are various reasons why people put in a good day’s work. For some, doing a good job is its own reward, and anything else would contradict their work ethic. Even for those not intrinsically motivated to work hard, feelings of responsibility towards other employees or the employer may provide strong work motivation. For some employees, hard work is a way to reciprocate a feeling of gratitude to the employer for providing a job with good working conditions.

But because workers are typically paid not for a job well done, but by the hour, their effort contributes to profits rather than their own incomes. So there is a conflict about getting the work done.

There is another reason to do a good job: the fear of being fired, or missing the opportunity to be promoted into a position with higher pay and more job security.

Laws and practices concerning the termination of employment for cause (that is, because of inadequate or low-quality work, rather than insufficient demand for the firm’s product) differ among countries. In some countries, firms have the right to fire a worker whenever they choose, while in others, dismissal is difficult and costly. But even in these cases, an employee has to consider the consequences of not reaching the employer’s expected standards. For example, they would be unlikely to achieve a position in the firm where they could count on promotion, or remain employed when lower demand for the firm’s products results in some workers being dismissed.


  Building block

  Read Section 2.2 for more about how economic actors make choices, the next best alternative, and economic rent.




	economic rent
	Economic rent is the difference between the net benefit (monetary or otherwise) that an individual receives from a chosen action, and the net benefit from the next best alternative (or reservation option). See also: reservation option.
	employment rent
	The economic rent a worker receives when the net value of their job exceeds the net value of their next best alternative (that is, being unemployed). See also: economic rent.




​​Workers care about keeping their jobs because the value of the job (taking into account all the benefits and costs it entails) is greater than the value of the next best option—which is being unemployed and searching for a new job. In other words, there is a form of economic rent, called employment rent—the difference between the net benefit from the job, and the net benefit of being unemployed.

Employment rents can benefit owners and managers in two ways:


  	The employee is more likely to stay with the firm: If they were to quit the job, the firm would need to pay to recruit and train someone else.

  	They can threaten to fire the worker: Owners and managers exert power over employees because the employee has something to lose. The threat can be implicit or explicit, but it will make the worker perform in ways that they would likely not choose unless this was the case.



The same reasoning applies to the employment of managers. Owners wield power over managers because they can fire them, eliminating their employment rents. The economist, Karl Marx, recognized that this relationship between employers and workers made the employment relationship fundamentally different from that of buyers and sellers in goods markets.


  Great economists Karl Marx

  


                [image: Portrait of Karl Marx]






  
  ​Adam Smith, writing at the birth of capitalism, became its most famous advocate. Karl Marx (1818–1883), who watched capitalism mature in the industrial towns of England, became its most famous critic.

  
  ​Born in Prussia (now part of Germany), he attended the local classical high school, which was celebrated for its ethos of enlightened liberalism. In 1842, he became a writer and editor for the Rheinische Zeitung, a liberal newspaper. After the newspaper was closed by the government, he moved to Paris and met Friedrich Engels, with whom he collaborated in writing The Communist Manifesto (1848). He moved to London in 1849. At first, Marx and his wife Jenny lived in poverty. He earned money by writing about political events in Europe for the New York Daily Tribune.

  Marx saw capitalism as just the latest in a succession of economic arrangements in which people have lived since prehistory. Inequality was not unique to capitalism, he observed—slavery, feudalism, and most other economic systems had shared this feature—but capitalism also generated perpetual change and growth in output.1

  He was the first economist to understand why the capitalist economy was the most dynamic in human history. Perpetual change arose, Marx observed, because capitalists could survive only by introducing new technologies and products, finding ways of lowering costs, and by reinvesting their profits into businesses that would perpetually grow.

  This, he claimed, inevitably caused conflict between employers and workers. Buying and selling goods in an open market is a transaction between equals: nobody is in a position to order anyone else to buy or sell. In the labour market, where owners of capital and workers seem similar to buyers and sellers, the appearance of freedom and equality was, to Marx, an illusion.

  
  ​
    Capital is long and covers many subjects, but you can use a searchable archive to find the passages you need.

  

  
  ​Employers did not actually buy the employee’s work; instead, the wage allowed the employer to rent the worker and to command workers inside the firm. Workers were not inclined to disobey, because they might lose their jobs and join the ‘reserve army’ of the unemployed (the phrase that Marx used in his 1867 work, Capital). Marx thought that the power wielded by employers over workers was a core defect of capitalism.2

  Marx also had influential views on history, politics, and sociology. He thought that history was decisively shaped by the interactions between scarcity, technological progress, and economic institutions, and that political conflicts arose from conflicts about the distribution of income and the organization of these institutions. Capitalism, by organizing production and allocation in anonymous markets, created atomized individuals instead of integrated communities.

  
  ​​​In recent years, economists have returned to themes in Marx’s work to help explain economic crises. These themes include the firm as an arena of conflict and of the exercise of power (this unit), the role of technological progress (Units 1 and 2), and the problems created by inequality.




  
    Question 6.8 Choose the correct answer(s)

    Read the following statements about Marx and choose the correct option(s).

    
      	Marx identified why the capitalist system is so dynamic.

      	 According to Marx, the capitalist system is dynamic because in order to survive, capitalists would continually need to introduce new technologies and products, for example. 

      	Marx argued that the balance of power between buyers and sellers in labour markets differed from that in product markets.

      	The ‘reserve army’ refers to the military, especially those who were not full-time professional soldiers.

    

    
      	Marx did identify why the capitalist system is dynamic (though he was a strong critic of capitalism).

      	He furthermore argued that finding ways to cut costs, and reinvesting profits in their business would also be necessary.

      	He argued that unlike in product markets, where buyers and sellers operate with relatively more freedom, in firms, employers wield power over their employees.

      	The reserve army consists of people who are unemployed and available to work at the wages of those currently employed (or even lower), so that employed workers would always know that they could be replaced if they did not work up to the standards set by the employer. Marx used the term ‘army’ because of the way that workers were under the command of their employers.

    

  




  Exercise 6.3 Marx’s ideas about work and unemployment

  Use this searchable archive (left-side menu on the page) to find the term ‘army’/‘reserve army’. Read some of the extracts containing these terms to learn more about Marx’s ideas about the organisation of work and nature of unemployment in the nineteenth century. How are these ideas similar to or different from the concepts discussed in this unit?




​​​The costs of losing your job

To calculate employment rent—the net cost of job loss—we need to weigh up all the benefits and costs of working compared with unemployment.


​There are some costs of working, such as:


  	The disutility of work: Employees must spend time doing things they would prefer not to do

  	The cost of travelling to work every day

  	Childcare costs.




  Economists Andrew Clark and Andrew Oswald calculated that the average British person would need to be compensated by £15,000 ($22,500) per month after losing their job in order to be as happy as they were when they were employed, compared to average earnings of £2,000 per month.



But there are many benefits, which would be lost if you lost your job:


  	Wage income: This may be partially offset by unemployment benefit, or informal earnings or work on the family farm while searching for a new job.

  	Firm-specific assets: Including workplace friends, and perhaps the proximity of the workplace to your present home.

  	Medical insurance: Employers pay for the employee’s healthcare in some countries.

  	Social status: The stigma of being unemployed is equivalent to a substantial financial cost for most people.



The overall cost of losing your job depends on how long these losses will continue:


  	The expected duration of unemployment: That is, how long you expect to remain unemployed before finding another job.

  	Whether you are likely to find a job of similar value: If your standard of living in unemployment is low, you may have to accept a less desirable job than the one you have lost.



How long people remain unemployed varies with the type of work they do, and the state of the labour market: how many vacancies there are and how many workers are competing for jobs. Figure 6.7 compares the results of surveys of unemployed people in a sample of countries in 2021, showing the average time they had been unemployed. In Canada and the United States it was 5 or 6 months, but in some countries it was more than a year.


​


                [image: This bar chart shows the average duration of unemployment (in months) in different countries in 2021. This was as follows: Canada, 5 months. Colombia, 7 months. United States, 7 months. Hungary, 8 months. Finland, 11 months. Czech Republic, 11 months. Switzerland, 17 months. Slovak Republic, 21 months.]



Figure 6.7 
Average unemployment duration in a sample of countries, 2021.






OECD. Average duration of unemployment. Accessed December 2022.







​​This evidence gives only a rough indication of what an individual can expect when they become unemployed. But it illustrates that, for many people, losing a job matters a lot—because the loss of income and other benefits may be sustained over a long period. And in countries where unemployment benefits are less generous, average duration may be lower, not because there are more jobs available, but because people accept jobs that are a less good match, offering lower wages.


  
    Question 6.9 Choose the correct answer(s)

    In which of the following employment situations would the employment rent be high, ceteris paribus?

    
      	In a job that provides many benefits, such as housing and medical insurance.

      	In an economic boom, when the ratio of job-seekers to vacancies is low.

      	When the worker is paid a high salary because they are a qualified accountant and there is a shortage of accountancy skills.

      	 When the worker is paid a high salary because the firm’s customers know and trust them. 

    

    
      	If the employee loses the job, all these benefits would be lost, so the economic rent from employment is high.

      	The cost of job loss is low, because it would be easy to find another job. Therefore, the economic rent is low.

      	A qualified accountant will be able to find other jobs easily at a similar salary, so the economic rent is low.

      	This worker is paid a high salary because of firm-specific assets that will be lost if they leave. Other firms would pay a lower salary (at least initially), so the economic rent is high.

    

  




  How economists learn from facts How large are employment rents?

  Even setting aside the undoubtedly large but hard-to-measure psychological and social cost of losing one’s job, estimating the cost of job loss is not simple.

  Can we compare the economic situations of employed and unemployed workers? No, because the unemployed are a different group of people, with different experience and skills. If they were employed, they would be likely (on average) to earn less than people who currently have jobs.

  
	natural experiment
	An empirical study that exploits a difference in the conditions affecting two populations (or two economies), that has occurred for external reasons: for example, differences in laws, policies, or weather. Comparing outcomes for the two populations gives us useful information about the effect of the conditions, provided that the difference in conditions was caused by a random event. But it would not help, for example, in the case of a difference in policy that occurred as a response to something else that might affect the outcome.



  But an entire firm closing, or a mass lay-off of workers, provides a natural experiment. We can compare the earnings of the workers before and after they lost their job. When a factory closes because the firm decides to relocate production to another part of the world, for example, virtually all workers lose their jobs—not just the ones who were most likely to quit or lose their jobs through poor performance.3 4

  Louis Jacobson, Robert Lalonde, and Daniel Sullivan used this approach. They studied experienced full-time workers hit by mass lay-offs in the US state of Pennsylvania in 1982. In 2014 dollars, those displaced had average earnings of $50,000 in 1979. Those fortunate enough to find work in less than three months took jobs that paid a lot less, averaging only $35,000: being laid off meant that their earnings declined by $15,000.5

  Four years later, they still earned $13,300 less than similar workers who had received the same initial wage, but whose firms did not lay off their workers. In the five years after lay-off, they lost the equivalent of an entire year’s earnings.

  Many, of course, did not find work at all. They suffered even greater costs.

  1982 was not a good time to be searching for work in Pennsylvania, but similar estimates (from Connecticut between 1993 and 2004, for example) suggest that even in better times, employment rents are large enough that workers would worry about losing them.




  Exercise 6.4 Natural experiments

  In your own words:

  
    	Explain what a natural experiment is.

    	Discuss how the mass lay-offs in Pennsylvania (described in the ‘How economists learn from facts’ box) provide a natural experiment in this context. How does this context help solve the problem that would arise when comparing employed and unemployed workers?
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Unit 6 The firm and its employees

6.8 Counting the cost of job loss: Rents and reservation wages

In this section, we calculate the employment rent received by Maria, an employee earning $12 an hour for a 35-hour working week, when she exerts the amount of effort her employer requires. In the next section, we will show how her employer can use rents to motivate her to work hard.

To determine Maria’s rent, we need to think how she would evaluate two aspects of her job:


  	her pay: something she values

  	how hard she works: effort is costly for her.




	utility
	A numerical indicator of the value that one places on an outcome. Outcomes with higher utility will be chosen in preference to lower valued ones when both are feasible.



We can weigh these elements against each other using the concept of utility: her utility is increased by the goods and services she can buy with her wage, but reduced by the unpleasantness of going to work and working hard all day—the disutility of work.

Suppose that the required effort costs her the equivalent of $2 per hour. Then while she remains in her job she receives:

\[\begin{align*} \text{net utility per hour} &= \text{wage} − \text{disutility of effort per hour} \\ &= \$10 \end{align*}\]
To calculate her economic rent, we compare the value of staying in her job with the value of her next best alternative option, which is to be unemployed, and search for a new job.


  Building block

  For more about calculating rents, read Section 2.2.




	unemployment benefit
	A government transfer that is paid to an unemployed person while they are unemployed (or for part of the unemployment period). Also known as unemployment insurance.




​People who lose their jobs can typically expect some help from others while they are out of work if their family and friends have jobs. And in many economies, they receive an unemployment benefit or financial assistance from the government. Suppose that for each hour Maria spends unemployed rather than working, her net utility—allowing for both income from these sources and the disutility of being unemployed—is $6.

It might be many weeks before she finds another job. The overall cost of job loss depends on how long she expects to be unemployed, and how much she expects to earn when she finds a new job. Maria estimates it will take her 44 weeks to find a new job, and that the average net utility she can expect in a new job is $9 (the wage minus effort costs).

To compare the value of her job with the next best option, we will suppose that Maria’s planning horizon is three years (156 weeks). In other words, what matters to her is how she will support herself and her family over the next three years. She cannot foresee what might happen after that. Figure 6.8 compares her current job with the next best alternative of becoming unemployed, over the planning period.




                [image: In this diagram, the horizontal axis shows time in weeks, and ranges between 0 and 156. The vertical axis shows different quantities, as follows. The hourly wage is $12. The wage minus cost of effort is $10 per hour which, multiplied by 35 hours and by 156 weeks, corresponds to a total value of current job of $54,600. The average net utility of other jobs is $9 per hour. The net utility in unemployment is $6 per hour. The total value of next best alternative is $6 times 35 hours times 44 weeks plus $9 times 35 hours times 112 weeks, totalling $44,520.]



Figure 6.8a 
Maria’s next best alternative and total employment rent.






The two lines in Figure 6.8a show Maria’s net hourly utility in her current job, and in her next best alternative, which is to become an unemployed job-searcher. The total value of the reservation option is $10,080 less than the value of her current job. Her total employment rent, $10,080, corresponds to the area between the two lines.

\[\text{total cost of job loss} = \text{total employment rent} = \text{\$10,080}\]
It is often more convenient to think about the value of different employment options, and hence employment rents, in hourly or weekly terms, rather than calculating the total value over a long period. That is easy for Maria’s current job: it is worth $10 per hour for the whole period.

But what about her reservation option of unemployment? To evaluate this, we need to take into account not only that she will receive $6 per hour while unemployed, but that it gives her the opportunity to search for a new job. On average, over the whole period, her reservation option is worth:

\[\frac{\text{\$44,520}}{156 \times 35 \text{ hours}} = $8.15 \text{ per hour}\]
Then we can say that Maria’s employment rent per hour is the difference between her net utility in the current job, and the average net utility of her reservation option:

\[\text{employment rent} = $10.00-$8.15 = $1.85 \text{ per hour}\]
Maria’s reservation wage

Using average values is also helpful because it allows us to think of the option ‘unemployment plus job search’ as equivalent, for Maria, to having a different job with net utility $8.15. She would be indifferent between an offer of a job worth $8.15 to her, and becoming unemployed and searching for a better job.


	reservation wage
	The reservation wage is the lowest wage a worker is willing to accept to take up a new job. It is the wage available in the worker’s next best job option (the reservation option). For workers whose next best option is unemployment, the reservation wage takes into account the wages they expect to receive when they find a new job as well as any income received while unemployed.



So we can say that $8.15 is Maria’s reservation wage. It is a measure of how she ‘values’ unemployment, her reservation option. Rather than being an unemployed job-searcher, she would accept any job at a wage (or net utility if effort was required) greater than $8.15. Figure 6.8b illustrates this way of thinking about unemployment.




                [image: In this diagram, the horizontal axis shows time in weeks, and ranges between 0 and 156. The vertical axis shows different quantities, as follows. The hourly wage is $12. The wage minus cost of effort is $10 per hour, and this is also the net utility of current employment. The net utility of other jobs is $9 per hour. The reservation wage (average value of reservation option) is $8.15 per hour. The difference between the net utility of current employment and the reservation wage is the employment rent ($1.85 per hour). The net utility of in employment is $6 per hour for the first 44 weeksm and $9 per hour thereafter.]



Figure 6.8b 
Maria’s reservation wage and employment rent per hour.






It is important to understand why Maria’s reservation wage is above the net utility of $6 she receives while unemployed. She would not accept a wage offer of $6, because she would do better to wait, and search for an offer closer to the average that other firms are offering. Her reservation wage, $8.15, represents the value to her of being unemployed and waiting for such an offer. While unemployed, she makes decisions as she would if she had a permanent job paying $8.15 per week.


​The reservation wage depends both on her individual characteristics, which determine her own utility of unemployment, and on economy-wide things such as unemployment benefit and how easy it is to find a new job. To understand this more clearly, it is helpful to write a general expression for the reservation wage. Working in weeks rather than hours as above, suppose that:


  	Her planning horizon is h weeks.

  	Weekly unemployment benefit is b.

  	Her additional net utility of being unemployed is aM per week. We label it M for Maria as a reminder that it depends on things that are specific to her, such as her family responsibilities, and whether she has any savings she can use.

  	The average net utility in other jobs (the wage minus the cost of effort) is v per week.

  	She expects that it will take j weeks to find another job.



Then if Maria enters unemployment, she expects to receive: b + aM for j weeks, and net utility of v for the remaining h – j weeks of her planning period. Maria’s reservation wage is the average value of her reservation option—that is, the total value divided by the number of weeks, h:

\[w_r=\frac{j(b+a^M)+(h−j)v}{h}\]
We can rearrange this equation to write it as:

\[w_r=\tau(b+a^M)+(1−\tau)v\]
In this expression, \(\tau\) is equal to j/h. For an unemployed worker considering their planning horizon, \(\tau\) is the proportion of time for which they can expect to remain unemployed. This will depend on the rate of unemployment in the economy. When there are many other unemployed people searching for jobs, the time taken to find a new job will be higher.

So Maria’s reservation wage is a weighted average of her utility while she is unemployed (b + aM), and the net utility v that she expects to receive when she finds a new job. When labour market conditions are bad for workers, finding a job takes a long time: she will put more weight on her utility while unemployed. But when she can find a job quickly, her reservation wage will be higher: it will be weighted towards the average value, v, of the job offers she expects to receive.


​We have calculated Maria’s reservation wage using the ‘expected’ or ‘average’ length of unemployment. In practice, finding a job is uncertain: it may take less time, or more. Similarly, when she finds one the pay may be above or below average. Since she doesn’t know exactly what will happen, she bases the decision on the average values.


  Exercise 6.5 Assumptions of the model

  As in all economic models, our simplified representation of Maria’s employment rent has deliberately omitted some aspects of the problem that might be important. For example, we have assumed that:

  
    	Maria finds a job with a lower wage after her spell of unemployment.

    	Maria continues to receive unemployment benefits as long as she remains unemployed.

  

  Redraw Figure 6.8b to show how relaxing each of these assumptions would alter the employment rent. Specifically, assume:

  
    	 Maria finds a job with the same wage of $12 per hour after her spell of unemployment. 

    	Maria’s eligibility for unemployment benefits lasts for only 13 weeks.

  




  
    Question 6.10 Choose the correct answer(s)

    Maria earns $12 per hour in her current job and works 35 hours a week. Her disutility of effort is equivalent to a cost of $2 per hour of work. If she loses her job, she will receive unemployment benefits equivalent to $4 per hour. Additionally, being unemployed has psychological and social costs equivalent to $1 per hour. Suppose that Maria’s planning horizon is 156 weeks, and that, if Maria were to become unemployed, she expects to find another job at the same wage and cost of effort after 44 weeks. Then:

    
      	The employment rent per hour is $7 for the entire planning horizon.

      	Maria’s reservation wage is $3 per hour.

      	If she can get another job with the same wage rate after 44 weeks, Maria’s total employment rent is $6,160.

      	Maria’s total employment rent if she can only get a job at a lower wage rate after 44 weeks of being unemployed is more than $10,780.

    

    
      	Maria’s net hourly benefit of being employed compared with unemployment is $7 for the first 44 weeks, but she receives a net hourly benefit of $0 for the remaining 112 weeks, so her employment rent will be less than $7 per hour. (Calculation: the total value of the next best alternative is (3 × 35 × 44) + (10 × 35 × 112) = $43,820, and her employment rent per hour is 10 − (43,820 / (156 × 35)) = $1.97.)

      	From the reservation wage equation, Maria’s reservation wage does not just depend on the size of the unemployment benefits and the costs of being unemployed; it also depends on the net utility of being unemployed, her planning horizon, and how long she expects to wait to find another job. Maria’s reservation wage is the total value of the next best alternative divided by the number of hours = ((3 × 35 × 44) + (10 × 35 × 112)) / (156 × 35) = 43,820 / 5,460 = $8.03.

      	Maria’s employment rent = $7 (employment rent per hour for first 44 weeks) × 35 hours per week × 44 weeks = $10,780.

      	If she could get a job at the same wage after 44 weeks, Maria’s total employment rent = $7 (employment rent per hour for first 44 weeks) × 35 hours per week × 44 weeks = $10,780. If the new job were to have a lower wage, her total employment rent in the current job (cost of job loss) would be higher than $10,780.

    

  




  Extension 6.8 From the reservation wage to the reservation wage curve

  
    The equation we obtained for the firm’s reservation wage curve in Extension 6.5 looks rather different from the one we will use in the rest of this unit, which is based on the expression obtained in the main part of this section for Maria’s reservation wage. In this extension, we demonstrate that the two ways of writing the reservation wage curve are consistent with each other, and explain how they are linked.

    If you wish, you can skip this extension, since we do not use the result anywhere else, and it is a little more difficult than the content of other extensions. It doesn’t use any advanced mathematics, but it requires you to think very carefully about the mathematical interpretation of algebraic equations and functions.

  

  We have determined the reservation wage of a single worker, Maria:

\[w_r = \tau(b + \alpha^M) + (1 - \tau) \nu\]
  It depends on \(b\) (unemployment benefit), \(ν\) (average net utility in other jobs), and \(\tau\) (the proportion of time she expects to be unemployed). These three parameters are the same for all workers participating in the labour market. It also depends on the utility of being unemployed, \(α\), which differs between workers—\(α^M\) indicates Maria’s particular value of \(α\). Workers with higher levels of \(α\) have higher reservation wages.

  Since workers have different unemployment utilities, \(α\), they have different reservation wages. This is the reason that the firm’s reservation wage curve slopes upward. By arranging all the firm’s potential employees in ascending order of their reservation wages, we can write its reservation wage curve as:

\[w = \tau(b + \alpha^N) + (1 - \tau) \nu \hspace{2cm} (1)\]
  where \(α^N\) is the unemployment utility of the \(N^t{^h}\) employee. We will use this equation for the reservation wage curve in the following sections of this unit. But thinking about it carefully, you may realise that something is missing. If we choose a particular value of \(N\), how do we work out \(α^N\)? We need to know it in order to calculate the corresponding \(w\).

  This equation has a completely different form to the one we obtained for the reservation wage curve in Extension 6.5, which can be written:

\[P(w) = \frac{qN}{m} \hspace{2cm} (2)\]
  where \(P(w)\) captures the distribution of reservation wages among the population of workers. Specifically, it is the proportion of workers with reservation wages less than or equal to \(w\)—in other words, the proportion who will accept a wage offer \(w\). The parameters \(m\) and \(q\) are the firm’s meeting and quit rates. As we discussed in Section 6.5, equation (2) is an upward-sloping relationship between \(w\) and \(N\), and it tells us two things:

  
    	the wage the firm must set if it wants to employ \(N\) workers in steady state

    	for any \(N\), the reservation wage of the \(N^t{^h}\) employee.

  

  In fact, these two equations are both valid ways of writing the reservation wage curve. They are written differently because some important information is hidden in each version—we haven’t explained what determines \(α^N\) in equation (1), or \(P(w)\) in equation (2). We will now explain where each of these comes from, and hence reconcile the two ways of writing the reservation wage curve.

  What is \(P(w)\)?

  In equation (2), \(P(w)\) is the proportion of workers whose reservation wage is less than or equal to a particular value, \(w\). Remember that the reason why workers have different reservation wages is because they have different unemployment utilities: these are fixed individual characteristics that remain constant whatever the state of the labour market. We will define \(P_α(α_0)\) as the proportion of workers whose unemployment utility, \(α\), is less than or equal to a particular value, \(α_0\).

  Then we can work out the relationship between \(P\) and \(P_α\). A worker will accept a wage, \(w\), if their reservation wage satisfies:

\[w_r \leq w\]
  Equivalently, using the expression we obtained for the reservation wage of a single worker (such as Maria), a worker with unemployment utility, \(α\), will accept a wage, \(w\), if:

\[\begin{align*}
\tau(b + \alpha) + (1 - \tau) \nu &\leq w \\
\Rightarrow \alpha &\leq \frac{(w-\nu)}{\tau} + \nu - b
\end{align*}\]
  So the proportion of workers who will accept a wage, \(w\), is the proportion who have unemployment utility, \(α\), less than or equal to \((w-v)/\tau + v - b\). That is:

\[P(w) = P_\alpha \bigl(\frac{(w-\nu)}{\tau} + \nu - b \bigr)\]
  This shows what was hidden inside the term \(P(w)\): the proportion of workers who will accept a wage, \(w\), depends not only on the wage, but also on the distribution of unemployment utilities, \(P_α\), and the three parameters capturing the labour market conditions facing workers (\(b\), \(ν\), and \(\tau\)).

  What is \(α^N\)?

  We defined \(α^N\) as the individual unemployment utility of the firm’s \(N^t{^h}\) potential worker.

  
    	From equation (2), we know the proportion of workers with reservation wage less than or equal to the reservation wage of the \(N^t{^h}\) worker is \(qN/m\).

    	So the proportion of workers with unemployment utility, \(α\), less than or equal to \(α^N\) is also equal to \(qN/m\).

  

  Hence \(α^N\) is the solution of the equation:

\[P_\alpha(\alpha^N) = \frac{qN}{m}\]
  We can think of this equation as determining \(α^N\) as a function of \(N\), \(q\), and \(m\). That is, for any set of values of \(N\), \(q\), and \(m\), there is a corresponding value of \(α^N\). It is an implicit function: to find this value of \(α^N\), we have to solve the equation. But even without solving it, the equation tells that \(α^N\) is all of the following:

  
    	an increasing function of \(N\)

    	an increasing function of \(q\)

    	a decreasing function of \(m\).

  

  
    You can obtain these results more formally using the technique of implicit differentiation.

  

  We know this because the right-hand side, \(qN/m\), increases with \(N\) and \(q\), and decreases with \(m\). And since \(P_α\) is an increasing function, \(α^N\) must increase or decrease in the same way.

  Equations (1) and (2) are the same

  We can now show that if we start from equation (2) for the reservation wage curve, we can rewrite it in the form of equation (1). Substituting the new expression for \(P(w)\) into (2), we obtain:

\[P_\alpha \bigl(\frac{(w-\nu)}{\tau} + \nu - b \bigr) = \frac{qN}{m}\]
  We also know that \(\frac{qN}{m} = P_α(α^N)\), so:

\[P_\alpha \bigl( \frac{(w-\nu)}\tau+\nu-b \bigr)=P_\alpha(\alpha^N)\]
  And since \(P_α~\) is an increasing function, the only way this can happen is if:

\[\begin{align*}
\frac{(w-\nu)}{\tau} + \nu - b &= \alpha^N \\
\Rightarrow w &= \tau(b + \alpha^N) + (1 - \tau) \nu 
\end{align*}\]
  —which is equation (1).

  In summary, if we write the reservation wage curve as:

\[w = \tau(b + \alpha^N) + (1 - \tau) \nu \text{, where } \\ \alpha^N \text{ satisfies } P_\alpha(\alpha^N) = \frac{qN}{m} \hspace{2cm} (3)\]
  we have a complete definition of the reservation wage curve that combines the information in equations (1) and (2). Equation (3) is an increasing relationship between \(w\) and \(N\), that depends on both the labour market conditions facing workers (\(b\), \(ν\), and \(\tau\)) and the labour market conditions facing firms (\(q\) and \(m\)).

  Note also that whether or not the reservation wage curve is a straight line depends on the distribution of unemployment utilities, \(P_α\). It will be a straight line if \(P_α\) increases linearly with \(α\). The particular distribution with this property is called the uniform distribution.

  
    Exercise E6.2 Changes in the reservation wage curve

    
      	For the uniform case, \(P_\alpha (\alpha) = \gamma(\alpha + \alpha_0)\), where \(\alpha_0\) is the lowest unemployment utility, derive the individual unemployment utility of the firm’s \(N^t{^h}\) potential worker (\(\alpha^N\)) and hence write down the full explicit equation for the reservation wage curve.

      	By examining the expressions for the slope and position, interpret how these change with some key parameters.

    

  

  Read more: Section 15.1 (on implicit differentiation) of Malcolm Pemberton and Nicholas Rau. Mathematics for economists: An introductory textbook (4th ed., 2015 or 5th ed., 2023). Manchester: Manchester University Press.



	



    

        

    
    

	
Unit 6 The firm and its employees

6.9 Getting employees to work hard: The labour discipline model


  Before you start

  To understand the model in this section, you will need to know about game theory and Nash equilibrium. If you are not familiar with these concepts, read Sections 4.2 and 4.3 before beginning work on it.



When the cost of job loss (the employment rent) is large, workers will be willing to work hard in order to reduce the likelihood of losing their jobs. And the employment rent depends on the wage. So the firm owners and managers can give their workers an incentive for effort by raising wages.


	labour discipline problem, labour discipline model
	Employers face a labour discipline problem when they need to give employees an incentive to ensure that they work hard and well. In the labour discipline model, they do this by setting wages that include an economic rent (employment rent), which will be lost if the job is terminated. See also: employment rent.




​We will represent this social interaction within the firm as a game played by the owners and the employees, which we call the labour discipline model. As with other models, we simplify the interaction to focus on what is important, following the principle that sometimes we see more by looking at less. So consider again the case of Maria, whose employment rent we calculated in the previous section. What wage should the employer set to ensure that she will work hard?

The players are Maria and her employer. The game is sequential (one of them chooses first). Here is the order of play:


  	 Based on his knowledge of how employees like Maria respond to higher or lower wages, the employer chooses a wage and informs her that she will be employed in subsequent weeks at the same wage—as long as she works at the required level of effort. 

  	 In response to the wage offered and how likely it is that the employer will find out if she is not working up to the required level, Maria chooses a level of work effort, taking into account the costs of losing her job if she does not provide enough effort. 



The pay-off for the employer is the profit he will make if Maria works hard producing more goods or services that will be his to sell. Maria’s pay-off is her net utility in the job, taking into account the wage and the effort she has provided.


	Nash equilibrium
	A Nash equilibrium is an economic outcome where none of the individuals involved could bring about an outcome they prefer by unilaterally changing their own action. More formally, in game theory it is defined as a set of strategies, one for each player in the game, such that each player’s strategy is a best response to the strategies chosen by everyone else. See also Game theory.




​​​If she chooses her work effort as a best response to the employer’s offer, and the employer chooses the wage that maximizes his profit given that Maria responds the way she does, their two strategies are a Nash equilibrium.

Employers typically hire work supervisors and may install surveillance equipment to keep watch on their employees, increasing the likelihood that the management will find out if a worker is not working hard and well. Here we will ignore these extra costs and just assume that the employer occasionally gets some information on whether or not an employee is working as required—not enough information to implement a piece rate contract, but enough to fire a worker if the news is not good.


​To choose the wage, the employer needs to know how the employee’s work effort will respond to higher wages. So we consider Maria’s decision first.

Maria chooses her effort

Suppose that the employer sets a weekly wage w, and Maria’s reservation wage is wr. If she exerts the required effort this week:


  	Her cost of effort (the disutility of work) is c, and the net utility of working is w – c.

  	She will remain in the job next week.



If she decides to exert no effort:


  	She will not experience any disutility of work, so her net utility of working is w.

  	She may be caught shirking, and be fired.



If Maria thought only about getting the highest pay-off this week, she would make no effort. But she needs to consider the implications of shirking for her future: what are her chances of being caught and fired? If that happens, she will be left with her reservation option, being an unemployed job-searcher, which is equivalent to having a job with net utility of wr.

Suppose that, given the employer’s ability to monitor her work, the length of time that she can expect to hang on to her job while shirking is s weeks. The full consequences of her options are:


  	Exert no effort: w for s weeks, then become an unemployed job-searcher, with an average pay-off of wr.

  	Exert the required effort: w – c for the foreseeable future.



Figure 6.9 shows how to compare the pay-offs for her two options.


  


                [image: There are two diagrams. Diagram 1 refers to working. The horizontal axis shows the time in weeks, and the vertical axis shows different measures of wage w. If a worker works for h weeks, they receive a wage minus cost of effort equal to w minus c, which is also their payoff. This worker has a reservation wage w_res, which is lower than w minus c. The payoff w minus c times h weeks of working is the worker’s total payoff. Diagram 2 refers to shirking. The horizontal axis shows the time in weeks, and the vertical axis shows different measures of wage w. If a worker works for s weeks, they receive a wage w, which is also their payoff. If after s weeks, they shirks for h-s weeks thereafter, they receive their reservation wage w_res, which is also their payoff. The reservation wage is lower than the wage w. The sum of payoff w times s weeks of working, and payoff w_res times h-s weeks of shirking is the worker’s total payoff.]



Figure 6.9 
Comparing the pay-offs from working and shirking.






  


                [image: Pay-off from working: This diagram refers to working. The horizontal axis shows the time in weeks, and the vertical axis shows different measures of wage w. If a worker works for h weeks, they receive a wage minus cost of effort equal to w minus c, which is also their payoff. This worker has a reservation wage w_res, which is lower than w minus c. The payoff w minus c times h weeks of working is the worker’s total payoff.]



Pay-off from working



If Maria exerts the required effort, she receives a pay-off of w – c for h weeks. Her total pay-off is h(w – c).






  


                [image: Pay-off from shirking: This diagram refers to shirking. The horizontal axis shows the time in weeks, and the vertical axis shows different measures of wage w. If a worker works for s weeks, they receive a wage w, which is also their payoff. If after s weeks, they shirks for h-s weeks thereafter, they receive their reservation wage w_res, which is also their payoff. The reservation wage is lower than the wage w. The sum of payoff w times s weeks of working, and payoff w_res times h-s weeks of shirking is the worker’s total payoff.]



Pay-off from shirking



If she exerts no effort, she receives w for each of the s weeks she expects to remain in the job. But then she will become unemployed and search for a new job—equivalent to receiving wr per week thereafter. Her total pay-off is sw + (h – s)wr.






  


                [image: Net pay-off from working compared with shirking: There are two diagrams. Diagram 1 refers to working. The horizontal axis shows the time in weeks, and the vertical axis shows different measures of wage w. If a worker works for h weeks, they receive a wage minus cost of effort equal to w minus c, which is also their payoff. This worker has a reservation wage w_res, which is lower than w minus c. The payoff w minus c times h weeks of working is the worker’s total payoff. Diagram 2 refers to shirking. The horizontal axis shows the time in weeks, and the vertical axis shows different measures of wage w. If a worker works for s weeks, they receive a wage w, which is also their payoff. If after s weeks, they shirks for h-s weeks thereafter, they receive their reservation wage w_res, which is also their payoff. The reservation wage is lower than the wage w. The sum of payoff w times s weeks of working, and payoff w_res times h-s weeks of shirking is the worker’s total payoff.]



Net pay-off from working compared with shirking



The shaded areas show the total pay-offs from each option. The net pay-off from working is the difference between them: h(w – c) – (sw + (h – s)wr).








Figure 6.9 shows that Maria’s best response to the wage chosen by the employer is:


  	Work at required level of effort if
\(\begin{align*}
\left({ \text{pay-off from} \atop \text{working hard for } h \text{ weeks} }\right)& \geq \left({ \text{pay-off from} \atop \text{shirking (for } s \text{ weeks until she is caught) }}\right) \\
h(w - c) &\geq sw + (h - s) w_r
\end{align*}\)

  	Otherwise make no effort.




	no-shirking condition
	The condition that must be satisfied by the wage to ensure that the worker’s pay-off from exerting the level of effort required by the employer is greater than or equal to the pay-off from shirking. See also: no-shirking wage




​This mathematical inequality is called the no-shirking condition. If the wage satisfies the no-shirking condition, Maria will work hard.

Just as in the calculation of the reservation wage, we have assumed that Maria uses the ‘expected’ length of time before the employer catches her shirking when she makes her decision. In practice, being caught shirking is a matter of chance. But the average number of weeks, s, gives her the best estimate she can make of the pay-off from shirking.

The employer chooses the wage

The firm’s profit from employing Maria is the difference between the amount of output she produces, and the cost of employing her (the wage). Suppose that she produces output of y per week if she works at the required level, but zero if she does not. The firm’s weekly profit is:


  	y – w if she works at the required level

  	–w if she shirks and has not been caught

  	–w if she is caught shirking and fired. (She still has to be paid for her time on the job until she is fired.)



So the only way the employer can make a positive amount of profit is to set the wage high enough to ensure that Maria doesn’t shirk, but below her output, y.


	no-shirking wage
	The wage that is just sufficient to motivate a worker to provide effort at the level specified by their employer. See also: no-shirking condition




​The employer can do the same calculation as Maria, to work out her response to the wage he sets. To maximize profit, he should choose the lowest wage that gives her an incentive to work hard. By rearranging the no-shirking condition, we can find Maria’s no-shirking wage:

\[w=w_r+c+(\frac{s}{h − s})c\]

  For simplicity, we assume that if working at the required level has the same pay-off to her as not working, Maria will not shirk. Requiring the employer to pay a little more than the no-shirking wage would complicate the analysis without adding anything of importance.



The employer will choose this wage, provided that it is below her productivity, y. (If it isn’t, there is no wage at which the employer can make a profit, and he would be better off not employing her.)

Equilibrium

In the Nash equilibrium of the game, the employer sets a wage:

\[w=w_r+c+(\frac{s}{h − s})c\]
and Maria chooses to exert effort.

If the required effort is not costly for Maria (c = 0), the employer will just pay her reservation wage, wr. But otherwise he has to pay more, for two reasons:


  	to cover the cost of the effort she is required to make, c

  	 to give her enough rent, \((\frac{s}{h − s})c\) so that she does not want to risk losing her job by shirking. 



The rent depends on how long Maria can get away with shirking. If monitoring her is difficult, the average number of weeks before she is caught, s, will be high. In this case, the temptation to shirk will be strong, so the employer will have to increase the rent to deter her. But if monitoring is very easy, so that she would lose her job instantly if she shirked (s = 0), the rent would not be needed: she would never choose to shirk. A simpler way to remember the no-shirking wage is:

\[w=w_r+c+\text{rent}(s,c)\]
(remembering also that the rent increases with both c and s).

What has the labour discipline model told us?


  	Equilibrium: In the owner–employee game, the employer offers a wage and Maria provides a level of effort in response. Their strategies are a Nash equilibrium.

  	Shirking is deterred by employment rent: Maria provides effort because her net utility is high compared with the utility of unemployment (her reservation wage).

  	Power: Because Maria fears losing her job, the employer is able to exercise power over her, getting her to act in ways that she would not do without this threat of job loss. This contributes to the profits of the employer.




  Exercise 6.6 The no-shirking wage

  This section explained why the no-shirking wage satisfies the mathematical equality

\[w=w_r+c+(\frac{s}{h − s})c\]
  where wr is the worker’s reservation wage, c is the cost of effort, s is the number of weeks the worker can get away with shirking before being fired, and h is the worker’s planning horizon (in weeks).

  Using the numbers from Section 6.8 (c = $2, h = 156):

  
    	Find the no-shirking wage for s = 10, 20, 30, …, 100 weeks. (Hint: Use statistical software like Excel.) Plot your answers on a chart and explain intuitively how the no-shirking wage varies with s.

    	Assume that s = 20 (that is, it takes 20 weeks to catch shirking workers). Find the no-shirking wage for h = 0, 20, …, 200 weeks. Plot your answers on a chart and explain intuitively how the no-shirking wage varies with h.

  




  Exercise 6.7 Equilibrium employment rents

  For each of the following scenarios, draw a diagram like Figure 6.9 to illustrate how (if at all) Maria’s employment rent changes. Explain your answers.

  
    	The government decides to increase childcare subsidies for working parents, but not for those who are unemployed. Assume Maria has a child and is eligible for the subsidy, and that if she were unemployed she would still keep her child in childcare (at the non-subsidized rate).

    	Demand for the firm’s output rises as celebrities endorse the good.

    	Improved technology makes Maria’s job easier.

  




  Exercise 6.8 Employee monitoring technologies

  Technology is making it easier for firms to track workers, both at home and on-site. For example:

  
    	On-board computers installed in trucks can collect information about how the trucks are operated, including when the trucks’ engines are turned on and off, the trucks’ speed, and the trucks’ location.

    	Point-of-sale IT systems used in restaurants can include algorithms that detect theft and fraud by restaurant workers, such as not reporting a sale or removing it from the restaurant’s IT system.

  

  
    	Read the introduction and conclusion of both studies linked in the bullet points, and summarize how the introduction of the monitoring technology (on-board computers, point-of-sale IT systems) affected workers’ behaviour, and any broader consequences for firms in that sector.

    	Discuss the conditions under which employee monitoring is likely to backfire. (Hint: You may find this Harvard Business Review article helpful).

  



	



    

        

    
    

	
Unit 6 The firm and its employees

6.10 Combining recruitment and labour discipline: The wage-setting model


	labour discipline problem, labour discipline model
	Employers face a labour discipline problem when they need to give employees an incentive to ensure that they work hard and well. In the labour discipline model, they do this by setting wages that include an economic rent (employment rent), which will be lost if the job is terminated. See also: employment rent.




​​The wage affects both the number of workers a firm can employ and how hard its employees will work (the labour discipline problem). How can the firm set the wage to address both of these concerns? In general, the wage required to hire enough workers to achieve a particular level of employment will not be high enough to motivate them to work hard.


	reservation wage
	The reservation wage is the lowest wage a worker is willing to accept to take up a new job. It is the wage available in the worker’s next best job option (the reservation option). For workers whose next best option is unemployment, the reservation wage takes into account the wages they expect to receive when they find a new job as well as any income received while unemployed.



We will consider the example of the Parisian language school (introduced in Section 6.5), which employs young graduates to teach short courses in French for visiting students. Figure 6.10 shows the school’s reservation wage curve, which tells us the wage required to employ N workers. Potential tutors only accept a job offer if the wage is above their reservation wage, and have different reservation wages according to their individual utility of unemployment. So to recruit and retain more employees, the school has to increase the wage.

For example, if the wage is €650, its potential recruits are limited to those with reservation wages less than or equal to €650, and the maximum number of tutors it can employ is 40. If it raises the wage to €700, it can also attract tutors with reservation wages between €650 and €700, increasing employment to 60.




                [image: In this diagram, the horizontal axis shows the average number of workers arriving or leaving per week. The vertical axis shows the weekly wage w. Coordinates are (average number of workers, weekly wage). An upward-sloping, straight line is labelled ‘Hires per week’ and starts from (0, 550).]



Figure 6.10 
The school’s reservation wage curve.






If the school sets a wage €650 and employs 40 tutors, its employees will have reservation wages between €550 and €650. But it also wants them to work hard—effective teaching requires careful preparation—and it is impossible to monitor and assess the quality of every lesson.


	employment rent
	The economic rent a worker receives when the net value of their job exceeds the net value of their next best alternative (that is, being unemployed). See also: economic rent.




​​Consider the case of Marc, a tutor whose reservation wage is equal to €650. He will not choose to work hard if the wage is €650, because he will be indifferent between being employed while exerting no effort, and his next best option, unemployment. To give an employee an incentive to work hard, the wage must be above their reservation wage: firstly to compensate them for the cost of effort, and secondly to ensure that losing the job is costly for them. In other words, they must receive an employment rent, so that they prefer to work rather than risk being caught shirking and fired.


	no-shirking wage
	The wage that is just sufficient to motivate a worker to provide effort at the level specified by their employer. See also: no-shirking condition



The rent required to deter shirking depends on two things: the cost of effort, c, and the number of weeks, s, that a shirker could expect to remain in the job before being caught. For a tutor with reservation wage wr, the no-shirking wage, just sufficient to deter shirking is:

\[w=w_r+c+\text{rent}(s,c)\]

  Section 6.9 explains how to derive this expression for the no-shirking wage.



We will suppose that for each tutor, the cost of effort amounts to €25 per week, and the required rent is equal to €35 per week. Then the no-shirking wage is:

\[\begin{align*}
w&=w_r+25+35 \\
&=w_r+60
\end{align*}\]

​In Figure 6.11, we have plotted the no-shirking wage curve €60 above the reservation wage curve. If we think of potential tutors as lined up in order of their reservation wages, Marc, with reservation wage €650, is the 40th, and Françoise, whose reservation wage is €600, is the 20th. In each case, their no-shirking wage is €60 above their reservation wage.




                [image: There are two diagrams. In diagram 1, the horizontal axis shows employment N, and ranges between 0 and 80. The vertical axis shows the wage w, and ranges between 500 and 850. Coordinates are (employment, wage). An upward-sloping, straight line is labelled reservation wage curve and passes through points (0, 550) and (40, 650). A parallel, upward-sloping, straight line is labelled no-shirking wage curve and passes through points (0, 610) and (40, 710). The vertical distance between the two lines is equal to €60. A segment labelled Marc connects points (40, 0) and (40, 650). The cost of effort plus the rent to deter shirking is equal to €60. In diagram 2, the horizontal axis shows employment N, and ranges between 0 and 80. The vertical axis shows the wage w, and ranges between 500 and 850. Coordinates are (employment, wage). An upward-sloping, straight line is labelled reservation wage curve and passes through points (0, 550) and (20, 600). A parallel, upward-sloping, straight line is labelled no-shirking wage curve and passes through points (0, 610) and (20, 660). The vertical distance between the two lines is equal to €60. A segment labelled Françoise connects points (20, 0) and (40, 600). The cost of effort plus the rent to deter shirking is equal to €60.]



Figure 6.11 
The no-shirking wage curve.






What can the school do if it wants to employ 40 tutors? A wage of €650 is enough to recruit them, but then Marc, Françoise, and more than half of the others have no incentive to work because the wage is below their no-shirking wage.

Figure 6.11 suggests that to ensure that none of them shirk, the school should set the wage at €710.

But there is one more problem: if the school offered €710, some workers with reservation wages higher than Marc would accept the offer. But they would shirk, because their no-shirking wage is above €710. To overcome this problem, the firm will need to interview its applicants to find out more about them, and make offers only to those it expects to work hard—that is, the ones with reservation wages below €650.

The importance for individual firms and workers of learning more about each other before they commit themselves to an employment contract is one of the reasons that matching in the labour market takes time and effort. In practice, firms hold interviews for most jobs. Assessing who is likely to work hard may be difficult, but in this simple model we will assume that our firm can screen applicants perfectly.

Then, the no-shirking line in Figure 6.11 tells us the lowest wage the school can set if it wants to employ a given number of workers and ensure that they work hard. To employ 40 non-shirking workers, it could set a wage of €710, and screen applicants to recruit only those who will work hard at this wage.


	feasible set
	All of the combinations of goods or outcomes that a decision-maker could choose, given the economic, physical, or other constraints that they face. See also: feasible frontier.



But it could set a higher wage. If the school chose a wage of €730, there would be more applicants for each vacancy, but it could choose only to hire enough to maintain employment at 40. Figure 6.12 shows the school’s feasible set of wages and employment. All the points above the no-shirking wage curve are feasible.




                [image: In this diagram, the horizontal axis shows employment N, and ranges between 0 and 80. The vertical axis shows the wage w, and ranges between 500 and 850. Coordinates are (employment, wage). An upward-sloping, straight line is labelled reservation wage curve and passes through points (0, 550) and (40, 650). A parallel, upward-sloping, straight line is labelled no-shirking wage curve and passes through points (0, 610), (40, 710) and (50, 735). The vertical distance between the two lines is equal to €60. The area above the no-shirking wage curve is the feasible set. Point (40, 735) is in the feasible set.]



Figure 6.12 
The feasible set.






If the school’s owners want to make as much profit as possible, what wage should they set? To answer this question they need to consider how profit depends on N and w.

Profit and isoprofit curves

A firm’s profits are equal to sales revenue minus input costs.

Suppose that each tutor generates revenue of y = €800 per week for the school in student fees. To keep the model simple, assume that wages are the school’s only input cost. Then if N tutors are employed at wage w, the net profit from employing each tutor is 800 – w, and the school’s total profit is:

\[\begin{align*}
\text{profit per week}&=(y-w) \times N\\
&=(800-w)N
 \end{align*}\]
As long as the wage is below €800, it will make a profit. The lower the wage, w, and the larger the number, N, of tutors employed, the more profit it will make.


	isoprofit curve
	A curve that joins together the combinations of prices and quantities of a good that provide equal profits to a firm.



We can represent profit in a diagram by finding different combinations of w and N that give the same amount of profit. For example, with N = 10 and w = €650, profit = €1,500. Other ways to obtain profit of €1,500 would be N = 40 and w = €762.50, or N = 75 and w = €780. In Figure 6.13, we have drawn a curve joining these three points with all the other combinations of N and w that give €1,500 of profit. This is called an isoprofit curve (‘iso’ means ‘same’ in Greek). Work through Figure 6.13 to understand how other isoprofit curves can be drawn.


  


                [image: In this diagram the horizontal axis shows employment, N and ranges between 0 and 80. The vertical axis shows the wage w, and ranges between 400 and 850. Coordinates are (employment, wage). An upward-sloping, concave curve passes through points A (10, 650), B (40, 762.50) and C (75, 780). At all points on this curve, profit is €1500. Other upward-sloping, concave curves lie at all points below the isoprofit curve for 1500, and these are the isoprofit curves for 3000, 5000, 8000, 12000. Isoprofit curves for lower level of profits lie at all points below isoprofit curves for higher levels of profits. The zero-profit line consists of a vertical segment between (0, 0) and (0, 800), and a horizontal line starting from (0, 800).]



Figure 6.13 
Isoprofit curves when profit = (800 – w) × N.






  


                [image: Different ways of making €1,500 of profit:]



Different ways of making €1,500 of profit



 In this diagram, the horizontal axis shows employment, N and ranges between 0 and 80. The vertical axis shows the wage w, and ranges between 400 and 850. Coordinates are (employment, wage). An upward-sloping, concave curve passes through points A (10, 650), B (40, 762.50) and C (75, 780). At all points on this curve, profit is 1,500. 






  


                [image: The zero-profit line: In this diagram the horizontal axis shows employment, N and ranges between 0 and 80. The vertical axis shows the wage w, and ranges between 400 and 850. Coordinates are (employment, wage). An upward-sloping, concave curve passes through points A (10, 650), B (40, 762.50) and C (75, 780). At all points on this curve, profit is 1500. The zero-profit line consists of a vertical segment between (0, 0) and (0, 800), and a horizontal line starting from (0, 800).]



The zero-profit line



  Each tutor produces revenue of €800. If the wage is €800, profit per tutor is zero, so for all values of N, total profit is zero. Also, profit is zero when N = 0. The zero-profit line is horizontal at 800 and vertical at N = 0. 






  


                [image: Another isoprofit curve: In this diagram the horizontal axis shows employment, N and ranges between 0 and 80. The vertical axis shows the wage w, and ranges between 400 and 850. Coordinates are (employment, wage). An upward-sloping, concave curve passes through points A (10, 650), B (40, 762.50) and C (75, 780). At all points on this curve, profit is 1500. Another upward-sloping, concave curve lies at all points below the isoprofit curve for 1500, and is the isoprofit for 3000. The zero-profit line consists of a vertical segment between (0, 0) and (0, 800), and a horizontal line starting from (0, 800).]



Another isoprofit curve



We have added the curve that joins all the (N, w) combinations where profit is €3,000.






  


                [image: Higher isoprofit curves: In this diagram the horizontal axis shows employment, N and ranges between 0 and 80. The vertical axis shows the wage w, and ranges between 400 and 850. Coordinates are (employment, wage). An upward-sloping, concave curve passes through points A (10, 650), B (40, 762.50) and C (75, 780). At all points on this curve, profit is 1500. Other upward-sloping, concave curves lie at all points below the isoprofit curve for 1500, and these are the isoprofit curves for 3000, 5000, 8000, 12000. Isoprofit curves for lower level of profits lie at all points below isoprofit curves for higher levels of profits. The zero-profit line consists of a vertical segment between (0, 0) and (0, 800), and a horizontal line starting from (0, 800).]



Higher isoprofit curves



Isoprofit curves with higher levels of profit are closer to the bottom right of the diagram, where N is higher, and w is lower.









	indifference curve
	A curve that joins together all the combinations of goods that provide a given level of utility to the individual.



We could describe the isoprofit curves as the firm’s indifference curves: the firm is indifferent between combinations of w and N giving the same level of profit. Isoprofit curves have the following characteristics:


  	They slope upward: If you start at point A, for example, and then increase the number of workers, you do not need as much profit per worker to keep total profit constant. Therefore you can raise the wage.

  	They have higher levels of profit towards the bottom right of the diagram, where N is high and w is low.

  	They all have a similar curved shape: They are steep when N and w are both low, and quite flat when N and w are both high.



To understand the last property, consider what happens when you increase the number of workers, N, by one. How much do you have to change the wage to stay on the same isoprofit curve—that is, to make the same profit as before? Figure 6.14 shows this calculation for two points on the 1,500 isoprofit curve. When w and N are low, you make a lot of profit on the additional worker, and you have to increase w a lot to offset this extra profit: the slope of the curve is high. When w and N are high, profit on the extra worker is low and you don’t have to adjust the wage as much.







  
    	Compare two points on the 1,500 isoprofit curve
    	If you increase N by 1, how much do you have to raise the wage to stay on the same curve?
  



  
    	
    	N
    	w
    	Profit
    	Profit per worker
    	N + 1
    	Profit goes up by:
    	To keep profit constant, raise the wage by:
    	Slope
  

  
    	Low w and N
    	5
    	500
    	1,500
    	300
    	6
    	300
    	300/6 = 50
    	High
  

  
    	High w and N
    	75
    	780
    	1,500
    	20
    	76
    	20
    	20/76 = 0.26
    	Low
  







Figure 6.14 
Calculating the slope at two points on an isoprofit curve.






Maximizing profit


​Profit is high when N is high and w is low. But not all combinations of N and w are feasible. The best the school can do is to find the most profitable combination in the feasible set. Figure 6.15 brings together the isoprofit curves and the feasible set of (N, w) combinations—the points on or above the no-shirking wage curve—so that we can find the one that gives maximum profit.




                [image: In this diagram the horizontal axis shows employment, N and ranges between 0 and 80. The vertical axis shows the wage w, and ranges between 400 and 850. Coordinates are (employment, wage). An upward-sloping, concave curve passes through points A (10, 650), B (40, 762.50) and C (75, 780). At all points on this curve, profit is 1500. Other upward-sloping, concave curves lie at all points below the isoprofit curve for 1500, and these are the isoprofit curves for 3000, 5000 3610, 8000, 12000. Isoprofit curves for lower level of profits lie at all points below isoprofit curves for higher levels of profits. The zero-profit line consists of a vertical segment between (0, 0) and (0, 800), and a horizontal line starting from (0, 800). An upward-sloping, convex line labelled no-shirking wage starts from point (0, 610) and intersects the isoprofits for 1500 and 3000 at two points.]



Figure 6.15 
Where is the highest profit in the feasible set?






There are no feasible points with profit as high as €5,000: the firm cannot reach the €5,000 isoprofit curve. But there are feasible points with profit of €3,000, and other points with higher profit than that.

Profit is always higher at a point on the no-shirking wage curve than at any point vertically above it. So the school will always choose a point on this curve: it tells us the wage that the school will set for any given level of employment.

In Figure 6.16, we have drawn the highest isoprofit curve that the firm can reach—the one where profit is €3,610, which just touches the no-shirking wage curve.




                [image: In this diagram the horizontal axis shows employment, N and ranges between 0 and 80. The vertical axis shows the wage w, and ranges between 400 and 850. Coordinates are (employment, wage). An upward-sloping, concave curve passes through points A (10, 650), B (40, 762.50) and C (75, 780). At all points on this curve, profit is 1500. Other upward-sloping, concave curves lie at all points below the isoprofit curve for 1500, and these are the isoprofit curves for 3000, 3610, 5000, 8000, 12000. Isoprofit curves for lower level of profits lie at all points below isoprofit curves for higher levels of profits. The zero-profit line consists of a vertical segment between (0, 0) and (0, 800), and a horizontal line starting from (0, 800). An upward-sloping, convex live labelled no-shirking wage starts from point (0, 610) and is tangential to the isoproft curve for 3610 at point E (38, 705).]



Figure 6.16 
Maximum profit of €3,610 is achieved at point E, where w = €705 and N = 38.






The firm makes the maximum feasible amount of profit at point E, employing 38 tutors at a wage of €705.


  Profit is maximized at the tangency point of the reservation curve and the isoprofit curves—just as, in Unit 3, utility is maximized where the budget constraint is tangent to an indifference curve.



To understand why, imagine yourself moving along the no-shirking wage curve. Start where N is small, near the vertical axis: profit there will be low. As you move along the line, you cross the €1,500 isoprofit curve, then the €3,000 one—profit is rising until you reach point E, where profit is €3,610. But if you keep going, profit starts to fall; you hit the €3,000 curve again, then €1,500. Point E is the best you can do.


​Our model of wage setting tells us the following:


  	The number of workers a firm can employ depends on its wage, and the reservation wages of potential employees (the reservation wage curve). To increase employment it needs to raise the wage, in order to recruit employees with higher reservation wages.

  	The firm chooses a wage on the no-shirking wage curve, which lies above the reservation wage curve. The difference between the two is the cost of effort, and the employment rent required to deter shirking.

  	It chooses the point where the no-shirking wage curve touches the highest possible isoprofit curve.




	labour market power
	A firm has labour market power (sometimes called monopsony power) if it can reduce the wage it needs to pay its workers by lowering the number of workers that it employs.




​​​In this model, the firm faces a trade-off: to employ more workers it has to raise wages. As long as the wage is less than €800, the language school makes a profit on each tutor employed—so it would like to employ more. But then it would have to raise the wage, reducing the profit on every tutor. Restraining employment keeps the wage down, enabling it to make a high profit on each employee. The firm’s ability to control wages in this way is called labour market power.

Our model of wage setting demonstrates how firms can set wages both to recruit and retain workers, and to provide them with an incentive to work hard. In the next section, we will examine the implications: how wages and employment are affected when economic conditions change.


  
    Question 6.11 Choose the correct answer(s)

    Read the following statements about Figure 6.16 and choose the correct option(s).

    
      	(30, €700) is a feasible employment and wage choice for the firm.

      	The (employment, wage) combinations of (19, €610) and (16, €550) are both on the same isoprofit as the profit-maximizing point E (38, €705).

      	If the no-shirking wage curve became steeper while keeping the vertical axis intercept unchanged, the firm would choose to hire fewer workers.

      	If the firm had labour market power, then the profit-maximizing point may not be on the no-shirking curve.

    

    
      	(30, €700) is above the no-shirking wage curve, so it is a feasible choice for the firm (though it gives lower profits of €3,000).

      	(19, €610) is on the same isoprofit (€3,610) as point E, but (16, €550) gives a higher profit of (800 – 550) × 16 = €4,000.

      	The firm’s profit is always maximized at the tangency point of the no-shirking wage curve and the isoprofit curves. The isoprofit curves have steeper slopes at lower levels of employment, so the tangency point would be at a lower level of employment than point E.

      	The firm’s profit is always maximized at the tangency point of the no-shirking wage curve and the isoprofit curves, so the profit-maximizing point will be on the no-shirking wage curve even if the firm has labour market power.

    

  




  Exercise 6.9 Competition and profits

  Suppose that the language school in Figure 6.16 now faces more competition from other schools. Explain, using a diagram like Figure 6.16, how increased competition would affect:

  
    	the no-shirking wage curve

    	the firm’s profit maximizing choice

    	the firm’s profits.

  




  Extension 6.10 Setting the wage to maximize profit

  
    In the main part of this section we used diagrams to show how a firm (the language school) would set its wage, \(w\), and a corresponding level of employment, \(N\). Its profit-maximizing combination of \(w\) and \(N\) lies at the point where the no-shirking wage curve is tangent to an isoprofit curve. In this extension, we show how to do this by using calculus to solve a constrained choice problem. The method we use is explained in Extension 3.5, which you may need to re-read before reading this extension.

  

  
    The symbol Π is the Greek capital letter ‘pi’ , and is often used in economics to represent profit.

  

  The firm’s total profit is equal to the number of workers, \(N\), multiplied by the net profit on each worker, (\(y \ – \ w\)), where \(y\) is the firm’s revenue (or income) per worker employed. We write profit as a function, that we call Π, of wages and employment:

\[\Pi(w, N) = (y - w)N\]
  Figure 6.13, reproduced as Figure E6.3, shows the isoprofit curves—curves joining combinations of \(w\) and \(N\) that give equal amounts of profit—for the case \(y = 800\).

  


                [image: In this diagram the horizontal axis shows employment, N and ranges between 0 and 80. The vertical axis shows the wage w, and ranges between 400 and 850. Coordinates are (employment, wage). An upward-sloping, concave curve passes through points A (10, 650), B (40, 762.50) and C (75, 780). At all points on this curve, profit is 1500. Other upward-sloping, concave curves lie at all points below the isoprofit curve for 1500, and these are the isoprofit curves for 3000, 5000, 8000, and 12000. Isoprofit curves for lower level of profits lie at all points below isoprofit curves for higher levels of profits. The zero-profit line consists of a vertical segment between (0, 0) and (0, 800), and a horizontal line starting from (0, 800).]



Figure E6.3 
Isoprofit curves when \(\text{profit} = (800 \ – \ w) × N\).






  The properties of isoprofit curves

  The equation of the isoprofit curve corresponding to a particular level of profit, \(Π_0\), is:

\[(y - w)N = \Pi_0\]
  We can work out the shape of the isoprofit curves by examining the algebraic properties of this equation. Since the graph is drawn with \(w\) on the vertical axis, it is helpful to rearrange the equation to obtain:

\[w = y - \frac{\Pi_0}{N}\]
  This equation shows that \(w\) increases with \(N\) (because \(Π_0/N\) gets smaller). We can verify this by differentiating:

\[\frac{dw}{dN} = \frac{\Pi_0}{N^2} > 0\]
  This tells us that isoprofit curves are upward-sloping. It is useful to note that the slope can be written in terms of w and N only by substituting back the original expression for profit, \(Π_0 = (y-w)N\):

\[\frac{dw}{dN} = \frac{(y - w)N}{N^2} = \frac{(y - w)}{N}\]
  This second way of writing the slope shows us how it varies in different parts of the diagram without having to work out the level of profit at different points: the curves are flatter towards the top right, where \(N\) and \(w\) are both high.

  Returning to the previous expression, we can determine the second derivative, which shows that as we move along an isoprofit curve the slope, \(dw/dN\) decreases—the curve gets flatter—as \(N\) increases:

\[\frac{d^2 w}{d N^2} = -\frac{\Pi_0}{N^3} < 0\]
  In summary, these isoprofit curves are increasing and concave, in contrast to indifference curves which are typically decreasing and convex (as explained in Extension 5.4).

  Lastly, the isoprofit curve equation tells us that if we draw a set of isoprofit curves for different values of \(Π_0\), higher levels of profit correspond to lower levels of the wage at each value of \(N\). In other words, the curves lower down in the figure have higher profit. To verify this algebraically, we can partially differentiate \(w\) with respect to \(Π_0\), holding \(N\) constant:

\[w = y - \frac{\Pi_0}{N} \Rightarrow \frac{\partial w}{\partial \Pi_0} = -\frac{1}{N} < 0\]
  —that is to say, higher profit requires a lower wage at each level of employment.

  Solving the firm’s constrained choice problem

  The owners of the firm want to choose \(w\) and \(N\) from the firm’s feasible set to make the highest possible profit. The feasible set is the set of combinations of \(w\) and \(N\) that lie on or above the no-shirking wage curve.

  In the model we have developed in this unit, the no-shirking wage is greater than the worker’s reservation wage because the wage has to allow for the cost of effort, and give the worker enough rent to ensure that it is better to work than shirk. So the no-shirking wage curve lies above and parallel to the reservation wage curve, which is an upward-sloping relationship between \(w\) and \(N\). To keep the analysis of profit maximization more general than in the main section above, we will not assume that it is a straight line. We will simply assume that \(w\) is an increasing function of \(N\):

\[w = W(N) \text{, where } W'(N) > 0\]
  
    The parameters are: \(m\) and \(q\), which determine the firm’s recruitment and retention (Extension 6.5); and \(b\), \(ν\), and \(\tau\) which determine workers’ reservation wages (Section 6.8). Extension 6.8 explains how all of these fit together to form the reservation wage curve. The no-shirking wage also depends on \(c\), \(h\), and \(s\) which affect the incentives for working hard (Section 6.9).

  

  We know that the position and slope of the no-shirking wage curve depend on a number of different labour market parameters. But in this extension we will keep things simple by not including these parameters explicitly when we write the function, \(W\)(\(N\)); we focus only on the relationship between \(w\) and \(N\).

  The firm faces a constrained choice problem of a similar form to the problem for a worker choosing consumption and free time to maximize utility (Extensions 3.5 and 5.5). There is one difference, though: consumption and free time are both ‘goods’ for workers, so they want both to be as large as possible, and the indifference curves slope upward. But the firm maximizes profit when \(N\) is as large as possible, and \(w\) is as small as possible, so its isoprofit curves slope downward.

  Feasible combinations of \(w\) and \(N\) satisfy \(w ≥ W(N)\), but since the firm wants \(w\) to be as small as possible, we know it will choose a combination where \(w = W(N)\). So, as we did for Karim in Extension 3.5, we can write the constraint as an equality, rather than an inequality.

  
    The employer’s constrained choice problem

    Choose \(w\) and \(N\) to maximize \(\Pi(w, N)\) subject to the constraint \(w=W(N)\).

  

  Since the profit function has a particularly simple form, we can solve this problem easily using the method of substitution. Profit is:

\[\Pi = (y - w)N\]
  and substituting for w using the constraint gives profit as a function of N only:

\[\Pi = (y - W(N))N\]
  To find the value of N that maximizes profit, we differentiate with respect to N (using the product rule) and set the derivative to zero:

\[\frac{d \Pi}{dN} = (y - W(N)) - W'(N)N = 0\]
  Rearranging this equation, we get the first-order condition:

\[W'(N) = \frac{y - W(N)}{N}\]
  which tells us that profit is maximized at the point on the no-shirking wage curve \(w = W(N)\) where its slope is equal to the slope of the isoprofit curve. (We showed above that the slope of an isoprofit curve at any point is given by \((y \ – \ w)/N\).)

  If we know the explicit equation of the no-shirking wage curve, we can solve the pair of simultaneous equations (the first-order condition and the no-shirking wage equation) to find the particular values of \(w\) and \(N\) that the employer will choose. In Exercise E6.3, you can try this for the case of a linear no-shirking wage curve.

  The second-order condition

  We should check the second-order condition to be sure that the solution we have found is indeed a maximum point. Differentiating the expression for profit again gives:

\[\frac{d^2 \Pi}{dN^2} = -2W'(N) - W''(N)\]
  For a maximum point, the second derivative must be negative. We know that \(W\)(\(N\)) is an increasing function, so the first term is certainly negative. However, if it is highly concave (that is, if \(W’’(N)\) is a large negative number) it is possible that the second term could be sufficiently positive to make the second derivative positive overall. In that case, we would have found a point of minimum profit. So to solve this constrained choice problem for any particular no-shirking wage curve, we ought to check that the second-order condition holds.

  If you like, you can try sketching a diagram to show what happens when the no-shirking wage curve is highly concave. If it is sufficiently curved, the no-shirking wage curve lies below the isoprofit curve either side of the tangency point (rather than above it, as in Figure 6.16). Then, imagine yourself approaching the tangency point along the no-shirking wage curve from the left. As you cross the isoprofit curves, profit gets lower and lower—until you pass the tangency point, when it starts to rise again. The tangency point is a point of minimum profit.

  
    Exercise E6.3 A linear no-shirking wage

    Consider the linear case, where the no-shirking wage curve is given by the equation \(W = W_0 + W_1 N\) (where \(W_0 \text { and } W_1\) are positive constants).

    
      	Find the profit-maximizing wage and employment in terms of \(W_0\) and \(W_1\). (Make sure to check that the second-order condition is satisfied.)

      	Explain how the profit-maximizing wage and employment change if the no-shirking wage curve shifts upwards.

      	Explain what happens if the slope of the no-shirking wage curve increases.

    

  

  Read more: Chapter 8 (on curve-sketching, and finding maxima and minima) of Malcolm Pemberton and Nicholas Rau. Mathematics for economists: An introductory textbook (4th ed., 2015 or 5th ed., 2023). Manchester: Manchester University Press.



	



    

        

    
    

	
Unit 6 The firm and its employees

6.11 Putting the wage-setting model to work: Wages, employment, and the rate of unemployment


  You can explore trends in world- and country-level unemployment using this chart from Our World in Data.




	search unemployment
	Since workers differ from each other, and so do jobs, unemployed workers and firms with vacancies spend time searching for an employment match that suits them both. Unemployment caused by the search and matching process is called search unemployment.
	involuntary unemployment
	A person is involuntarily unemployed if they are seeking work, and willing to accept a job at the going wage for people of their level of skill and experience, but unable to secure employment.




​​Why is there always unemployment, even when the economy is booming? In most of the last 30 years, the world unemployment rate has been between 5 and 6%, and in some countries it has been persistently above 20%. One reason is the time, effort, and other costs that firms and workers incur in searching for a suitable match. Match formation can bring further costs—such as training, or relocation—so even when they find a potential opportunity, one or other party may prefer to continue searching for a better match. Unemployment resulting from search and matching costs is known as frictional unemployment or search unemployment.


​Search unemployment is sometimes labelled ‘voluntary’, on the assumption that it arises because workers’ reservation wages are too high, so they choose to reject available vacancies. But this is misleading: in our model the search and matching process gives labour market power to firms, so we might equally well argue that the wages offered are too low. The two-sided character of search unemployment means it is not voluntary.

The labour discipline problem is another important source of unemployment, and in this case it is clearly ‘involuntary’:


​
  When firms set wages to provide incentives for effort, there must always be involuntary unemployment.



Being unemployed involuntarily means not having a job, although you would be willing to work at the wage that other workers like you are receiving.

Some workers are involuntarily unemployed in our wage-setting model in Figure 6.17. It shows the no-shirking and reservation wage curves for a firm similar to the language school: labour is the only cost and each employee generates revenue y, so the isoprofit curves have the same shape. The employer sets a wage w1 to deter shirking, and only offers jobs to the N1 workers who have reservation wages below r1. All the applicants with reservation wages between r1 and w1 are turned away. They would be willing to accept a job at this wage, but they remain in unemployment. So we can say that these workers are involuntarily unemployed.




                [image: In this diagram, the horizontal axis shows employment N. The vertical axis shows wage w. Coordinates are (employment, wage). An upward-sloping, straight line is labelled reservation wage curve, has a vertical intercept of r_0, and passes through points (N_1, r_1) and (N_2, w_1). A parallel, upward-sloping straight line is labelled no-shirking wage curve and lies at all points above the reservation wage curve, and passes through point (N_1, w_1). An upward-sloping, concave curve starts from the horizontal axis at a value between 0 and N_1, and is tangential to the no-shirking wage curve at point (N_1, w_1). The horizontal distance between N_1 and N_2 shows the workers turned away.]



Figure 6.17 
Wages and involuntary unemployment.






In contrast, there are other unemployed workers whose reservation wages are higher than w1. These workers would not be willing to accept a job that is acceptable to others. So according to the definition above, they are not involuntarily unemployed. However, as noted earlier, to call them voluntarily unemployed because their reservation wages are higher than offered wages is to ignore the possibility that the wages offered are too low.


​What happens when economic conditions change?

Our wage-setting model determines the wage and employment level that firms will choose. But changes in economic conditions can shift the no-shirking wage curve.


​An expression for the no-shirking wage curve

The firm’s reservation wage curve corresponds to the reservation wages of the potential employees, lined up in increasing order.


  Section 6.8 explains fully how to derive the expression for the reservation wage.



A worker’s reservation wage depends partly on the utility they obtain while unemployed, and partly on the utility they expect to receive when they eventually get another job. While unemployed, they receive an unemployment benefit (b) plus their own individual utility of being unemployed (a), which varies between workers according to their personal and family circumstances. If v is the average utility in other jobs, we can write the reservation wage curve as:

\[w_r=\tau(b+a^N)+(1-\tau)v\]
where aN is the individual utility of the Nth potential worker. In this equation, \(\tau\) is the weight that workers put on (b + aN) rather than v. For an unemployed worker considering their planning horizon, \(\tau\) is the proportion of their time that they expect to spend unemployed rather than employed with utility v. When \(\tau\) is high, utility while unemployed matters more, so the reservation wage is weighted towards (b + aN).

The no-shirking wage curve, w, is above the reservation wage curve because of the cost of effort, c, and the rent that has to be paid to deter shirking.

\[w=w_r+c+\text{ rent}(s,c)\]
(Remember that the rent depends on s, the expected number of weeks before shirkers are caught.) If we put these two expressions together, we can write an equation for the no-shirking wage curve:

\[w= \!\! \underbrace{\tau(b+a^N)+(1-\tau)v}_{\text{reservation wage of N}^{\text{ th}} \text{ worker}} \!\! +c+\text{rent}(s,c)\]

​This equation shows all the things that affect the firm’s no-shirking wage curve.

What shifts the firm’s no-shirking wage curve?


  	If the firm’s ability to detect shirking improves, perhaps because of a new monitoring technology, then s, the time taken to catch shirkers, falls. So the rent required to discourage shirking is lower, and the curve shifts down.

  	If morale among employees falls, they may be more inclined to shirk: effort will feel more costly. The rise in c will shift the curve upward.

  	If the firm’s competitors in the labour market increase their demand for workers—for example because their productivity rises—they will raise wages to recruit more workers: v will increase. This will raise the reservation wages of the firm’s own employees, so its no-shirking wage curve will shift upward.



The effect of a shift in the no-shirking wage curve

Figure 6.18 illustrates the effects of one of these shifts, a rise in the cost of effort, c. Suppose that the firm is maximizing profit at point E, where the no-shirking wage curve reaches the highest possible isoprofit curve. If the employees’ cost of effort increases, perhaps due to a fall in morale, the no-shirking wage curve shifts up, because the employer has to pay higher wages to discourage shirking.




                [image: In this diagram, the horizontal axis shows employment N. The vertical axis shows wage w. Coordinates are (employment, wage). The zero-profit line consists of a vertical segment between (0, 0) and (0, y), and a horizontal line starting from (0, y). A series of upward-sloping, concave lines starting from the horizontal axis are isoprofit curves for increasing profits the further away from the origin. An upward-sloping, convex line is tangential to a isoprofit curve at point E (N_1, w_1). When the effort cost c rises, the no-shirking wage curve shifts upwards. This is now tangential to a higher isoprofit curve at point F (N_2, w_2), with N_2 lower than N_1 and w_2 higher than w_1.]



Figure 6.18 
A rise in the cost of effort.






The new profit-maximizing point is F. The wage is higher, but because labour is more expensive, the firm lowers employment—and its profit falls.

The firm’s no-shirking wage curve also shifts if economy-wide conditions for unemployed workers change: that is, the unemployment benefit, b, and the rate of unemployment which determines how long workers take to find jobs (\(\tau\)). But these changes will affect the wages and employment in all firms, and this, in turn, will have further effects on reservation wages and no-shirking wage curves. To fully understand these changes, we need to model the whole economy.


​​Wages and employment in the whole economy


​We can use our model of one firm to build a model of a whole economy. To do this, imagine that there is a fixed number of firms in the economy, and that they are all identical, with the same productivity and the same recruitment and labour discipline problems. The cost of effort and the employment rent will be the same in every firm. All firms will face the same no-shirking wage curve, and will choose the same wage, w, and employment level, N. The net utility that unemployed workers can expect to receive whenever they find a job will be v = w – c. So the wage in every firm can be found by putting v = w – c in the no-shirking wage curve:

\[\begin{align*}
w& = \tau(b + a^N) + (1 - \tau)(w - c) +c +\text{rent}(s,c) \\
&⇒ \tau w = \tau(b + a^N + c) +\text{rent}(s,c) \\
&⇒ w = b + a^N +c + \frac{\text{rent}(s,c)}{\tau(u)} \\
 \end{align*}\]

​​This equation gives us a relationship between wages and the level of unemployment in an equilibrium across the economy as a whole. Note that N is the number of workers employed in each firm, and aN is the individual utility of each firm’s Nth worker (the employee with the highest reservation wage). We have written \(\tau\) as \(\tau\)(u) to emphasize that the time taken to find a job increases when unemployment is high.

To understand how wages and unemployment are related, imagine that the economy is experiencing high unemployment. Then:


  	\(\tau\)(u) is high (it takes a long time to find a new job); this reduces the fourth term in the equation for the wage, rent \(\tau\)

  	employment, N, must be low in every firm; hence aN, the unemployment utility of the Nth worker, is also low.




​​Both of these effects lower the equilibrium wage. Conversely, when unemployment is low, wages will be high. For the economy as a whole, this is called the wage-setting or WS curve and represents the supply side of the labour market. In Units 1–4 of the macroeconomics volume, we return to complete the model of the economy as a whole and analyse real wages, unemployment and inflation. But there is one question we can answer now: is full employment possible? When the wage is set on a firm’s no-shirking wage curve in Figure 6.17, there is involuntary unemployment.

Why full employment is impossible

The economy-wide relationship between wages and employment tells us that it is impossible to eliminate unemployment completely. If no-one were unemployed, that would mean workers who lost their jobs must be able to find new jobs immediately. So \(\tau\), the time taken to find a job, would be zero.

Think about what happens to the wage as \(\tau\) gets closer to zero. The fourth term, \(\frac{\text{rent}}{\tau}\), becomes infinitely large. The wage that is required to ensure that workers do not shirk therefore exceeds their productivity: no firm would offer such a wage.


​So there cannot be an equilibrium in the economy with no unemployment. The threat of losing one’s job and remaining unemployed, at least for a short time, plays an essential role in labour discipline.


  Exercise 6.10 The ‘Great Resignation’

  Since the 2020 COVID-19 pandemic, many workers in several countries, including China, Australia, and the US, have decided to quit their jobs. Use these articles to help you answer the following questions:

  
    	2021 Survey of US workers by Pew Research Center

    	OECD blog post about the Great Resignation

    	Statistics on the Great Resignation in the US by the MIT Sloan Management Review.

  

  
    	What are some of the main reasons why workers have been quitting their jobs, and how has the pandemic contributed to these reasons?

    	Choose one of the reasons given in the articles and use a diagram like Figure 6.18 to illustrate how it could affect the various curves and labour market equilibrium.

    	How do you think firms could effectively retain their workers?

  




  How economists learn from facts Workers speed up when the economy slows down

  
  ​​​​The incentives provided by employment rents are illustrated in a study by Edward Lazear (an economic adviser to former US President, George W. Bush) and his co-authors. They investigated a single firm during the global financial crisis, to investigate how the managers and workers reacted to the turbulent economic conditions. The firm specializes in technology-based services such as insurance claims processing, computer-based test grading, and technical call centres, and operates in 12 US states. Lazear and his colleagues used the firm’s data from 2006 to 2010 to analyse the effect on labour productivity of the worst recession since the Great Depression.

  They found that the firm’s productivity increased dramatically as unemployment rose during the financial crisis. One possible explanation is that average productivity increased because the least productive workers were fired. But Lazear found that it was more due to workers putting in extra effort. The severity of the recession raised the workers’ employment rent for any given wage, and they responded by working harder.1

  
  ​Our model predicts that employers would have cut wages, while sustaining an employment rent sufficient to motivate hard work. But wages were not cut. An earlier recession provides another insight that helps to explain firms’ reluctance to reduce wages in the crisis. Truman Bewley, an economist, was puzzled when he saw only a handful of firms in the northeast of the US cutting wages during the recession of the early 1990s. Most firms, like the one Lazear’s team studied, did not cut their wages at all.

  
  ​​Bewley interviewed more than 300 employers, labour leaders, business consultants, and careers advisers in the north-east of the US. He found that employers chose not to cut wages because they thought it would hurt employee morale, reducing productivity and leading to problems of hiring and retention. They thought it would ultimately cost the employer more than the money they would save in wages.2




  Exercise 6.11 Lazear’s results

  Use the findings of Lazear and co-authors (from the ‘How economists learn from facts’ box) to answer the following questions.

  Assuming that the employer did not adjust wages, draw a diagram like Figure 6.18 for each of the following years, and explain what it illustrates:

  
    	the pre-crisis period (2006)

    	the crisis years (2007–8)

    	the post-crisis year (2009).

  




  
    	
      Edward P. Lazear, Kathryn L. Shaw, and Christopher Stanton. 2016. ‘Making Do With Less: Working Harder During Recessions’. Journal of Labor Economics 34 (1/2): pp. 333–360. ↩

    

    	
      Truman F. Bewley. 1999. Why Wages Don’t Fall During a Recession. Cambridge, MA: Harvard University Press. ↩
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​6.12 How employers exercise power

In Unit 5 we explain that power takes two forms in economics: first, an economic actor may have the ability to profit by setting the terms of an exchange, and second, the actor may have the ability to effectively threaten to impose heavy costs on others if they do not do as they wish. The first is called market power (Unit 7 shows that it can be exercised not only in hiring labour, but also in selling goods). We term the second ‘power over others’ because it involves the powerful actor commanding others to do things in that actor’s interest that the others would not have done in the absence of the threat.

Employers in our model of wage setting exercise both kinds of power:


  	The power to control wages: By hiring fewer workers, they can pay lower wages.

  	Power over others: They can get workers to work hard by threatening to terminate their employment if they do not.




  
  ​The word ‘monopsony’ was introduced by Joan Robinson in her 1932 book, The Economics of Imperfect Competition. She asked a colleague at Cambridge University (a classics scholar) to suggest a Greek term to indicate a market with a single buyer, analogous to ‘mono-poly’ for the case of a single seller. The most direct analogy would have been ‘mono-ony’, but they decided that ‘monopsony’ sounded better—although its literal translation would be ‘a market with a single buyer of fish’.




	labour market power
	A firm has labour market power (sometimes called monopsony power) if it can reduce the wage it needs to pay its workers by lowering the number of workers that it employs.
	monopsony power
	A firm has labour market power if it can reduce the wage it needs to pay its workers by lowering the number of workers that it employs. It is sometimes called monopsony power because it applies, in particular, to a firm that is the only employer in a particular labour market.




​​​The firm’s power to hold down wages by restricting employment is called labour market power, or sometimes monopsony power. The term ‘monopsony’ originally referred to a ‘single buyer’ of labour: a firm that was the only potential employer for workers living in its neighbourhood would have the power to control local wages by controlling employment. But our model applies more generally: we did not assume that the language school was the only employer in Paris. Its tutors would have alternative options.

In our model, labour market power comes from the search and matching process: it takes time for workers and firms to find suitable matches. At the point when a job offer is made, a worker’s only immediate alternative is to remain unemployed, so their reservation wage is lower than the average wage offered by other firms. However, labour market power is reduced when there are more employers competing for the same workers. If Paris had many schools competing for tutors, potential employees would be able to find jobs more quickly, so their reservation wages would be higher. Then each school would need to offer higher wages to attract the same number of workers, and profits would be lower.

Employers exercise power over others (the second form) by placing their employees in a position where they receive an employment rent, and then threatening to deprive them of the rent by terminating their contracts if they do not work as hard as the employer requires. Each worker receives a rent because the wage is higher than their reservation wage.


  There are many other uses of the term ‘power’ in economics. For example, ‘bargaining power’, which is discussed in Unit 5.




​These two aspects of the employer’s power are related. The level of the wage necessary for the worker to receive a rent sufficient to motivate them to work hard depends on their reservation wage. So, by hiring fewer workers, the firm can avoid employing workers with higher reservation wages (who would be motivated to work hard only by higher no-shirking wages).

	



    

        

    
    

	
Unit 6 The firm and its employees

6.13 Application: The minimum wage

Governments in many countries set a legal minimum hourly wage, in order to protect the living standards of low-paid workers. In some cases, the same minimum wage applies to all workers; elsewhere it may vary according to the type of work. In India, minimum wages vary by state and industry. In the United States, many individual states set their own minimum wage above the federal minimum, according to local conditions and preferences.


	minimum wage
	A minimum level of pay laid down by law or regulation, for workers in general or of some specified type. The intention of a minimum wage is to guarantee living standards for the low-paid. Many countries, including the UK and the US, enforce this with legislation.




​​​It is often argued that if employers have to pay higher wages, they will employ fewer workers—which leads to unemployment of low-skilled workers. So while some will benefit from higher pay, others will be unable to find jobs. But economists who have studied the effect of rises in the minimum wage have found that the effect on wages is much bigger than the effect on jobs. Some studies have found a modest decrease in employment; others estimate that the number of jobs has increased. In our video, Arin Dube explains how he and his co-authors measured the effects of the minimum wage, and what they found.

                        
                    Arin Dube describes his study that found that, on average, raising the minimum wage increased the income of poor workers.    



  
    Question 6.12 Choose the correct answer(s)

    Watch the video of Arin Dube’s study on the minimum wage in the US, read the following statements, and choose the correct option(s).

    
      	To examine the effect of a minimum wage increase, Arin Dube’s study compared bordering areas where one side experienced a change in the minimum wage while the other did not.

      	Worker turnover increased after a rise in the minimum wage.

      	Increasing the minimum wage reduced income inequality.

      	Raising the minimum wage had a minimal negative effect on employment.

    

    
      	This method is known as a natural experiment—the side of the border that did not experience a minimum wage increase was the ‘control’ group; the side that did experience a minimum wage increase was the ‘treatment’ group.

      	The study found the opposite—that the minimum wage could improve the functioning of the labour market by reducing labour turnover.

      	Inequality decreased because the minimum wage benefited low-wage workers especially, raising their overall take-home pay.

      	The study found that employers passed on the increase in wage costs to the consumers, so there was a minimal negative impact on employment.

    

  



We can use our wage-setting model to show that when employers have labour market power, a minimum wage can lead the firm to raise both employment and wages. This happens because the minimum wage limits the firm’s ability to hold wages down by keeping employment low.

Figure 6.19 shows the no-shirking wage curve for a firm that maximizes profit by employing 50 workers at a wage, w0. Work through the steps to analyse the effect of a minimum wage.


  


                [image: In this diagram, the horizontal axis shows employment N. The vertical axis shows wage w. Coordinates are (employment, wage). The zero-profit line consists of a vertical segment between (0, 0) and a relatively high wage, and a horizontal line starting from that level of wage. A series of upward-sloping, concave lines starting from the horizontal axis are isoprofit curves for increasing profits the further away from the origin. An upward-sloping, convex line labelled no-shirking wage curve is tangential to a isoprofit curve at point E (50, w_0). The area above the no-shirking wage curve is the feasible set. A horizontal line starts from min_w on the vertical axis and connects the vertical axis with the no-shirking wage curve at point F, which lies on a isoprofit which is higher than the one passing through point E. Min_w is higher than w_0.]



Figure 6.19 
The effect of a minimum wage on wages and employment.






  


                [image: Maximizing profit: In this diagram, the horizontal axis shows employment N. The vertical axis shows wage w. Coordinates are (employment, wage). The zero-profit line consists of a vertical segment between (0, 0) and a relatively high wage, and a horizontal line starting from that level of wage. A series of upward-sloping, concave lines starting from the horizontal axis are isoprofit curves for increasing profits the further away from the origin. An upward-sloping, convex line labelled no-shirking wage curve is tangential to a isoprofit curve at point E (50, w_0). The area above the no-shirking wage curve is the feasible set.]



Maximizing profit



The firm maximizes profit within its feasible set at point E. It employs 50 workers, at a wage w0. What happens if the government introduces a minimum wage?






  


                [image: A low minimum wage: In this diagram, the horizontal axis shows employment N. The vertical axis shows wage w. Coordinates are (employment, wage). The zero-profit line consists of a vertical segment between (0, 0) and a relatively high wage, and a horizontal line starting from that level of wage. A series of upward-sloping, concave lines starting from the horizontal axis are isoprofit curves for increasing profits the further away from the origin. An upward-sloping, convex line labelled no-shirking wage curve is tangential to a isoprofit curve at point E (50, w_0). The area above the no-shirking wage curve is the feasible set. A horizontal line starts from min_w on the vertical axis and connects the vertical axis with the no-shirking wage curve. Min_w is lower than w_0.]



A low minimum wage



The minimum wage shrinks the firm’s feasible set: it can no longer set very low wages. But if the minimum wage is below w0, it has no effect on this firm. The firm maximizes profit at E as before, employing 50 workers at wage w0.






  


                [image: A higher minimum wage: In this diagram, the horizontal axis shows employment N. The vertical axis shows wage w. Coordinates are (employment, wage). The zero-profit line consists of a vertical segment between (0, 0) and a relatively high wage, and a horizontal line starting from that level of wage. A series of upward-sloping, concave lines starting from the horizontal axis are isoprofit curves for increasing profits the further away from the origin. An upward-sloping, convex line labelled no-shirking wage curve is tangential to a isoprofit curve at point E (50, w_0). The area above the no-shirking wage curve is the feasible set. A horizontal line starts from min_w on the vertical axis and connects the vertical axis with the no-shirking wage curve at point F, which lies on a isoprofit which is higher than the one passing through point E. Min_w is higher than w_0.]



A higher minimum wage



If the minimum wage is above w0, point E is no longer feasible. The highest profit the firm can achieve is at point F. It employs 70 workers at the minimum wage.








The minimum wage alters the firm’s feasible set. If N is low, the lower boundary of the feasible set is horizontal at the minimum wage. As N rises, this remains true until it hits the reservation wage curve.

If the introduction of a minimum wage makes the firm’s previous profit-maximizing point infeasible, its choices of wage and employment will change, from E to F in the figure. Make sure you understand why it maximizes profit at point F, by imagining yourself moving along the lower edge of the feasible set (as in Section 6.10), and using the isoprofit curves to determine whether profit is rising or falling.

This analysis shows that a minimum wage can benefit workers in this firm. If it is high enough to affect the firm’s decision, then more workers are employed—and at a higher wage than before. But the firm makes less profit: profit is lower at F than at E.


  
    	Barbara Ehrenreich worked undercover for minimum wage in motels and restaurants to see how America’s poor live.1

    	Polly Toynbee, a British journalist, had previously done the same in the UK in 2003, working in a call centre, a care home, and other low-wage jobs.2

  




​This model shows how minimum wages could have positive effects on both wages and employment, consistent with evidence from several studies of how it works in practice. But be careful how you interpret this: if the minimum wage were raised further, it could exceed the workers’ productivity. Then the firm would make negative profits and have to shut down or fire workers. For this reason, policymakers tend to be cautious in setting the level of the minimum wage, and in many countries the standard of living of those in minimum wage jobs remains low.


  
    	
      Barbara Ehrenreich. 2011. Nickel and Dimed: On (Not) Getting By in America. New York: St. Martin’s Press. ↩

    

    	
      Polly Toynbee. 2003. Hard Work: Life in Low-Pay Britain. London: Bloomsbury Publishing. ↩
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6.14 Application: Another kind of business organization


  Why do firms work the way they do? Why, in the majority of firms, do the owners of capital hire the workers, rather than workers owning the firm and renting the machinery they use? Randall Kroszner and Louis Putterman summarize this field of economics in their book, The Economic Nature of the Firm.1




	cooperative firm, worker-owned cooperative
	A cooperative is a business organization whose members together own the assets of the organization; they share the income resulting from their activities and jointly determine how the organization will be run. A worker-owned cooperative is a firm that is mostly or entirely owned by its workers, who hire and fire the managers.




​​​​Even in capitalist economies, some business organizations have an entirely different structure from the ones we have been analysing: their workers are the owners of the capital goods and other assets of the company, and they select managers who run the company on a day-to-day basis. This form of business organization is called a worker-owned cooperative or cooperative firm.2 3


​One well-known example is the large British retailer John Lewis Partnership, founded in 1864 and held in trust for its employees since 1950. Every employee is a partner, and employee councils elect three out of seven members of the company board. The benefits for employees (pension, paid holidays, long-service sabbaticals, social activities) are generous, and the business’s profits are shared out as a bonus, calculated as a percentage of each person’s salary every year. The bonus normally ranges between 10% and 20% of pay, even after a significant chunk of the profits are retained for future investment. John Lewis has been one of the country’s most profitable and consistently successful retail businesses, although profits were severely hit by the COVID-19 pandemic.

Worker-owned cooperatives are hierarchically organized, like conventional firms, but the directives issued from the top of the hierarchy come from people who owe their jobs to the worker-owners. The other main difference is that the cooperatives need fewer supervisors and management personnel to ensure that the worker-owners work hard and well. Case studies show that in companies owned primarily by the workers themselves, work is done more intensely, with less supervision. Fellow worker-owners will not tolerate a shirking worker because the shirker reduces the profit share of the other workers. Less need for supervision is among the reasons that worker-owned cooperatives produce at least as much per hour, if not more, than their conventional counterparts.

Inequalities in wages and salaries within the company, for example between managers and production workers, are typically less than in conventional firms. And worker-owned cooperatives tend not to lay off workers when the economy goes into recession, offering their worker-owners a kind of insurance (often they cut back on the hours of all workers rather than terminating the employment of some).


​​The economist John Stuart Mill predicted that the conventional employer–worker relationship would eventually be replaced by partnership types of business organization. There have been many attempts to establish unusual types of business organization throughout recent history, but borrowing the funds to start and sustain worker-owned companies can be difficult because, as explained in Unit 9, banks are often reluctant to lend funds (except at high interest rates) to people who are not wealthy.


  Exercise 6.12 A worker-owned cooperative

  In Figure 6.1 we showed the actors and decision-making structure of a typical firm.

  
    	How do the actors and decision-making structure of John Lewis Partnership differ from that of a typical firm?

    	Illustrate your answer to Question 1 in a diagram as shown in Figure 6.1.

  




  Great economists John Stuart Mill

  


                [image: Portrait of John Stuart Mill]






  John Stuart Mill (1806–1873) was one of the most important philosophers and economists of the nineteenth century. His book On Liberty (1859) provides a powerful argument in favour of individual freedom and privacy.

  
  ​Mill thought that the structure of the typical firm was an affront to freedom and individual autonomy. In The Principles of Political Economy (1848), Mill described the relationship between firm owners and workers as an unnatural one: ‘To work at the bidding and for the profit of another, without any interest in the work … is not, even when wages are high, a satisfactory state to human beings of educated intelligence,’ he wrote.4 5

  Attributing the conventional employer–employee relationship to the poor education of the working class, he predicted that the spread of education, and the political empowerment of working people, would change this situation:

  
  ​The relation of masters and work-people will be gradually superseded by partnership … perhaps finally in all, association of labourers among themselves. (The Principles of Political Economy, 1848)




  Exercise 6.13 Was Mill wrong? The role of cooperatives in the economy

  Worker cooperatives are part of many economies, but have generally not yet become the dominant form of organizing labour. Use these articles to answer the following questions:

  
    	What do we really know about worker cooperatives?

    	Worker cooperatives as an organizational alternative: Challenges, achievements and promise in business governance and ownership.

  

  
    	According to the evidence, how do worker cooperatives tend to perform relative to firms with traditional structures?

    	What views about worker cooperatives do these articles challenge or provide an alternative perspective on?

    	Despite the potential benefits of worker cooperatives, what are some reasons why they have generally not ‘superseded’ traditional firms as Mill predicted?

  




  
    	
      Randall S. Kroszner and Louis Putterman (eds.). 2009. The Economic Nature of the Firm: A Reader. Cambridge: Cambridge University Press. ↩

    

    	
      During the twentieth century, worker-owned plywood producers successfully competed with traditional capitalist firms in the US. John Pencavel. 2002. Worker Participation: Lessons from the Worker Co-ops of the Pacific Northwest. New York: Russell Sage Foundation Publications. ↩

    

    	
      The knowledge-based economy is creating new forms of firms, neither capitalist nor worker-owned. Tim O’Reilly and Eric S. Raymond. 2001. The Cathedral & the Bazaar: Musings on Linux and Open Source by an Accidental Revolutionary. Sebastopol, CA: O’Reilly. ↩

    

    	
      John Stuart Mill. 2002. On Liberty. Mineola, NY: Dover Publications. ↩

    

    	
      John Stuart Mill. 1994. Principles of Political Economy. New York: Oxford University Press. ↩
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6.15 Summary


  	 The firm is both an economic actor, and a stage where workers, managers, and owners interact. Working in firms brings mutual gains (profit for owners, economic rents for employees), and conflicts of interest over how the gains are distributed. 

  	 The labour market is a matching market: it matches workers, who have different skills and preferences, with employers, who offer jobs with different characteristics. 

  	Employment contracts are typically long-term, because it takes time for workers and firms to find good matches, and because employment involves relationship-specific assets.

  	Workers will accept a job only if it is better than their next best option—the wage must be above their reservation wage.

  	The hiring and quitting model: Workers have different reservation wages; to achieve a desired level of employment, the firm’s wage must attract enough applicants to replace those who leave. Its reservation wage curve shows the lowest feasible wage for each level of employment.

  	Employment contracts are incomplete because important information, such as the employee’s effort or when they will leave, is asymmetric or non-verifiable.

  	The labour discipline model: The employer (the principal) chooses the wage, and the employee (the agent) decides how hard to work. The equilibrium wage gives the worker sufficient economic rents to motivate the required level of effort (the no-shirking wage).

  	 The wage-setting model combines the hiring and quitting and labour discipline models to determine the firm’s no-shirking wage curve: the wage sufficient to sustain both the size of the workforce and the effort of workers. The firm chooses the profit-maximizing combination of employment and wages on the no-shirking wage curve. 

  	Extending the model to the whole economy shows that: when wages are high, employment is low, and vice-versa; unemployment can never be eliminated.

  	Employers have two kinds of power: power over workers, because they would lose rents if terminated by the employer; and labour market power, because firms can lower their wages by hiring fewer workers.

  	When firms have labour market power, imposing a minimum wage can result in higher employment.




  Concepts and models introduced and applied in Unit 6

  
    	The hierarchical structure of the firm; separation of ownership and control; residual claimant

    	Distinctive features of employment: employment contract; long-term relationships, firm-specific assets; incomplete contracts

    	A model of hiring and quitting; reservation wages and the firm’s reservation wage curve

    	Asymmetric information; verifiable information; enforceable contracts; principal–agent problems

    	Employment rent; determining the reservation wage of an unemployed worker, the labour discipline model, and the no-shirking wage

    	The wage-setting model: isoprofit curves, and the no-shirking wage curve

    	The firm’s power over employees; labour market power; minimum wages

    	The labour force; unemployment rate; search unemployment; involuntary unemployment
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    Unit 7
    The firm and its customers
  

    
      How a profit-maximizing firm producing a differentiated product interacts with its customers
    




  Before you start

  To understand the price-setting model in this unit, you will need to be able to apply the method explained in Unit 3 for solving constrained choice problems using indifference curves and the feasible set. If you are not familiar with this method, you should read Sections 3.2 to 3.5 before beginning work on this unit.



7.1 Winning brands


  
  ​​In 1919, Jack Cohen was a street market trader in the East End of London. The traders would gather at dawn each day and, at a signal, race to their favourite stall site, known as a pitch. Cohen perfected the technique of throwing his cap to claim the most desirable pitch. In 1929, he opened his first Tesco grocery store, and later began opening supermarkets on the US model, adapting quickly to this new style of operation. Tesco became the UK market leader in 1995, and now employs almost half a million people in Europe and Asia.




	market share
	A firm’s proportion of the market in which its product is sold. It may be measured as its share of the total revenue in the market, or of the total quantity sold in the market.
	profit, economic profit
	A firm’s profit is its revenue minus its total costs. We often refer to profit as ‘economic profit’ to emphasise that costs include the opportunity cost of capital (which is not included in ‘accounting profit’).




	profit margin
	The difference between the price of a product and its marginal production cost.




​‘Pile it high and sell it cheap’ was Jack Cohen’s motto. He started as a London street trader, and founded Tesco in 1929. Almost a century later, Tesco was the leading food retailer in the UK with a 25% market share, and the third largest in the world. Keeping the price low, as Cohen recommended, is one possible strategy for a firm seeking to maximize its profits: even though the profit on each item is small, the low price may attract so many customers that total profit is high.


​​Other firms adopt quite different strategies. Apple sets high prices for iPhones and iPads, increasing its profits by charging a price premium, rather than lowering prices to reach more customers. Apple’s profit per unit on iPhones is around 50% of the price, while Tesco’s profit margin is about 5%.


​​​​​​Many of the world’s best-known companies have succeeded by first anticipating what their customers want, and then establishing a recognizable brand with a reputation for quality. Lego, now the world’s largest toy maker, was founded in the 1930s by a Danish carpenter called Ole Kirk Kristiansen, who realised that toys children could build themselves would have more appeal than ready-made ones. Kristiansen cared deeply about quality, resisting his son’s efforts to cut costs. Ingvar Kamprad, the Swedish founder of the IKEA furniture company, wanted ‘to create a better everyday life for many people’, by offering good quality at prices they could afford. And according to Apple’s founder Steve Jobs, speed is also essential. ‘You can’t just ask customers what they want and then try to give that to them. By the time you get it built, they’ll want something new.’


​These firms have been able to differentiate their product from those of their competitors: it has characteristics that customers value and believe they cannot find elsewhere. This unit shows how product differentiation gives firms a competitive advantage—the ability to control its own prices and generate economic rents. This is what the financier Warren Buffet has called ‘the moat’: something that separates the firm from its competitors and defends it against new entrants to the market. Lego, Ikea, and Apple were ahead of others in realising what would sell, but staying ahead required further innovation and product development, marketing, and efficient production and distribution. In 1962, Lego built an airport at Billund in Denmark to enable it to reach world markets.


​A firm’s profit depends on more than getting the price right. Product range, attracting customers, and producing at lower cost and higher quality than competitors all matter. If a firm innovates successfully, it can earn economic rents—at least in the short term until others catch up.

Innovation can also help to keep costs low—IKEA’s flat-pack furniture reduces storage and transport costs. And cost advantages may come from growing big: for example, a large automobile manufacturer can produce at a lower cost per car.


​For many businesses, labour accounts for a high share of costs, and some large companies, particularly in retail and fast food, have been able to profit from low wages and poor working conditions. Some have moved production to countries with lower wages or obtained labour from the gig economy. Other employers, particularly if they need specialized skills, use high wages and attractive working conditions to recruit, retain, and motivate employees.


  To understand how different environmental regulations can affect firms’ decisions and their impact on the environment, read this Harvard Business Review article.




​Firms also face costs from taxes and government regulations: for example, on employee safety and rights, environmental standards, product safety, and consumer protection. In protecting workers and consumers, regulation can help to create a level playing field where firms compete on the same terms, but firms can benefit from avoiding regulations or taxes, lobbying to reduce them, or relocating to countries with less stringent regulations.

Figure 7.1 summarizes key decisions that a firm makes. In this unit, we focus particularly on how a firm chooses the price of a product, and the quantity to produce. This will depend on the demand it faces—that is, the willingness of potential consumers to pay for its product—and its production costs.


​


                [image: This diagram shows how firms make decisions. The firm decides expenditure on innovation, which influences what to produce; expenditure on advertising; and expenditure to influence taxes and other public policies. These three types of expenditure influence the demand faced by the firm. Expenditure on innovation also influences how to produce, alongside the level of capital investment. In addition, the firm also decides the wage. How to produce; the wage; and expenditure to influence taxes and other public policies affect production costs. Once the firm knows the demand it faces and its production costs, it sets the price; then chooses the quantity; then hires the labour force. Finally, the firm can determine production, sales, and profit.]



Figure 7.1 
The firm’s decisions.






	



    

        

    
    

	
Unit 7 The firm and its customers

7.2 Breakfast cereal: Choosing a price

How does a firm decide what price to charge for its product? To maximize profit, it needs to consider the price at which the product can be sold, and the quantity it should produce, given its production costs.

Revenue, costs, and profit


  The first ready-to-eat breakfast cereals, Kellogg’s Corn Flakes and Quaker Oats’ Puffed Rice, were sold in the United States in the early 1900s. There are now thousands of different cereals; the global industry was valued at over $90 billion in 2020.

  ​​​


Imagine a firm that makes and sells a brand of breakfast cereal.


	total costs
	The sum of all the costs a firm incurs to produce its total output.
	total revenue, revenue
	A firm’s total revenue is the number of units sold times the price per unit.




​​​Its profit is the difference between the revenue it receives from selling cereal, and the costs of producing it. Suppose that the unit cost is $2: the cereal costs $2 per pound to make. If Q pounds are produced per week, and sold at a price P, we can calculate its total costs, revenue and profit:

\[\begin{align*} 
\text{total costs} &= \text{unit cost} \times \text{quantity} \\ 
&= 2 \times Q \\ 
\text{total revenue} &= \text{price} \times \text{quantity} \\ 
&= P \times Q \\ 
\text{profit} &= \text{total revenue} - \text{total costs} \\ 
&= (P \times Q) - (2 \times Q) 
\end{align*}\]
So we have a formula for profit:

\[\text{profit} = (P-2) \times Q\]
and we can calculate the profit the firm would obtain if it could sell Q pounds at price P. For example, when P = 4 and Q = 50,000, profit = 100,000.

Figure 7.2a shows three-dimensional pictures of how profit depends on Q and P. Each point on the horizontal grid corresponds to a particular (Q, P) combination. The height of the coloured surface above the grid represents the profit at each point. Profit forms a ‘hill’, with height starting at zero where Q = 0 and where P = 2 (price equals unit cost). As P and Q increase, profit gets higher and higher. We have drawn contours joining points of equal height (profit): the point where P = 4 and Q = 50,000 is on the 100,000 contour.




                [image: This diagram shows a profit function in two variables. The diagram is tridimensional. There are two horizontal axes. One horizontal axis shows quantity, and ranges from 0 to 80000. The other horizontal axis shows price, and ranges from 0 to 10. The vertical axis shows profit, and ranges from 0 to 200000. The surface of the profit function looks like a quarter of a bell which has been cut on top parallel to the ground.]



Figure 7.2a 
Profit as a function of price and quantity for a firm with unit cost of 2.







	isoprofit curve
	A curve that joins together the combinations of prices and quantities of a good that provide equal profits to a firm.
	indifference curve
	A curve that joins together all the combinations of goods that provide a given level of utility to the individual.




​In Figure 7.2b, we represent profit in two dimensions, by drawing the contours of the profit ‘hill’ on the (Q, P) grid. We call these isoprofit curves (with isoprofit meaning ‘equal profit’): they join together all the (Q, P) points that give the same level of profit.


  


                [image: In this diagram, the horizontal axis displays the quantity of Cheerios in pounds, and ranges from 0 to 80,000. The vertical axis displays the price of Cheerios in dollars per pound, and ranges from 0 to 10. Four, downward-sloping, convex curves which do not intersect with one another are the isoprofit curves for Cheerios. From the upper to the lower curve, the isoprofit curves correspond to profits of $100,000, $60,000, $34,000, and $10,000. A horizontal line at 2 dollars per pound is the isoprofit curve corresponding to $0 profits.]



Figure 7.2b 
Isoprofit curves for a firm with unit cost of 2.






  


                [image: Zero profits: In this diagram, the horizontal axis displays the quantity of Cheerios in pounds, and ranges from 0 to 80,000. The vertical axis displays the price of Cheerios in dollars per pound, and ranges from 0 to 10. A horizontal curve at 2 dollars per pound is the isoprofit curve for Cheerios, and corresponds to $0 profits.]



Zero profits



The horizontal line shows values of P and Q where profit is zero: if the price is $2, each pound of cereal is sold for exactly what it cost to make. There would be no profit, whatever the quantity.






  


                [image: Isoprofit curve: $10,000: In this diagram, the horizontal axis displays the quantity of Cheerios in pounds, and ranges from 0 to 80,000. The vertical axis displays the price of Cheerios in dollars per pound, and ranges from 0 to 10. Coordinates are (quantity, price). A horizontal curve at 2 dollars per pound is the isoprofit curve for Cheerios, and corresponds to $0 profits. A downward-sloping convex curve that lies above the zero isoprofit curve and passes through the points (2000, 7), (5000, 4), and (10000, 3) is the isoprofit curve for Cheerios corresponding to profits of $10,000.]



Isoprofit curve: $10,000



Profit = (P − 2) × Q. You could make $10,000 profit by selling 10,000 pounds at a price of $3, or 5,000 pounds at $4, or 2,000 pounds at $7, or in many other ways. The curve shows all the possible ways of making $10,000 profit.






  


                [image: Isoprofit curve: $60,000: In this diagram, the horizontal axis displays the quantity of Cheerios in pounds, and ranges from 0 to 80,000. The vertical axis displays the price of Cheerios in dollars per pound, and ranges from 0 to 10. Coordinates are (quantity, price). A horizontal curve at 2 dollars per pound is the isoprofit curve for Cheerios, and corresponds to $0 profits. There are two downward-sloping convex curves that lie above the zero isoprofit curve and do not intersect each other. The bottommost curve passes through the points (2000, 7), (5000, 4), and (10000, 3) and is the isoprofit curve corresponding to profits of $10,000. The topmost curve passes through the points (10000, 8), (20000, 5), and (60000, 3) is the isoprofit curve corresponding to profits of $60,000.]



Isoprofit curve: $60,000



You could make $60,000 profit by selling 60,000 pounds at a price of $3, or 20,000 pounds at $5, or 10,000 pounds at $8, or in many other ways. The curve shows all the combinations of P and Q that give $60,000 profit.






  


                [image: Isoprofit curves slope downward: In this diagram, the horizontal axis displays the quantity of Cheerios in pounds, and ranges from 0 to 80,000. The vertical axis displays the price of Cheerios in dollars per pound, and ranges from 0 to 10. Four, downward-sloping, convex curves which do not intersect with one another are the isoprofit curves for Cheerios. From the upper to the lower curve, the isoprofit curves correspond to profits of $100,000, $60,000, $34,000, and $10,000. A horizontal line at 2 dollars per pound is the isoprofit curve corresponding to $0 profits.]



Isoprofit curves slope downward



We have drawn two more isoprofit curves. They slope downwards because if two points give the same level of profit, then the point with the higher price must have a lower quantity.









​We could describe the isoprofit curves as the firm’s indifference curves: the firm is indifferent between combinations of price and quantity giving the same level of profit.


  
    Question 7.1 Choose the correct answer(s)

    A firm’s cost of production is £12 per unit of output. P is the price of the output good and Q is the number of units produced. Using this information, read the following statements and choose the correct option(s).

    
      	Point (Q, P) = (2,000, 20) is on the isoprofit curve representing the profit level £20,000.

      	Point (Q, P) = (2,000, 20) is on a lower isoprofit curve than point (Q, P) = (1,200, 24).

      	Points (Q, P) = (2,000, 20) and (4,000, 16) are on the same isoprofit curve.

      	Point (Q, P) = (5,000, 12) is not on any isoprofit curve.

    

    
      	At (Q, P) = (2,000, 20), profit = (20 – 12) × 2,000 = £16,000.

      	At (Q, P) = (2,000, 20), profit = (20 – 12) × 2,000 = £16,000. At (Q, P) = (1,200, 24), profit = (24 – 12) × 1,200 = £14,400. Therefore, (2,000, 20) is on a higher isoprofit curve.

      	At (Q, P) = (2,000, 20), profit = (20 – 12) × 2,000 = £16,000. At (Q, P) = (4,000, 16), profit = (16 – 12) × 4,000 = £16,000. Therefore, these two points are on the same isoprofit curve.

      	At P = 12 the firm makes no profit. Therefore (5,000, 12) will be on a horizontal isoprofit curve representing zero profit.

    

  




  
    Question 7.2 Choose the correct answer(s)

    Consider a firm whose unit cost (the cost of producing one unit of output) is the same at all output levels. Using this information, read the following statements and choose the correct option(s).

    
      	Each isoprofit curve depicts the firm’s profit at different levels of output, for a given price of the output good.

      	Isoprofit curves can be upward-sloping when at high profit levels.

      	Every price–quantity combination lies on an isoprofit curve.

      	Isoprofit curves slope downward when the price is above the unit cost.

    

    
      	An isoprofit curve joins all combinations of price and output for which the firm’s profit is the same.

      	If profit is high, the price must be above the unit cost. Then if output is increased, the price has to be reduced to keep the profit level constant. Therefore, isoprofit curves must slope downward.

      	You can calculate the profit for any combination of price and quantity, and draw an isoprofit curve through it by finding other points that give the same profit.

      	If the price is above the unit cost, then if output is increased, the price must be lowered to keep profit constant, so the isoprofit curve slopes downward.

    

  



Demand

The firm would like both price and quantity to be high. But if it sets the price too high, no one will want to buy. It needs information about demand: how much potential consumers are willing to pay.


	demand curve
	A demand curve shows the number of units of a good that buyers would wish to buy at any given price. Also known as: demand function.




​​Figure 7.3 shows the demand curve for Apple Cinnamon Cheerios, a ready-to-eat breakfast cereal introduced by the firm General Mills in 1989. In 1996, Jerry Hausman, an economist, used data on weekly sales of family breakfast cereals in US cities to estimate how the weekly quantity of cereal that customers in a typical city would wish to buy would vary with its price per pound. For example, Figure 7.3 shows that if the price were $3, customers would demand 25,000 pounds of Apple Cinnamon Cheerios. For most products, the lower the price, the more customers wish to buy.




                [image: In this line chart, the horizontal axis displays the quantity of Cheerios in pounds, and ranges from 0 to 80,000. The vertical axis displays the price of Cheerios in dollars per pound, and ranges from 0 to 8. Coordinates are (quantity, price). A downward-sloping, convex curve is the demand curve for Cheerios. The curve passes through the following points: (0, 7), (20,000, 4), (40,000, 2), (60,000, 1) and (80,000, 0.5).]



Figure 7.3 
Estimated demand for Apple Cinnamon Cheerios.






Adapted from Figure 5.2 in Jerry A. Hausman. 1996. ‘Valuation of New Goods under Perfect and Imperfect Competition’. The Economics of New Goods. Chicago, IL: University of Chicago Press. pp. 207–248.







  How economists learn from facts Estimating demand curves using surveys

  
  ​​​​Jerry Hausman used data on cereal purchases to estimate the demand curve for Apple Cinnamon Cheerios. Another method, particularly useful for firms introducing completely new products, is a consumer survey. Suppose you were investigating the potential demand for space tourism. You could try asking potential consumers:

  ‘How much would you be willing to pay for a ten-minute flight in space?’

  But they may find it difficult to decide, or worse, they may lie if they think their answer will affect the price eventually charged. A better way to find out their true willingness to pay might be to ask:

  ‘Would you be willing to pay $1,000 for a ten-minute flight in space?’

  When this question was asked in 2011, 24.6% of respondents said yes.1

  Whether the product is cereal or space flight, the method is the same. If you vary the prices in the question, and ask a large number of consumers, you can estimate the proportion of people willing to pay each price, and hence the whole demand curve.



Maximizing profit

If you were the manager at General Mills, how would you choose the price for Apple Cinnamon Cheerios, and how many pounds of cereal would you produce?

We will assume that the unit cost of Apple Cinnamon Cheerios is $2. Then:


  	Your indifference curves are the ones drawn in Figure 7.2b. To achieve a high profit, you would like both P and Q to be as high as possible (they are both ‘goods’).

  	But you are constrained by the demand curve (Figure 7.3), which determines what is feasible. It shows how many Apple Cinnamon Cheerios consumers are willing to buy at each price. If you choose a high price, you will only be able to sell a small quantity, and if you want to sell a large quantity, you must choose a low price.



Figure 7.4a shows the isoprofit curves and demand curve together. You face a similar problem to Karim, the worker in Unit 3 who wants to choose the point in his feasible set where his utility is maximized. You want to choose a feasible price and quantity that will maximize your profit.


  


                [image: In this diagram, the horizontal axis displays the quantity of Cheerios in pounds, and ranges from 0 to 80,000. The vertical axis displays the price of Cheerios in dollars per pound, and ranges from 0 to 10. Coordinates are (quantity, price). A downward-sloping, convex curve which connects points (0, 7) and (80,000, 1) is the demand curve. The area delimited by the demand curve and the axes is the feasible set. Three, downward-sloping, convex curves which do not intersect one another are the isoprofit curves for Cheerios. From the upper to the lower curve, the isoprofit curves correspond to profits of $60,000, $34,000 and $10,000. The isoprofit curve for $60,000 lies above the demand curve. The isoprofit curve for $34,000 is tangent to the demand curve at point E (14,000, 4.40). The isoprofit curve for $10,000 intersects the demand curve at two points: one is high price and low quantity, the other is low price and high quantity. A horizontal line at 2 dollars per pound is the isoprofit curve corresponding to $0 profits and lies below all the other isoprofit curves.]



Figure 7.4a 
The profit-maximizing choice of price and quantity for Apple Cinnamon Cheerios.






Demand curve data from Jerry A. Hausman. 1996. ‘Valuation of New Goods Under Perfect and Imperfect Competition’. The Economics of New Goods. Chicago, IL: University of Chicago Press. pp. 207–248.






  


                [image: The profit-maximizing choice: In this diagram, the horizontal axis displays the quantity of Cheerios in pounds, and ranges from 0 to 80,000. The vertical axis displays the price of Cheerios in dollars per pound, and ranges from 0 to 10. Coordinates are (quantity, price). A downward-sloping, convex curve which connects points (0, 7) and (80,000, 1) is the demand curve. The area delimited by the demand curve and the axes is the feasible set. Three, downward-sloping, convex curves which do not intersect one another are the isoprofit curves for Cheerios. From the upper to the lower curve, the isoprofit curves correspond to profits of $60,000, $34,000 and $10,000. The isoprofit curve for $60,000 lies above the demand curve. The isoprofit curve for $34,000 is tangent to the demand curve. The isoprofit curve for $10,000 passes through the point (8,000, 3.25) and intersects the demand curve at two points: one at a higher price and lower quantity, the other at a lower price and higher quantity. A horizontal line at 2 dollars per pound is the isoprofit curve corresponding to $0 profits and lies below all the other isoprofit curves.]



The profit-maximizing choice



You should find a combination of P and Q on the highest possible isoprofit curve in the feasible set.






  


                [image: It must be on the demand curve: In this diagram, the horizontal axis displays the quantity of Cheerios in pounds, and ranges from 0 to 80,000. The vertical axis displays the price of Cheerios in dollars per pound, and ranges from 0 to 10. Coordinates are (quantity, price). A downward-sloping, convex curve which connects points (0, 7) and (80,000, 1) is the demand curve. The area delimited by the demand curve and the axes is the feasible set. Three, downward-sloping, convex curves which do not intersect one another are the isoprofit curves for Cheerios. From the upper to the lower curve, the isoprofit curves correspond to profits of $60,000, $34,000 and $10,000. The isoprofit curve for $60,000 lies above the demand curve. The isoprofit curve for $34,000 is tangent to the demand curve at point E (14,000, 4.40). The isoprofit curve for $10,000 intersects the demand curve at two points: one is high price and low quantity, the other is low price and high quantity. A horizontal line at 2 dollars per pound is the isoprofit curve corresponding to $0 profits and lies below all the other isoprofit curves.]



It must be on the demand curve



Any point below the demand curve would be feasible, such as selling 8,000 pounds of cereal at a price of $3.25, but you would make more profit if you raised the price to reach a point on the demand curve.






  


                [image: Maximizing profit at E: In this diagram, the horizontal axis displays the quantity of Cheerios in pounds, and ranges from 0 to 80,000. The vertical axis displays the price of Cheerios in dollars per pound, and ranges from 0 to 10. Coordinates are (quantity, price). A downward-sloping, convex curve which connects points (0, 7) and (80,000, 1) is the demand curve. The area delimited by the demand curve and the axes is the feasible set. Three, downward-sloping, convex curves which do not intersect one another are the isoprofit curves for Cheerios. From the upper to the lower curve, the isoprofit curves correspond to profits of $60,000, $34,000 and $10,000. The isoprofit curve for $60,000 lies above the demand curve. The isoprofit curve for $34,000 is tangent to the demand curve at point E (14,000, 4.40). The isoprofit curve for $10,000 intersects the demand curve at two points: one is high price and low quantity, the other is low price and high quantity. A horizontal line at 2 dollars per pound is the isoprofit curve corresponding to $0 profits and lies below all the other isoprofit curves.]



Maximizing profit at E



You reach the highest possible isoprofit curve inside the feasible set by choosing point E, where the demand curve is tangent to an isoprofit curve. You should choose P = $4.23, and Q = 15,000 pounds.








Your best strategy is to choose point E in Figure 7.4a. You should produce 15,000 pounds of cereal, and sell it at a price of $4.23 per pound, making $33,450 profit.


	constrained choice problem
	A problem in which a decision-maker chooses the values of one or more variables to achieve an objective (such as maximizing profit, or utility) subject to a constraint that determines the feasible set (such as the demand curve, or budget constraint).




​The profit maximization problem is a constrained choice problem, with the same structure as Karim’s choice of working hours in Unit 3.


  	The decision-maker wants to choose the values of one or more variables to achieve a goal, or objective. For Apple Cinnamon Cheerios, the variables are price and quantity; for Karim, they are consumption and free time.

  	The objective is to optimize something: the worker maximizes utility; the firm maximizes profit; in other models, the firm might minimize costs.

  	The decision-maker faces a constraint that limits what is feasible: Karim’s budget constraint; the demand curve for Apple Cinnamon Cheerios.



In each case, we have represented the decision-maker’s choice graphically, using indifference curves to capture the objective (utility, or profit), and plotting the feasible set of outcomes determined by the constraint. And we have found the solution of the problem at the tangency point of the indifference curves and the constraint.


  Constrained choice

  A decision-maker chooses the values of one or more variables

  
    	… to achieve an objective

    	… subject to a constraint that determines the feasible set.

  



As a manager who cares about profit, your profit-maximizing choice balances two trade-offs between price and quantity:


  	the trade-off you are constrained to make by the demand curve

  	the trade-off you are willing to make on the isoprofit curve (where all points give you the same profit).



The manager at General Mills probably didn’t think about the decision in this way.

Perhaps the price was chosen more by trial and error, informed by past experience and market research. But we expect that a firm will find its way, somehow, to a profit-maximizing price and quantity. The purpose of our economic analysis is not to model the manager’s thought process, but to understand the outcome, and how it depends on the firm’s cost and consumer demand.

Even for an economist, there are other ways to think about profit maximization. In Figure 7.4b, we have calculated how much profit would be made at each point along the demand curve, so that we can find the point where profit is highest.


  


                [image: There are two diagrams. In diagram 1, the horizontal axis displays the quantity of Cheerios in pounds, and ranges from 0 to 80,000. The vertical axis displays the price of Cheerios in dollars per pound, and ranges from 0 to 10. Coordinates are (quantity, price). A downward-sloping, convex curve which connects points (0, 7) and (80,000, 1) is the demand curve. Three, downward-sloping, convex curves which do not intersect one another are the isoprofit curves for Cheerios. From the upper to the lower curve, the isoprofit curves correspond to profits of $60,000, $34,000 and $10,000. The isoprofit curve for $60,000 lies above the demand curve. The isoprofit curve for $34,000 is tangent to the demand curve at point E (15,000, 4.23), which corresponds to point (15,000, 33,450) in diagram 2. The isoprofit curve for $10,000 intersects the demand curve in two points: one is high price and low quantity, the other is low price and high quantity. A horizontal line at 2 dollars per pound is the isoprofit curve corresponding to $0 profits and lies below all the other isoprofit curves. In diagram 2, the horizontal axis displays the quantity of Cheerios in pounds, and ranges from 0 to 80,000. The vertical axis displays profits in dollars, and ranges from -15,000 to 45,000. Coordinates are (quantity, price). A concave curve starts from (0, 0), peaks at (15,000, 33,450), and crosses the horizontal axis at (38,000, 0). The point (15,000, 33,450) corresponds to point E in diagram 1. Profit falls to $0 when the price is equal to the unit cost, $2. This point corresponds to the point in diagram 1 where the isoprofit curve for $0 profit intersects the demand curve. For higher quantities, the profit is negative.]



Figure 7.4b 
The profit-maximizing choice of price and quantity for Apple Cinnamon Cheerios.






Demand curve data from Jerry A. Hausman. 1996. ‘Valuation of New Goods Under Perfect and Imperfect Competition’. The Economics of New Goods. Chicago, IL: University of Chicago Press. pp. 207–248.






  


                [image: The profit function: There are two diagrams. In diagram 1, the horizontal axis displays the quantity of Cheerios in pounds, and ranges from 0 to 80,000. The vertical axis displays the price of Cheerios in dollars per pound, and ranges from 0 to 10. Coordinates are (quantity, price). A downward-sloping, convex curve which connects points (0, 7) and (80,000, 1) is the demand curve. Three, downward-sloping, convex curves which do not intersect one another are the isoprofit curves for Cheerios. From the upper to the lower curve, the isoprofit curves correspond to profits of $60,000, $34,000 and $10,000. The isoprofit curve for $60,000 lies above the demand curve. The isoprofit curve for $34,000 is tangent to the demand curve. The isoprofit curve for $10,000 intersects the demand curve in two points: one is high price and low quantity, the other is low price and high quantity. A horizontal line at 2 dollars per pound is the isoprofit curve corresponding to $0 profits and lies below all the other isoprofit curves. In diagram 2, the horizontal axis displays the quantity of Cheerios in pounds, and ranges from 0 to 80,000. The vertical axis displays profits in dollars, and ranges from -15,000 to 45,000. Coordinates are (quantity, price). A concave curve starts from (0, 0), peaks at (14,000, 34,000), and crosses the horizontal axis at (38,000, 0).]



The profit function



Profit = (P – 2) × Q. We calculate profit at each point on the demand curve, and plot it in the lower panel.






  
  ​


                [image: Profit at low quantities: There are two diagrams. In diagram 1, the horizontal axis displays the quantity of Cheerios in pounds, and ranges from 0 to 80,000. The vertical axis displays the price of Cheerios in dollars per pound, and ranges from 0 to 10. Coordinates are (quantity, price). A downward-sloping, convex curve which connects points (0, 7), (2160, 6.63), and (80,000, 1) is the demand curve. Three, downward-sloping, convex curves which do not intersect one another are the isoprofit curves for Cheerios. From the upper to the lower curve, the isoprofit curves correspond to profits of $60,000, $34,000 and $10,000. The isoprofit curve for $60,000 lies above the demand curve. The isoprofit curve for $34,000 is tangent to the demand curve. The isoprofit curve for $10,000 intersects the demand curve in two points: one is high price and low quantity, the other is low price and high quantity. A horizontal line at 2 dollars per pound is the isoprofit curve corresponding to $0 profits and lies below all the other isoprofit curves. In diagram 2, the horizontal axis displays the quantity of Cheerios in pounds, and ranges from 0 to 80,000. The vertical axis displays profits in dollars, and ranges from -15,000 to 45,000. Coordinates are (quantity, price). A concave curve starts from (0, 0), passes through (2160, 10000), peaks at (15,000, 33,450), and crosses the horizontal axis at (38,000, 0). When the quantity sold is 2160, profit is $10,000.]



Profit at low quantities



When Q = 2,160, P = $6.63. Profit is $2,160 × 4.63 = $10,000. Since the quantity is low, so is the profit.






  


                [image: Increasing profits: There are two diagrams. In diagram 1, the horizontal axis displays the quantity of Cheerios in pounds, and ranges from 0 to 80,000. The vertical axis displays the price of Cheerios in dollars per pound, and ranges from 0 to 10. Coordinates are (quantity, price). A downward-sloping, convex curve which connects points (0, 7) and (80,000, 1) is the demand curve. Three, downward-sloping, convex curves which do not intersect one another are the isoprofit curves for Cheerios. From the upper to the lower curve, the isoprofit curves correspond to profits of $60,000, $34,000 and $10,000. The isoprofit curve for $60,000 lies above the demand curve. The isoprofit curve for $34,000 is tangent to the demand curve. The isoprofit curve for $10,000 intersects the demand curve in two points: one is high price and low quantity, the other is low price and high quantity. A horizontal line at 2 dollars per pound is the isoprofit curve corresponding to $0 profits and lies below all the other isoprofit curves. In diagram 2, the horizontal axis displays the quantity of Cheerios in pounds, and ranges from 0 to 80,000. The vertical axis displays profits in dollars, and ranges from -15,000 to 45,000. Coordinates are (quantity, price). A concave curve starts from (0, 0), peaks at (15,000, 33,450), and crosses the horizontal axis at (38,000, 0). As the quantity sold increases until 15,000, so does the profit.]



Increasing profits



As quantity increases, profit rises until …






  


                [image: Maximum profits: There are two diagrams. In diagram 1, the horizontal axis displays the quantity of Cheerios in pounds, and ranges from 0 to 80,000. The vertical axis displays the price of Cheerios in dollars per pound, and ranges from 0 to 10. Coordinates are (quantity, price). A downward-sloping, convex curve which connects points (0, 7) and (80,000, 1) is the demand curve. Three, downward-sloping, convex curves which do not intersect one another are the isoprofit curves for Cheerios. From the upper to the lower curve, the isoprofit curves correspond to profits of $60,000, $34,000 and $10,000. The isoprofit curve for $60,000 lies above the demand curve. The isoprofit curve for $34,000 is tangent On the to the demand curve at point E (15,000, 4.23) is shown, which corresponds to point (15,000, 33,450) in diagram 2. The isoprofit curve for $10,000 intersects the demand curve in two points: one is high price and low quantity, the other is low price and high quantity. A horizontal line at 2 dollars per pound is the isoprofit curve corresponding to $0 profits and lies below all the other isoprofit curves. In diagram 2, the horizontal axis displays the quantity of Cheerios in pounds, and ranges from 0 to 80,000. The vertical axis displays profits in dollars, and ranges from -15,000 to 45,000. Coordinates are (quantity, price). A concave curve starts from (0, 0), peaks at (15,000, 33,450), and crosses the horizontal axis at (38,000, 0). The point (15,000, 33,450) corresponds to point E in diagram 1.]



Maximum profits



… profit reaches a maximum of $33,450 at E, where Q = 15,000 and P = 4.23.






  


                [image: Falling profits: There are two diagrams. In diagram 1, the horizontal axis displays the quantity of Cheerios in pounds, and ranges from 0 to 80,000. The vertical axis displays the price of Cheerios in dollars per pound, and ranges from 0 to 10. Coordinates are (quantity, price). A downward-sloping, convex curve which connects points (0, 7) and (80,000, 1) is the demand curve. Three, downward-sloping, convex curves which do not intersect one another are the isoprofit curves for Cheerios. From the upper to the lower curve, the isoprofit curves correspond to profits of $60,000, $34,000 and $10,000. The isoprofit curve for $60,000 lies above the demand curve. The isoprofit curve for $34,000 is tangent to the demand curve at point E (15,000, 4.23) is shown on the demand curve, which corresponds to point (15,000, 33,450) in diagram 2. The isoprofit curve for $10,000 intersects the demand curve in two points: one is high price and low quantity, the other is low price and high quantity. A horizontal line at 2 dollars per pound is the isoprofit curve corresponding to $0 profits and lies below all the other isoprofit curves. In diagram 2, the horizontal axis displays the quantity of Cheerios in pounds, and ranges from 0 to 80,000. The vertical axis displays profits in dollars, and ranges from -15,000 to 45,000. Coordinates are (quantity, price). A concave curve starts from (0, 0), peaks at (15,000, 33,450), and crosses the horizontal axis at (38,000, 0). The point (15,000, 33,450) corresponds to point E in diagram 1. For quantities higher than at E, profit falls.]



Falling profits



Beyond E, the profit falls. More cereal is sold, but there is less profit on each unit. Profit is zero when the price is equal to the unit cost, $2.






  


                [image: Negative profits: There are two diagrams. In diagram 1, the horizontal axis displays the quantity of Cheerios in pounds, and ranges from 0 to 80,000. The vertical axis displays the price of Cheerios in dollars per pound, and ranges from 0 to 10. Coordinates are (quantity, price). A downward-sloping, convex curve which connects points (0, 7) and (80,000, 1) is the demand curve. Three, downward-sloping, convex curves which do not intersect one another are the isoprofit curves for Cheerios. From the upper to the lower curve, the isoprofit curves correspond to profits of $60,000, $34,000 and $10,000. The isoprofit curve for $60,000 lies above the demand curve. The isoprofit curve for $34,000 is tangent to the demand curve at point E (15,000, 4.23), is shown on the demand curve which corresponds to point (15,000, 33,450) in diagram 2. The isoprofit curve for $10,000 intersects the demand curve in two points: one is high price and low quantity, the other is low price and high quantity. A horizontal line at 2 dollars per pound is the isoprofit curve corresponding to $0 profits and lies below all the other isoprofit curves. In diagram 2, the horizontal axis displays the quantity of Cheerios in pounds, and ranges from 0 to 80,000. The vertical axis displays profits in dollars, and ranges from -15,000 to 45,000. Coordinates are (quantity, price). A concave curve starts from (0, 0), peaks at (15,000, 33,450), and crosses the horizontal axis at (38,000, 0). The point (15,000, 33,450) corresponds to point E in diagram 1. Profit falls to $0 when the price is equal to the unit cost, $2. This point corresponds to the point in diagram 1 where the isoprofit curve for $0 profit intersects the demand curve.]



Negative profits



To sell a very high quantity, the price has to be lower than the unit cost, so profit is negative.






  


                [image: The profit-maximizing choice: There are two diagrams. In diagram 1, the horizontal axis displays the quantity of Cheerios in pounds, and ranges from 0 to 80,000. The vertical axis displays the price of Cheerios in dollars per pound, and ranges from 0 to 10. Coordinates are (quantity, price). A downward-sloping, convex curve which connects points (0, 7) and (80,000, 1) is the demand curve. Three, downward-sloping, convex curves which do not intersect one another are the isoprofit curves for Cheerios. From the upper to the lower curve, the isoprofit curves correspond to profits of $60,000, $34,000 and $10,000. The isoprofit curve for $60,000 lies above the demand curve. The isoprofit curve for $34,000 is tangent to the demand curve at point E (15,000, 4.23), which corresponds to point (15,000, 33,450) in diagram 2. The isoprofit curve for $10,000 intersects the demand curve in two points: one is high price and low quantity, the other is low price and high quantity. A horizontal line at 2 dollars per pound is the isoprofit curve corresponding to $0 profits and lies below all the other isoprofit curves. In diagram 2, the horizontal axis displays the quantity of Cheerios in pounds, and ranges from 0 to 80,000. The vertical axis displays profits in dollars, and ranges from -15,000 to 45,000. Coordinates are (quantity, price). A concave curve starts from (0, 0), peaks at (15,000, 33,450), and crosses the horizontal axis at (38,000, 0). The point (15,000, 33,450) corresponds to point E in diagram 1. Profit falls to $0 when the price is equal to the unit cost, $2. This point corresponds to the point in diagram 1 where the isoprofit curve for $0 profit intersects the demand curve. For higher quantities, the profit is negative.]



The profit-maximizing choice



The lower panel shows that profit is maximized at E. As indicated on the isoprofit curves, this is the tangency point we found before.








The graph in the lower panel is the profit function: it shows the profit you would achieve if you chose to produce a quantity, Q, and set the highest price that would enable you to sell that quantity. And it tells us, again, that you would achieve the maximum profit at point E.


​
  
    Question 7.3 Choose the correct answer(s)

    The table represents demand Q for a good at different prices P.

    
      
        
          	Q
          	100
          	200
          	300
          	400
          	500
          	600
          	700
          	800
          	900
          	1,000
        

        
          	P
          	£270
          	£240
          	£210
          	£180
          	£150
          	£120
          	£90
          	£60
          	£30
          	£0
        

      
    

    The firm’s unit cost of production is £60. Using this information, read the following statements and choose the correct option(s).

    
      	At Q = 100, the firm’s profit is £20,000.

      	The profit-maximizing output is Q = 400.

      	At Q = 300, the firm’s profit is higher than at Q = 500.

      	The firm will make a loss at all outputs of 800 and above.

    

    
      	At Q = 100, profit = (270 – 60) × 100 = £21,000.

      	At Q = 400, profit = (180 – 60) × 400 = £48,000. If you calculate the profit for each point on the demand curve you will find that profit is lower at the other points.

      	The profit is the same at both points: At Q = 300, profit = (210 – 60) × 300 = £45,000. At Q = 500, profit = (150 – 60) × 500 = £45,000.

      	The firm will make a loss (negative profit) at all outputs above 800. At exactly 800, the profit is zero.

    

  




  Exercise 7.1 Changes in the market

  Draw diagrams to show how the curves in Figure 7.4a would change in each of the following cases. To make sketching the curves easier, assume the demand curve is linear. In each case, explain what would happen to the firm’s price and its profit.

  
    	A rival firm producing a similar brand reduces its prices.

    	The cost of producing Apple Cinnamon Cheerios rises to $3 per pound.

    	A well-publicized government study shows that General Mills’ products are healthier than other breakfast cereals.

  




  
    	
      ‘Willingness to Pay for a Flight in Space’. Statista. Updated 20 October 2011. ↩

    

  



	



    

        

    
    

	
Unit 7 The firm and its customers

7.3 Economies of scale and the cost advantages of large-scale production


  
  ​​Data from the OECD for 32 higher-income countries shows that 83% of manufacturing firms have fewer than ten employees, and only 8% are large firms employing 250 or more. But these large firms are important to the economy: they employ more than half of the manufacturing workforce.



Most firms are small, but most people—particularly in rich economies—work in large firms. More than a quarter of American workers work for very large firms with 10,000 or more employees.


​​General Mills, the firm that produces Cheerios, has more than 100 other brands and 35,000 employees. According to research by Oxfam, it is one of ten food and beverage companies that own almost every successful brand in the world (Figure 7.5). The largest, Nestlé, employs more than a quarter of million people.




                [image: This diagram shows 10 companies which dominate the food and beverage industry worldwide. This companies are: Nestle, Pepsico, General Mills, Kellog’s, Associated British Foods, Mondelez International, MARS, Danone, Unilever, and Coca Cola. Many brands are associated with each one of these companies.]



Figure 7.5 
Ten companies dominate the food and beverage industry worldwide.






Oxfam. ‘Behind the Brands, 2016–20’.







  
  ​​​​​If we were to rank firms by earnings (a measure of profit), the list would be completely different. In 2022 there are five big IT companies in the top eight by earnings: Apple, Alphabet (Google), Microsoft, Meta (Facebook), and Samsung.




​​Firms in other sectors have grown even larger. Figure 7.6 lists the largest companies by employment in the world in 2022, each with at least half a million employees worldwide. In the mid-twentieth century, the largest firms were car manufacturers, led by General Motors; now there is only one manufacturing firm in the list. The others are the giant retailers (dominated by Walmart and Amazon), delivery services, and professional services firms. The growth of professional services reflects a trend towards outsourcing: other firms choosing to buy specialist skills from firms such as Tata and Accenture, rather than employing them directly.


​




  
    	Company
    	Employees (2022)
    	Sector
    	Country
  



  
    	Walmart
    	2,300,000
    	Retail
    	USA
  

  
    	Amazon
    	1,608,000
    	Online retail
    	USA
  

  
    	Volkswagen
    	645,318
    	Car manufacture
    	Germany
  

  
    	Accenture
    	624,000
    	Professional services
    	Ireland
  

  
    	Deutsche Post
    	580,612
    	Delivery service
    	Germany
  

  
    	United Parcel Service (UPS)
    	540,000
    	Delivery service
    	USA
  

  
    	Tata Consultancy Services
    	528,748
    	IT and professional services
    	India
  

  
    	Kroger
    	500,000
    	Retail: groceries
    	USA
  







Figure 7.6 
The largest firms in the world by employment, 2022. (Note: based on data accessed in March 2022).







​​​​​​Why have some firms become so big? An important reason why a large firm may be more profitable than a small one is that the large firm produces its output at lower cost per unit. Increasing output involves increasing many or all of the inputs to production: workers, raw ingredients, machines, energy usage, factory premises, distribution trucks, advertising, and packaging.


​​​​​Large firms may be able to produce at lower cost for two reasons:


	increasing returns to scale, economies of scale, increasing returns
	When production exhibits increasing returns to scale, increasing all of the inputs to a production process by the same proportion increases the output by a higher proportion. The shape of a firm’s long-run average cost curve depends both on returns to scale in production and the effect of scale on the prices it pays for its inputs. See also: decreasing returns to scale, constant returns to scale.
	fixed costs
	Costs of production that do not vary with the number of units produced.
	bargaining power
	The extent of a person or firm’s advantage in securing a larger share of the economic rents made possible by an interaction.
	decreasing returns to scale, diseconomies of scale, decreasing returns
	When production exhibits decreasing returns to scale, increasing all of the inputs to a production process by the same proportion increases output by a lower proportion. The shape of a firm’s long-run average cost curve depends both on returns to scale in production and the effect of scale on the prices it pays for its inputs. See also: increasing returns to scale, constant returns to scale.




  	Economies of scale in production: Large-scale production often uses fewer inputs per unit of output. Economies of scale or increasing returns occur if doubling the amount of every input more than doubles the output. If a taxi firm doubles the number of cars and drivers in a city, it could more than double the number of trips by connecting cars to customers more quickly.

  	Cost advantages: Fixed costs such as advertising, acquiring necessary patents or other intellectual property rights (IPR), and installing infrastructure (such as an electricity grid) have a smaller effect on the cost per unit when output is high. And larger firms may be able to purchase inputs at a lower cost because they have more bargaining power.



Economies of scale in production


	constant returns to scale
	When production exhibits constant returns to scale, increasing all of the inputs to a production process by the same proportion increases output by the same proportion. The shape of a firm’s long-run average cost curve depends both on returns to scale in production and the effect of scale on the prices it pays for its inputs. See also: increasing returns to scale, decreasing returns to scale.




​​The terms economies of scale and increasing returns to scale are used to describe any production process in which increasing all inputs by a given proportion increases output by a larger proportion. Conversely, we have diseconomies of scale (decreasing returns) when output rises by a smaller proportion, and constant returns if it rises in proportion to inputs.


	increasing returns to scale, economies of scale, increasing returns
	When production exhibits increasing returns to scale, increasing all of the inputs to a production process by the same proportion increases the output by a higher proportion. The shape of a firm’s long-run average cost curve depends both on returns to scale in production and the effect of scale on the prices it pays for its inputs. See also: decreasing returns to scale, constant returns to scale.
	decreasing returns to scale, diseconomies of scale, decreasing returns
	When production exhibits decreasing returns to scale, increasing all of the inputs to a production process by the same proportion increases output by a lower proportion. The shape of a firm’s long-run average cost curve depends both on returns to scale in production and the effect of scale on the prices it pays for its inputs. See also: increasing returns to scale, constant returns to scale.
	constant returns to scale
	When production exhibits constant returns to scale, increasing all of the inputs to a production process by the same proportion increases output by the same proportion. The shape of a firm’s long-run average cost curve depends both on returns to scale in production and the effect of scale on the prices it pays for its inputs. See also: increasing returns to scale, decreasing returns to scale.




  Economies and diseconomies of scale

  
  ​​​​If we increase all inputs by a given proportion, and it:

  
    	increases output more than proportionally, then the technology is said to exhibit increasing returns to scale in production or economies of scale

    	increases output less than proportionally, then the technology exhibits decreasing returns to scale in production or diseconomies of scale

    	increases output proportionally, then the technology exhibits constant returns to scale in production.

  




​Economies of scale may result from specialization within the firm, which allows employees to do the task they do best, and reduces training time by limiting the skill set that each worker needs. Larger firms may be able to use inputs more efficiently: equipment or facilities that are used in a small part of the production process can be in constant use when the workforce is large. Economies of scale may also occur for purely engineering reasons: transporting more liquid in a brewery requires a larger pipe, but doubling the material used to construct a pipe more than doubles its capacity.

There may also be diseconomies of scale. A larger firm needs more layers of management and supervision. Firms typically organize themselves as hierarchies in which employees are supervised by those at a higher level and, as the firm grows, the organizational costs will grow as a proportion of the firm’s overall costs.

Think of the firm’s owners, managers, work supervisors, and production workers. Suppose that each supervisor can direct 10 production workers, while each manager can direct 10 supervisors. If the firm employs 10 production workers, then the owner can do the management and supervision. If it employs 100 production workers, it needs to add a layer of 10 supervisors. If it grows to 1,000 production workers, it will need to recruit another layer of management to supervise the first layer of supervisors. So increasing production workers requires more than a proportional increase in supervision and management. The only way the firm could increase all inputs proportionally would be to reduce the intensity of supervision, with associated losses in productivity.

One response to organizational diseconomies of scale is to outsource production of components. It may be cheaper to purchase part of the product than to manufacture it within the firm. Apple would be gigantic if it decided that Apple employees would produce the touch screens, chipsets, and other components that make up the iPhone and iPad rather than purchasing these parts from Toshiba, Samsung, and other suppliers. Apple’s outsourcing strategy limits the firm’s size, and increases the size of Toshiba, Samsung, and other firms that produce Apple’s components.

Cost advantages


	research and development
	Expenditures by a private or public entity to create new methods of production, products, or other economically relevant new knowledge.




​Cost per unit may fall as the firm produces more output, even if there are constant or even decreasing returns in production. This happens if there is a fixed cost that doesn’t depend on the number of units—it will be the same whether the firm produces one unit, or many. An example would be the cost of research and development (R&D) and product design, acquiring a licence to engage in production, or obtaining a patent for a particular technique. Marketing expenses, such as advertising, are another fixed cost. The cost of a 30-second advertisement during the television coverage of the US Super Bowl football game in 2014 was $4 million, which would only be justifiable if a large number of units would be sold as a result.

Fixed costs are important in the case of large infrastructure networks, such as electricity grids. There is a significant upfront cost to buying the materials for and constructing pylons and many kilometres of wire to transport electricity from a generator to households and companies. Day-to-day costs of operating and maintaining the grid are low relative to the upfront infrastructure cost. Once the network infrastructure is in place, the more electricity that is run through the pylons and wires, the lower the unit cost of delivering electricity will be.

A firm’s attempt to gain favourable treatment by government bodies through lobbying, contributions to election campaigns, and public relations expenditures are also a kind of fixed cost, more or less independent of the level of the firm’s output.

Secondly, large firms are able to purchase their inputs on better terms, because they have more bargaining power than small firms when negotiating with suppliers. This is one of the advantages exploited by large food retailers, which buy a high proportion of the output of producers of fruit, vegetables, fish, or dairy products.

Demand advantages


	network economies of scale
	A firm experiences network economies of scale when an increase in the number of users of an output of the firm implies an increase in the value of the output to each of them, because they are connected to each other.




​Large size may benefit a firm in selling its product, not just in producing it—particularly when people are more likely to buy a product or service if it already has a lot of users. For example, a software application is more useful when everybody is using a compatible version. These demand-side benefits of scale are called network economies of scale, and there are many examples in technology-related markets. For users, the attraction of platforms like Facebook, Instagram, and YouTube is directly related to the number of other users.

In the next section, we will model the case of a firm with fixed costs, where scale matters.


​
  
    Question 7.4 Choose the correct answer(s)

    Read the following statements and choose the correct option(s).

    
      	If a firm’s technology exhibits constant returns to scale, doubling the inputs leads to doubling of the output level.

      	If a firm’s technology exhibits decreasing returns to scale (diseconomies of scale), doubling the inputs more than doubles the output level.

      	If a firm’s technology exhibits economies of scale, costs per unit will fall as the firm expands its production.

      	If a firm’s technology exhibits increasing returns to scale, tripling the inputs will more than triple the output level.

    

    
      	With constant returns, increasing the inputs leads to the same proportional increase in output.

      	With decreasing returns, doubling the input levels less than doubles output.

      	Since the firm can increase output with a less than proportional increase in inputs, its cost per unit will fall.

      	With increasing returns, tripling the inputs leads to a more than proportional increase in output.

    

  



	



    

        

    
    

	
Unit 7 The firm and its customers

7.4 Production and costs: The cost function for Beautiful Cars


​​​When we analyse a firm’s decision on how much output to produce and what price to set, we need to know how the firm’s production costs vary with its output level: that is, the firm’s cost function. In the example of Apple Cinnamon Cheerios in Section 7.2 we make the simplest possible assumption: the unit cost of a pound of Cheerios is the same, irrespective of the scale of production. In other words, the firm has constant returns to scale.

But as Section 7.3 explains, costs per unit of output may vary with the level of production. How does this affect the firm’s price and quantity decision?

Imagine a firm that manufactures cars. Compared with Volkswagen, which produces more than 9 million vehicles a year, this firm produces specialty cars and is rather small. We will call it Beautiful Cars.

Think about the costs of producing and selling cars. The firm needs premises (a factory) equipped with machines for casting, machining, pressing, assembling, and welding car body parts. It may rent them from another firm, or raise financial capital to invest in its own premises and equipment. Then it must purchase the raw materials and components, and pay production workers to operate the equipment. Other workers will be needed to manage the production process, and to market and sell the finished cars.


  Building block

  For an introduction to opportunity cost, read Section 2.2.




	cost function
	The relationship between a firm’s total costs and its quantity of output. The cost function C(Q) tells you the total cost of producing Q units of output (including the opportunity cost of capital).
	opportunity cost
	What you lose when you choose one action rather than the next best alternative. Example: ‘I decided to go on vacation rather than take a summer job. The job was boring and badly paid, so the opportunity cost of going on vacation was low.’




​​The firm’s owners—the shareholders—would usually not be willing to invest in the firm if they could make better use of their money by investing and earning profits elsewhere. What they could receive if they invested elsewhere, per dollar of investment, is an example of opportunity cost, in this case called the opportunity cost of capital. Part of the cost of producing cars is the amount that has to be paid out to shareholders to cover the opportunity cost of capital—that is, to induce them to continue to invest in the assets that the firm needs to produce cars.


	opportunity cost of capital
	The opportunity cost of capital is the amount of income an investor could have received, per unit of investment spending, by investing elsewhere.
	variable costs
	Costs of production that vary with the number of units produced.
	average cost
	The total cost of producing the firm’s output divided by the total number of units of output produced.
	marginal cost
	The increase in total cost when one additional unit of output is produced. It corresponds to the slope of the total cost function at each point.




​​The different costs of production facing the firm can be classified as either fixed costs or variable costs. Costs are fixed if the firm has to pay them irrespective of the number of cars it produces and sells. For Beautiful Cars, we will assume that the size of the factory is fixed, so the associated costs are fixed too—either rental payments to another firm under a long-term contract, or the opportunity cost of capital invested in the factory. These will be the same whether it produces many cars, or none at all. Likewise, R&D to develop future models also carries fixed costs. We assume that other costs, such as wages, raw materials, and equipment costs are variable and increase with output: if the firm decides to increase the number of cars produced per day, it will need to increase all of these variable inputs—raising total variable costs (including the wage bill, and the opportunity cost of investing in equipment).

Suppose that Beautiful Cars has fixed costs, F, and that its variable costs are directly proportional to the quantity of cars it produces. So its cost function, giving the total cost of producing Q cars, is:

\[C(Q)=F+cQ\]
where c is the cost per car.


​The upper panel of Figure 7.7 represents the total cost function C(Q) of Beautiful Cars graphically. It shows how total costs depend on the quantity of cars, Q, produced per day, when F = $80,000 per day, and c = $14,400 per car. From the total costs, we have worked out the average cost per car, and how it changes with Q; the average cost (AC) function is plotted in the lower panel.


  


                [image: There are two diagrams. In diagram 1, the horizontal axis shows the quantity of cars Q, and ranges from 0 to 60. The vertical axis shows total cost in dollars, and ranges from 0 to 900,000. Coordinates are (quantity, total cost). An upward-sloping straight line starts from point (0, 80,000) and passes through points A (10, 224,000), B (30, 512,000) and C (50, 800,000). In diagram 2, the horizontal axis shows the quantity of cars Q, and ranges from 0 to 60. The vertical axis shows average cost in dollars, and ranges from 0 to 300,000. Coordinates are (quantity, total cost). A downward-sloping, convex curve passes through points A (10, 22,400), B (30, 17,067) and C (50, 16,000) are shown.]



Figure 7.7 
Beautiful Cars: total cost and average cost.






  


                [image: The cost function: In diagram 1, the horizontal axis shows the quantity of cars Q, and ranges from 0 to 60. The vertical axis shows total cost in dollars, and ranges from 0 to 900,000. Coordinates are (quantity, total cost). In diagram 2, the horizontal axis shows the quantity of cars Q, and ranges from 0 to 60. The vertical axis shows average cost in dollars, and ranges from 0 to 300,000. Coordinates are (quantity, total cost).]



The cost function



The top panel shows the cost function, C(Q). It shows the total cost for each level of output, Q.






  


                [image: Fixed costs: In this diagram, the horizontal axis shows the quantity of cars Q, and ranges from 0 to 60. The vertical axis shows total cost in dollars, and ranges from 0 to 900,000. Coordinates are (quantity, total cost). An upward-sloping straight line starts from point (0, 80,000).]



Fixed costs



Beautiful Cars has fixed costs of $80,000 per day. The firm incurs these costs irrespective of output. When Q = 0, the only costs are the fixed costs: C(0) = 80,000.






  


                [image: Total costs are increasing: In this diagram, the horizontal axis shows the quantity of cars Q, and ranges from 0 to 60. The vertical axis shows total cost in dollars, and ranges from 0 to 900,000. Coordinates are (quantity, total cost). An upward-sloping straight line starts from point (0, 80,000) and passes through point A (10, 224,000).]



Total costs are increasing



As Q increases, the firm needs to employ more production workers and purchase more raw materials. Total costs rise by $14,400 per car produced, so the cost function is a straight line. At point A, 10 cars are produced at a cost of $224,000.






  


                [image: Average cost: In this diagram, the horizontal axis shows the quantity of cars Q, and ranges from 0 to 60. The vertical axis shows total cost in dollars, and ranges from 0 to 900,000. Coordinates are (quantity, total cost). An upward-sloping straight line starts from point (0, 80,000) and passes through point A (10, 224,000).]



Average cost



The average cost of a car is the total cost divided by the number of cars. If the firm produces 10 cars per day, the average cost is AC = $224,000/10 = $22,400. We have plotted the average cost at point A on the lower panel.






  


                [image: Falling average cost: There are two diagrams. In diagram 1, the horizontal axis shows the quantity of cars Q, and ranges from 0 to 60. The vertical axis shows total cost in dollars, and ranges from 0 to 900,000. Coordinates are (quantity, total cost). An upward-sloping straight line starts from point (0, 80,000) and passes through points A (10, 224,000), B (30, 512,000) and C (50, 800,000). In diagram 2, the horizontal axis shows the quantity of cars Q, and ranges from 0 to 60. The vertical axis shows average cost in dollars, and ranges from 0 to 300,000. Coordinates are (quantity, total cost). A downward-sloping, convex curve passes through points A (10, 22,400), B (30, 17,067) and C (50, 16,000).]



Falling average cost



As output rises above A, the average cost falls. At point B, the total cost is $512,000, and average cost is $17,067. At point D, average cost is lower still: $16,000.






  


                [image: The average cost function: There are two diagrams. In diagram 1, the horizontal axis shows the quantity of cars Q, and ranges from 0 to 60. The vertical axis shows total cost in dollars, and ranges from 0 to 900,000. Coordinates are (quantity, total cost). An upward-sloping straight line starts from point (0, 80,000) and passes through points A (10, 224,000), B (30, 512,000) and C (50, 800,000). In diagram 2, the horizontal axis shows the quantity of cars Q, and ranges from 0 to 60. The vertical axis shows average cost in dollars, and ranges from 0 to 300,000. Coordinates are (quantity, total cost). A downward-sloping, convex curve passes through points A (10, 22,400), B (30, 17,067) and C (50, 16,000) are shown.]



The average cost function



We can calculate the average cost at every value of Q to draw the average cost (AC) function in the lower panel.









​The slope of the cost function tells us how much total cost increases for each additional car produced. The increase in costs when output increases by one unit is called the marginal cost (MC). For Beautiful Cars the slope, and therefore the marginal cost, is a constant, c. So whatever the number of cars it decides to make, the marginal cost of a car (the cost of producing one more) is c = $14,400.


  Average and marginal cost

  At each point Q on the cost function C(Q), the average cost (AC) is the total cost of producing Q units of output, divided by number of units:

\[\text{AC} = \frac{C(Q)}{Q}\]
  The marginal cost (MC) is the additional cost of producing one more unit of output, which corresponds to the slope of the cost function. If cost increases by ΔC when quantity is increased by ΔQ, the marginal cost can be estimated by:

\[\text{MC} = \frac{\Delta C}{\Delta Q}\]
  (Δ is a mathematical symbol that represents ‘the change in’.)



Whenever a firm has a cost function with fixed costs and constant marginal cost, the average cost of a unit of output falls as output rises. Figure 7.7 illustrates this for Beautiful Cars; we can also deduce this by writing:

\[\text{AC}(Q)=\frac{C(Q)}{Q}=\frac{F+cQ}{Q}=c+\frac{F}{Q}\]
So the average cost of a car is its marginal cost plus a share of the fixed costs. The average cost is always greater than the marginal cost, but as output increases the fixed costs are shared between more and more cars, and average cost decreases. Figure 7.8 shows both the average cost and marginal cost functions—also called the AC and MC curves—for Beautiful Cars. In the figure, average cost slopes downward, getting closer and closer to the constant marginal cost, $14,400.




                [image: In this diagram, the horizontal axis shows the quantity of cars Q, and ranges from 0 to 60. The vertical axis shows average cost or marginal cost in dollars, and ranges from 0 to 300,000. Coordinates are (quantity, total cost). A downward-sloping, convex curve passes through points A (10, 22,400), B (30, 17,067) and C (50, 16,000). This is average cost. A horizontal line at $14,400 is marginal cost.]



Figure 7.8 
Beautiful Cars: average and marginal cost.







  
    Question 7.5 Choose the correct answer(s)

    Suppose that the cost function for a cereal producer is C(Q) = 2Q, where Q refers to pounds of cereal. Using this information, read the following statements and choose the correct option(s).

    
      	There are no fixed costs of production.

      	The marginal cost of production is 2.

      	The producer’s average costs fall with output.

      	For any quantity Q, the average cost and marginal cost are the same.

    

    
      	When Q = 0, the total cost of production is 0. If there were fixed costs of production, the total cost of production would be positive at Q = 0 (the firm incurs these costs regardless of how much they produce.)

      	The slope of the total cost function is the marginal cost, which in this case is 2.

      	The average cost = 2 for all outputs. There are no fixed costs, so the average cost does not fall with output.

      	Both the average and the marginal cost are 2 for all values of Q.

    

  



Costs in the short run and the long run


	short run
	The term does not refer to a specific length of time, but instead to what happens while some things (such as prices, wages, capital stock, technology, or institutions) are assumed to be held constant (they are assumed to be fixed, or exogenous). For example, the firm’s stock of capital goods may be fixed in the short run, but in the longer run the firm could vary it (by selling some, or buying more).




​Firms’ marginal costs are not always constant—particularly if some inputs are difficult to change. Remember that the marginal cost is the cost of making one more unit of output. A car manufacturer might reach the point where the only way to raise output with its current stock of equipment is to introduce overtime shifts on the assembly line. If overtime wage rates are higher, the marginal cost of a car will be higher. We say that its marginal cost increases with output in the short run—that is, while its stock of equipment is fixed—and then it may be higher than the average cost.


  
  ​​In economic models, short run and long run don’t refer to specific periods of time. In a short-run equilibrium one or more variables—typically something that takes more time to adjust—is exogenous (held constant). Modelling what will happen when such a variable becomes endogenous (can be adjusted) gives us the long-run equilibrium.




	exogenous
	Exogenous means ‘generated outside the model’. In an economic model, a variable is exogenous if its value is set by the modeller, rather than being determined by the workings of the model itself. See also: endogenous.
	endogenous
	Endogenous means ‘generated by the model’. In an economic model, a variable is endogenous if its value is determined by the workings of the model (rather than being set by the modeller). See also: exogenous.
	long run
	The term does not refer to a specific length of time, but instead to what is held constant and what can vary within a model. The short run refers to what happens while some variables (such as prices, wages, or capital stock) are held constant (taken to be exogenous). The long run refers to what happens when these variables are allowed to vary and be determined by the model (they become endogenous). A long-run cost curve, for example, refers to costs when the firm can fully adjust all of the inputs including its capital goods.
	economies of scope
	Cost savings that occur when two or more products are produced jointly by a single firm, rather being produced in separate firms.




​​The cost function we have described for Beautiful Cars is a long-run cost function, in the sense that we assume it can increase the amount of equipment as well as the size of the workforce when it wants to increase output, so that its marginal cost remains constant.

But we have also assumed that it has substantial fixed costs, including the costs of the factory. We could analyse the firm’s decisions in what we might call the very long run, in which it could vary the size of the factory, too. For manufacturing firms like Beautiful Cars, a high proportion of total costs will be variable in the very long run. But there are other types of firms that do have high long-run fixed costs: we will cover some examples in Section 7.11.

An example: The cost function of a university


  
  ​For an entertaining further discussion of costs, read chapter 7 of The Theory of Price by economist George Stigler.1




​​​Economists Rajindar and Manjulika Koshal studied the cost functions of universities in the US.2 They estimated the marginal and average costs of educating graduate and undergraduate students in 171 public universities in the academic year 1990–91. (Work through Exercise 7.2 to explore how average costs and marginal costs vary with the number of graduate and undergraduate students.) They found that the universities benefited from what are termed economies of scope: there were cost savings from producing several products together—graduate education, undergraduate education, and research.3


​
  Exercise 7.2 Cost functions for university education

  The average and marginal costs per student for the year 1990–91 that Koshal and Koshal calculated from their research are shown in the table.

  




  
    	
    	Students
    	MC ($)
    	AC ($)
    	Total cost ($)
  



  
    	Undergraduates
    	2,750
    	7,259
    	7,659
    	21,062,250
  

  
    	5,500
    	6,548
    	7,348
    	40,414,000
  

  
    	8,250
    	5,838
    	7,038
    	
  

  
    	11,000
    	5,125
    	6,727
    	73,997,000
  

  
    	13,750
    	4,417
    	6,417
    	88,233,750
  

  
    	16,500
    	3,706
    	6,106
    	100,749,000
  

  
    	
    	Students
    	MC ($)
    	AC ($)
    	Total cost ($)
  

  
    	Graduates
    	550
    	6,541
    	12,140
    	6,677,000
  

  
    	1,100
    	6,821
    	9,454
    	10,339,400
  

  
    	1,650
    	7,102
    	8,672
    	
  

  
    	2,200
    	7,383
    	8,365
    	18,403,000
  

  
    	2,750
    	7,664
    	8,249
    	22,684,750
  

  
    	3,300
    	7,945
    	8,228
    	27,152,400
  










  
    	Using the data for average costs, fill in the missing figures in the total cost column.

    	Plot the marginal and average cost curves for undergraduate education on a graph, with costs on the vertical axis and the number of students on the horizontal axis. On a separate diagram, plot the equivalent graphs for graduates. (Hint: For help on how to plot cost curves in Excel, check steps 1–4 of this tutorial.)

    	Describe the shapes of the marginal and average cost curves for undergraduates and graduates. Verify that your answer is consistent with the authors’ findings described in this unit.

    	Describe some similarity and differences between the curves for undergraduates and curves for graduates. Suggest some explanations for your observations.

  




​
  Extension 7.4 Cost functions for the case when marginal costs are increasing

  
    In the main part of this section, we assume that Beautiful Cars has linear variable costs: they increase in direct proportion to output \(Q\). In this extension, we describe cost functions for more general cases, using calculus (differentiation) to analyse how costs change as output rises.

  

  In the main part of the section, Beautiful Cars has total cost function:

\[C(Q)=F+cQ\]
  where the parameter, \(F\), represents its fixed costs and \(c\) is its constant marginal cost. But as we have explained, marginal cost may not always be constant, particularly in the short run. For example, if increasing the number of units requires more intensive production, machines may break down and workers may get tired, and the firm may need to pay overtime rates. These effects would increase the marginal cost. In other circumstances, a larger scale of production could enable the firm to use its inputs more efficiently, in which case marginal cost might fall as \(Q\) increases.

  
    As explained in Extension 3.3, we use derivatives to measure marginal changes in all the mathematical extensions.

  

  In the main part of this section, we defined marginal cost as the addition to total cost of producing one more unit of output. To describe cost functions more generally, we will treat \(Q\) as a continuous variable so that we can differentiate the cost function \(C(Q)\). Then the marginal cost corresponds to the derivative of the cost function: the rate of change in costs in response to an infinitesimal increase in \(Q\). In general, total costs must increase with the quantity of output produced, so the marginal cost is positive:

\[\text{MC}=C'(Q) > 0\]
  The upper panel of Figure E7.1 shows an alternative, non-linear cost function for Beautiful Cars. This panel shows the following:

  
    	The firm has fixed costs, represented by the point where the cost function crosses the vertical axis: if no cars are produced, the cost is \(C(0) = F > 0\).

    	For \(Q > 0\), \(C\) is increasing and also convex: the slope of the cost curve increases as \(Q\) increases.

  

  The convexity of the cost curve implies that marginal cost is an increasing function of output:

\[\text{MC} =C'(Q) \Rightarrow \frac{d\text{MC}}{dQ}=C''(Q)>0\]
  The lower panel shows the upward-sloping marginal cost function corresponding to the total cost function in the upper panel. The firm’s marginal costs increase rapidly with the quantity of cars produced.

  


                [image: There are two diagrams. In diagram 1, the horizontal axis shows the quantity of cars, denoted Q, and ranges from 0 to 60. The vertical axis shows total cost, denoted C, in dollars, and ranges from 0 to 900000. Coordinates are (quantity, total cost). Total cost is an upward-sloping curve that passes through points (0, 118750), point A (5, 131000), point B (25, 275000), and point D (55, 776000). Rays from (0, 0) to points A, B, and D represent the average cost of production at each of those points. In diagram 2, the horizontal axis shows the quantity of cars, denoted Q, and ranges from 0 to 60. The vertical axis shows marginal and average costs in dollars, and ranges from 0 to 30000. Coordinates are (quantity, marginal or average cost). Average cost is a U-shaped curve that passes through the points (5, 26200), (25, 11000), and (50, 13375). Marginal cost is an upward-sloping straight line that starts at (0, 1500) and intersects the average cost curve at (25, 11000).]



Figure E7.1 
An alternative cost function for Beautiful Cars.












  The average cost (AC) is defined as the total cost divided by the number of cars produced. Therefore, if \(Q\) cars are produced:

\[\text{AC} = \frac{C(Q)}{Q}\]
  In the upper panel, the average cost of producing \(Q\) cars is the slope of the line from the origin to the point, \((Q, C(Q))\). The diagram shows that this slope varies with \(Q\): AC is itself a function of \(Q\). In the lower panel, we have plotted the average cost that corresponds to each point on the cost function: in other words, the graph of the function, \(AC(Q)\).

  The particular cost function shown in Figure E7.1 is: \(C=118,750 + 1,500Q + 190Q^2\). If you wish you can check the properties described above for this particular case. Since it is quadratic, it has one property that does not hold more generally. The marginal cost function is:

\[\text{MC} =C'(Q) =1,500 + 380Q\]
  which is not only upward-sloping, but also a straight line.

  Figure E7.1 represents a case where marginal costs rise as output increases. But we can use the same approach to draw the cost curves for a firm with decreasing marginal costs: as done in Exercise 7.2.

  The shape of the average cost function, and the relationship between MC and AC

  Remember that in general, at any point, \(Q\):

  
    	the marginal cost corresponds to the slope of the cost function \(C(Q)\), and

    	the average cost corresponds to the slope of the ray from the origin to \(C(Q)\).

  

  The upper panel of Figure E7.1 shows that average cost is high when \(Q\) is low; it then decreases gradually until point B, where \(Q=25\), before increasing again. This is reflected in the lower panel by the U-shaped AC curve, with a minimum value at \(Q=25\).

  Now compare the marginal and average costs in the lower panel.

  • \(\text{MC} < \text{AC}\) if \(Q < 25\)

  • \(\text{MC} > \text{AC}\) if \(Q > 25\)

  • \(\text{MC} = \text{AC}\) if \(Q = 25\)

  This example illustrates a general property of cost functions: the difference, \(\text{MC} - \text{AC}\), always has the same sign as the slope of the AC curve. In the case of the linear cost function in Figure 7.8, the AC curve slopes downwards for all values of \(Q\). Correspondingly, the marginal cost, which in that case is a horizontal line, lies below the AC curve: \(\text{MC} < \text{AC}\) for all \(Q\).

  We now prove this general property: for all cost functions, whatever their shape, \(\text{MC} - \text{AC}\) has the same sign as the slope of the AC curve. Using the definition of AC as total cost divided by quantity produced, and applying the rule for differentiating a quotient, the slope of the AC curve is:

\[\frac{d}{dQ} \left( \frac{C(Q)}{Q} \right) = \frac{QC'(Q)- C(Q)}{Q^2}\]
  Now \(C'(Q)= \text{MC}\) and \(C(Q) = Q \times \text{AC}\). Therefore:

\[\begin{align*}
\frac{d}{dQ} \left( \frac{C(Q)}{Q} \right) &= \frac{\text{MC}}{Q} - \frac{C(Q)}{Q^2} \\ &= \frac{\text{MC}}{Q} - \frac{Q(\text{AC})}{Q^2}
\end{align*}\]
\[\Rightarrow \frac{d}{dQ} (\text{AC} ) = \frac{\text{MC}-\text{AC}}{Q}\]
  Since \(Q>0\), it follows that the slope of the AC curve at each value of \(Q\) has the same sign as \(\text{MC} - \text{AC}\).

  A consequence of this result is that if a firm’s average cost curve is U-shaped, like the one in Figure E7.1, the marginal cost curve crosses the average cost curve (\(\text{MC} = \text{AC}\)) at the point where average cost is minimized.

  
    
      Question E7.1 Choose the correct answer(s)

      Consider a firm with fixed costs of production. Using this information, read the following statements about the firm’s average cost (AC) and marginal cost (MC) and select the correct option(s).

      
        	When \(\text{AC} = \text{MC}\), the AC curve has a zero slope.

        	When \(\text{AC} > \text{MC}\), the MC curve is downward sloping.

        	When \(\text{AC} < \text{MC}\), the AC curve is downward sloping.

        	The MC curve cannot be horizontal.

      

      
        	When \(\text{AC} = \text{MC}\), the cost of an additional unit equals the average cost of all existing units. Therefore, the new AC will be the same and the slope is zero.

        	The MC curve can be upward sloping, horizontal, or downward sloping, irrespective of the relative size of AC and MC.

        	When \(\text{AC} < \text{MC}\), the cost of an additional unit is greater than the average cost of the existing outputs. So the new AC will be larger. The AC curve is upward sloping.

        	If MC is constant, then the MC curve is horizontal.

      

    

  

  
    Exercise E7.1 Drawing non-linear cost functions

    You are given the following two cost functions:

    
      	Cost function #1: \(C(Q) = 5Q^2 + 3Q + 3,600\)

      	Cost function #2: \(C(Q) = -2Q^2 + 4Q + 19,600\)

    

    Do the following for each total cost function:

    
      	Derive an expression for i) the marginal cost curve and ii) the average cost curve (both defined for \(Q \geq 0\)).

      	Use your answers to Question 1 to draw two diagrams as in Figure E7.1: one showing the total cost curve, and one showing the marginal cost and average cost curves. Remember to plot the curves for \(Q \geq 0\) (no negative values of \(Q\)).

      	Describe the relationship between the shape of the total cost curve and the shape of the marginal cost and average cost curves.

    

  

  Read more: Section 7.1 (for the quotient rule) and Sections 8.1, 8.2, and 8.4 (covering curve-sketching and convexity) of Malcolm Pemberton and Nicholas Rau. Mathematics for Economists: An Introductory Textbook (4th ed., 2015 or 5th ed., 2023). Manchester: Manchester University Press.




  
    	
      George J. Stigler. 1987. The Theory of Price. New York, NY: Collier Macmillan. ↩

    

    	
      Rajindar K. Koshal and Manjulika Koshal. 1999. ‘Economies of Scale and Scope in Higher Education: A Case of Comprehensive Universities’. Economics of Education Review 18 (2): pp. 269–77. ↩

    

    	
      Economies of Scale and Scope. The Economist. Updated 20 October 2008. ↩

    

  



	



    

        

    
    

	
Unit 7 The firm and its customers

7.5 Demand, elasticity, and revenue


	differentiated product
	A product produced by a single firm that has some unique characteristics compared to similar products of other firms.




​Beautiful Cars is an example of a firm producing a differentiated product. Not all cars are the same. Each make and model is produced by just one firm, and has some unique characteristics of design and performance that differentiate it from the cars made by other firms.

When a firm sells a differentiated product, it faces a downward-sloping demand curve. Section 7.2 gives an empirical example of a demand curve, for Apple Cinnamon Cheerios (another differentiated product). If the price of a Beautiful Car is high, demand will be low because the only consumers who will buy it are those who strongly prefer Beautiful Cars to all other makes. As the price falls, more consumers, who might otherwise have purchased a Ford or a Volvo, will be attracted to a Beautiful Car.

The demand curve


​For any product that consumers might wish to buy, the product demand curve is a relationship that tells you the number of items (the quantity) they will buy at each possible price. For a simple model of the demand for Beautiful Cars, imagine that there are 100 potential consumers who would each buy one Beautiful Car today, if the price were low enough.


	willingness to pay (WTP)
	An indicator of how much a person values a good, measured by the maximum amount they would pay to acquire a unit of the good. See also: willingness to accept.




​​Each consumer has a willingness to pay (WTP) for a Beautiful Car, which depends on how much the customer personally values it (given the resources to buy it, of course). A consumer will buy a car if the price is less than or equal to his or her WTP. Suppose we line up the consumers in order of WTP, with the highest first, and plot a graph to show how the WTP varies along the line (Figure 7.9). Then if we choose any price, say P = $32,800, the graph shows the number of consumers whose WTP is greater than or equal to P. In this case, 18 consumers are willing to pay $32,800 or more, so the demand for cars at a price of $32,800 is 18.




                [image: In this diagram, the horizontal axis shows the quantity of cars, and ranges from 0 to 100. The vertical axis shows the price in dollars, and ranges from 0 to 45,000. Coordinates are (quantity, price). A downward-sloping straight line connects points (0, 40,000), (18, 32,800) and (100, 0).]



Figure 7.9 
The demand for cars (per day).







  
  ​​​The Law of Demand dates back to the seventeenth century, and is attributed to Gregory King (1648–1712) and Charles Davenant (1656–1714). King was a herald at the College of Arms in London, who produced detailed estimates of the population and wealth of England. Davenant, a politician, published the Davenant–King Law of Demand in 1699, using King’s data. It described how the price of corn would change depending on the size of the harvest. For example, he calculated that a ‘defect’, or shortfall, of one-tenth (10%) would raise the price by 30%.



If P is lower, there is a larger number of consumers willing to buy, so the demand is higher. Demand curves are often drawn as straight lines, as in this example, although there is no reason to expect them to be straight in reality: the demand curve for Apple Cinnamon Cheerios was not straight. But we do expect demand curves to slope downward: as the price rises, the quantity that consumers demand falls. Conversely, when the available quantity is low, it can be sold at a high price. This relationship between price and quantity is sometimes known as the Law of Demand.


  
    Question 7.6 Choose the correct answer(s)

    The diagram depicts two alternative demand curves, D and D′, for a product. Based on this graph, read the following statements and choose the correct option(s).

    


                [image: In this diagram, the horizontal axis shows the quantity of consumers, ranging from 0 to 100, and the vertical axis shows price in pounds, ranging from 0 to 12,000. There are two parallel downward-sloping lines. The bottom line is labelled D and connects the points (0, 6000) and (60, 0). The top line is labelled D-prime and connects the points (0, 10000) and (100, 0).]






    
      	On demand curve D, when the price is £5,000, the firm can sell 15 units of the product.

      	On demand curve D′, the firm can sell 70 units at a price of £3,000.

      	At a price of £1,000, the firm can sell 40 more units of the product on D′ than on D.

      	With an output of 30 units, the firm can charge £2,000 more on D′ than on D.

    

    
      	On demand curve D, when the price is £5,000, the firm can sell 10 units.

      	When Q = 70, the corresponding price on D′ is £3,000.

      	D′ is a rightward shift of D, by 40 units. So for any price, the firm can sell 40 more units on D′ than on D.

      	With an output of 30 units, the firm can charge £4,000 more on D′ than on D.

    

  



The elasticity of demand

The demand curve represents the trade-off the firm has to make between price and quantity. To maximize profit, it would like both to be as high as possible—but if it raises the price, fewer consumers will want to buy. So the firm’s choice of price depends on the slope of the demand curve—that is, on how much demand will change if the price changes. If the demand curve is steep, the firm can raise the price without reducing sales very much.


	price elasticity of demand
	The percentage change in demand that would occur in response to a 1% increase in price. We express this as a positive number. Demand is elastic if this is greater than 1, and inelastic if less than 1.




​The price elasticity of demand is a measure of the responsiveness of consumers to a price change. It is defined as the percentage change in demand that would occur in response to a 1% increase in price. For example, suppose that the price of a product increases by 10%, and we observe a 5% fall in the quantity sold. We calculate the elasticity, ε, as follows:

\[\varepsilon = -\frac{\% \text{ change in demand}}{\% \text{ change in price}}\]
ε is the Greek letter epsilon, which is often used to represent elasticity. For a demand curve, quantity falls when price increases. So the change in demand is negative if the price change is positive, and vice versa. The minus sign in the formula for the elasticity ensures that we get a positive number as our measure of responsiveness. In this example, we get:

\[\begin{align*}
\varepsilon &= -\frac{-5}{10} \\ &= 0.5
\end{align*}\]
If the demand curve is almost flat, quantity changes a lot in response to a change in price, so the elasticity is high. Conversely, a steeper demand curve corresponds to a lower elasticity. But they are not the same thing. We will explain why the elasticity changes as we move along the demand curve, even if the slope doesn’t.

Suppose Beautiful Cars produces 18 cars per day and sells them at a price of $32,800 (point K in Figure 7.9). To calculate the elasticity of demand at this point, we work out how Q and P would change if the firm moved a small distance along the demand curve—for example to another point, L, where Q = 19. The demand curve has a constant slope of –400 (you can check this from the points where it crosses the axes) so when we move from K to L, the price falls to $32,400.

The table in Figure 7.10 shows the calculation. The move down the demand curve represents a 5.56% increase in Q, and a 1.22% decrease in P. Taking the ratio of the percentage changes gives an elasticity of 4.56.






  
    	
    	Point K
    	Point L
    	change
    	% change
    	elasticity
  



  
    	*Q*


*P*
    	18


32,800
    	19


32,400
    	∆Q = 1


∆P = −400
    	$$ \frac{100×\Delta Q}{18} = 5.56\% $$
$$ \frac{100× \Delta P}{32,800} = −1.22\% $$
    	$$ \varepsilon = \frac{5.56}{1.22} = 4.56 $$
  







Figure 7.10 
Calculating the elasticity at a point on the demand curve.






The elasticity tells us that when Beautiful Cars is operating at point K, raising (or lowering) the price by 1% would lead to a 4.56% fall (or rise) in the quantity of cars sold.

There are several different ways to calculate elasticity from the changes in P and Q, summarized in the table in Figure 7.11. They are all equivalent—you can use whichever you like.






  
    	Suppose that if price changes by ΔP, demand changes by ΔQ. 
 Then the elasticity of demand can be written in four different ways:
    	
  



  
    	$$ − \frac{\% \text{ change in } Q}{\% \text{ change in } P} $$
    	$$ \varepsilon = − \frac{100 \Delta Q}{Q} / \frac{100 \Delta P}{P} $$
  

  
    	$$ − \frac{\text{ proportional change in } Q}{\text{ proportional change in } P} $$
    	$$ \varepsilon = − \frac{\Delta Q}{Q} / \frac{\Delta P}{P} $$
  

  
    	The fraction can be simplified to get:
    	$$ \varepsilon = − \frac{P}{Q} \frac{\Delta Q}{\Delta P} $$
  

  
    	And since \( \dfrac{\Delta P}{\Delta Q} \) is the slope of the demand curve:
    	$$ \varepsilon = − \frac{P}{Q} \frac{1}{\text{ slope}} $$
  







Figure 7.11 
Formulas for calculating elasticity.






Figure 7.12 uses the fourth expression to calculate the elasticity at other points on the demand curve for Beautiful Cars. This demand curve has a constant slope; as we move down it P falls and Q rises, so the elasticity falls. When prices are low, demand is less elastic.




                [image: The elasticity of demand for cars.]





  
    	$$ \varepsilon = − \frac{P}{Q} \frac{1}{\text{ slope}} $$
  



  
    	
    	A
    	B
    	C

  

  
    	Q
    	20
    	40
    	70
  

  
    	P
    	$32,000
    	$24,000
    	$12,000
  

  
    	slope
    	−400
    	−400
    	−400
  

  
    	elasticity
    	4.00
    	1.50
    	0.43
  







Figure 7.12 
The elasticity of demand for cars.






We say that demand is elastic if the price elasticity is higher than 1: that is, a 1% increase in price would lead to a fall of more than 1% in the quantity sold. If the elasticity is less than 1, we say that demand is inelastic. For Beautiful Cars, demand is elastic at A and B, but inelastic at C.

Why is the price elasticity of demand important to the firm?

The firm’s price elasticity of demand will depend on how much competition it faces from other firms. If lots of firms sell similar cars that customers would consider as potential alternatives, the demand for Beautiful Cars will be more elastic. Then if it raises the price, consumers will search for alternative sellers, and many of them may decide to buy elsewhere. In this situation, competition from rival products with similar characteristics will limit the firm’s ability to raise its price.

But if Beautiful Cars’ product has unique qualities that appeal to consumers and are not available elsewhere, its price elasticity of demand will be lower (demand will be less elastic). Then it can benefit from a high price. Sales will remain high, and it will make a higher profit on every unit it sells.


	total revenue, revenue
	A firm’s total revenue is the number of units sold times the price per unit.



There is a direct relationship between the elasticity of demand and how the firm’s revenue changes as quantity increases. Figure 7.13 shows a firm producing at a point on its demand curve where Q = 5 and P = 20. Its revenue (price × quantity) is represented by the area of the rectangle under the demand curve. Work through the figure to understand that if it increases quantity, revenue will rise or fall depending on whether demand is elastic or inelastic.


  


                [image: There are two diagrams. In diagram 1, the horizontal axis shows quantity, and ranges from 0 to 10. The vertical axis shows price, and ranges from 0 to 40. Coordinates are (quantity, price). A downward-sloping, straight line passes through points E (5, 20) and (7, 0). The area enclosed by points (0, 0), (0, 10), (6, 10) and (6, 0) is the revenue. The area enclosed by points (0, 10), (0, 20), (5, 20) and (5, 10) is the loss in revenue. The area enclosed by points (5, 0), (5, 10), (6, 10) and (6, 0) is the gain in revenue. The loss in revenue is bigger than the gain in revenue. In diagram 2, the horizontal axis shows quantity, and ranges from 0 to 10. The vertical axis shows price, and ranges from 0 to 40. Coordinates are (quantity, price). A downward-sloping, straight line passes through points (0, 30) and E (5, 20). The area enclosed by points (0, 0), (0, 18), (6, 18) and (6, 0) is the revenue. The area enclosed by points (0, 18), (0, 20), (5, 20) and (5, 18) is the loss in revenue. The area enclosed by points (5, 0), (5, 18), (6, 18) and (6, 0) is the gain in revenue. The loss in revenue is smaller than the gain in revenue.]



Figure 7.13 
Competition, elasticity, and revenue.






  


                [image: Competition and elasticity: There are two diagrams. In diagram 1, the horizontal axis shows quantity, and ranges from 0 to 10. The vertical axis shows price, and ranges from 0 to 40. Coordinates are (quantity, price). A downward-sloping, straight line passes through points E (5, 20) and (7, 0). In diagram 2, the horizontal axis shows quantity, and ranges from 0 to 10. The vertical axis shows price, and ranges from 0 to 40. Coordinates are (quantity, price). A downward-sloping, straight line passes through points (0, 30) and E (5, 20).]



Competition and elasticity



In panel A, the firm faces little competition, so its demand curve is steep. If the price rises, many consumers will still want to buy. At point E, demand is inelastic (elasticity = 0.4). In panel B, the firm faces more competition: the demand curve is flatter. Demand at E is elastic (elasticity = 2).






  


                [image: The firm’s revenue: There are two diagrams. In diagram 1, the horizontal axis shows quantity, and ranges from 0 to 10. The vertical axis shows price, and ranges from 0 to 40. Coordinates are (quantity, price). A downward-sloping, straight line passes through points E (5, 20) and (7, 0). The area enclosed by the horizontal line at price 20, the vertical line at quantity 5, and the two axes is the revenue. In diagram 2, the horizontal axis shows quantity, and ranges from 0 to 10. The vertical axis shows price, and ranges from 0 to 40. Coordinates are (quantity, price). A downward-sloping, straight line passes through points (0, 30), E (5, 20) and (6, 18). The area enclosed by the horizontal line at price 20, the vertical line at quantity 5, and the two axes is the revenue.]



The firm’s revenue



If the firm operates at point E, where P = 20 and Q = 5, its revenue is equal to the area of the rectangle under the curve: revenue = P × Q = 100, in both cases.






  


                [image: If output increases to Q = 6: There are two diagrams. In diagram 1, the horizontal axis shows quantity, and ranges from 0 to 10. The vertical axis shows price, and ranges from 0 to 40. Coordinates are (quantity, price). A downward-sloping, straight line passes through points E (5, 20) and (7, 0). The area enclosed by points (0, 0), (0, 10), (6, 10) and (6, 0) is the revenue. The area enclosed by points (0, 10), (0, 20), (5, 20) and (5, 10) is the loss in revenue. The area enclosed by points (5, 0), (5, 10), (6, 10) and (6, 0) is the gain in revenue. In diagram 2, the horizontal axis shows quantity, and ranges from 0 to 10. The vertical axis shows price, and ranges from 0 to 40. Coordinates are (quantity, price). A downward-sloping, straight line passes through points (0, 30) and E (5, 20). The area enclosed by points (0, 0), (0, 18), (6, 18) and (6, 0) is the revenue. The area enclosed by points (0, 18), (0, 20), (5, 20) and (5, 18) is the loss in revenue. The area enclosed by points (5, 0), (5, 18), (6, 18) and (6, 0) is the gain in revenue.]



If output increases to Q = 6



In both cases, the firm gains revenue on the extra unit. But the price falls so it will lose revenue on the original five units. A one unit increase in output corresponds to a larger reduction in price with inelastic demand (Panel A) than with elastic demand (Panel B).






  


                [image: Elasticity and revenue: There are two diagrams. In diagram 1, the horizontal axis shows quantity, and ranges from 0 to 10. The vertical axis shows price, and ranges from 0 to 40. Coordinates are (quantity, price). A downward-sloping, straight line passes through points E (5, 20) and (7, 0). The area enclosed by points (0, 0), (0, 10), (6, 10) and (6, 0) is the revenue. The area enclosed by points (0, 10), (0, 20), (5, 20) and (5, 10) is the loss in revenue. The area enclosed by points (5, 0), (5, 10), (6, 10) and (6, 0) is the gain in revenue. The loss in revenue is bigger than the gain in revenue. In diagram 2, the horizontal axis shows quantity, and ranges from 0 to 10. The vertical axis shows price, and ranges from 0 to 40. Coordinates are (quantity, price). A downward-sloping, straight line passes through points (0, 30) and E (5, 20). The area enclosed by points (0, 0), (0, 18), (6, 18) and (6, 0) is the revenue. The area enclosed by points (0, 18), (0, 20), (5, 20) and (5, 18) is the loss in revenue. The area enclosed by points (5, 0), (5, 18), (6, 18) and (6, 0) is the gain in revenue. The loss in revenue is smaller than the gain in revenue.]



Elasticity and revenue



If demand is inelastic, the loss outweighs the gain: revenue falls. If demand is elastic, the gain is bigger than the loss and revenue rises.









	marginal revenue
	The change in revenue obtained by increasing the quantity sold by one unit.




​​​The change in revenue when output is increased by one unit is called the marginal revenue. In Figure 7.13:


  	Marginal revenue is positive when demand is elastic (\(\varepsilon>1\)); the firm can increase revenue by raising output because prices fall only a little.

  	Marginal revenue is negative when demand is inelastic; the firm can increase revenue by decreasing output because prices rise a lot.



The extension at the end of this section demonstrates that this result is true for all demand curves. In subsequent sections, we will show that firms facing little competition and less elastic demand curves will set higher prices.


  
    Question 7.7 Choose the correct answer(s)

    A shop sells 20 hats per week at $10 each. When it increases the price to $12, the number of hats sold falls to 15 per week. Based on this information, read the following statements and choose the correct option(s).

    
      	When the price increases from $10 to $12, demand decreases by 25%.

      	A 20% increase in the price causes a 25% fall in demand.

      	The demand for hats is inelastic.

      	Using these figures, we can estimate the elasticity of demand to be 1.25.

    

    
      	When the price increases from $10 to $12, demand decreases by 100 × (20 –15)/20 = 25%.

      	The percentage price increase is 100 × 2/10 = 20%. It causes a percentage decrease in demand of 100 × 5/20 = 25%.

      	Using the figures to estimate the price elasticity of demand gives a value greater than 1, so demand is elastic.

      	The percentage price increase is 100 × 2/10 = 20%; the percentage decrease in demand is 100 × 5/20 = 25%. So the elasticity can be estimated as 25/20 = 1.25.

    

  




  
    Question 7.8 Choose the correct answer(s)

    The figure depicts two demand curves, D1 and D2.

    


                [image: In this diagram, the horizontal axis displays quantity and the vertical axis displays price. There are two downward-sloping, straight lines. One is labelled D1 and is steeper than the other, which is labelled D2. They cross at point E. Point A is on D1 and is at a lower quantity and higher price than E. Point C is on D1 and is at a higher quantity and lower price than E. Point B is on D2 and is at a higher quantity and higher price than C.]






    Based on this figure, read the following statements and choose the correct option(s).

    
      	At E, demand curve D1 is less elastic than D2.

      	The elasticity is the same at A and C.

      	The firm with demand curve D1 likely faces more competition than the firm with demand curve D2.

      	The elasticity is higher at E than at B.

    

    
      	At E, the price and quantity are the same on both demand curves, but D1 is steeper, so it is less elastic than D2.

      	The slope is the same at A and C, but at A the price is higher and quantity is lower, so the elasticity is higher.

      	Demand curve D1 is less elastic than D2, so the firm with demand curve D1 likely faces less competition than the firm with demand curve D2.

      	The slope is the same at E and B. But at E the price is higher and quantity is lower, so the elasticity is higher.

    

  




  Extension 7.5 The elasticity of demand and marginal revenue

  
    We have examined the elasticity of demand for a linear demand curve in the main part of this section; in that case, elasticity is easy to calculate because the slope of the demand curve is constant. Now, we demonstrate how to measure elasticity when the demand curve is not a straight line, using calculus (differentiation) to determine the slope.

  

  The price elasticity of demand measures the sensitivity of demand to price changes. We have defined it in terms of percentage changes in quantity and price along the demand curve:

  
\[\varepsilon = \frac{\text{% change in } Q}{\text{% change in } P} = -\frac{P}{Q} \frac{\Delta Q}{\Delta P}\]
  For a linear demand curve, \(\Delta Q/\Delta P\) is the same whatever value we choose for \(\Delta P\). For other demand curves, it is easier to define the elasticity using calculus.

  The equation of the demand curve

  We can think of the equation of the demand curve in two different ways. We drew the demand curve for Beautiful Cars showing the price on the vertical axis and the quantity on the horizontal axis. In other words, we have shown price as a function of quantity:

\[P = f(Q)\]
  We call \(f(Q)\) the inverse demand function: it is the highest price at which the firm can sell exactly \(Q\) cars. To define the elasticity, it is more convenient to write the demand function in its direct form:

\[Q = g(P)\]
  \(g(P)\) is the quantity of Beautiful Cars demanded if the price is \(P\). The function, \(g\), is the inverse function of \(f\); mathematically, we can write \(g(P)=f^{-1}(P)\).

  To define the elasticity using calculus, we treat \(Q\) as a continuous variable, just as we did in Extension 7.4 to calculate marginal costs. Then we find the elasticity at a point \(Q\) by taking the limit of the expression, \(-\frac{P}{Q} \frac{ \Delta Q}{ \Delta P}\), as \(\Delta P\) tends to 0:

\[\varepsilon = - \frac{P}{Q} \, \frac{ dQ}{dP}\]
  This gives us the elasticity in terms of the derivative of the demand function: \(dQ/dP =g'(P)\). The value of the elasticity is normally positive, since according to the Law of Demand, the derivative of the demand function will be negative.

  If you calculate the elasticity as we did earlier, using the changes between two points on the demand curve, you will not normally get the same answer as when you use the derivative. In the case of a linear demand curve, the answer is the same, because the slope is constant. But otherwise the calculus method corresponds to using two points infinitesimally close together; taking points further apart gives a different answer because they give a less accurate estimate of the slope at a particular point.

  You may have wondered why we don’t just use the slope of the demand function \(dQ/dP\) to measure responsiveness to price. The problem with \(dQ/dP\) is that it depends on the units in which \(P\) and \(Q\) are measured: for example, we would get different answers if we measured price in dollars rather than euros. Elasticity, defined in terms of proportional changes, is independent of the units of measurement.

  Two ways of writing the elasticity

  The elasticity as expressed above depends on both \(P\) and \(Q\). But substituting for \(Q\) using the demand function, \(Q=g(P)\), we can write it entirely in terms of price:

\[\varepsilon = - \frac{P}{Q} \, \frac{ dQ}{dP} =-\frac{Pg'(P)}{g(P)}\]
  And if we use the inverse demand function, \(P = f(Q)\), we can write it entirely in terms of quantity. To understand why you need to remember the inverse function rule:

\[\frac{dP}{dQ} = 1 \left/ \frac{dQ}{dP} \right.\]
  Then:

\[\varepsilon = - \frac{P}{Q} \left/ \frac{dP}{dQ} \right. = - \frac{f(Q)}{Qf'(Q)}\]
  Example 1: The elasticity of a linear demand function

  The demand curve for Beautiful Cars shown in Figure 7.12 corresponds to the inverse demand function:

\[P= f(Q) \text{ where } f(Q) = 400(100-Q)\]
\[\Rightarrow P=400(100-Q)\]
  Rearranging this to find \(Q\) in terms of \(P\) gives us the demand function:

\[Q=g(P) \text{ where } g(P) = 100 - \frac{P}{400}\]
  Using the expression for elasticity in terms of \(P\) we get:

\[\varepsilon =-\frac{Pg'(P)}{g(P)} =-\frac{P \times \frac{-1}{400}}{100-\frac{P}{400}} =\frac{P}{40,000 - P}\]
  Using the expression for elasticity in terms of \(Q\), we get:

\[\varepsilon =- \frac{f(Q)}{Qf'(Q)} =-\frac{400(100-Q)}{Q\times -400}
=\frac{100-Q}{Q}\]
  Each of the two expressions for \(\varepsilon\) shows that the elasticity falls as we move to the right along the demand curve, which increases \(Q\) and reduces \(P\). (This is true for all linear demand functions.) For example:

  
    	If Beautiful Cars sets a price so high that it sells only five cars per day, \(\varepsilon=(100-5)/5 = 19\).

    	If it sets a price low enough to sell 95 cars per day, \(\varepsilon=(100-95)/95\approx 0.053\).

  

  Example 2: A demand function with constant elasticity

  Consider the demand function:

\[Q=100 P^{-0.8}\]
  Here,

\[\varepsilon=-\frac{P}{Q}\,\frac{dQ}{dP} = -\frac{P}{100P^{-0.8}}\times -80P^{-1.8} = 0.8\]
  In this special case, the elasticity of demand is constant—it is equal to 0.8 at all points on the demand curve.

  This constant-elasticity property holds for any demand curve of the form, \(Q = aP^{-b}\), where \(a\) and \(b\) are positive constants: you can check that the elasticity of demand is equal to \(b\). This is the only class of demand functions for which the elasticity is constant.

  Elasticity and marginal revenue

  
	marginal revenue
	The change in revenue obtained by increasing the quantity sold by one unit.



  A firm’s revenue is given by \(\text{price} \times \text{quantity}\): that is, \(R=PQ\). The inverse demand function, \(P=f(Q)\), tells us the maximum price, \(P\), at which \(Q\) cars can be sold, so we can write revenue as a function of \(Q\) alone. We call this the revenue function, denoted by \(R(Q)\):

\[R(Q) = f(Q) \times Q\]
  Previously, we defined the marginal revenue as the change in revenue when output is increased by one unit: \(\text{MR}=\Delta R/\Delta Q\). Treating \(Q\) as a continuous variable and using calculus, we write:

\[\text{MR}=\frac{dR}{dQ}\]
  That is to say, marginal revenue is the rate at which revenue increases in response to a small (infinitesimal) change in \(Q\). Using the rule for differentiating a product to differentiate \(R(Q) = Qf(Q)\):

\[\text{MR} = \frac{d}{dQ} (Qf(Q)) = f(Q) + Qf'(Q) = P+Qf'(Q)\]
  Rewriting this expression using the formula \(\varepsilon=-\dfrac{f(Q)}{Qf'(Q)}\) and using the fact that \(P=f(Q)\), we derive a relationship between marginal revenue and the elasticity of demand:

\[\text{MR} = f(Q) - \frac{f(Q)}{\varepsilon} = P\left(1 - \frac{1}{\varepsilon}\right)\]
  This implies that marginal revenue will be positive if \(\varepsilon > 1\), and negative if \(\varepsilon < 1\).

  Remember that demand is said to be elastic if \(\varepsilon > 1\) and inelastic if \(\varepsilon < 1\), and that (except in the particular case in Example 2 above) it changes as we move along the demand curve. What we have just shown is that marginal revenue is positive if, and only if, the firm is operating on a part of the demand curve where demand is elastic. This is the result illustrated for the linear demand curve in Figure 7.13; writing MR in terms of elasticity, as we have done here, shows that it is true for all demand curves.

  
    Exercise E7.2 Linear demand function: Elasticity and marginal revenue

    A firm faces the following demand function: \(Q = 800 - 2P\).

    For this demand function:

    
      	Find the inverse demand function (\(P\) as a function of \(Q\)) and use this function to derive an expression for the elasticity of demand (as a function of \(Q\)).

      	Use your answer to Question 1 to draw a diagram showing how the elasticity of demand changes with \(Q\) (\(Q\) on the horizontal axis, \(\varepsilon\) on the vertical axis).

      	Describe the shape of the elasticity function. At which quantities is demand elastic?

      	Derive an expression for marginal revenue (as a function of \(Q\)). Sketch the marginal revenue function and demand function on the same diagram, with \(Q\) on the horizontal axis, and price and marginal revenue on the vertical axis.

      	Describe the shape of the marginal revenue curve and use your answers to Questions 2 and 3 to verify that marginal revenue is positive if \(\varepsilon > 1\) and negative if \(\varepsilon < 1\).

    

  

  
    Exercise E7.3 Constant elasticity of demand: Elasticity and marginal revenue

    A firm faces the following demand function: \(Q = 5P^{-1.4}\).

    Do the following for this demand function:

    
      	Find the inverse demand function and use a diagram (price on the vertical axis, quantity on the horizontal axis) to sketch its shape. (Hint: Choose values of \(Q\) at regular intervals and plot the corresponding (\(Q\), \(P\)) coordinates, then connect these points to approximate the function.)

      	Use the elasticity of demand formula to find the elasticity of demand (remember, for this type of function, the elasticity of demand will be the same at all points on the curve). Explain why demand curves with constant elasticity must have the general shape of the function you have drawn in Question 1. (Hint: Use the elasticity of demand formula in your interpretation.)

      	Derive an expression for marginal revenue (as a function of \(Q\)) and sketch this function in a new diagram, with \(Q\) on the horizontal axis and marginal revenue on the vertical axis. Describe the shape of the marginal revenue curve and relate it to the elasticity you calculated in Question 2.

    

  

  Read more: Sections 6.4 (on marginal revenue and elasticity) and 7.4 (on inverse functions and the inverse function rule) of Malcolm Pemberton and Nicholas Rau. Mathematics for Economists: An Introductory Textbook (4th ed., 2015 or 5th ed., 2023). Manchester: Manchester University Press.



	



    

        

    
    

	
Unit 7 The firm and its customers

7.6 Setting price and quantity to maximize profit

Like the producer of Cheerios, Beautiful Cars will choose its price, P, and quantity, Q, taking into account its demand curve and production costs. The demand curve determines the feasible set of combinations of P and Q. To find the profit-maximizing point, we can draw the isoprofit curves, and find the point of tangency as before.

The firm’s profit is the difference between its revenue (the price multiplied by quantity sold) and its total costs, C(Q):

\[\begin{align*}
\text{profit} &= \text{total revenue} - \text{total costs} \\
&= PQ - C(Q)
\end{align*}\]

	profit, economic profit
	A firm’s profit is its revenue minus its total costs. We often refer to profit as ‘economic profit’ to emphasise that costs include the opportunity cost of capital (which is not included in ‘accounting profit’).




	normal profits
	Normal profits are the returns on investment that the firm must pay to the shareholders to induce them to hold shares. The normal profit rate is equal to the opportunity cost of capital and is included in the firm’s costs. Any additional profit (revenue greater than costs) is called economic profit. A firm making normal profits is making zero economic profit.




​​This calculation gives us what is known as the economic profit. Remember that the return per dollar of investment that the firm must pay to shareholders to induce them to hold shares (which is equal to the opportunity cost of capital) is included in the firm’s cost function. These payments that must be made to shareholders are referred to as normal profits. Economic profit is additional profit above the minimum return required by shareholders.

Equivalently, profit (or more specifically, economic profit) is the number of units of output multiplied by the profit per unit, which is the difference between the price and the average cost:

\[\begin{align*}
\text{profit} &= Q(P-\frac{C(Q)}{Q}) \\
&= Q(P- \text{AC})
\end{align*}\]
In general the shape of the isoprofit curves will depend on the shape of the average cost curve. For Beautiful Cars, with cost function \(C(Q) = F + cQ\), we can write profit as:

\[\text{profit} = Q(P-c)-F\]
The equation shows that the isoprofit curves for Beautiful Cars will have the same shape as the ones we drew in Figure 7.2b for Apple Cinnamon Cheerios. Both firms have constant (although different) marginal costs: $2 for a pound of Cheerios; $14,400 for a car. The main difference is that Beautiful Cars also has fixed costs, which affect the amount of profit on each isoprofit curve.

Figure 7.14 shows the isoprofit curves for Beautiful Cars. The lowest curve shown is the horizontal straight line where the price is equal to the marginal cost, P = $14,400. At this price the firm makes a loss equal to the fixed cost, $80,000. The next curve is the zero-economic-profit curve, which is also the average cost curve: the combinations of price and quantity for which economic profit is equal to zero, because the price is just equal to the average cost at each quantity. On the higher curves, economic profit is positive.


  


                [image: In this diagram, the horizontal axis shows quantity of cars, and ranges from 0 to 100. The vertical axis shows the price in dollars, and ranges from 0 to 45,000. Coordinates are (quantity, price). A horizontal line at price 14,400 is the isoprofit curve for profit negative 80,000. A downward-sloping, convex curve which lies above the horizontal line at all points is the isoprofit curve for profit 0. Another downward-sloping convex curve passing through points G (11, 35,309) and H is the isoprofit curve for profit 150,000. Point H has a higher quantity and a lower price than point G. A rectangle has a side of the size of the horizontal distance between the vertical axis and point G, and the other side of the size of the vertical distance between the two isoprofit curves. The area of the rectangle is total profit. Another downward-sloping convex curve lies above the curve passing through G and H, and passes through point K. Point K corresponds to the same quantity as point H, but a higher price.]



Figure 7.14 
Isoprofit curves for Beautiful Cars.






  


                [image: When the price is equal to the marginal cost: In this diagram, the horizontal axis shows quantity of cars, and ranges from 0 to 100. The vertical axis shows the price in dollars, and ranges from 0 to 45,000. Coordinates are (quantity, price). A horizontal line at price 14,400 is the isoprofit curve for profit negative 80,000.]



When the price is equal to the marginal cost



The horizontal straight line at P = 14,400 (Isoprofit 1) is an isoprofit curve. The price is equal to the marginal cost of a car and the firm makes a loss equal to its fixed cost: profit = –$80,000.






  


                [image: When the price is equal to the average cost: In this diagram, the horizontal axis shows quantity of cars, and ranges from 0 to 100. The vertical axis shows the price in dollars, and ranges from 0 to 45,000. Coordinates are (quantity, price). A horizontal line at price 14,400 is the isoprofit curve for profit negative 80,000. A downward-sloping, convex curve which lies above the horizontal line at all points is the isoprofit curve for profit 0.]



When the price is equal to the average cost



The downward-sloping curve (Isoprofit 2) shown is the firm’s average cost curve. If P = AC, the firm’s economic profit is zero. So the AC curve is also the zero-profit curve: it shows all the combinations of P and Q that give zero economic profit.






  


                [image: The shape of the zero-economic-profit curve: In this diagram, the horizontal axis shows quantity of cars, and ranges from 0 to 100. The vertical axis shows the price in dollars, and ranges from 0 to 45,000. Coordinates are (quantity, price). A horizontal line at price 14,400 is the isoprofit curve for profit negative 80,000. A downward-sloping, convex curve which lies above the horizontal line at all points is the isoprofit curve for profit 0.]



The shape of the zero-economic-profit curve



Beautiful Cars has decreasing AC. When Q is low, it needs a high price to break even. As Q increases, the break-even price falls, but it is always higher than the marginal cost because the firm needs to cover its fixed cost.






  


                [image: A higher isoprofit curve: In this diagram, the horizontal axis shows quantity of cars, and ranges from 0 to 100. The vertical axis shows the price in dollars, and ranges from 0 to 45,000. Coordinates are (quantity, price). A horizontal line at price 14,400 is the isoprofit curve for profit negative 80,000. A downward-sloping, convex curve which lies above the horizontal line at all points is the isoprofit curve for profit 0. Another downward-sloping convex curve passing through points G (11, 35,309) and H is the isoprofit curve for profit 150,000. Point H has a higher quantity and a lower price than point G.]



A higher isoprofit curve



The downward-sloping curve (Isoprofit 3) shows the combinations of P and Q giving higher levels of profit. Profit is $150,000 at points G and H.






  


                [image: Profit = Q(P − AC): In this diagram, the horizontal axis shows quantity of cars, and ranges from 0 to 100. The vertical axis shows the price in dollars, and ranges from 0 to 45,000. Coordinates are (quantity, price). A horizontal line at price 14,400 is the isoprofit curve for profit negative 80,000. A downward-sloping, convex curve which lies above the horizontal line at all points is the isoprofit curve for profit 0. Another downward-sloping convex curve passing through points G (11, 35,309) and H is the isoprofit curve for profit 150,000. Point H has a higher quantity and a lower price than point G. A rectangle has a side of the size of the horizontal distance between the vertical axis and point G, and the other side of the size of the vertical distance between the two isoprofit curves. The area of the rectangle is total profit.]



Profit = Q(P − AC)



At G, where the firm makes 11 cars, the price is $35,309 and the average cost is $21,673. The firm makes a profit of $13,636 on each car, and its total profit is $150,000, shown by the area of the shaded rectangle.






  


                [image: Higher prices, higher profits: In this diagram, the horizontal axis shows quantity of cars, and ranges from 0 to 100. The vertical axis shows the price in dollars, and ranges from 0 to 45,000. Coordinates are (quantity, price). A horizontal line at price 14,400 is the isoprofit curve for profit negative 80,000. A downward-sloping, convex curve which lies above the horizontal line at all points is the isoprofit curve for profit 0. Another downward-sloping convex curve passing through points G (11, 35,309) and H is the isoprofit curve for profit 150,000. Point H has a higher quantity and a lower price than point G. A rectangle has a side of the size of the horizontal distance between the vertical axis and point G, and the other side of the size of the vertical distance between the two isoprofit curves. The area of the rectangle is total profit. Another downward-sloping convex curve lies above the curve passing through G and H, and passes through point K. Point K corresponds to the same quantity as point H, but a higher price.]



Higher prices, higher profits



Profit is higher on the curves closer to the top-right corner in the diagram. Point H has the same quantity as K, so the average cost is the same, but the price is higher at K.








Isoprofit curves are steep when price is high, and flatter when price is close to marginal cost. At any point on an isoprofit curve the slope is given by:

\[\text{slope of isoprofit curve} = -\frac{(P- \text{MC})}{Q}\]
To understand why, think again about point G in Figure 7.14 where Q = 11, and the price is much higher than the marginal cost. If you:


  	increase Q by 1

  	reduce P by (P − c)/Q



then your profit will stay the same because the extra profit of (P − c) on car 12 will be offset by a fall in revenue of (P − c) on the other 11 cars.

Figure 7.15 shows the profit-maximizing choice of price and quantity for Beautiful Cars. Its feasible set is all points on or below the demand curve. It obtains the highest profit at E, where the demand curve is tangent to an isoprofit curve.




                [image: In this diagram, the horizontal axis shows the quantity of cars, and ranges from 0 to 100. The vertical axis shows the price in dollars, and ranges from 0 to 45,000. A horizontal line at price 14,400 is the marginal cost. A downward-sloping straight line connecting points (0, 40,000), E (32, 27,200) and (100, 0). Three parallel, downward-sloping, convex curves are shown. The lowest two lie above the marginal cost line and intersect the straight line in two points, while the highest one is tangential to the straight line at point E. The area enclosed by points (0, 16,900), (0, 27,200), E and (32, 16,900) is profit.]



Figure 7.15 
Maximizing the profit for Beautiful Cars.






The profit-maximizing price and quantity are P* = $27,200 and Q* = 32. The average cost per car is $16,900, giving a profit of $10,300 on each car. Its total profit is 32 × $10,300 = $329,600, which is equal to the area of the shaded rectangle.


​​The firm maximizes profit at the tangency point, where the slope of the demand curve is equal to the slope of the isoprofit curve, so that the two trade-offs are in balance.


	marginal rate of substitution (MRS)
	The trade-off that a person is willing to make between two goods. At any point, the MRS is the absolute value of the slope of the indifference curve. See also: marginal rate of transformation.
	marginal rate of transformation (MRT)
	The quantity of a good that must be sacrificed to acquire one additional unit of another good. At any point, it is the absolute value of the slope of the feasible frontier. See also: marginal rate of substitution.
	price markup
	The price minus the marginal cost divided by the price. In other words, the profit margin as a proportion of the price. If the firm sets the price to maximize its profits, the markup is inversely proportional to the elasticity of demand for the good at that price.




  	The isoprofit curve is the indifference curve, and its slope represents the marginal rate of substitution (MRS) in profit creation, between selling more and charging more.

  	The demand curve is the feasible frontier, and its slope represents the marginal rate of transformation (MRT) of lower prices into greater quantity sold.



At E, the profit-maximizing point, MRS = MRT.


	profit margin
	The difference between the price of a product and its marginal production cost.




​Remember that the slope of the isoprofit curve depends on (P − c), the difference between price and marginal cost, which we call the profit margin. At point E, the profit margin is the additional profit the firm makes by producing and selling the 32nd car. Remember also that the slope of the demand curve is related to the price elasticity of demand, \(\varepsilon\): \(\varepsilon=-\frac{P}{Q } \times \text{slope}\), or equivalently \(\text{slope}=-\frac{P}{\varepsilon Q}\).


​​The table in Figure 7.16 shows that the tangency condition MRS = MRT tells us something important: when the firm maximizes profit, it sets its price so that the price markup (the profit margin as a proportion of the price) is equal to the inverse of the elasticity of its demand curve.






  
    	Slope of isoprofit curve
    	Slope of demand curve
  



  
    	MRS
    	MRT
  

  
    	$$ - \frac{(P-c)}{Q} $$
    	$$ - \frac{P}{\varepsilon Q} $$
  

  
    	MRS = MRT
  

  
    	$$ \frac{(P-c)}{Q} = \frac{P}{\varepsilon Q} $$
  

  
    	$$ \frac{(P-c)}{P} = \frac{1}{\varepsilon} $$
  

  
    	The price markup is equal to the inverse of the demand elasticity
  







Figure 7.16 
Interpreting the tangency condition.






When the intensity of competition from other firms is low, \(\varepsilon\) will be low too. This result tells us that the firm will then set a higher price markup than it would if it faced more competition.


​Profit maximization and fixed costs

How do the firm’s fixed costs affect its choice of price and quantity? The answer may surprise you: if the fixed costs changed, the profit-maximizing choice would not.

Suppose Beautiful Cars’ fixed costs increase by $1,000, while the marginal cost remains the same. Remember that \(\text{profit} = (P - c)Q - F\). Then if two different (P, Q) combinations were equally profitable before, they still give the same amount of profit as each other, although it is $1,000 lower.

So all the isoprofit curves in Figure 7.15 remain in exactly the same places. The only difference is that we need to relabel them to reduce the profit on each one by $1,000. The firm makes the same choice of P and Q, but receives $1,000 less profit.

Using marginal revenue and marginal cost to find the profit-maximizing quantity

In Figure 7.15 we worked out how the firm would maximize profit by finding the values of P and Q that would achieve the highest profit within the feasible set. An alternative approach is to work out how profit varies with Q, allowing for the effect of changing Q on the price at which cars can be sold.

Remember that profit is the difference between revenue and costs, so for any value of Q, the change in profit if Q is increased by one unit (marginal profit) will be the difference between the change in revenue (marginal revenue, MR), and the change in costs (marginal cost, MC):

\[\begin{align*}
\text{profit} &= \text{total revenue} - \text{total costs} \\
\text{marginal profit} &= \text{MR} - \text{MC}
\end{align*}\]

  	If MR > MC, the firm could increase profit by raising Q.

  	If MR < MC, the marginal profit is negative. It would be better to decrease Q.

  	So at the profit-maximizing Q, MR = MC.



Figure 7.17 shows you how to calculate the marginal revenue for each value of Q along the demand curve, and use it to find the point of maximum profit for Beautiful Cars. Remember that Beautiful Cars has constant marginal cost; the horizontal line at $14,400 represents MC.


  


                [image: In this diagram, the horizontal axis shows the quantity of cars, and ranges from 0 to 80. The vertical axis shows the price, and ranges from negative 10,000 to 40,000. Coordinates are (quantity, price). A horizontal line starting at (0, 14,400) is the marginal cost. A downward-sloping straight line passes through points (0, 40,000) and E (32, 27,200). This is the demand curve. Another downward-sloping line passes through points (0, 40,000) and E-prime (32, 14,400). This is the marginal revenue curve.]



Figure 7.17 
Marginal revenue and marginal cost.






  


                [image: Demand and marginal cost curves: In this diagram, the horizontal axis shows the quantity of cars, and ranges from 0 to 80. The vertical axis shows the price, and ranges from negative 10,000 to 40,000. Coordinates are (quantity, price). A horizontal line starting at (0, 14,400) is the marginal cost. A downward-sloping straight line passes through points (0, 40,000) and B (20, 32,000). This is the demand curve. The area enclosed by points (0, 0), (0, 32,000), (20, 32,000) and (20, 0) is the revenue.]



Demand and marginal cost curves



The diagram shows the demand curve for Beautiful Cars, and its marginal cost. At point B on the demand curve, Q = 20, P = $32,000, and revenue is $640,000 (the area of the rectangle).






  


                [image: Calculating the marginal revenue, MR: In this diagram, the horizontal axis shows the quantity of cars, and ranges from 0 to 80. The vertical axis shows the price, and ranges from negative 10,000 to 40,000. Coordinates are (quantity, price). A horizontal line starting at (0, 14,400) is the marginal cost. A downward-sloping straight line passes through points (0, 40,000), B (20, 32,000) and (21, 31,600). This is the demand curve. The area enclosed by points (0, 0), (0, 32,000), (20, 32,000) and (20, 0) is the revenue at quantity 20. The area enclosed by points (0, 0),  (0, 31,600), (21, 31,600) and (21, 0) is the revenue at quantity 21.]





  
    	Calculating MR when Q = 20
  



  
    	    Revenue, R = P × Q
  

  
    	Q = 20
    	P = $32,000
    	R = $640,000
  

  
    	Q = 21
    	P = $31,600
    	R = $663,600
  

  
    	ΔQ = 1
    	ΔP = –$400
    	MR = $23,600
  







Calculating the marginal revenue, MR



The marginal revenue is the change in revenue when Q increases by 1 unit. If Q increases from 20 to 21, P falls by $400. The table shows you how to calculate MR.






  


                [image: When Q = 20, MR is positive: In this diagram, the horizontal axis shows the quantity of cars, and ranges from 0 to 80. The vertical axis shows the price, and ranges from negative 10,000 to 40,000. Coordinates are (quantity, price). A horizontal line starting at (0, 14,400) is the marginal cost. A downward-sloping straight line passes through points (0, 40,000), B (20, 32,000) and (21, 31,600). This is the demand curve. The area enclosed by points (0, 0), (0, 32,000), (20, 32,000) and (20, 0) is the revenue at quantity 20. The area enclosed by points (0, 0),  (0, 31,600), (21, 31,600) and (21, 0) is the revenue at quantity 21. The gain in revenue outweighs the loss in revenue.]



When Q = 20, MR is positive



The gain in revenue on the 21st car outweighs the loss due to the fall in price for the other 20 cars. MR > 0.






  


                [image: Plotting MR on the diagram: In this diagram, the horizontal axis shows the quantity of cars, and ranges from 0 to 80. The vertical axis shows the price, and ranges from negative 10,000 to 40,000. Coordinates are (quantity, price). A horizontal line starting at (0, 14,400) is the marginal cost. A downward-sloping straight line passes through points (0, 40,000) and B (20, 32,000). This is the demand curve. At quantity 20, marginal revenue is 23,600. This point is labelled B-prime.]



Plotting MR on the diagram



The MR when Q = 20 is $23,600. We have plotted it as point B′ on the same diagram. The marginal revenue is always less than the price. The firm gains P when it sells an extra car, but it loses revenue on the other cars because their price is lower than before.






  


                [image: MR at other points: In this diagram, the horizontal axis shows the quantity of cars, and ranges from 0 to 80. The vertical axis shows the price, and ranges from negative 10,000 to 40,000. Coordinates are (quantity, price). A horizontal line starting at (0, 14,400) is the marginal cost. A downward-sloping straight line passes through points (0, 40,000) and B (20, 32,000). This is the demand curve. At quantity 20, marginal revenue is 23,600. This point is labelled B-prime. Points A-prime, C-prime and D-prime show the marginal revenue at other quantities. Coordinates are the following: A-prime (10, 32,000), C-prime (40, 8,000) and D-prime (55, -4,000).]



MR at other points



We have calculated MR at other points on the demand curve in the same way, and plotted them on the diagram. Moving down the demand curve, P falls and MR falls by more. The gain on the extra car gets smaller, and the loss on the other cars is bigger. At point D MR is negative: the loss outweighs the gain.






  


                [image: The marginal revenue curve: In this diagram, the horizontal axis shows the quantity of cars, and ranges from 0 to 80. The vertical axis shows the price, and ranges from negative 10,000 to 40,000. Coordinates are (quantity, price). A horizontal line starting at (0, 14,400) is the marginal cost. A downward-sloping straight line passes through points (0, 40,000) and B (20, 32,000). This is the demand curve. At quantity 20, marginal revenue is 23,600. This point is labelled B-prime. Points A-prime, C-prime and D-prime show the marginal revenue at other quantities. Coordinates are the following: A-prime (10, 32,000), C-prime (40, 8,000) and D-prime (55, -4,000). The straight line passing through points A-prime, B-prime, C-prime and D-prime is the marginal revenue curve.]



The marginal revenue curve



Joining the MR points gives the MR curve. It is below the demand curve (because MR is always less than P) and slopes downward.






  


                [image: The point of maximum profit: In this diagram, the horizontal axis shows the quantity of cars, and ranges from 0 to 80. The vertical axis shows the price, and ranges from negative 10,000 to 40,000. Coordinates are (quantity, price). A horizontal line starting at (0, 14,400) is the marginal cost. A downward-sloping straight line passes through points (0, 40,000) and E (32, 27,200). This is the demand curve. Another downward-sloping line passes through points (0, 40,000) and E-prime (32, 14,400). This is the marginal revenue curve.]



The point of maximum profit



From the diagram we find that MR = MC at point E′, when Q = 32. At this point, marginal profit is zero, and profit is maximized. The firm should make 32 cars, and sell them at the price on the demand curve, at point E.








The marginal revenue curve is usually (although not necessarily) a downward-sloping line. Figure 7.17 demonstrates that MR = MC at point E′, where Q = 32. The diagram shows the following:


  	When Q < 32, MR > MC: so marginal profit is positive; profit increases with Q.

  	When Q > 32, MR < MC: marginal profit is negative; profit decreases with Q.



So the firm would not want to choose any Q below 32, because profit could be increased by choosing a higher value. And it would not want any Q above 32 because profit is decreasing: it would be better to choose a lower value.

The profit-maximizing quantity is Q = 32. What should the price be? To maximize profit, the firm should set the highest price at which 32 cars can be sold, according to the demand curve. So profit is maximized at point E: Q = 32, and P = $27,200.

Figure 7.18 shows that point E′, where MR = MC, leads us to the same profit-maximizing point that we found before by finding a tangency point.


​


                [image: In this diagram, the horizontal axis shows the quantity of cars, and ranges from 0 to 80. The vertical axis shows the price, and ranges from negative 10,000 to 40,000. Coordinates are (quantity, price). A straight line passes through points (0, 40,000) and E (32, 27,200). This is the demand curve. A downward-sloping, convex curve is tangential to the demand curve at point E. Another straight line passes through points (0, 40,000) and E-prime (32, 14,400 0). This is the marginal revenue curve. A horizontal line at price 14,400 is the marginal cost line and intersects the marginal revenue curve at point E-prime.]



Figure 7.18 
The profit-maximizing point can be found from MR and MC, or from isoprofit curves.







  
    Question 7.9 Choose the correct answer(s)

    Figure 7.15 depicts the demand curve for Beautiful Cars, together with the marginal cost and isoprofit curves. At point E, the quantity–price combination is (Q*, P*) = (32, 27,200) and the profit is $329,600.

    Suppose that the firm chooses instead to produce Q = 32 cars and sets the price at P = $27,000. Using this information, read the following statements and choose the correct option(s).

    
      	The profit remains the same at $329,600.

      	The profit is reduced to $323,200.

      	The average cost of production is $17,000.

      	The firm is unable to sell all the cars.

    

    
      	Since Q is still 32, production costs remain the same, but revenue falls, so profit falls.

      	Since Q is still 32, production costs remain the same. Revenue falls by $200 on each car, so by $6,400 in total. So profit is $329,600 – $6,400 = $323,200.

      	At E, where Q* = 32 and P* = $27,200, the profit is $329,600. So the profit per car is $329,600/32 = $10,300. Since $27,200 – AC = $10,300, AC must be $16,900.

      	At the lower price the demand is higher than 32, so the firm will have no problem selling all 32 cars at the new price.

    

  




  
    Question 7.10 Choose the correct answer(s)

    Figure 7.15 depicts the demand curve for Beautiful Cars, together with the marginal cost and isoprofit curves.

    Suppose that the firm decides to switch from P* = $27,200 and Q* = 32 to a higher price, and chooses the profit-maximizing level of output at the new price. Using this information, read the following statements and choose the correct option(s).

    
      	The firm reduces the quantity of cars produced.

      	The marginal cost of producing an extra car is higher.

      	The total cost of production is higher.

      	The profit increases due to the new higher price.

    

    
      	At a higher price than P*, the maximum number of cars that can be sold is less than 32, and the firm will not produce more cars than it can sell.

      	The marginal cost of production is constant regardless of the number of cars produced.

      	The firm will produce fewer than 32 cars, so its total costs will be lower.

      	Any feasible point other than E is on a lower isoprofit curve.

    

  




  
    Question 7.11 Choose the correct answer(s)

    Figure 7.17 shows marginal cost, demand and marginal revenue for Beautiful Cars. Using the figure, read the following statements and choose the correct option(s).

    
      	When Q = 40, the marginal cost is greater than the marginal revenue so the firm’s total profit must be negative.

      	Total revenue is greater when Q = 10 than if Q = 20.

      	The firm would not choose to produce at the point where the marginal cost and marginal revenue curves intersect, because marginal profit at that point is zero.

      	Total profit is greater when Q = 20 than when Q = 10.

    

    
      	When Q = 40, the marginal cost is greater than the marginal revenue so the marginal profit is negative, but the total profit (summed across all units sold) is not necessarily negative.

      	The marginal revenue is greater at Q = 10 than Q = 20. But because the marginal revenue is positive as output increases from 10 to 20, revenue is increasing: it is higher at Q = 20.

      	Marginal profit is zero at the point where the marginal revenue and marginal cost curves intersect. But this is the profit-maximizing point, so the firm will choose it. (Remember that the firm still makes a positive profit on all previous units sold, so total profit is positive.)

      	At all levels of output up to point E, marginal revenue is greater than marginal cost. So profit increases as output increases—it is higher at Q = 20 than Q = 10.

    

  




  Extension 7.6 Profit maximization

  
    In the main part of this section, we used diagrams to show how a firm (Beautiful Cars) would set its profit-maximizing price and quantity. We took two different approaches: one involving isoprofit curves and another involving marginal revenue and marginal costs. In this extension, we show how to do this mathematically, using calculus (differentiation). In particular, we apply the method for solving constrained choice problems, which is explained in Extension 3.5; you may need to re-read it before reading this extension.

  

  We have found the profit-maximizing price and quantity diagrammatically, in two ways: first by drawing isoprofit curves and finding the point of tangency with the demand curve, and secondly by drawing the MR and MC curves. In this extension, we demonstrate how to do this mathematically, using calculus.

  Beautiful Cars has linear demand and cost functions; marginal cost is constant ($14,400) and fixed cost is $80,000. Figure E7.2 (taken from Figure 7.15) shows the isoprofit curves and profit-maximizing point (E) for this case.

  


                [image: In this diagram, the horizontal axis shows the quantity of cars, and ranges from 0 to 100. The vertical axis shows the price in dollars, and ranges from 0 to 45,000. A horizontal line at price 14,400 is the marginal cost. A downward-sloping straight line connecting points (0, 40,000), E (32, 27,200) and (100, 0). Three parallel, downward-sloping, convex curves are shown. The lowest two lie above the marginal cost line and intersect the straight line in two points, while the highest one is tangential to the straight line at point E. The area enclosed by points (0, 16,900), (0, 27,200), E and (32, 16,900) is profit.]



Figure E7.2 
Isoprofit curves and profit-maximisation for Beautiful Cars.












  As in Extensions 7.4 and 7.5, we will examine the more general case of a firm with cost function, \(C(Q)\), and inverse demand function, \(P=f(Q)\). Remember that the average and marginal cost functions are:

\[\text{AC}(Q)=\frac{C(Q)}{Q} \text{ and } \text{MC}(Q)=C'(Q)\]
  
    The symbol Π is the Greek capital letter ‘pi’, and is often used in economics to represent profit.

  

  The firm’s profit, which we call \(\Pi\), is a function of \(P\) and \(Q\):

\[\Pi (P, Q) = PQ - C(Q)\]
  Drawing isoprofit curves and calculating their slopes

  The isoprofit curves are a family of curves in the \(Q–P\) plane, each of which corresponds to a given level of profit. The equation of a typical isoprofit curve is:

\[PQ - C(Q) = \Pi_0\]
  where \(\Pi_0\) is a constant that represents the level of profit. There is a different curve for each value of \(\Pi_0\).

  We can work out the shape of the isoprofit curves by examining the algebraic properties of this equation. To represent them in a diagram with \(P\) on the vertical axis, it is helpful to rearrange this equation to express \(P\) as a function of \(Q\):

\[P = \frac{C(Q)+\Pi_0}{Q}\]
  This equation implies that if \(\Pi_0\) increases, then \(P\) also increases for any given \(Q\). So in a diagram depicting the family of isoprofit curves, higher curves correspond to higher levels of profit. Also, the zero-profit curve (\(\Pi_0=0\)) corresponds to the average cost curve, \(C(Q)/Q\): the firm makes a profit of zero when its price is equal to the average cost of a unit of output.

  To find the slope of an isoprofit curve at any point, we can differentiate using the rule for a quotient:

\[\frac{dP}{dQ}= -\frac{QC'(Q)-(C(Q)+\Pi_0)}{Q^2}\]
  And since \(C(Q)+\Pi_0=PQ\), we have:

\[\frac{dP}{dQ} = \frac{C'(Q)-P}{Q}=\frac{\text{MC}-P}{Q}\]
  This is the result we obtained in the main part of this section for Beautiful Cars. In that case, \(\text{MC}=c\), a constant. Figure E7.2 shows that the isoprofit curve where \(P=c\) is flat, and that all the curves above it, where \(P>c\), slope downward.

  For cost functions where MC is not constant, isoprofit curves may slope upward for some values of \(P\) and \(Q\), and downward for others—as the following example illustrates.

  Example

  Figure E7.3 shows the isoprofit curves for a quadratic cost curve, \(C(Q)=320+2Q+0.2Q^2\). The equations of the marginal cost and isoprofit curves are as follows:

  
    	Marginal cost: \(\text{MC}(Q)=C'(Q)=2+0.4Q\)

    	Isoprofit curve: \(P=\frac{320+\Pi_0}{Q}+2+0.2Q\)

  

  This firm has fixed costs of 320, and its marginal cost increases with output—MC is an upward-sloping line. We have plotted MC, together with the isoprofit curve for \(\Pi_0=0\) (the AC curve), and the curves for \(\Pi_0=310\) and \(640\).

  


                [image: In this diagram, the horizontal axis shows the quantity, Q, and ranges from 0 to 100. The vertical axis shows the price, P, and ranges from 0 to 60. Coordinates are (quantity, price). The marginal cost curve is an upward-sloping straight line with the equation MC = 2 + 0.4Q. The average cost curve is a U-shaped function with the equation 320/Q + 2 + 0.2Q. Two U-shaped curves lie above the average cost curve but do not intersect it. The lower curve is the isoprofit curve corresponding to a profit of 310, and intersects the marginal cost curve at (56, 24). The upper curve is the isoprofit curve corresponding to a profit of 640, and intersects the marginal cost curve at (68, 29).]



Figure E7.3 
MC, AC, and isoprofit curves for \(C(Q)=320+2Q+0.2Q^2\).






  Consider again the expression we obtained for the slope of an isoprofit curve:

\[\frac{dP}{dQ} = \frac{\text{MC}-P}{Q}\]
  Figure E7.3 shows that the isoprofit curves slope downward in the areas of the diagram where \(P > \text{MC}\), and upward where \(P < \text{MC}\). We have already shown in Extension 7.4 that if the AC curve is U-shaped, the MC curve crosses it at the point where AC is minimized. Now we know that on any isoprofit curve, MC crosses at the point with lowest value of \(P\).

  Maximizing profit

  The owners of the firm want to choose their price and quantity from the feasible set to make the highest possible profit, \(\Pi=PQ-C(Q)\). The feasible combinations of \(P\) and \(Q\) lie on or below the demand curve, \(P=f(Q)\). A point above the demand curve would not be feasible because the price would be too high for it to sell the corresponding quantity of output. In other words, when choosing \(P\) and \(Q\), the firm faces a constraint \(P\leq f(Q)\).

  This is a constrained choice problem, like the problem facing a worker wishing to maximize utility (Extensions 3.5 and 5.5). We have expressed the constraint as an inequality, but for any given value of \(Q\), the firm makes the most profit if it chooses the highest feasible price. So we know it will choose a combination of \(P\) and \(Q\) that lies on the demand curve, and we can write the constraint as \(P=f(Q)\). Then the constrained choice problem has the same form as the worker’s problem, and also the employer’s problem studied in Extension 6.10.

  
    The firm’s constrained choice problem

    Choose \(P\) and \(Q\) to maximize \(\Pi(P,\ Q)\), subject to the constraint \(P=f(Q)\).

  

  The simplest mathematical approach to this problem is the method of substitution. We use the constraint to substitute for \(P\), giving profit as a function of \(Q\) alone:

\[\Pi= Qf(Q) - C(Q)\]
  This is the profit function that we drew for the example of Cheerios in Figure 7.4b, reproduced below as Figure E7.4. It tells us the amount of profit at each point on the demand function.

  


                [image: There are two diagrams.    In diagram 1, the horizontal axis displays the quantity of Cheerios in pounds, and ranges from 0 to 80,000. The vertical axis displays the price of Cheerios in dollars per pound, and ranges from 0 to 10. Coordinates are (quantity, price). A downward-sloping, convex curve  which connects points (0, 7) and (80,000, 1) is the demand curve. Three, downward-sloping, convex curves which do not intersect one another are the isoprofit curves for Cheerios. From the upper to the lower curve, the isoprofit curves correspond to profits of $60,000, $34,000 and $10,000. The isoprofit curve for $60,000 lies above the demand curve. The isoprofit curve for $34,000 is tangent to the demand curve at point E (14,000, 34,000), which corresponds to point (14,000, 34,000) in diagram 2. The isoprofit curve for $10,000 intersects the demand curve in two points: one is high price and low quantity, the other is low price and high quantity. A horizontal line at 2 dollars per pound is the isoprofit curve corresponding to $0 profits and lies below all the other isoprofit curves.    In diagram 2, the horizontal axis displays the quantity of Cheerios in pounds, and ranges from 0 to 80,000. The vertical axis displays profits in dollars, and ranges from -15,000 to 45,000. Coordinates are (quantity, price). A concave curve starts from (0, 0), peaks at (14,000, 34,000), and crosses the horizontal axis at (38,000, 0). The point (14,000, 34,000) corresponds to point E in diagram 1. Profit  falls to $0 when the price is equal to the unit cost, $2. This point corresponds to the point in diagram 1 where the isoprofit curve for $0 profit intersects the demand curve.]



Figure E7.4 
Profit at each point on the demand function.












  To find the value of \(Q\) that maximizes this function, we differentiate with respect to \(Q\), using the product rule:

\[\frac{d\Pi}{dQ} = f(Q) + Qf'(Q) - C'(Q)\]
  The profit-maximizing quantity, \(Q^*\), satisfies the first-order condition \(d\Pi/dQ = 0\) (where the slope of the profit function in Figure E7.4 is zero):

\[f(Q)+Qf '(Q)= C'(Q)\]
  If we knew the specific form of the functions, \(f(Q)\) and \(C(Q)\), we could try to solve the equation to find \(Q^*\) explicitly. The profit-maximizing price could then be calculated: \(P^*=f(Q^*)\).

  But without knowing the functions, we can still consider what the first-order condition tells us. Since the profit-maximizing value of \(Q\) is on the demand curve, \(f(Q) = P\) and the first-order condition can be written as:

\[f'(Q)= \frac{C'(Q) - P}{Q}\]
  The left-hand side of this equation is the slope of the demand curve, and (from above) the right-hand side is the slope of the isoprofit curve. Therefore, the first-order condition tells us precisely that the profit-maximizing choice lies at a point of tangency between the demand and isoprofit curves.

  The first-order condition also gives us the relationship between the price markup and the demand elasticity at the profit-maximizing point. Rearranging the first-order condition:

\[P-C'(Q)=-Qf'(Q)\]
  and using the formula for the elasticity in terms of the inverse demand function, \(\varepsilon=-\dfrac{f(Q)}{Qf'(Q)}=-\dfrac{P}{Qf'(Q)}\), we get:

\[\frac{P-C'(Q)}{P}=\frac{1}{\varepsilon}\]
  That is, the markup of price over marginal cost is equal to the inverse of the price elasticity of demand.

  Example

  Consider again the firm with cost curve is \(C(Q)=320+2Q+0.2Q^2\), and suppose its inverse demand function is \(P=44-0.5Q\). Substituting for \(P\), we can write profit in terms of \(Q\) only and differentiate to obtain the first-order condition:

\[\begin{align*}
\Pi&=Q(44-0.5Q)-(320+2Q+0.2Q^2)\\\frac{d\Pi}{dQ} &= 42-1.4Q=0 \\ \text{and hence } Q^*&=30
\end{align*}\]
  So the profit-maximizing quantity is \(Q^*=30\) and the corresponding price from the demand curve is \(P^*= 44-0.5Q^*=29\). Figure E7.5 shows the solution graphically.

  


                [image: In this diagram, the horizontal axis shows the quantity, Q, and ranges from 0 to 100. The vertical axis shows the price, P, and ranges from 0 to 60. Coordinates are (quantity, price). The marginal cost curve is an upward-sloping straight line with the equation MC = 2 + 0.4Q. The average cost curve is a U-shaped function with the equation 320/Q + 2 + 0.2Q. Two U-shaped curves lie above the average cost curve but do not intersect it. The lower curve is the isoprofit curve corresponding to a profit of 310, and intersects the marginal cost curve at (56, 24). The upper curve is the isoprofit curve corresponding to a profit of 640, and intersects the marginal cost curve at (68, 29). The inverse demand curve has the equation P = 44 - 0.5Q and is tangent to the isoprofit for 310 at the point (30, 29).]



Figure E7.5 
Maximizing profit with costs, \(C(Q)=320+2Q+0.2Q^2\), and inverse demand, \(P=44-0.5Q\).












  The slope of the inverse demand function is −0.5, and we can verify that the slope of the isoprofit curve at \((Q^*, P^*)\) is also −0.5:

\[\begin {align*}
\text{slope of isoprofit} &= \frac{C'(Q)-P}{Q}\\&=\frac{2+0.4Q^* - P^*}{Q^*}\\&=\frac{2+0.4\times 30-29}{30}=-0.5
\end {align*}\]
  Since demand curves always slope downward, the profit-maximizing point will always be at a point where the isoprofit curve slopes downward. Hence, the firm sets a price that exceeds marginal cost.

  The condition \(MR = MC\)

  The main part of the section shows that the profit-maximizing quantity can be found diagrammatically at the point where marginal revenue is equal to marginal cost.

  To derive this algebraically, we write the firm’s revenue, \(R=PQ\), in terms of \(Q\) only using the inverse demand function, \(P=f(Q)\). The revenue function is:

\[R(Q)=Qf(Q)\]
  and the marginal revenue, MR, is given by:

\[MR=R'(Q)=f(Q)+Qf'(Q)\]
  So the first-order condition for profit maximization is exactly equivalent to the condition, MR = MC:

\[\begin{align*}
f(Q)+Qf'(Q)&=C'(Q)\\ \text{MR}&=\text{MC}
\end{align*}\]
  Since profit is equal to revenue minus cost (\(\Pi(Q)= R(Q)-C(Q)\)) you can solve a profit maximization problem either by differentiating the profit function and solving the equation \(\Pi'(Q)=0\), or by finding MR and MC by differentiating the revenue and cost functions and solving the equation, MR = MC. Both approaches give you the same answer.

  
    Exercise E7.4 Profit maximization

    A firm has the cost function, \(C(Q) = 50 + 4Q + Q^2\), and faces the inverse demand function, \(P = 100-2Q\).

    
      	Write the equation for the isoprofit curve corresponding to an amount of profit, \(\Pi_0\).

      	Draw a diagram like Figure E7.3, that shows the inverse demand function and the isoprofits corresponding to profits of 200, 500, and 1,000. (Make sure to label each isoprofit curve.)

      	Write an expression for profits, \(\Pi\), and use the constrained choice method to find the profit-maximizing choice of \(Q\) and the corresponding price, \(P\). Indicate this point in your diagram from Question 2.

      	Draw and label the isoprofit curve passing through the profit-maximizing point. Verify that the slope of the isoprofit curve at this point equals the slope of the inverse demand function. What level of profits do the points on this isoprofit curve correspond to?

      	Write an expression for marginal revenue, and an expression for marginal cost. Plot both of these functions in your diagram from Question 2, and verify that the profit-maximizing point occurs at the quantity where the MR curve intersects the MC curve.

    

  

  Read more: Chapter 8 (on curve-sketching, and finding maxima and minima) of Malcolm Pemberton and Nicholas Rau. Mathematics for Economists: An Introductory Textbook (4th ed., 2015 or 5th ed., 2023). Manchester: Manchester University Press.



	



    

        

    
    

	
Unit 7 The firm and its customers

7.7 Gains from trade: The surplus and how it is divided


	economic rent
	Economic rent is the difference between the net benefit (monetary or otherwise) that an individual receives from a chosen action, and the net benefit from the next best alternative (or reservation option). See also: reservation option.
	joint surplus
	The sum of the economic rents of all involved in an economic interaction.
	gains from trade, gains from exchange
	The benefits that each party gains from a transaction compared to how they would have fared without the transaction.
	Pareto efficient, Pareto efficiency
	An allocation is Pareto efficient if there is no feasible alternative allocation in which at least one person would be better off, and nobody worse off.




​​​​​​When people engage voluntarily in an economic interaction, they do so because it makes them better off: they obtain a surplus called economic rent. Their joint surplus is a measure of the gains from exchange or gains from trade. In Unit 5, we study the surplus from an interaction between two people (Angela and Bruno). We can analyse the economic interactions between consumers and the owners of a firm in the same way, judging the gains from buying and selling the good in terms of Pareto efficiency and fairness.


  Building block

  For an introduction to Pareto efficiency, read Section 4.5.



We will assume that the rules of the game, which determine how the product is allocated to consumers, are as follows:


  	The firm decides how many items to produce, and sets a single price.

  	Individual consumers then decide how many items (if any) to buy.



These rules reflect typical market institutions for consumer goods. We could imagine alternatives: a group of people who wanted cars could get together to produce a specification, then invite manufacturers to tender for the contract. But this might be difficult to arrange in practice.

Consider the interaction between Beautiful Cars and a consumer who is willing to pay $34,000 for a car. The firm has a constant marginal cost, c = 14,400 of producing a car. So a transaction in which the consumer buys the car at a price between these two amounts could benefit them both; the joint surplus is $19,600.

Figure 7.19 shows the joint surpluses on transactions between the firm and two individual consumers, and how they are divided between consumer and producer when the firm chooses its profit-maximizing point E, where P* = $27,200 and Q* = 32. It then shows how we can find the total surplus in the market by adding up the joint surpluses on the 32 cars that are sold.
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Figure 7.19 
The surplus in the market for Beautiful Cars.
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    	The surplus
    	How it is divided
  

  
    	
    	WTP
    	Marginal cost, MC
    	Surplus WTP – MC
    	Price, P

    	Consumer’s share, WTP – P
    	Producer’s share, P – MC
  



  
    	15th consumer
    	34,000
    	14,400
    	19,600
    	27,200
    	6,800
    	12,800
  

  
    	24th consumer
    	30,400
    	14,400
    	16,000
    	27,200
    	3,400
    	12,800
  







The surplus for individual transactions



There is a surplus on each car equal to the difference between the consumer’s WTP and the producer’s marginal cost. The vertical lines in the figure show the surpluses for the transactions with two of the consumers.






  
  ​
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How the surplus is divided



Beautiful Cars sets a price P* (point E). The buyer’s surplus (in red) is the difference between the WTP and the price, WTP – P*, and the producer receives P* – MC (purple).
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The total surplus



The shaded area enclosed by the demand curve and the marginal cost curve from 0 to 32 cars represents the sum of the joint surpluses on all 32 cars that are sold at this price.
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The total surplus is divided between consumers and producer



The area enclosed by the demand curve and the price of E is the sum of the surpluses obtained by the 32 consumers. The rectangle between the price and MC curve is the sum of the producer’s surpluses on each car, which is equal to (P – MC)Q*.
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Profit



The firm’s profit is (P – AC)Q*. The remaining part of the producer’s surplus covers the fixed costs.









	consumer surplus
	Each consumer who buys a good receives a surplus equal to their willingness to pay minus the price. The term ‘consumer surplus’ normally refers to the sum of these surpluses across all consumers.
	producer surplus
	The producer of a good receives a surplus on each unit, equal to the price minus the marginal cost of producing it. The term ‘producer surplus’ normally refers to the sum of these surpluses across all units sold.




​In Figure 7.19, the sum of the joint surpluses on every good sold, corresponding to the shaded area between the demand curve and the marginal cost curve, gives us a measure of the total gains from trade in the market. We can split this area into the sum of the surpluses received by all the consumers, which is known as consumer surplus, and the sum of the surpluses received by the firm, known as producer surplus.

Note that these surpluses are rents received when an item is sold, relative to the outside option that it is not sold. In particular, the producer’s surplus on the item is the marginal profit, P – MC, from producing and selling it. So producer surplus doesn’t take account of fixed costs. Remember from Section 7.6 that Beautiful Cars has fixed cost F and constant marginal cost c, and we can write its profit in two ways:

\[\text{profit} = (P - c)\text{Q*} - F = (P - \text{AC)Q*}\]
The first expression tells us that profit is equal to producer surplus minus fixed costs. The second expression shows that the profit corresponds to the area of the rectangle between the price and the average cost in Figure 7.19. The remainder of the producer surplus area is equal to the fixed cost.

Producer surplus tells us the firm’s rent relative to the outside option of not producing the cars, but still incurring the fixed costs. In contrast, profit tells us how much economic rent the firm receives relative to the outside option of leaving the market altogether.

Pareto efficiency and deadweight loss


​​Figure 7.19 shows that the demand curve lies above the marginal cost curve up to point F, where Q = 64. There are potential gains from trade—positive surpluses—on 64 cars.

This means that when the firm chooses its profit-maximizing point, E, the allocation of cars in this market is not Pareto efficient. Only 32 consumers receive cars. So potential gains from trade have not been exhausted: there are some consumers who do not buy cars at the firm’s chosen price, but are nevertheless willing to pay more than it would cost the firm to produce them.


	Pareto improvement
	A change that benefits at least one person without making anyone else worse off. See also: Pareto dominant, Pareto criterion.
	price discrimination
	A selling strategy in which different prices are set for different buyers or groups of buyers based on the buyers’ differing willingness to pay.
	deadweight loss
	A measure of the total loss of surplus (that is, potential gains from trade) relative to the maximum available in the market.




​If the firm made one more car, costing $14,400, it could be sold to the 33rd consumer at a price of—for example—£25,000. This would be a Pareto improvement. The 33rd consumer would be better off; the firm would make the same profit as before on the 32 cars sold for $27,200, plus extra profit on the 33rd car; and no other consumer would be affected.

Why does Beautiful Cars produce only 32 cars, when Pareto improvements would be possible—when both the firm and its consumers could be better off?


​The answer is that point E is the best it can do under the rules of the game: it has to set a single price for all consumers. If it could sell 32 cars at $27,200 each to the consumers with highest WTP, and then sell more cars at lower prices to other consumers, it could increase its profit and make these additional consumers better off. But setting different prices for different buyers, known as price discrimination, cannot work unless the firm knows which ones will buy at the higher price. In Exercise 7.3, you can explore the effects of changing the rules of the game to allow price discrimination.

To realise all the potential gains from trade in this market, cars should be allocated to all consumers up to the one at point F on the demand curve, whose WTP is exactly equal to the marginal cost. Beyond point F there are no further potential Pareto improvements—producing another car would cost more than any of the remaining consumers would pay.


​In Figure 7.20, the area enclosed by the demand curve and marginal cost curve from 32 to 64 cars represents the total loss of surplus from the firm’s decision to sell 32 cars, at point E, compared with point F, where all the gains from trade would be realised. This measure of lost surplus is called the deadweight loss. It is the sum of all the potential gains that are not realised, represented by the shaded triangular area between E and F.
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Figure 7.20 
The firm’s profit-maximizing decision results in a deadweight loss (DWL).






Efficiency and the distribution of the surplus in markets for differentiated products

The analysis for Beautiful Cars illustrates a general result: the price set by the producer of a differentiated product results in a Pareto inefficient allocation. This happens because it chooses a price P* > MC. Consumers with WTP between P* and MC do not obtain the product, although they would pay more than the cost of producing it.

Note that what matters for efficiency is the quantity of the product that is traded. To assess Pareto efficiency, we need only ask: are all the items for which there is a positive surplus being produced and sold to consumers?

But the price also matters, for two reasons. First, given the rules of the game, it determines how many consumers buy cars. Secondly, the price determines the division of the total surplus sold between the owners of the firm and the customers.


	bargaining power
	The extent of a person or firm’s advantage in securing a larger share of the economic rents made possible by an interaction.




	market power
	A firm has market power if it can sell its product at a range of feasible prices, so that it can benefit by acting as a price-setter (rather than a price-taker).




​​In general, the division of gains from economic interactions depends on the relative bargaining power of the participants: that is, their ability to influence the price in their own favour. The owners of Beautiful Cars have bargaining power—market power—as the only seller of a particular car. They can set a high price, knowing that consumers who value the car highly will accept it. An individual consumer has no power to bargain for a better deal because the firm has many other potential customers. Beautiful Cars’ ability to set a high price increases its own surplus and reduces the gains for consumers.

Can we say anything about fairness? One consideration is whether the high price set by the producer is unfair because it excludes buyers with lower incomes. A lower price for Beautiful Cars could give lower-income households access to a means of transport and a wider range of job opportunities, for example.

But this model provides no further insight into the fairness of the allocation of a differentiated product. We have measured the gain to each consumer in monetary terms, as the difference between the WTP and the price, so it cannot be used to compare the benefit to different consumers. The same monetary surplus may be valued very differently by rich and poor consumers: for example, they would make different judgements about whether the purchase was a bargain, depending on how much money they had left for other spending.

Why you should be careful how you interpret surplus

It is common practice in economics to use consumer and producer surplus to measure ‘welfare’ in a market. But producer surplus can be misleading as a measure of the firm’s benefit, since it ignores fixed costs. And since the monetary gains used to calculate consumer surplus do not mean the same thing to different consumers, adding them together is a poor measure of overall consumer benefit. Adding individual surpluses together can be useful for comparing different outcomes in a market, as we compared point E and point F above. But it tells us little about overall welfare.


  Exercise 7.3 Changing the rules of the game

  
    	Suppose that Beautiful Cars had sufficient information and so much bargaining power that it could charge each consumer, separately, the maximum they would be willing to pay. Draw the demand and marginal cost curves (as in Figure 7.20), and indicate on your diagram:
      
        	the number of cars sold

        	the highest price paid by any consumer

        	the lowest price paid

        	the consumer and producer surplus.

      

    

    	Can you think of any examples of goods that are sold in this way?

    	Why is this type of pricing not common practice?

    	Some firms charge different prices to different groups of consumers—for example, airlines may charge higher fares for last-minute travellers. Why would they do this and what effect would it have on the consumer and producer surpluses? What can/cannot we say about the effect on overall welfare in the market?

    	Suppose a competition policy is implemented that prevents firms from charging different prices to different groups of consumers. How could this change give consumers more bargaining power?

    	Under these rules, how many cars would be sold?

    	Under these rules, what would the producer and consumer surpluses be?

  




  
    Question 7.12 Choose the correct answer(s)

    Read the following statements and choose the correct option(s).

    
      	Consumer surplus is the difference between the consumers’ willingness to pay and what they actually pay.

      	Producer surplus equals the firm’s profit.

      	Deadweight loss is the loss incurred by the producer for not selling more cars.

      	All possible gains from trade are achieved when the firm chooses its profit-maximizing output and price.

    

    
      	Correct: to be more precise, each consumer receives a surplus equal to the difference between the WTP and the price, and consumer surplus is the sum of the surpluses of all consumers.

      	Producer surplus is the difference between the firm’s revenue and its marginal costs. This is not the same as profit, because it doesn’t account for the fixed costs of production. The profit is the producer surplus minus the fixed costs.

      	The deadweight loss is the loss of potential total surplus. It is the sum of the surplus losses of both the consumers and the producer.

      	A firm producing a differentiated product chooses a level of output at which some gains from trade are not achieved. There are consumers willing to pay more than the marginal cost of a car who do not receive cars.

    

  



	



    

        

    
    

	
Unit 7 The firm and its customers

7.8 Price setting, competition, and the market


​​Our analysis of pricing decisions applies to any firm that produces and sells a product, which is in some way different from that of any other firm. In the nineteenth century, the French economist Augustin Cournot carried out a similar analysis using the example of bottled water from ‘a mineral spring which has just been found to possess salutary properties possessed by no other’. He showed, as we have done, that the firm would set a price greater than the marginal production cost.1


  Great economists Augustin Cournot
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  ​​​Augustin Cournot (1801–1877) was a French economist, now most famous for his model of oligopoly (a market with a small number of firms). Cournot’s 1838 book, Recherches sur les Principes Mathématiques de la Théorie des Richesses (Research on the Mathematical Principles of the Theory of Wealth), introduced a new mathematical approach to economics, although he feared it would ‘draw on me … the condemnation of theorists of repute’. Cournot’s work influenced other nineteenth-century economists, such as Marshall and Walras, and established the basic principles we still use to understand the behaviour of firms. Although we use diagrams rather than algebra, our analysis of demand and profit maximization is very similar to his.



Markets with differentiated products reflect differences in the preferences of consumers. Consumers of mineral water may be attracted by combinations of characteristics including taste, mineral content, and bottle design, or they may be concerned about environmental impact. Figure 7.21 shows prices for mineral water in Singapore in 2019, according to a price comparison website.




      
  
    
      	 
      	Price ($)
    

  
  
    
      	Acqua Panna
      	3.20
    

    
      	Badoit
      	3.17
    

    
      	Evian
      	2.24
    

    
      	San Pellegrino
      	3.10
    

    
      	Volvic
      	1.76
    

  


    


Figure 7.21 
Prices of a litre of mineral water in Singapore, 2019.







  The website finewaters.com compares brands of mineral water on a range of properties including mineral composition, acidity, carbonation, hardness, and vintage.



Each brand has unique characteristics. Acqua Panna is more expensive than the others, and Volvic much cheaper, but each one is able to attract consumers.

Likewise, cars combine a range of characteristics. A consumer’s willingness to pay for a particular model depends on its own characteristics and price, but also on those of other models on sale. When many similar models are available, consumers will be more responsive to price differences. The demand for each one is likely to be quite elastic. If the price of a VW Polo rose, demand would fall because some people would choose to buy one of several comparable small cars. Only those with high brand loyalty, or a strong preference for a feature other models do not possess, will fail to respond. And if the price fell, demand would increase because consumers would be attracted away from other cars.


	substitutes
	Two goods (or services) are described as substitutes when consumers would readily replace one with the other if the prices were similar. If the price of one of the goods increased, consumers would be more likely to choose the other (so demand for it would increase).




	market power
	A firm has market power if it can sell its product at a range of feasible prices, so that it can benefit by acting as a price-setter (rather than a price-taker).




​​A firm will be in a strong position if few firms produce close substitutes for its own brand. It faces less competition, and its demand elasticity will be lower. We say that such a firm has market power—that is, sufficient bargaining power to set a high price without losing its customers to competitors.

Remember from Section 7.6 that the producer of a differentiated product sets its price so that the markup of price above marginal cost equals the inverse of the price elasticity of demand:

\[\frac{(P-c)}{P}=\frac{1}{\varepsilon}\]
So we would expect higher markups for products with fewer close substitutes.

Figure 7.22 shows estimates of elasticities and corresponding markups from a 1995 study of the US automobile industry, which confirmed that markups were lowest in the most crowded segments of the market. The Mazda and Nissan, with many similar competitors, had demand elasticities of 6.3 and 6.4, giving markups of just under 16%. The BMW and Lexus models, with higher specifications and fewer substitutes, had much higher markups: the profit margin was around a third of the price.






  
    	
    	Price ($)
    	Profit margin,
P – MC ($)
    	Markup, (P – MC)/P
    	Elasticity
  



  
    	Mazda 323
    	5,049
    	801
    	16%
    	6.3
  

  
    	Nissan Sentra
    	5,661
    	880
    	16%
    	6.4
  

  
    	Lexus LS400
    	27,544
    	9,030
    	33%
    	3.1
  

  
    	BMW 735i
    	37,490
    	10,975
    	29%
    	3.4
  







Figure 7.22 
Estimates of profit margin, markup, and demand elasticities
(prices in 1983 USD).







​​​In some markets it is more difficult to measure market power. For example, digital platforms like Amazon connect two sides of a market. Multiple retailers, including Amazon itself, use it to sell their goods, and the same platform provides a place for end users to shop. Amazon may have different degrees of market power in relation to retailers and end users. Facebook also operates in a two-sided market, with end users active on the social media site and advertisers buying both advertising space and customer data enabling them to provide tailored ads.

Just one or two firms may provide a platform service because of the need for scale to achieve network benefits. This suggests they face little competition and therefore have market power. But it is hard to assess the implications for the prices of products sold on the platform. Membership and usage of Facebook is free, so it seems to earn no markup on costs on the end user side of the market. However, Meta (Facebook’s owner) has annual profits of $9bn in 2021: on the advertising side of the market, where the product is the ‘right to advertise’, it earns a margin on the data sold to advertisers. In fact, it receives revenue from end users’ data, but doesn’t pay them for it. Perhaps if it faced more competition, it would do so.

Monopoly and market power


	monopoly
	A firm that is the only seller of a product without close substitutes. Also refers to a market with only one seller. See also: natural monopoly.




​​Cournot described the mineral water with unique salutary properties as a case of monopoly: literally, a single seller. Economists use this word to cover a variety of situations in which a good or service is to some extent unique. In extreme cases, a monopolist faces no competition, and no threat of a new rival entering the market: we can think of hypothetical examples, such as a remote island with only one shop, or a mineral found only on land owned by one person. Colonial powers gave monopoly control of trade to individual companies: the Dutch and British East India Companies were granted exclusive trading rights; the Danish king had monopoly control of trade with the Faroe Islands for two hundred years, with a single shop on the islands for much of that time.

In practice, most companies face some competition—there were other traders in the East Indies. Even in cases where a company is the only seller of a particular type of product (a monopoly in a niche market), there are rivals selling similar products. But some, like the famous example of De Beers in South Africa, can nevertheless dominate the market. De Beers controlled 80% of diamond distribution for more than a century. A modern example of a dominant firm is Amazon’s position in bookselling. There are many other booksellers, but (for example) it accounted for 64% of print books sold in Germany in 2021.


  
  ​​Parker Brothers first marketed a property-trading board game called Monopoly in 1935. In a series of court cases in the 1970s, they attempted to prevent Ralph Anspach, an economics professor, from selling a game called Anti-Monopoly. Anspach claimed that Parker Brothers did not have exclusive rights to sell Monopoly, since the company had not originally invented it.

  The court ruled in favour of Anspach, and many competing versions of Monopoly appeared on the market. Following a change in the law, Parker Brothers established the right to the Monopoly trademark in 1984, so Monopoly is now a monopoly again.




	market share
	A firm’s proportion of the market in which its product is sold. It may be measured as its share of the total revenue in the market, or of the total quantity sold in the market.




​Producers of differentiated products enjoy market power, but how much depends on how we define the market in which they are operating. Measuring market power by market share (the firm’s share of total market quantity or revenue), we might say that the owner of a mineral spring controlled 100% of the market for its particular mineral water, making it a monopoly in that market, but only 20% of the market for mineral waters with high bicarbonate, and successively smaller percentages of the markets for all mineral water, bottled water, all bottled drinks, and so on. The elasticity of its demand curve gives us an overall measure of the extent of competition from firms in all of these markets, and determines its power to set its own price above marginal cost.


​If a firm has invented or created a new product, it may be able to prevent competition altogether by claiming exclusive rights to produce it, using patent or copyright laws. In the 1970s a company called Parker Brothers spent years fighting in court to protect a monopoly that they had on a profitable board game—called Monopoly.


  Great economists Joan Robinson
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  A letter to a female student in 1970, from Paul Samuelson, perhaps the most influential economist of the twentieth century, concluded: ‘P.S. Do study economics. Perhaps the best economist in the world happens also to be a woman (Joan Robinson).’

  Robinson (1903–1983) earned respect and recognition in 1933 with her first major work, The Economics of Imperfect Competition. She challenged the conventional wisdom by developing an analysis of what we now call monopolistic competition. Facing a downward-sloping demand curve, firms act as price-setters, not price-takers.2

  She was a member of the small circle at the University of Cambridge that John Maynard Keynes drew upon to comment on and refine his General Theory, published in 1936. In 1937 she published Introduction to the Theory of Employment, which made Keynes’ work accessible to students.

  That Robinson’s much-lauded intellectual achievements were not crowned with a Nobel prize has drawn much speculation. Was it because of her relentless critique of what she called ‘mainstream’ economics including, very pointedly, Samuelson’s ideas?

  Her advice to teachers of economics was to ‘start from the beginning to discuss various types of economic system. Every society (except Robinson Crusoe) has to have some rules of the game for organizing production and the distribution of the product.’ She also urged economists to ‘displace the theory of the relative prices of commodities from the centre of the picture.’3




  
    Question 7.13 Choose the correct answers

    Which of the following factor(s) would increase the market power of a firm?

    
      	Another firm that produced a close substitute goes out of business

      	Consumers in the firm’s market become more focused on price than on other product characteristics

      	Gaining intellectual property rights (patents or copyrights) over its product

      	Stronger brand loyalty for the firm’s product

    

    
      	The number of substitutes in the market would decrease, so the firm’s market power would increase.

      	If consumers mainly care about price rather than other product characteristics, the firm would have less bargaining power in their relationship with consumers.

      	The firm would then be the sole producer of that specific product, so its market power would increase.

      	With stronger brand loyalty, the firm can set a high price without losing a large number of customers to its competitors.

    

  




  
    	
      Augustin Cournot and Irving Fischer. 1971. Researches into the Mathematical Principles of the Theory of Wealth. New York: A. M. Kelley. ↩

    

    	
      Joan Robinson. 1933. The Economics of Imperfect Competition. London: MacMillan & Co. ↩

    

    	
      George R. Feiwel (ed.). 1989. Joan Robinson and Modern Economic Theory. New York: New York University Press: p. 4. ↩

    

  



	



    

        

    
    

	
Unit 7 The firm and its customers


​7.9 How firms differentiate their products

Product differentiation is a feature of many markets beyond manufactured goods such as cars or breakfast cereals. Retail shops are intermediaries between manufacturers and consumers, and each one offers a distinctive service: they are differentiated by their location, the products they select and the way they display them, and the additional services, such as packing or delivery or insurance, that they provide. Consumers may be willing to pay more for products sold in a convenient location, or the experience of shopping in a pleasant environment. Similarly, some people have strong preferences between the services offered by different hairdressers, day nurseries, dentists, plumbers, entertainment venues, or tour operators—enabling service providers to differentiate themselves from others and gain market power.


​​In selecting and designing a product, a firm determines the demand curve that it will face. To maximize profit, it would like to find a product that is both attractive to consumers and has different characteristics from products sold by other firms. Then demand would be high (many consumers would wish to buy at each price) and elasticity low. Of course, this is not easy. A firm designing a new car model knows that there are already many brands on the market. But technological innovation may provide opportunities to get ahead of competitors. After Toyota developed the first mass-produced hybrid car, the Prius, in 1997, there were very few comparable cars available for around 15 years. Similarly, Tesla established itself as a market leader in all-electric vehicles, and in 2022 sold 18.2% of battery-electric cars worldwide.


​Innovative ideas and technology can put firms ahead of the competition in services, too. Online training providers develop new educational and assessment tools to differentiate themselves. Consultants establish a niche in the market by developing particular areas of expertise. Day nurseries have introduced online videos to keep parents informed about their child’s activities. Health and personal care providers offer new treatments and technological solutions to customers’ problems.


​Advertising

Having selected a product, a firm may be able to increase demand through advertising: that is, to move its demand curve outwards, so that more consumers will buy at each price. This strategy is widely used by producers of differentiated products, to inform consumers about their existence and characteristics, attract them away from competitors, and create brand loyalty.


​​Market analysts Schonfeld and Associates estimated that advertising on breakfast cereals in the US was about 5.5% of total sales revenue—about 3.5 times higher than the average for manufactured products. Figure 7.23 shows the relationship between market share and advertising expenditure for the highest-selling breakfast cereal brands in the Chicago area in 1991 and 1992. For breakfast cereals, market share is not closely related to price. But it is clear from Figure 7.23 that the brands with the highest share are those that spend the most on advertising. Matthew Shum, an economist, analysed cereal purchases in Chicago using this dataset, and showed that advertising was more effective than price discounts in stimulating demand for a brand. Since brands that were already well known spent most on advertising, he concluded that its main function was not to inform consumers about the product, but rather to increase brand loyalty, and encourage consumers of other cereals to switch.1




                [image: In this scatterplot, the horizontal axis shows quarterly national advertising expenditure in millions of dollars, and ranges from 0 to 8. The vertical axis shows the percentage market share, and ranges from 0 to 6. Coordinates are (expenditure, market share). There is a weak positive correlation between these two variables. Data for specific firms is as follows: Quaker Oats (1.8, 2), Raisin Brain (4.3, 1.5), Grape Nuts (6.6, 2), Cornflakes (6.7, 5.7), Cheerios (6.8, 4.4) and Frosted Flakes (8, 4.8).]



Figure 7.23 
Advertising expenditure and market share of breakfast cereals in Chicago (1991–92).
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Figure 1 in Matthew Shum. 2004. ‘Does Advertising Overcome Brand Loyalty? Evidence from the Breakfast-Cereals Market’. Journal of Economics & Management Strategy 13 (2): pp. 241–72.







  Exercise 7.4 Identifying product differentiation

  Choose two out of the following markets:

  
    	fast food

    	subscription streaming services (such as Netflix)

    	smartphones

    	introductory economics textbooks.

  

  For each market, give some examples of how the firms in that market differentiate their products. You may find it helpful to conduct some internet research on the products offered and advertising conducted by the firms in that market (either in your country or globally).




  
    	
      Matthew Shum. 2004. ‘Does Advertising Overcome Brand Loyalty? Evidence from the Breakfast-Cereals Market’. Journal of Economics & Management Strategy 13 (2): pp. 241–72. ↩

    

  



	



    

        

    
    

	
Unit 7 The firm and its customers

7.10 Markets with few firms: Strategic price setting


	Nash equilibrium
	A Nash equilibrium is an economic outcome where none of the individuals involved could bring about an outcome they prefer by unilaterally changing their own action. More formally, in game theory it is defined as a set of strategies, one for each player in the game, such that each player’s strategy is a best response to the strategies chosen by everyone else. See also Game theory.




  Before you start

  
  ​​To understand the model in this section, you will need to know about game theory and the concept of Nash equilibrium, introduced in Unit 4. If not, you can either skip this section, or read Sections 4.2, 4.3, and Section 4.13 before beginning work on it.



So far we have assumed that a firm selling a differentiated product sets its price taking its demand curve as given. But the elasticity of demand is determined by how easily consumers can find satisfactory substitute products, and therefore it depends on the decisions of the firm’s competitors. So, ‘taking the demand curve as given’ means that the firm assumes that its own pricing decision will have little or no effect on what its competitors do.

This is a plausible assumption when consumers have a choice between many substitutes, with each reaching a small proportion of the consumers in the market as a whole. For example, a city will have many high street fashion shops, with each selling different selections and styles of clothes. The demand curve for an individual shop is determined by the actions of many competitors, and—because it is a very small part of the market—whether it sets a high price or a low price will have little effect on what other shops choose to do.

But this is not always the case. Where there are only a few competing firms, a change in price by an individual firm will change the demand available to the others. If there are three fast food providers in a shopping mall, each knows that their own prices will affect the others. In this situation, pricing decisions are mutually interdependent. In choosing its own price, the firm will need to think strategically: not only about what its competitors will do, but also how its strategies will be affected by its own decisions.




                [image: Decorative image of two windsurfers.]






Imagine a beach where tourists can hire a windsurfing board or a kitesurfing board for the day. The owner of the windsurfers (Wanda) and the owner of the kiteboards (Kit) both face the same costs, of c = €10 per board per day. For a simple model of price-setting firms interacting strategically, we will assume that they can choose either a high or low price: H = €36 or L = €20 per day.

Suppose that there are 60 potential customers each day. Half prefer windsurfing and half prefer kitesurfing, but some care more about the price, while others are driven more by their preferences between the activities:


  	22 customers are loyal: They choose their preferred activity whatever the prices (11 for each activity).

  	18 customers are sensitive to relative prices: They will pay H for their preferred activity, but will switch if the price of the other is lower.

  	20 customers are mainly price-driven: They will pay L but not H for either activity, choosing their preferred one if it is available.



The left panel of Figure 7.24 summarizes the demand for each firm, depending on the prices they choose. When both prices are high, the 20 price-driven consumers don’t buy, and the others choose their preferred board. If both are low, everyone buys their preferred board. But if one is high and the other low, only the 11 customers loyal to the high-priced activity will choose it; everyone else will choose on price.

How should Wanda set her price? Her decision will depend on the price set by her rival, Kit. Suppose she expects his price to be H. Using the information about demand, she can calculate her profit at each price, L and H, and then choose the price that gives higher profit.

The right panel shows how the profits each firm achieves depend on the prices they choose. For example, if Kit chooses H ($36) and Wanda chooses L ($20), Wanda will hire out 49 boards, with a profit of (L – c) = €10 per board. Her total profit will be €490, shown in the bottom left of the corresponding square.




                [image: There are two diagrams. Diagram 1 shows Wanda’s and Kit’s number of customers. If both choose H, there will be 40 customers in total, so 20 customers for each Wanda and Kit. If Wanda chooses H and Kit chooses L, there will be 60 customers in total, 11 of whom are loyal to Wanda. So, Wanda will have 11 customers and Kit will have 49 customers. If Wanda chooses L and Kit chooses H, there will be 60 customers in total, 11 of whom are loyal to Kit. So, Wanda will have 49 customers and Kit will have 11 customers. If both choose L, there will be 60 customers in total, so 30 customers for each Wanda and Kit. Diagram 2 shows Wanda’s and Kit’s profits. Coordinates are (Wanda’s profits, Kit’s profits). If both choose H, profits are (520, 520). If Wanda chooses H and Kit chooses L, profits are (286, 490). If Wanda chooses L and Kit chooses H, profits are (490, 286). If both choose L, profits are (300, 300).]



Figure 7.24 
Demand (left panel) and profits (right panel) depending on Kit’s and Wanda’s prices.







	Nash equilibrium
	A Nash equilibrium is an economic outcome where none of the individuals involved could bring about an outcome they prefer by unilaterally changing their own action. More formally, in game theory it is defined as a set of strategies, one for each player in the game, such that each player’s strategy is a best response to the strategies chosen by everyone else. See also Game theory.



What will the market outcome be? The profits in the right-hand panel are the pay-offs in the strategic price-setting game between Wanda and Kit. This is a coordination game like the one in Section 4.13. If Kit chooses H, Wanda obtains a higher profit by choosing H too, but if he chooses L, then she gets higher profit from L. Her best strategy is to match his price. Kit faces exactly the same situation. The game has two Nash equilibria: one in which both choose the high price, and one in which both price low.

Either of these is a possible outcome of the game. Both players would prefer the (H, H) equilibrium, since profits are considerably higher. On the other hand, choosing H is a more risky strategy: it gives them high profits if the other does the same, but the fall in profits if the other chooses L, after all, is greater.

In choosing their prices, Wanda and Kit face a trade-off. A high price is feasible because their products are differentiated: there are 22 loyal customers who care more about the particular activity they offer than the price. But a low price attracts other customers away from their rival. The trade-off depends on how many loyal customers there are.

Figure 7.25 shows how the pay-offs change when there are more loyal customers (26, in the left panel), or fewer (14, on the right). When both players choose the same price, the pay-offs are as before. But they are different when one player sets a higher price than the other.

With 26 loyal customers, Kit and Wanda both have a dominant strategy: to choose H. So there is only one Nash equilibrium, in which both firms price high. In this case, product differentiation gives the firms a lot of market power; demand is not very responsive to price differences and they can profit from setting high prices.




                [image: There are two diagrams. Diagram 1 shows Wanda’s and Kit’s profits when there are 26 loyal customers and customers are less responsive to prices. Coordinates are (Wanda’s profits, Kit’s profits). If both choose H, profits are (520, 520). If Wanda chooses H and Kit chooses L, profits are (338, 470). If Wanda chooses L and Kit chooses H, profits are (470, 338). If both choose L, profits are (300, 300). Diagram 2 shows Wanda’s and Kit’s profits when there are 14 loyal customers and customers are more responsive to prices. Coordinates are (Wanda’s profits, Kit’s profits). If both choose H, profits are (520, 520). If Wanda chooses H and Kit chooses L, profits are (182, 530). If Wanda chooses L and Kit chooses H, profits are (530, 182). If both choose L, profits are (300, 300).]



Figure 7.25 
Pay-offs when consumers are less and more responsive to prices.






When there are only 14 loyal customers and customers are more sensitive to prices, competition between the two firms is more intense. Demand is more elastic: Wanda has only seven loyal customers, so if she increases her price from L to H her demand falls more: from 30 to seven if Kit’s price is L, and from 53 to 20 when his price is H.

This game is a prisoners’ dilemma: although Wanda and Kit would still make the highest profits if both chose H, L is a dominant strategy. The only Nash equilibrium is for both to set low prices (to the benefit of their customers).

This model illustrates how firms producing differentiated products behave strategically when the number of competing firms is small. In previous sections, firms have taken their demand curve as given. Here Wanda’s demand shifts, depending on the price set by Kit, and she knows that her price also affects his decision.

But the main conclusions are as before. Product differentiation gives them market power: when consumers care strongly about the characteristics of the product (the case of more loyal consumers) competition is less intense, the firms’ demand curves are less elastic, and they set high prices. When consumers are more price-sensitive (fewer loyal consumers; product differentiation is less important) demand is more elastic and prices are lower.


  
    Question 7.14 Choose the correct answer(s)

    Based on the information given in Figure 7.25, read the following statements and choose the correct option(s).

    


                [image: There are two diagrams. Diagram 1 shows Wanda’s and Kit’s profits when there are 26 loyal customers and customers are less responsive to prices. Coordinates are (Wanda’s profits, Kit’s profits). If both choose H, profits are (520, 520). If Wanda chooses H and Kit chooses L, profits are (338, 470). If Wanda chooses L and Kit chooses H, profits are (470, 338). If both choose L, profits are (300, 300). Diagram 2 shows Wanda’s and Kit’s profits when there are 14 loyal customers and customers are more responsive to prices. Coordinates are (Wanda’s profits, Kit’s profits). If both choose H, profits are (520, 520). If Wanda chooses H and Kit chooses L, profits are (182, 530). If Wanda chooses L and Kit chooses H, profits are (530, 182). If both choose L, profits are (300, 300).]






    
      	When demand is more elastic, the Nash equilibrium maximizes the sum of Wanda and Kit’s profits.

      	In both cases (more elastic and less elastic demand), the resulting game has only one Nash equilibrium.

      	Wanda and Kit are playing a coordination game because their individual profits depend on what price the other person chooses.

      	The negative relationship between prices and market power still holds when there are two sellers in the market.

    

    
      	When demand is more elastic, L is a dominant strategy for both Wanda and Kit. Both make 300, which is less than if they had both chosen H.

      	The unique Nash equilibrium is (H, H) when demand is less elastic, and (L, L) when demand is more elastic.

      	The fact that Wanda and Kit’s profits depend on what the other person chooses is due to there being only two sellers in the market, which is conceptually different from a coordination game (which was shown in Figure 7.24).

      	When consumers are less price-sensitive (sellers have more market power), the Nash equilibrium is for both sellers to charge high prices. When consumers are more price-sensitive (sellers have less market power), the Nash equilibrium is for both sellers to charge low prices.
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7.11 Firms and markets with decreasing long-run average costs

Producers of differentiated products enjoy market power, which enables them to set a price higher than marginal cost—increasing their own profits, but causing deadweight loss. The source of market power is the characteristics of the product and the preferences of consumers, which leads to less direct competition and a low elasticity of demand.


​​​​Product differentiation is not the only reason for a price above marginal cost. A second potential source of market power is the firm’s cost structure.

If firms have decreasing average costs (perhaps due to economies of scale in production, or high fixed costs, or input prices declining as the firm purchases larger quantities), the last unit of output is produced at lower cost than the average for the previous units. In other words, the average cost of production is greater than the marginal cost at all levels of output. In this case, the firm’s price must be above marginal cost: the price has to be at least equal to average cost—otherwise it makes a loss.

Decreasing average costs therefore limit competition by limiting the number of producers that can participate profitably in the market. Consumer demand is served by a small number of firms operating at a large scale, lowering their costs per unit and leaving no opportunities for potential competitors.


	natural monopoly
	A production process in which the average cost curve is sufficiently downward-sloping, even in the long run, that a single firm can supply the whole market at lower average cost than two firms, making it impossible to sustain competition.




​In domestic utilities with high fixed costs of providing the supply network, the average cost of producing a unit of water, electricity, or gas will be very high unless the firm operates at a large scale. If a single firm can supply the whole market at lower average cost than two firms, the industry is said to be a natural monopoly.


​A different kind of example is a film production company. The company spends heavily on hiring actors, camera technicians, and a director; purchasing rights to the script; and advertising the film. These are fixed costs (sometimes called first copy costs). The cost of making available additional copies of the film (the marginal cost) is typically low: the first copy is cheap to reproduce. The firm’s marginal costs will be below its average costs (including the normal rate of profit). With a price equal to marginal cost, it would go out of business. The film industry is highly competitive, but price must be above marginal cost for firms to survive.


​​When firms have strongly decreasing average costs, competition tends to be winner-takes-all. The first to exploit the cost advantages of large size prevents other firms from succeeding and, as a result, limits competition. For example, in the market for internet search engines, Google established the technological infrastructure and expertise to meet the needs of a large number of users, and the more searches it carried out, the more data it gathered, lowering its costs of serving other users.

Figure 7.26 shows some examples of US markets dominated by small numbers of firms. Strongly decreasing average costs are an important factor in several cases, such as internet searches, dominated by Google; similarly, wireless carriers (mobile phone networks) have large fixed infrastructure costs, and just four providers dominate the US market. Another factor, particularly in the case of social media platforms like Facebook and YouTube, is the benefit from network economies of scale.


​​​A variety of measures are used for market share in Figure 7.26. For digital companies, the most common measures of both market power and costs may not present an accurate picture. For example, some products are free to end customers, meaning that revenue from end users is not a useful measure. Similarly, employment may not be a strong indicator of costs. Focusing on usage—for example, the number of searches on a browser—or the number of users, or visits to a social media platform can provide a better comparison of scale.




                [image: This bar chart shows the US market share (percent) of different firms by market. The market share in the search engines market is as follws: (Google, 62%), (Microsoft, 22%), (AOL/Yahoo, 14%), (Ask, 2%). The market share in the wireless carriers market is as follows: (Verizon, 38%), (AT&T, 32%), (T-Mobile, 15%), (Sprint, 13%), (Other, 2%). The market share in the delivery services market is as follows: (FedEx, 42%), (UPS, 30%), (DHL, 20%), (TNT, 1%), (Other, 7%). The market share in the Pay TV market is as follows: (Comcast, 25%), (DirecTV, 23%), (Charter Spectrum, 18%), (Dish Network, 16%), (Other,  18%). The market share in the smartphones market is as follows: (Apple, 43%), (Samsung, 31%), (HTC, 1%), (Motorola, 5%), (Other, 20%). The market share in the social media market is as follows: (Facebook, 41%), (YouTube, 26%), (Twitter, 6%), (Reddit, 6%), (Other, 21%). The market share in the airlines market is as follows: (American, 18%),  (Southwest, 18%), (Delta, 17%), (United, 11%), (Other, 36%).]



Figure 7.26 
Economics of scale and market share.






J. Shambaugh, R. Nunn, A. Breitwieser, and P. Liu. 2018. The state of competition and dynamism: Facts about concentration, start-ups, and related policies. Hamilton Project. Washington, DC: Brookings Institution.







  Exercise 7.5 Natural monopolies

  Find an example of a natural monopoly in the country where you live. You can choose a firm or industry mentioned in this section, or come up with your own example. Use the concepts in this section, along with some internet research, to explain how and why this natural monopoly has arisen.
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7.12 Influencing market power, and competition policy


​​Section 7.7 showed that when a firm charges a price above the marginal cost of production, the market outcome is not Pareto efficient and there is a deadweight loss. Market power may come from cost advantages or strategies to differentiate a product significantly from rival products. Research by economist Jan Eeckhout and his colleagues shows that there has been a steady increase in market power since the 1980s, with damaging effects on society. He argues that we urgently need to increase competition.


	competition policy, antitrust policy
	Government policies and laws to limit market power and prevent cartels, or to otherwise regulate the process of competition, are collectively known as competition policy or antiitrust policy.




​​Government policy to reduce market power and encourage competition is known as competition policy or antitrust policy. Competition authorities investigate cases where there is a concern that consumer and wider benefits from competition are lower than what is potentially feasible, because firms are limiting the scope for rivals in their market. This will normally arise in markets where one or a few dominant firms have high market share. But they only intervene if they conclude that firms have the ability and incentive to abuse their market power.

Firms may be able to influence both rivalry and elasticity of demand, limiting the extent of competition. A UK grocery market investigation in 2008 found that supermarkets had intentionally prevented other retailers from expanding or entering markets by buying up land and leaving it unused so that it was not available to others, and recommended that such behaviour should be prevented through changes to the planning laws.


​Firms can exclude rivals by limiting their access to production inputs. In 2014, Ferrero, a market leader in chocolate confectionery, became the world’s largest producer of hazelnuts (a key ingredient of its product, Nutella) when it acquired one of its suppliers, Oltan. In this case, the European competition authorities approved the acquisition, arguing that there were enough other hazelnut suppliers to provide competition.


​​​​Patents and intellectual property rights also provide exclusive rights to an input to production—ideas. Patents incentivize R&D by providing temporary market power to a firm. Once they come to an end, we expect rival firms to enter the market. In the pharmaceuticals industry, generic drugs can be produced when patents have run out, leading to scope for competition after a period of time.


  You can find out more about how competition in digital markets is analysed by competition policy economists in the CORE Econ Digital Markets Insight (forthcoming in 2024).




​​Limiting rival firms’ access to consumers is also exclusionary behaviour. Microsoft was investigated by US and EU antitrust authorities for preventing web browsers from being uploaded to their Windows operating system, so that rival software developers, such as Netscape, couldn’t reach a significant customer base.1 After years of investigation, resulting in changes to Microsoft’s business model and millions of dollars in fines, a browser market developed. But Figure 7.27 shows that competition is dynamic: Google Chrome now has significant market power. Competition policy is often playing catch-up.




                [image: In this line chart, the horizontal axis shows years from 2009 to 2023. The vertical axis shows the worldwide market share of several Internet browsers. In general, the share of Internet Explorer, Firefox, Safari, Opera, Android, UC browser, Samsung Internet, Edge Legacy converged to a range between 0% and 4% from 2017 onwards. Other browsers’ share increased from 5% in 2011 to around 15% in 2021. Chrome’s market share increased from 10% in 2011 to around 60% in 2021.]



Figure 7.27 
Browser market share worldwide, 2009–2022.






Statcounter GlobalStats. Browser Market Share Worldwide, January 2009–August 2022.







  This website contains an infographic of the firms that Meta (Facebook) has acquired over the past few decades.




​​​​​​​Another way to reduce rivalry is by merging with other firms. Meta (Facebook) increased their market power across an ecosystem of products by buying other companies, including Instagram and WhatsApp. Competition authorities investigate potential harms from such mergers, but in some cases have found that the lower cost and consumer benefits from economies of scale, economies of scope, and network economies outweigh potential competition concerns. Economists argue that competition authorities need to consider wider economic effects from allowing such mergers.

Colluding with other firms by forming a cartel has a similar effect to a merger, with firms agreeing to behave like a monopoly. Cartels are illegal under most countries’ competition laws, but are difficult to prove. You can learn more about dynamics of oil prices, and the impact of OPEC, one of the most famous cartels, in Section 8.8.


  
  ​Major cereal brands pay retail shops to dominate the cereal aisles, and companies pay Google to show up first in an online search. Many customers own more than one Apple product. Switching to an Android phone from an iPhone is less attractive if it reduces connectivity across your devices.




​A firm can also gain market power by making its customers less price-sensitive, for example, by using advertising to strengthen a brand, influencing product placement, or creating interconnected products.


  For a detailed discussion, read the CORE Econ Insight on Digital Markets (forthcoming in 2024). The development of digital market regulation proposals in different countries is described in this December 2021 report from the OECD.




​Competition authorities need to assess all the potential harms and benefits of firms’ strategies on a case-by-case basis. In the case of natural monopolies, where there are cost advantages of very large scale, the appropriate policy response may be close regulation of prices or, in some cases, public ownership. Platform companies are proving a dilemma for policymakers, with natural monopoly-like characteristics due to scale and network effects, alongside competition with many advertisers and retailers using the platforms to reach customers. Debates continue about how they should be regulated.


​
  Exercise 7.6 Market power and competition policy in digital markets

  Read this interview on competition issues in digital markets. Use this information to answer the following questions:

  
    	What unique challenges do digital markets pose to competition policy? (You may find it helpful to think about how firms that operate in digital markets or the products they offer differ from the ‘traditional’ firms we’ve discussed in this unit.)

    	What kinds of measures are authorities undertaking to regulate firms’ behaviour in digital markets? How do these measures differ from the approaches taken to regulate firms’ behaviour in non-digital markets?

  




  
    Question 7.15 Choose the correct answer(s)

    Suppose that in a small town, a multinational retailer is planning to build a new superstore. Which of the following arguments could be correct?

    
      	The local protestors argue that the close substitutability of some of the goods sold between the new retailer and existing ones means that the new retailer faces inelastic demand for those goods, giving it excessive market power.

      	The new retailer argues that the close substitutability of some of the goods implies a high elasticity of demand, leading to healthy competition and lower prices for consumers.

      	The local protestors argue that once the local retailers are driven out, there will be no competition, giving the multinational retailer more market power and driving up prices.

      	The new retailer argues that most of the goods sold by local retailers are sufficiently differentiated from its own goods that their elasticity of demand will be high enough to protect the local retailers’ profits.

    

    
      	The availability of close substitutes implies elastic demands for those goods.

      	Close substitutability between goods implies competition between providers, which typically results in lower prices.

      	If the local retailers are driven out, the multinational will have more market power. It will face less elastic demand, and be able to raise prices without losing customers.

      	High differentiability (low substitutability) implies less elastic demand.

    

  




  
    	
      Richard J. Gilbert and Michael L. Katz. 2001. ‘An Economist’s Guide to US v. Microsoft’. Journal of Economic Perspectives 15 (2): pp. 25–44. ↩
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7.13 Summary


  	Firms producing differentiated products choose their price and quantity of output to maximize their owners’ profits, while taking into account the product demand curve and the cost function; they set a price that is above their marginal cost of production.

  	Technological and cost advantages of large-scale production favour large firms.

  	Firms face fixed and variable costs of production, but some costs are only fixed in the short run.

  	The demand curve depends on consumers’ willingness to pay for the product.

  	The responsiveness of consumers to a price change is measured by the elasticity of demand. If a firm faces little competition, the price elasticity of its demand curve is low, and its markup of price above marginal cost is high.

  	The gains from trade in a market are divided between consumers and firm owners, and prices above marginal cost cause a deadweight loss for society.

  	Firms can increase profit by differentiating their products through product selection, innovation, and advertising, and by exploiting the advantages of large scale.

  	Firms with few competitors set prices strategically, taking into account the effect their own decision will have on their competitors.

  	Policymakers use competition policy to reduce market power and deadweight loss, and improve outcomes for society.




  Concepts and models introduced and applied in Unit 7

  
    	The firm’s cost function: total costs, fixed costs, variable costs; average cost and marginal cost; the opportunity cost of capital

    	Costs in the short run and the long run; exogenous and endogenous variables

    	The demand curve for a differentiated product: willingness to pay, price elasticity of demand

    	Revenue and profit (or economic profit), normal profits; isoprofit curves; marginal revenue and profit margin

    	The scale of production: economies of scale, diseconomies of scale; increasing, constant, and decreasing returns to scale; network economies of scale

    	Measuring the gains from trade (or gains from exchange): total surplus, consumer surplus, and producer surplus; deadweight loss

    	Competition and market power: substitutes, market share; price markup, profit margin; monopoly and natural monopoly; competition policy (or antitrust policy).
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    Unit 8
    Supply and demand: Markets with many buyers and sellers
  

    
      How markets work in competitive equilibrium, when all buyers and sellers act as price-takers
    




  Before you start

  This unit builds on the concepts and examples introduced in Unit 7. You should work through Unit 7 before beginning work on this unit.



8.1 How the American Civil War rocked global cotton prices

Students of American history learn that the defeat of the southern Confederate states in the American Civil War ended slavery in the production of cotton and other crops in that region. There is also an economics lesson in this story.


​​​​​​When war broke out on 12 April 1861, President Abraham Lincoln ordered the US Navy to blockade the ports of the Confederate states, which had declared themselves independent of the US to preserve the institution of slavery.

The blockade brought the export of US-grown raw cotton to the textile mills of Lancashire in England to a virtual halt. Sailing at night, a few blockade-running ships evaded Lincoln’s patrols, but 1,500 were destroyed or captured.


	excess demand
	A situation in which the quantity of a good demanded is greater than the quantity supplied at the current price. See also: excess supply.




​This unit will show how the market price of a good like raw cotton is determined by the interaction of supply and demand. The tiny quantities reaching England through the blockade were a dramatic reduction in supply, causing large excess demand—that is to say, the quantity of raw cotton demanded at the prevailing price exceeded the available supply. As a result, some sellers realised they could profit by raising the price. Eventually, cotton was sold at prices six times higher than before the war, keeping the lucky blockade-runners in business. Consumption of cotton fell to half the pre-war level, throwing hundreds of thousands of people who worked in cotton mills out of work.

Mill owners responded. For them, the price rise was an increase in costs. Some firms failed and left the industry. Others switched to India for an alternative to US cotton, greatly increasing demand there. Excess demand for Indian cotton gave sellers an opportunity to profit by raising prices: prices of Indian cotton quickly rose almost to match the price of US cotton.


​Responding to the higher income now obtainable from cotton, Indian farmers abandoned other crops and grew cotton instead. The same occurred in Brazil. It also happened in Egypt, where farmers who rushed to expand the production of cotton began using enslaved workers, captured in sub-Saharan Africa (like the enslaved people Lincoln was fighting to free).


​​There was a problem. The only source of cotton that could come close to making up the shortfall from the US was in India. But Indian cotton differed from American cotton, and required an entirely different kind of processing. Within months of the shift to Indian cotton, new machinery was developed to process it.


​​​As demand for the new equipment soared, firms like Dobson and Barlow, who made textile machinery, saw profits take off. (We know about this firm because detailed sales records have survived.) It responded by increasing production of the new machines. No mill could afford to be left behind in the rush to retool to use the new raw materials. The result was, in the words of Douglas Farnie, who studied the history of cotton production, ‘such an extensive investment of capital that it amounted almost to the creation of a new industry’.

The lesson for economists: Lincoln ordered the blockade but in what followed, the farmers and sellers who increased the price of cotton were not responding to orders. Neither were the mill owners who cut back the output of textiles and laid off the mill workers, nor the mill owners desperately searching for new sources of raw material and setting off a boom in investment and new jobs.


​All of these decisions were made over a matter of months by millions of people, most of whom were total strangers to one another, each seeking to make the best of a new economic situation. American cotton was now scarcer, and people responded, from the cotton fields of Maharashtra in India to the Nile delta, Brazil, and the Lancashire mills.

To understand how the change in the price of cotton transformed the global cotton and textile production system, think about the prices determined by markets as messages. The increase in the price of US cotton shouted: ‘Find other sources, and find new technologies appropriate for their use.’ Similarly, when the price of petrol rises, the message to the car driver is: ‘Take the train,’ which is passed on to the railway operator: ‘There are profits to be made by running more train services.’ When the price of electricity goes up, the firm or the family is being told: ‘Think about installing photovoltaic cells on the roof.’


​In many cases—like the chain of events that began at Lincoln’s desk on 12 April 1861—the change in behaviour resulting from the price change is motivated by the individual’s self-interest, but it also leads to an improvement in the way that societies’ resources are used: if something has become more expensive, then it is likely that more people are demanding it, or the cost of producing it has risen, or both. By finding an alternative, the individual is saving money and conserving society’s resources. This is because, in some conditions, prices provide an accurate measure of the scarcity of a good or service.1


​​​In centrally planned economies, like those in the Soviet Union and central and eastern Europe before the 1990s (Unit 1), messages about what should be produced are sent deliberately by government experts. The same is true inside large firms like Walmart, where (as discussed in Section 6.2) managers, rather than prices, determine who does what.


​The amazing thing about prices determined by markets is that individuals do not send the messages, but rather the anonymous interaction of sometimes millions of people. For the economist Friedrich Hayek, this was the key to understanding markets.


  Great economists Friedrich Hayek
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  ​​​The Great Depression of the 1930s ravaged the capitalist economies of Europe and North America, throwing a quarter of the labour force out of work in the US. During the same period, the centrally planned economy of the Soviet Union continued to grow rapidly under a succession of five-year plans. Even the arch-opponent of socialism, Joseph Schumpeter, conceded: ‘Can socialism work? Of course it can … There is nothing wrong with the pure theory of socialism.’

  Friedrich Hayek (1899–1992) disagreed. Born in Vienna, he was an Austrian (later British) economist and philosopher, who believed that the government should play a minimal role in the running of society. He was against any efforts to redistribute income in the name of social justice. He was also an opponent of the policies advocated by John Maynard Keynes designed to moderate the instability of the economy and the insecurity of employment.

  
	central planning
	In a centrally-planned economy, decisions about what to produce and how are taken by the government, rather than by firms responding to market prices.



  
  ​​​​​Hayek’s book The Road to Serfdom was written against the backdrop of the Second World War, when central planning was being used by German and Japanese fascist governments, by Soviet communist authorities, and by British and American governments. He argued that well-intentioned planning would inevitably lead to a totalitarian outcome.2

  His key idea about economics revolutionized how economists think about markets. It was that prices are messages. They convey valuable information about how scarce a good is, but information that is available only if prices are free to be determined by supply and demand, rather than by the decisions of planners. Hayek even wrote a comic book, which was distributed by General Motors, to explain how this mechanism was superior to planning.

  The advantage of capitalism, to Hayek, is that it provides the right information to the right people. In 1945, he wrote:

  
  ​​
    Which of these systems (central planning or market competition) is likely to be more efficient depends mainly on the question under which of them we can expect to make fuller use of existing knowledge. This, in turn, depends on whether we are more likely to succeed in putting at the disposal of a single central authority all the knowledge which ought to be used but which is initially dispersed among many different individuals, or in conveying to the individuals such additional knowledge as they need in order to enable them to dovetail their plans with those of others. (The Use of Knowledge in Society, 1945)

  

  
  ​Hayek’s challenging ideas and their application are still relevant, and fiercely debated, today.3
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Unit 8 Supply and demand: Markets with many buyers and sellers

8.2 Buying and selling: Demand, supply, and the market-clearing price


​​In this unit, we analyse markets with many buyers and many sellers. These markets are different from the markets for differentiated goods in Unit 7, where there are many buyers but only one seller of each particular good. Sellers of differentiated goods face competition from sellers of similar products—but in markets with many sellers of the same product, competition is more intense.


	willingness to pay (WTP)
	An indicator of how much a person values a good, measured by the maximum amount they would pay to acquire a unit of the good. See also: willingness to accept.




	willingness to accept (WTA)
	An indicator of how much a person values a good, measured by the minimum amount of money they would accept in exchange for a unit of the good (that is, their reservation price). See also: willingness to pay
	reservation price
	The lowest price at which someone is willing to sell a good.




  WTP is a useful concept for buyers in online auctions, such as eBay. If you want to bid for an item, one way to do it is to set a maximum bid equal to your WTP, which will be kept secret from other bidders: this article explains how to do it on eBay. eBay will place bids automatically on your behalf until you are the highest bidder, or until your maximum is reached. You will win the auction if, and only if, the highest bid is less than or equal to your WTP.




	supply curve
	A supply curve shows the number of units of output that would be supplied to the market at any given price. The firm’s supply curve shows the units supplied by an individual firm, and the market (or industry) supply curve shows the total number of units supplied by all sellers in the market (or firms in the industry). Also known as: supply function.




​​For a simple model with many buyers and sellers, think about the trade in second-hand copies of a recommended textbook for a university economics course. Demand comes from students who are about to begin the course. They will differ in their willingness to pay (WTP)—the amount they would be willing to pay for the book. No one will pay more than the price of a new copy in the campus bookshop. Below that, students’ WTP may depend on how hard they work, how important they think the book is, and on their available resources for buying books.

We can construct the demand curve for books by imagining all the consumers lined up in order of willingness to pay, highest first, and plotting a graph to show how the WTP varies along the line, as in Figure 8.1. The first student is willing to pay $20, the 20th $10, and so on. So the graph slopes downward, and for any price, P, it tells you how many students would be willing to buy a book: it is the number whose WTP is at or above P.




                [image: In this diagram, the horizontal axis shows quantity of books, denoted Q, which ranges from 0 to 45. The vertical axis shows sellers’ reservation price in dollars, denoted P (price), ranging from 0 to 25. Coordinates are (quantity of books, price). A downward-sloping line connects the points (0, 20) and (40, 0) and is labelled demand curve.]



Figure 8.1 
The market demand curve for books.







  Again, online auctions like eBay allow sellers to specify their WTA. If you sell an item on eBay you can set a reserve price, which will not be disclosed to the bidders. This article explains eBay reserve prices. You are telling eBay that the item should not be sold unless there is a bid at (or above) that price. So the reserve price should correspond to your WTA. If no one bids your WTA, the item will not be sold.




​​The supply of second-hand books comes from students who have previously completed the course. They will differ in their willingness to accept (WTA) money in return for books—that is, their reservation price. Each seller’s reservation price is a measure of how much they value the book: they would rather keep it than sell it for a lower price. For example, poorer students, who are keen to sell so that they can afford other books, may have lower reservation prices.


​We draw a supply curve by lining up the sellers in order of their reservation prices (WTAs), as in Figure 8.2. We put the sellers who are most willing to sell—in other words, those who have the lowest reservation prices—first, so the graph of reservation prices slopes upward.


  


                [image: In this diagram, the horizontal axis shows quantity of books, denoted Q, and ranges from 0 to 14. The vertical axis shows sellers’ reservation price in dollars, denoted P (price), ranging from 0 to 25. Coordinates are (quantity of books, price). An upward-sloping line labelled supply curve originates from point (0, 2) and passes through points (1, 2.25), (10, 32), and (40, 12).]



Figure 8.2 
The supply curve for books.






  


                [image: Reservation price: In this diagram, the horizontal axis shows quantity of books, denoted Q, and ranges from 0 to 45. The vertical axis shows sellers’ reservation price in dollars, denoted P (price), ranging from 0 to 14. Coordinates are (quantity of books, price). An upward-sloping line labelled supply curve originates from point (0, 2) and passes through point (1, 2.25).]



Reservation price



No one will sell at a price of $2. The first seller has a reservation price of $2.25, and will sell at any price above that.






  


                [image: The 20th seller: In this diagram, the horizontal axis shows quantity of books, denoted Q, and ranges from 0 to 14. The vertical axis shows sellers’ reservation price in dollars, denoted P (price), ranging from 0 to 25. Coordinates are (quantity of books, price). An upward-sloping line labelled supply curve originates from point (0, 2) and passes through points (1, 2.25) and (20, 7).]



The 20th seller



The 20th seller will accept $7 …






  


                [image: The 40th seller: In this diagram, the horizontal axis shows quantity of books, denoted Q, and ranges from 0 to 45. The vertical axis shows sellers’ reservation price in dollars, denoted P (price), ranging from 0 to 14. Coordinates are (quantity of books, price). An upward-sloping line labelled supply curve originates from point (0, 2) and passes through points (1, 2.25), (20, 7) and (40, 12).]



The 40th seller



… and the 40th seller’s reservation price is $12.






  


                [image: Supply curves slope upward: In this diagram, the horizontal axis shows quantity of books, denoted Q, and ranges from 0 to 14. The vertical axis shows sellers’ reservation price in dollars, denoted P (price), ranging from 0 to 25. Coordinates are (quantity of books, price). An upward-sloping line labelled supply curve originates from point (0, 2) and passes through points (1, 2.25), (10, 32), and (40, 12).]



Supply curves slope upward



If you choose a particular price, say $10, the graph shows how many books would be supplied (Q) at that price: in this case, it is 32. The supply curve slopes upward: the higher the price, the more students will be willing to sell.








At each price, the supply curve shows how many students are willing to sell—that is, the number of books that will be supplied to the market. We have drawn the supply and demand curves as straight lines for simplicity. In practice, they are more likely to be curves with the exact shape depending on how valuations of the book vary among the students.


  
    Question 8.1 Choose the correct answer(s)

    As a student representative, one of your roles is to organize a second-hand textbook market between the current and former first-year students. After a survey, you estimate the demand and supply curves to be the ones shown in Figures 8.1 and 8.2. For example, you estimate that pricing the book at $7 would lead to a supply of 20 books and a demand of 26 books. Based on this information, read the following statements and choose the correct option(s).

    
      	A rumour that the textbook may be required again in Year 2 would change the supply curve, shifting it upwards.

      	Doubling the price to $14 would exactly double the supply.

      	A rumour that the textbook may no longer be on the reading list for the first-year students would change the demand curve, shifting it upwards.

      	Demand would double if the price were reduced sufficiently.

    

    
      	The rumour would make the former first-year students less willing to sell. Their WTAs would rise, shifting the supply curve upwards. Equivalently, the number of students willing to supply their book at each price would be lower.

      	The supply curve shows that supply would double to 40 if the price were increased to $12, not $14.

      	The rumour would make the current first-year students less willing to buy. Their WTPs would decrease, shifting the demand curve downwards. At each price, the number of students willing to buy the book would be lower.

      	The maximum demand attainable is 40 when the price is zero.

    

  




  Exercise 8.1 Selling strategies and reservation prices

  Consider three possible methods to sell a car that you own:

  
    	Advertise it in the local online newsgroup.

    	Take it to a car auction.

    	Offer it to a second-hand car dealer.

  

  
    	Explain whether or not your reservation price would be the same for each method.

    	Which method do you think would result in the highest sale price, and why?

    	Discuss some factors that would affect a car-owner’s choice of selling method.

  



Markets and market clearing

What would you expect to happen in the market for the textbook? That will depend on the market institutions that bring buyers and sellers together. If students rely on word of mouth, then when a buyer finds a seller they can try to negotiate a deal that suits both of them. But each buyer would like to be able to find a seller with a low reservation price, and each seller would like to find a buyer with a high willingness to pay. Before concluding a deal with one trading partner, both parties would like to know about other trading opportunities.


​​​Traditional market institutions often brought many buyers and sellers together in one place. Many of the world’s great cities grew up around marketplaces and bazaars along ancient trading routes such as the Silk Road between China and the Mediterranean. In the Grand Bazaar of Istanbul, one of the largest and oldest covered markets in the world, shops selling carpets, gold, leather, and textiles cluster together in different areas. In medieval towns and cities it was common for makers and sellers to set up shops close to others selling the same good, so customers knew where to find them. The City of London is now a financial centre, but surviving street names indicate the types of goods once sold there: Pudding Lane, Bread Street, Milk Street, Threadneedle Street, Ironmonger Lane, Poultry, Ropemaker Street, and Silk Street.




                [image: The image shows a sample of street signs, reading: Milk Street, Threadneedle Street, Silk Street, Bread Street, Pudding Lane, Ironmonger Lane, Poultry, and Ropemaker.]






With modern communications, sellers can advertise widely; buyers can more easily find out what is available and where. But sometimes, it is still convenient for many buyers and sellers to meet together. Large cities have markets for meat, fish, vegetables, or flowers, where buyers can inspect and compare the quality of the produce. In the past, markets for second-hand goods often involved specialist dealers, but nowadays sellers can contact buyers directly through online marketplaces such as eBay. Websites can help students sell books directly to fellow students.


​At the end of the nineteenth century, the economist Alfred Marshall introduced his model of supply and demand using an example similar to our second-hand textbooks. Most English towns had a corn exchange—a building where farmers met with merchants to sell their grain. Marshall described how the supply curve of grain would be determined by the prices that farmers would accept, and the demand curve by the willingness to pay of merchants. Then, he argued, although the price ‘may be tossed hither and thither like a shuttlecock’ in the ‘higgling and bargaining’ of the market, it would never be very far from the particular price at which the quantity demanded by merchants was equal to the quantity the farmers would supply.

Figure 8.3 applies his idea to the market for textbooks. To find the price at which the quantity demanded is equal to the quantity supplied, we draw the supply curve and the demand curve in the same diagram. Supply equals demand at point A, where they intersect: the price is P* = $8, and the quantity is Q* = 24. You can see from the demand and supply curves that 24 buyers are willing to pay $8 or more, and 24 sellers are willing to accept $8 or less. We say that the market will clear if the price is $8.




                [image: In this diagram, the horizontal axis shows quantity of books, denoted Q, and ranges from 0 to 45. The vertical axis shows sellers’ reservation price in dollars, denoted P (price), ranging from 0 to 25. Coordinates are (quantity of books, price). An upward-sloping line originates from point (0, 2) and passes through point A (24, 8). A downward-sloping line connects the points (0, 20) and (40, 0) and is labelled demand curve. The demand curve intersects the supply curve at point A.]



Figure 8.3 
The market for second-hand books will clear if the price is $8.







	market-clearing price
	The price at which the amount of the good demanded is equal to the amount supplied. See also: equilibrium price.



But would we actually expect most of the books to be sold at a price close to the market-clearing price, P* = $8, as Marshall suggested for the corn exchange?

Marshall’s argument relied on the assumption that the farmers were selling identical goods—all the grain was of the same type and quality. So we’ll assume that all the books are identical (although in practice, some may be in better condition than others). Let’s also suppose that, like the farmers at the corn exchange, students buying and selling books can meet together at a second-hand book sale organized by the student union.

Then we can apply an argument similar to his. If sellers were asking a price around $10, very few would attract buyers, and some sellers would decide they could do better by reducing their prices. On other hand, if there were books on sale at around $5, these sellers would be inundated by queues of potential buyers, and would realise that they could sell at a higher price.


​So, although a few books might be sold at different prices, we would expect that other students would watch what was happening and soon settle on a price close to $8, equalizing supply and demand.


  Great economists Alfred Marshall
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	marginal utility
	The additional utility resulting from a one-unit increase in the amount of a good.
	marginal cost
	The increase in total cost when one additional unit of output is produced. It corresponds to the slope of the total cost function at each point.
	economics
	Economics is the study of how people interact with each other and with their natural environment in producing and acquiring their livelihoods, and how this changes over time and differs across societies.



  
  ​​​​​​Alfred Marshall (1842–1924) was a founder—along with Léon Walras—of what is termed the neoclassical school of economics. His Principles of Economics, first published in 1890, was the standard introductory textbook for English-speaking students for 50 years. An excellent mathematician, Marshall provided new foundations for the analysis of supply and demand by using calculus to formulate the workings of markets and firms, and express key concepts such as marginal costs and marginal utility. The concepts of consumer and producer surplus are also due to Marshall. His conception of economics as an attempt to ‘understand the influences exerted on the quality and tone of a man’s life by the manner in which he earns his livelihood …’ is close to our own definition of economics.1

  Sadly, much of the wisdom in Marshall’s text has been neglected by his followers. Marshall paid attention to facts. His observation that large firms could produce at lower unit costs than small firms was integral to his thinking, but it never found a place in the neoclassical school. This may be because if the average cost curve is downward-sloping even at large scale, there will be a kind of winner-takes-all competition in which a few large firms emerge as winners with the power to set prices. We discuss this problem in Unit 7.

  
	homo economicus
	Latin for ‘economic man’, used to describe an economic actor who is assumed to make decisions entirely in pursuit of their own of self-interest.



  
  ​​Marshall would also have been distressed that Homo economicus (whose existence we question in Unit 4) became the main actor in textbooks written by the followers of the neoclassical school. He insisted that:

  
    Ethical forces are among those of which the economist has to take account. Attempts have indeed been made to construct an abstract science with regard to the actions of an economic man who is under no ethical influences and who pursues pecuniary gain … selfishly. But they have not been successful. (Principles of Economics, 1890)

  

  
  ​​While advancing the use of mathematics in economics, he also cautioned against its misuse. In a letter to A. L. Bowley, a fellow mathematically inclined economist, he explained his own ‘rules’:

  
    	Use mathematics as a shorthand language, rather than as an engine of inquiry.

    	Keep to them [that is, stick to the maths] till you have done.

    	Translate into English.

    	Then illustrate by examples that are important in real life.

    	Burn the mathematics.

    	If you can’t succeed in 4, burn 3: ‘This I do often.’

  

  Marshall’s work was motivated by a desire to improve the material conditions of working people:

  
    Now at last we are setting ourselves seriously to inquire whether it is necessary that there should be any so called lower classes at all: that is whether there need be large numbers of people doomed from their birth to hard work in order to provide for others the requisites of a refined and cultured life, while they themselves are prevented by their poverty and toil from having any share or part in that life. … The answer depends in a great measure upon facts and inferences, which are within the province of economics; and this is it which gives to economic studies their chief and their highest interest. (Principles of Economics, 1890)

  




  
    Question 8.2 Choose the correct answer(s)

    Based on the information in the ‘Great economists’ box, read the following statements about Alfred Marshall and choose the correct option(s).

    
      	Alfred Marshall hoped that the discipline of economics would provide insights that could help improve the living standards of the poor.

      	Alfred Marshall used calculus to express concepts such as marginal cost and marginal utility.

      	Alfred Marshall was a member of the Keynesian school of economics.

      	Alfred Marshall argued that mathematics should be the most important language of economics.

    

    
      	He argued that using ‘facts and inferences’ from economics to improve the material conditions of working people is what makes the discipline most meaningful.

      	These concepts are some of the important contributions of Alfred Marshall.

      	He was actually a founder of the neoclassical school of economics.

      	He used mathematics extensively as a shorthand language, but emphasized the importance of ‘translating’ it into English and illustrating the points using relevant real-world examples.
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Unit 8 Supply and demand: Markets with many buyers and sellers

8.3 Competitive equilibrium and price-taking


	equilibrium price
	This term normally refers to the price at which supply and demand for a good are equalized, so that the market is in equilibrium (also known as the market-clearing price). But it could refer to the level of the price in the equilibrium of other economic models. See also: market-clearing price.
	equilibrium
	An equilibrium is a situation or model outcome that is self-perpetuating: if the outcome is reached it does not change, unless an external force disturbs it. By an ‘external force’, we mean something that is determined outside the model.
	excess supply
	A situation in which the quantity of a good supplied is greater than the quantity demanded at the current price. See also: excess demand.
	competitive equilibrium
	A market is in competitive equilibrium if the quantity supplied is equal to the quantity demanded at the prevailing price, and all buyers and sellers are price-takers, so that no-one can benefit from attempting to trade at a different price.
	price-taker
	A buyer or seller acts as a price-taker if they cannot benefit from attempting to trade at any other price than the prevailing market price. A price-taker has no power to influence the market price, but can buy or sell as many items as they wish at that price.




​​Marshall called the market-clearing price the equilibrium price. We say that the market for second-hand books is in equilibrium when P* = 8. In everyday language, something is in equilibrium if the forces acting on it are in balance, so that it remains unchanged. A market is in equilibrium if the actions of buyers and sellers have no tendency to change the price or the quantities bought and sold. Figure 8.4 explains why the market-clearing price P* is the only price where there is no tendency for change.


  


                [image: In this diagram, the horizontal axis shows quantity of books, denoted Q, and ranges from 0 to 45. The vertical axis shows sellers’ reservation price in dollars, denoted P (price), ranging from 0 to 25. Coordinates are (quantity of books, price). An upward-sloping line originates from point (0, 2) and passes through point A (24, 8). A downward-sloping line connects the points (0, 20) and (40, 0) and is labelled demand curve. The demand curve intersects the supply curve at point A. When the price is above $8, there are more people selling books than people buying. When the price is below $8, there are more people buying a book than people selling.]



Figure 8.4 
Equilibrium in the market for second-hand books.






  


                [image: The market-clearing price: In this diagram, the horizontal axis shows quantity of books, denoted Q, and ranges from 0 to 45. The vertical axis shows sellers’ reservation price in dollars, denoted P (price), ranging from 0 to 25. Coordinates are (quantity of books, price). An upward-sloping line originates from point (0, 2) and passes through point A (24, 8). A downward-sloping line connects the points (0, 20) and (40, 0) and is labelled demand curve. The demand curve intersects the supply curve at point A.]



The market-clearing price



The market-clearing price is P* = 8. At this price, the quantity supplied is equal to the quantity demanded: Q* = 24.






  


                [image: A price above the market-clearing price: In this diagram, the horizontal axis shows quantity of books, denoted Q, and ranges from 0 to 45. The vertical axis shows sellers’ reservation price in dollars, denoted P (price), ranging from 0 to 25. Coordinates are (quantity of books, price). An upward-sloping line originates from point (0, 2) and passes through point A (24, 8). A downward-sloping line connects the points (0, 20) and (40, 0) and is labelled demand curve. The demand curve intersects the supply curve at point A. When the price is above $8, there are more people selling books than people buying.]



A price above the market-clearing price



At a price greater than $8, there would be an excess supply of books. More students would wish to sell, but not all of them would find buyers, so these sellers would want to lower their prices.






  


                [image: A price below the market-clearing price: In this diagram, the horizontal axis shows quantity of books, denoted Q, and ranges from 0 to 45. The vertical axis shows sellers’ reservation price in dollars, denoted P (price), ranging from 0 to 25. Coordinates are (quantity of books, price). An upward-sloping line originates from point (0, 2) and passes through point A (24, 8). A downward-sloping line connects the points (0, 20) and (40, 0) and is labelled demand curve. The demand curve intersects the supply curve at point A. When the price is above $8, there are more people selling books than people buying. When the price is below $8, there are more people buying a book than people selling.]



A price below the market-clearing price



At a price less than $8, there would be excess demand for books—more buyers than sellers. So some buyers would want to find a seller by offering to pay more, and some sellers could do better by raising their prices.






  


                [image: The equilibrium price and quantity: In this diagram, the horizontal axis shows quantity of books, denoted Q, and ranges from 0 to 45. The vertical axis shows sellers’ reservation price in dollars, denoted P (price), ranging from 0 to 25. Coordinates are (quantity of books, price). An upward-sloping line originates from point (0, 2) and passes through point A (24, 8). A downward-sloping line connects the points (0, 20) and (40, 0) and is labelled demand curve. The demand curve intersects the supply curve at point A. When the price is above $8, there are more people selling books than people buying. When the price is below $8, there are more people buying a book than people selling.]



The equilibrium price and quantity



Only at P* = $8 is there no tendency for change. At this price, every seller who wants to sell can find a buyer, and every buyer who wants to buy can find a seller, so none of them would want to change the price. The market is in equilibrium, and the equilibrium quantity is Q* = 24.









  Not all markets for second-hand books are in equilibrium. In one case when the conditions for equilibrium were not met, automatic price-setting algorithms raised the price of a book to $23 million! Michael Eisen, a biologist, noticed a classic but out-of-print text, The Making of a Fly, was listed for sale on Amazon by two reputable sellers, with prices starting at $1,730,045.91 (+$3.99 shipping). He watched over the next week as the prices rose rapidly, eventually peaking at $23,698,655.93, before dropping to $106.23. Eisen explains why in his blog.




	excess demand
	A situation in which the quantity of a good demanded is greater than the quantity supplied at the current price. See also: excess supply.



In Figure 8.4, there is excess demand for books if the going price is below P*, and excess supply if it is above P*. At these prices, some buyers or sellers could do better by trading at different prices. P* is the equilibrium price, where all those who wish to buy or sell can do so, and there is no tendency for change.

Competitive equilibrium

Marshall’s supply and demand model can be applied to markets with many buyers and sellers of identical goods. The requirement for many buyers and sellers is important because it implies that the amount each individual buys or sells is small relative to the market as a whole. This, together with the requirement that goods are identical, means that in equilibrium, no individual has the power to influence the market price. At the prevailing market price, everyone can buy or sell as many items as they like, and they can always find someone else to trade with if they don’t like the deal that a particular seller or buyer is offering. On both sides of the market, competition eliminates bargaining power.

So the best each individual can do is to trade at the prevailing equilibrium price. For example, in the equilibrium of the textbook market no student would trade with a seller asking more than $8 for a book, because they can find an alternative seller asking $8. And the seller would not benefit from lowering the price, because they can find a buyer willing to pay $8.


	Nash equilibrium
	A Nash equilibrium is an economic outcome where none of the individuals involved could bring about an outcome they prefer by unilaterally changing their own action. More formally, in game theory it is defined as a set of strategies, one for each player in the game, such that each player’s strategy is a best response to the strategies chosen by everyone else. See also Game theory.




​In this situation, we say that the market is in competitive equilibrium, and the buyers and sellers are acting as price-takers.

A competitive equilibrium is a Nash equilibrium, because given what all other actors are doing (trading at the equilibrium price), no actor can do better than to continue what he or she is doing (also trading at the equilibrium price).


​In general, we expect buyers to be price-takers if there are many other buyers, and sellers to be price-takers if there are many sellers selling an identical product. Figure 8.5 compares competitive equilibrium, where there is price-taking on both sides of the market, with the case of a differentiated product discussed in Unit 7.






  
    	Market for a differentiated product, e.g. Cheerios
    	One seller
    	Price setter
    	Despite competition from similar products, no-one else sells Cheerios. The seller can vary the price and still attract buyers.
  

  
    	Many buyers
    	Price-takers
    	If a buyer offered a lower price, the seller would not accept, because there are many alternative buyers willing to pay.
  



  
    	Market in competitive equilibrium, e.g. a second-hand textbook
    	Many sellers
    	Price-takers
    	If a seller set a price above $8, their book would not sell; buyers would go to other sellers. And $8 is better than a lower price.
  

  
    	Many buyers
    	Price-takers
    	If a buyer offered to pay less than $8, no seller would accept: they would find other buyers. And $8 is better than a higher price.
  







Figure 8.5 
Buyers and sellers, price-taking and price setting.






Do markets with many buyers and sellers reach competitive equilibrium?

For second-hand books we have argued, as Marshall did, that if supply and demand were not equal, buyers and sellers would adjust their prices until the equilibrium was reached.


​​Economists have studied the behaviour of buyers and sellers in laboratory experiments to assess whether prices are adjusted to equalize supply and demand. In the first such experiment, in 1948, Edward Chamberlin gave each member of a group of Harvard students a card designating them as ‘buyers’ or ‘sellers’ and stating their willingness to pay, or reservation price, in dollars. They could then bargain among themselves, and he recorded the trades that took place. He found that prices tended to be lower, and the number of trades higher, than the equilibrium levels. Chamberlin repeated his experiment every year. One of the students who took part in 1952, Vernon Smith, later conducted his own experiments and won a Nobel Prize in economics as a result.

He modified the rules of the game so that participants had more information about what was happening: buyers and sellers called out prices that they were willing to offer or accept. When anyone agreed to a proposed deal, a trade took place and the two participants dropped out of the market. His second modification was to repeat the game several times, with the participants keeping the same card in each round.

Figure 8.6 shows his results. There were 11 sellers, with reservation prices between $0.75 and $3.25, and 11 buyers with WTP in the same range. The diagram shows the corresponding supply and demand functions. (With just 11 buyers and sellers, these are drawn more accurately in steps, rather than approximated by a smooth line.)

In equilibrium, six trades will take place at a price of $2. But the participants did not know this, since they did not know the price on anyone else’s card. The right-hand side of the diagram shows the price for each trade that occurred. In the first period, there were five trades—all at prices below $2. But by the fifth period, most prices were very close to $2, and the number of trades was equal to the equilibrium quantity.




                [image: There are two diagrams. In diagram 1, the horizontal axis shows the quantity, and ranges from 0 to 12 in increases of 1. The vertical axis shows the price in dollars, and ranges from 0 to 4. Coordinates are (quantity, price). A step function connecting points (0, 4), (0, 3.3), (1, 3.3), (1, 3), (2, 3), (2, 2.7), (3, 2.7), (3, 2.5), (4, 2.5), (4, 2.2), (5, 2.2),  (5, 2), (6, 2), (6, 1.8), (7, 1.8), (8, 1.5), (8, 1.2), (9, 1.2), (9, 1), (10, 1), (10, 0.8), (11, 0.8), and (11, 0) is the demand function. A step function connecting points (0, 0), (0, 0.8), (1, 0.8), (1, 1), (2, 1), (2, 1.2), (3, 1.2), (3, 1.5), (4, 1.5), (4, 1.8), (5, 1.8), (5, 2), (6, 2), (6, 2.2), (7, 2.2), (7, 2.5), (8, 2.5), (8, 2.7), (9, 2.7), (9, 3), (10, 3), (10, 3.3), (11, 3.3), and (11, 4) is the supply function. In diagram 2, the horizontal axis shows the number of transactions in 5 different periods. In periods 1 to 3 there are 5 separate transactions. In period 4 there are 7 separate transactions. In period 5 there are 6 separate transactions. The vertical axis shows the price in dollars at which each transaction happened, ranging from 0 to 4. The price fluctuated around $1.8 per transaction for all transactions until the third transaction in period 3, after which it fluctuated around $2 per transaction for the remaining transactions.]



Figure 8.6 
Vernon Smith’s experimental results.






Vernon L. Smith. 1962. ‘An Experimental Study of Competitive Market Behavior’. Journal of Political Economy 70 (3) (January): p. 322.







​Smith’s experiment provides some support for applying the model of competitive equilibrium to markets where goods are identical, if there are enough buyers and sellers who are well-informed about the trading of others. The outcome was close to equilibrium even in the first period, and converged quickly towards it in subsequent periods as the participants learned more about supply and demand.


  Exercise 8.2 Price-takers

  Think about a good that you buy regularly, for example, different kinds of food, clothes, transport tickets, or electronic goods.

  
    	Are there many sellers of this good?

    	When you purchase this good, which factors influence your decision? For example, do you usually try to find the seller with the lowest price, or are there other criteria you consider to be important?

    	Use your answers to Questions 1 and 2 to help you determine whether the sellers of that good are likely to be price-takers.

    	As a buyer, explain whether you are/are not a price-taker of this good. Give some examples of goods for which buyers may not necessarily be price-takers.

  




  
    Question 8.3 Choose the correct answer(s)

    The diagram shows the demand and the supply curves for a textbook. The curves intersect at (Q*, P*) = (24, 8). Using this information, read the following statements and choose the correct option(s).

    


                [image: In this diagram, the horizontal axis shows quantity of books, denoted Q, and ranges from 0 to 45. The vertical axis shows sellers’ reservation price in dollars, denoted P (price), ranging from 0 to 25. Coordinates are (quantity of books, price). An upward-sloping line originates from point (0, 2) and passes through point A (24, 8). A downward-sloping line connects the points (0, 20) and (40, 0) and is labelled demand curve. The demand curve intersects the supply curve at point A.]






    
      	At a price of $10, there is excess demand for the textbook.

      	At $8, a seller would benefit if they increased their selling price to $9.

      	Point A is a Nash equilibrium.

      	The total number of books sold is determined by the maximum level of demand (40 books).

    

    
      	At $10, the price is above the equilibrium price of $8, and there is an excess supply of books.

      	At $8, all buyers with a WTP at $8 or above can be matched with all sellers with a WTA of $8 or less. If one of these sellers raised their price to $9, the buyer could find another seller willing to accept less.

      	At point A, the quantity demanded is equal to the quantity supplied—that is, the market clears. No buyer or seller has an incentive to change their current behaviour, so this situation is a Nash equilibrium.

      	The maximum level of demand is 40, but 16 of these will be unfulfilled as their willingness to pay is below the market-clearing price of $8.

    

  



	



    

        

    
    

	
Unit 8 Supply and demand: Markets with many buyers and sellers

8.4 Firms in competitive equilibrium


​In the second-hand textbook example, both buyers and sellers are individual actors. Now we analyse markets in which firms sell identical goods.

Unit 7 explains how firms choose their price and quantity when producing differentiated goods. The more competition there is from other firms producing similar products, the more restricted is the choice of price: the firm’s demand curve is then quite flat (elastic) because raising the price would cause consumers to switch to other similar brands.


​If products are identical and consumers can easily switch from one firm to another, the choice of price is extremely restricted: firms will be price-takers in equilibrium.

Imagine a city where many small bakeries produce bread and sell it directly to consumers. Figure 8.7 shows the market demand curve for one product, a large baguette: the total amount demanded at each price by all consumers in the city. It is downward-sloping as usual because at higher prices, fewer consumers will be willing to buy.




                [image: In this diagram, the horizontal axis shows the quantity of loaves, denoted Q, ranging from 0 to 10,000. The vertical axis shows price in Euros, denoted P, ranging from 0 to 5. Coordinates are (quantity, price). A downward-sloping convex curve starts from point (0, 4.75) and passes through point (10,000, 0.5).]



Figure 8.7 
The market demand curve for bread.






Suppose that you are the owner of one small bakery that specializes in baguette production. You have to decide what price to charge, and how many to produce each morning. Suppose that neighbouring bakeries are selling loaves identical to yours at €2.35. This is the prevailing market price, and you will not be able to sell loaves at a higher price than other bakeries, because no one would buy—you are a price-taker. But at €2.35, there are many consumers willing to buy, so you can sell as many loaves as you wish.


​​What you should do depends on your costs of production—and, in particular, on your marginal costs. You have some fixed costs—the costs associated with your premises and equipment—but you have to pay these irrespective of the number of loaves you produce. It is the additional costs of actually making each loaf of bread—the cost of the ingredients, and what you have to pay your employees for the time it takes to bake a loaf—that determine whether you should produce 30, 50, or 100 loaves per day. Once you have installed mixers, ovens, and other equipment, the marginal cost of each extra loaf may be relatively low, as long as you don’t exceed the capacity of your equipment.

Figure 8.8 illustrates this situation. You have the capacity to produce up to 120 loaves per day at a constant marginal cost of €1.50. If you want to produce more than 120 loaves with your current equipment, you will have to operate overnight, paying overtime wage rates and higher energy costs. You could then produce up to 60 more loaves, at a marginal cost of €2.60.

The horizontal line at P = €2.35 represents the demand for bread from your bakery—because you are a price-taker, each loaf you produce can be sold for €2.35.

In this example, it is easy to find the profit-maximizing price and quantity without drawing isoprofit curves. Work through Figure 8.8 to understand how to do it.


  


                [image: The profit-maximizing price and quantity.]
                [image: The profit-maximizing price and quantity.]



Figure 8.8 
The profit-maximizing price and quantity.






  


                [image: The marginal cost of a loaf in normal production hours: In this diagram, the horizontal axis shows the quantity of loaves, denoted Q, ranging from 0 to 200. The vertical axis shows the price and marginal cost in euros, denoted P and MC respectively. Coordinates are (quantity, price). A horizontal line at €1.50 shows the marginal cost of a loaf until the 120th loaf.]



The marginal cost of a loaf in normal production hours



Whatever quantity of loaves you decide to produce between 0 and 120, the cost of making one more loaf—that is, the marginal cost—is €1.50.






  


                [image: Marginal cost when operating overnight: In this diagram, the horizontal axis shows the quantity of loaves, denoted Q, ranging from 0 to 200. The vertical axis shows the price and marginal cost in euros, denoted P and MC respectively. Coordinates are (quantity, price). A horizontal line at €1.50 shows the marginal cost of a loaf until the 120th loaf. A horizontal line at €2.60 shows the marginal cost of a loaf from the 121st loaf.]



Marginal cost when operating overnight



To produce more than 120 loaves, you have to operate beyond normal working hours, at a marginal cost of €2.60, up to a maximum capacity of 180 loaves. Your marginal cost function steps up at 120.






  


                [image: The prevailing market price: In this diagram, the horizontal axis shows the quantity of loaves, denoted Q, ranging from 0 to 200. The vertical axis shows the price and marginal cost in euros, denoted P and MC respectively. Coordinates are (quantity, price). A horizontal line at €1.50 shows the marginal cost of a loaf until the 120th loaf. A horizontal line at €2.60 shows the marginal cost of a loaf from the 121st loaf. A horizontal line at €2.35 shows the market price of a loaf of bread. The area between this line and the horizontal axis is the feasible set.]



The prevailing market price



The market price is P = €2.35. If you choose a higher price, customers will go to other bakeries. Your feasible set of prices and quantities is the shaded area below the horizontal line at P, where the price is less than or equal to €2.35, and the quantity is less than or equal to 180.






  


                [image: The profit-maximizing price: In this diagram, the horizontal axis shows the quantity of loaves, denoted Q, ranging from 0 to 200. The vertical axis shows the price and marginal cost in euros, denoted P and MC respectively. Coordinates are (quantity, price). A horizontal line at €1.50 shows the marginal cost of a loaf until the 120th loaf. A horizontal line at €2.60 shows the marginal cost of a loaf from the 121st loaf. A horizontal line at €2.35 shows the market price of a loaf of bread. The area between this line and the horizontal axis is the feasible set.]



The profit-maximizing price



However many loaves you produce, you should sell them at €2.35 each. A higher price is not feasible, and a lower price would bring less profit.






  


                [image: The profit-maximizing quantity: In this diagram, the horizontal axis shows the quantity of loaves, denoted Q, ranging from 0 to 200. The vertical axis shows the price and marginal cost in euros, denoted P and MC respectively. Coordinates are (quantity, price). A horizontal line at €1.50 shows the marginal cost of a loaf until the 120th loaf. A horizontal line at €2.60 shows the marginal cost of a loaf from the 121st loaf. A horizontal line at €2.35 shows the market price of a loaf of bread.]



The profit-maximizing quantity



On every loaf you produce up to 120, you can make a surplus of €2.35 − €1.50 = €0.85. Each additional loaf increases your profit. Above 120, you will make a loss of €2.60 − €2.35 = €0.25 on each additional loaf. So your profit-maximizing quantity is Q* = 120.






  


                [image: Producer surplus: In this diagram, the horizontal axis shows the quantity of loaves, denoted Q, ranging from 0 to 200. The vertical axis shows the price and marginal cost in euros, denoted P and MC respectively. Coordinates are (quantity, price). A horizontal line at €1.50 shows the marginal cost of a loaf until the 120th loaf. A horizontal line at €2.60 shows the marginal cost of a loaf from the 121st loaf. A horizontal line at €2.35 shows the market price of a loaf of bread. The area between the market price line and the marginal cost line at €1.50 is the producer surplus.]



Producer surplus



Your surplus is the shaded area between the line P = €2.35 and the marginal cost. Surplus = (2.35 − 1.50) × 120 = €102.








Your best choice is P = €2.35 and Q = 120; you maximize profit by making as many loaves as possible at a marginal cost below the market price. Your profit will be the total surplus on 120 loaves minus your fixed costs.

Importantly, when you are a price-taker, it is not the market demand curve in Figure 8.7 that determines how many loaves you can sell at different prices; it is the price charged by your competitors. So we can think of the horizontal line at P = €2.35 in Figure 8.8 as your firm’s demand curve: as in Unit 7 it is the feasible frontier for your price and quantity. If you charge more than €2.35, your demand will be zero—but at €2.35 or less, you can sell as many loaves as you like.

The firm’s supply curve

A firm in a competitive market equilibrium does not choose a price. It accepts the market price, and chooses a quantity that depends on its marginal cost. Figure 8.8 shows how many loaves you will produce when the market price is €2.35. What would you do if the price changed? Your profit-maximizing quantity would depend on how the price compared with your marginal cost:


  	If the price falls below €1.50, you should immediately stop making bread. You would make a loss on every loaf produced.

  	As long as the price remains between €1.50 and €2.60, your profit-maximizing quantity remains the same. You should produce 120 loaves.

  	If the price rises above €2.60, it is higher than your marginal cost of producing additional loaves overnight. You now maximize profit by expanding output to a total of 180 loaves.




  It may seem surprising that we say that ‘price equals marginal cost’ in Figure 8.8. The profit-maximizing quantity is 120, and marginal cost jumps from €1.50 to €2.60 at this point. In the case of a jump in marginal costs, the point where the marginal cost function crosses the price line lies between the two marginal costs.




	supply curve
	A supply curve shows the number of units of output that would be supplied to the market at any given price. The firm’s supply curve shows the units supplied by an individual firm, and the market (or industry) supply curve shows the total number of units supplied by all sellers in the market (or firms in the industry). Also known as: supply function.



So the marginal cost function in Figure 8.8 is your firm’s supply curve: it tells you the number of loaves to produce for each level of the market price. Your profit-maximizing quantity can be found at the point where your marginal cost function crosses a horizontal line at the level of the market price. This result—that price equals marginal cost—is true for any firm in a competitive equilibrium when marginal cost is constant or increasing with quantity. We discuss another example in the extension to this section.

But remember that you also have fixed costs. It is possible that even at the profit-maximizing quantity, your surplus is too small to cover the fixed costs and leave you with a profit overall. This is most likely to happen if the market price is only just above €1.50. 120 loaves is still the best choice, because the surplus covers some of your fixed costs. If you expect the price to rise soon, it might be worth continuing to produce bread despite the short-term losses, so that the revenue helps you to cover the costs of maintaining your premises and retaining staff. If not, you may need to consider closing the business.


  
    Question 8.4 Choose the correct answer(s)

    Figure 8.8 shows a price-taking bakery’s marginal cost curve. The market price for bread is P = €2.35. Based on this information, read the following statements and choose the correct option(s).

    
      	The firm’s supply curve is horizontal.

      	If the market price falls to €2.00, the firm will reduce the number of loaves it supplies.

      	If the market price rises to €2.60, any quantity between 120 and 180 loaves would maximize the firm’s profit.

      	The marginal cost curve is the firm’s supply curve.

    

    
      	The firm’s demand curve is horizontal. Its supply curve is a step function.

      	At €2.00, the firm maximizes profit at the point where the firm’s demand curve (market price) intersects the marginal cost curve, where it still supplies 120 loaves.

      	At €2.60, the firm’s total profit is the same for any quantity between 120 and 180 loaves. (The firm exactly covers costs of production on the final 60 loaves.)

      	For each price, the marginal cost curve shows the quantity that the firm will choose to supply.

    

  



The market supply curve

The market for bread in the city has many consumers and many bakeries. Let’s suppose initially there are 15 bakeries, differing in marginal costs and production capacity for large baguettes depending on what other products they make and sell. Those who specialize in producing baguettes have more suitable premises, equipment, and staff skills, so they can produce at lower marginal costs than others.

Each bakery has a supply curve shaped similarly to the one in Figure 8.8, with a maximum capacity at constant marginal cost under normal operations. It may have higher steps corresponding to amounts it could produce at higher marginal cost by introducing extra shifts or switching production from other types of bread. It will produce the maximum number of loaves it can make at a marginal cost below the prevailing market price.

To find the market supply curve, we just add up the total amount that all the bakeries will supply at each price. Figure 8.9 shows how to do this, starting with the quantity produced at lowest marginal cost, and successively adding further quantities in order of increasing marginal production cost.


  


                [image: The market supply curve: 15 firms.]



Figure 8.9 
The market supply curve: 15 firms.






  


                [image: The market supply curve: In this diagram, the horizontal axis shows the quantity of loaves, denoted Q, and ranges from 0 to 4,000. The vertical axis shows price in euros, denoted P, and ranges between 0 and 5. An upward-sloping, step-function is shown.]



The market supply curve



To draw market supply, we plot all the quantities that can be produced by the 15 bakeries in order of their marginal costs—lowest first.






  


                [image: The bakery with the lowest cost: In this diagram, the horizontal axis shows the quantity of loaves, denoted Q, and ranges from 0 to 4,000. The vertical axis shows price in euros, denoted P, and ranges between 0 and 5. An upward-sloping, step-function is shown.The marginal cost of making 360 loaves is €1.]



The bakery with the lowest cost



One bakery can make 360 loaves per day at a marginal cost of €1 (MC = 1).






  


                [image: The next highest marginal cost: In this diagram, the horizontal axis shows the quantity of loaves, denoted Q, and ranges from 0 to 4,000. The vertical axis shows price in euros, denoted P, and ranges between 0 and 5. An upward-sloping, step-function is shown.The marginal cost of making 360 loaves is €1. The marginal cost of making 600 loaves is €1.1.]



The next highest marginal cost



Three bakeries can each produce 80 loaves per day at MC = 1.10. So a total of 240 loaves can be produced at MC = 1.10.






  


                [image: Production at high marginal cost: In this diagram, the horizontal axis shows the quantity of loaves, denoted Q, and ranges from 0 to 4,000. The vertical axis shows price in euros, denoted P, and ranges between 0 and 5. An upward-sloping, step-function is shown.]



Production at high marginal cost



Higher steps show the amounts that can be produced at higher marginal cost by bakeries switching production from other types of bread, or introducing overtime shifts. If all produce at maximum capacity, they can produce 4,000 loaves.






  


                [image: Market supply at price P: In this diagram, the horizontal axis shows the quantity of loaves, denoted Q, and ranges from 0 to 4,000. The vertical axis shows price in euros, denoted P, and ranges between 0 and 5. An upward-sloping, step-function is shown.The marginal cost of making 3,000 loaves is €3.]



Market supply at price P



If the price is P, only the bakeries with marginal cost less than or equal to P will produce bread. If the price was €3, the graph shows that total market supply would be 3,000 loaves.








If there were 50 bakeries in the city, more bread would be produced, with many more ‘steps’ on the supply curve. Rather than drawing them all, we approximate market supply with a smooth curve. Figure 8.10 shows an approximate market supply curve with 50 firms.




                [image: In this diagram, the horizontal axis shows the quantity of loaves, denoted Q, ranging from 0 to 10,000. The vertical axis shows the price in euros, denoted P, and ranges between 0 and 5. Coordinates are (quantity, price). An upward-sloping, convex curve starting from point (0, 1) is labelled supply (marginal cost).]



Figure 8.10 
The market supply curve: 50 bakeries.






The supply curve tells us two different things. If we choose any price, it tells us the total number of loaves the bakeries would produce. But to construct it, we plotted the marginal cost of each loaf of bread in increasing order of marginal costs. So, if we choose a particular quantity (7,000, say) and use the curve to find the corresponding value on the vertical axis (€2.74), this tells us that the marginal cost of the 7,000th loaf is €2.74. In other words, the market supply curve is the marginal cost curve for all the bread produced in the city.

Competitive equilibrium in the bread market

Now we know both the demand curve Figure 8.7 and the market supply curve (Figure 8.10). Figure 8.11 shows that the market-clearing price is exactly €2.00: consumers demand and firms supply 5,000 loaves per day. The bread market is in competitive equilibrium.




                [image: In this diagram, the horizontal axis shows the quantity of loaves, denoted Q, ranging from 0 to 10,000. The vertical axis shows the price in euros, denoted P, and ranges between 0 and 5. Coordinates are (quantity, price). An upward-sloping, convex curve starting from point (0, 1) is labelled supply (marginal cost). A downward-sloping, convex curve starting from point (0, 4.75) and passing through point (10,000, 0.5) is labelled demand. The two curves intersect at point A (5,000, 2).]



Figure 8.11 
Equilibrium in the market for bread.






Since the equilibrium is the point where the demand curve crosses the marginal cost curve, we know that—in equilibrium—both the willingness to pay of the 5,000th consumer, and the marginal cost of the 5,000th loaf, are equal to the market price.


  
    Question 8.5 Choose the correct answer(s)

    There are two different types of producers of a good in an industry where firms are price-takers. The marginal cost curves of the two types are given below:

    


                [image: There are two diagrams. Diagram 1 applies to Type A firms. The horizontal axis shows thequantity of the good and ranges between 0 and 45. The vertical axis shows marginal cost in dollars, and ranges between 0 and 3.5. Marginal cost is $1 until the 20th unit, $2.5 between the 21st and the 35th unit, and $3 between the 36th and 40th unit. Diagram 2 applies to Type B firms. The horizontal axis shows thequantity of the good and ranges between 0 and 45. The vertical axis shows marginal cost in dollars, and ranges between 0 and 3.5. Marginal cost is $1.5 until the 15th unit, $2.5 between the 16th and 20th unit, and $3 between the 21st and 30th unit.]






    Type A is more efficient than Type B: for example, as shown, at the output of 10 units, the Type A firms have a marginal cost of $1, as opposed to a marginal cost of $1.50 for the Type B firms. There are 10 Type A firms and 8 Type B firms in the market. Based on this information, read the following statements and choose the correct option(s).

    
      	At $1, the market supply is 320 units.

      	The market will supply 510 units at a price of $3.

      	At a price below $1, market supply is zero.

      	With different types of firms, we cannot determine the market’s marginal cost curve.

    

    
      	At $1, Type A firms supply 20 units, while Type B firms choose to supply 0 units, as their marginal cost is above $1 for all quantities. So the market supply is (10 × 20) + (8 × 0) = 200.

      	At $3, Type A firms supply 35 units and Type B firms supply 20 units. So the market supply is (10 × 35) + (8 × 20) = 510.

      	Prices below $1 are below the marginal cost curves of both firms, so all firms would choose to supply 0 units.

      	The market’s marginal cost curve is its supply curve. We can calculate supply at each price by adding up the quantities that each firm would produce at that price.

    

  




  Extension 8.4 Supply, demand, and competitive equilibrium

  
    In the main part of this section, we derived the supply function for a firm in a competitive market under the assumption that the firm’s marginal cost is constant until it reaches its production capacity. We used this to find market supply, and the equilibrium price and quantity.

    In this extension, we build on the analysis in Extensions 7.4, 7.5, and 7.6, and use calculus (differentiation) to find the supply function for a firm with a smoothly increasing marginal cost function. Then, we find the equilibrium price and quantity algebraically.

  

  In our model of competitive equilibrium in a city with many small bakeries and many consumers, the marginal cost (MC) for each bakery is a step function: marginal cost is constant until normal capacity is reached. Beyond that, marginal cost is higher: the function steps up to a higher level. Bakeries differ in their marginal costs, and each one produces the maximum number of loaves it can make at a marginal cost below the prevailing market price, \(P\). Adding up the total amount at each price gives us the market supply curve.

  Now consider a bakery with cost function, \(C(Q)\); we assume quantity \(Q\) is a continuous variable and obtain the marginal cost by differentiating:

\[\text{MC}=C'(Q)\]
  Suppose that the cost function is also convex: \(C''(Q)>0\). Then, marginal cost increases with quantity: MC is an upward-sloping line. We showed in Extension 7.6 that in this case, the firm’s average cost (AC) and isoprofit curves are U-shaped, and the MC curve passes through the minimum point of each one.

  
    The cost function in Figure 8.1 is \(C(Q)= F+a_1Q+a_2Q^2+a_3Q^3\), where \(F=35, a_1=1, a_2=0.00203\), and \(a_3 =0.00002\). If you wish, you can find the MC and AC curves algebraically and check their properties.

  

  Figure E8.1 shows the MC and isoprofit curves for a hypothetical bakery. They are similar to the ones in Extension 7.6, but we have not assumed that MC is a straight line.

  


                [image: In this diagram, the horizontal axis shows the quantity of loaves, Q, and ranges from 0 to 200. The vertical axis shows the price, P, and ranges from 0 to 5. Coordinates are (quantity, price). The marginal cost curve is an upward-sloping straight line with the equation MC = 1 + 0.00406Q + 0.00006Q-squared. The average cost curve is a U-shaped function with the equation 35/Q + 1 + 0.00203Q + 0.0002Q-squared. Two U-shaped curves lie above the average cost curve but do not intersect it. The lower curve is the isoprofit curve corresponding to a profit of 63 and intersects the marginal cost curve at (120, 2.35). The upper curve is the isoprofit curve corresponding to a profit of 155, and intersects the marginal cost curve at (155, 3).]



Figure E8.1 
Marginal cost and isoprofit curves for a bakery with increasing marginal cost.






  The profit-maximizing quantity

  In a competitive equilibrium, the bakery is a price-taker. If the market price is \(P\), how many loaves of bread should the bakery supply? Its profit is a function of quantity, \(Q\):

\[\Pi (Q)= PQ-C(Q)\]
  We can find the value of \(Q\) that maximizes profit by differentiating, and setting the derivative equal to zero to obtain the first-order condition:

\[\frac{d\Pi}{dQ}= P-C'(Q) = 0 \Rightarrow P = C'(Q)\]
  This is an important result: when the firm is a price-taker, it chooses its quantity, \(Q\), so that the marginal cost is equal to the market price.

  You can check, by finding the second derivative of profit, that the point where \(P = C'(Q)\) is a maximum point.

  Figure E8.2 demonstrates the same result using the graphical approach to profit maximization that we followed in Unit 7. In a competitive market, the bakery cannot choose a price above the market price because it would not attract any customers. So if the market price is \(P^*\), its feasible frontier is the line \(P = P^*\) and its feasible set is the shaded area below it. To achieve maximum profit, it should find the point in the feasible set that reaches the highest isoprofit curve—that is, a tangency point with the line \(P = P^*\).

  The slope of the isoprofit curve at the tangency point is zero. And since we know the marginal cost curve passes through the minimum points of all the the isoprofit curves, the profit-maximizing point must lie on the marginal cost curve: it satisfies the condition \(P^* = C'(Q^*)\).

  


                [image: In this diagram, the horizontal axis shows the quantity of loaves, Q, and ranges from 0 to 200. The vertical axis shows the price, P, and ranges from 0 to 5. Coordinates are (quantity, price). The marginal cost curve is an upward-sloping straight line with the equation MC = 1 + 0.00406Q + 0.00006Q-squared. The average cost curve is a U-shaped function with the equation 35/Q + 1 + 0.00203Q + 0.0002Q-squared. Two U-shaped curves lie above the average cost curve but do not intersect it. The lower curve is the isoprofit curve corresponding to a profit of 63 and intersects the marginal cost curve at (120, 2.35). The upper curve is the isoprofit curve corresponding to a profit of 155, and intersects the marginal cost curve at (155, 3). A horizontal line at a price of 2.35, denoted P-star, is tangent to the isoprofit of 63 at a quantity of 120, denoted Q-star.]



Figure E8.2 
The bakery maximizes profit where the feasible frontier is tangent to an isoprofit curve, which lies on the marginal cost curve.






  The firm’s supply function

  Since for each value of \(P\), the bakery chooses the quantity of loaves that satisfies the condition, \(P = C'(Q)\), we can say the equation, \(P = C'(Q)\), is the bakery’s inverse supply function. Graphically, the marginal cost function tells us how many loaves the firm will supply at any given price. If the equilibrium price changes, the firm will move to a different point on its marginal cost curve.

  If we rearrange the equation, \(P = C'(Q)\), to write \(Q\) in terms of \(P\), we obtain the direct supply function: the value, \(Q\), that the firm will choose for a given value of \(P\). We will write the firm’s supply function as:

\[Q=S(P)\]
  where \(Q=S(P)\) is the inverse of the marginal cost function, \(P=C'(Q)\).

  The market supply function

  Suppose the total number of bakeries in the market is \(m\). We will now write \(Q^i=S^i(P)\) for the supply function of the \(i{^t}{^h}\) bakery, for \(i=1, \ldots, m\), \(Q\), and \(Q=S(P)\) for the market supply function (the total quantity of bread supplied to the market by all the bakeries together).

  When the market price is \(P\), the total amount of bread supplied to the market is the sum of the amounts \(Q^i\) supplied by each bakery. So the market supply is:

\[Q= S(P) \text{ where } S(P)=\sum_{i = 1}^m S^i (P)\]
  In Figure E8.3, we have drawn the supply functions for an example in which there are 50 bakeries (\(m = 50\)) with identical upward-sloping supply functions, so that \(S(P)= 50 \times S^i(P)\). The supply function, \(S^i(P)\), for an individual bakery is shown on the left, and the total market supply, \(S(P)\), is on the right. The curves appear to have exactly the same shape. But they are drawn using different scales; the quantity of loaves supplied at each price, on the horizontal axis, is 50 times as high in the right-hand panel. If we drew them on the same scale, the market diagram would be 50 times as wide so the market supply curve would be much flatter (more elastic). The increase in price for each extra loaf produced is much lower on the market supply curve.

  


                [image: There are two diagrams. In diagram 1, the horizontal axis shows the firm’s quantity of loaves, denoted Q-i, and ranges from 0 to 200. The vertical axis shows price, denoted P, and ranges from 0 to 5. Coordinates are (quantity, price). The firm’s supply curve is an upward sloping curve with the equation P = 1 + 0.00406 + 0.00006Q-squared. In diagram 2, the horizontal axis shows the market quantity of loaves, denoted Q, and ranges from 0 to 10000. The vertical axis shows price, denoted P, and ranges from 0 to 5. The firm’s supply curve is an upward sloping curve that passes through the points (0, 1), (500, 1.05), and (5000, 2).]



Figure E8.3 
Supply functions for the firm and the market (identical bakeries).






  Just as in the case in the main part of this section, where the individual bakeries’ marginal costs are step functions, the market supply curve here can be interpreted as the marginal cost curve for the market as a whole. This is true whether or not the bakeries have the same marginal cost function. At any given price, each bakery chooses to produce a quantity where the marginal cost is equal to the price. So at the total market quantity, the cost of one more loaf would be the same, whichever bakery produced it.

  Equilibrium in the bread market

  If we know the supply and demand functions for any market, we can find the competitive equilibrium price and quantity graphically at the point where they cross, as in Figure 8.11 in the main part of this section.

  We can find the equilibrium mathematically by solving a pair of simultaneous equations—the market supply and demand curves—for the equilibrium values of \(P\) and \(Q\).

  If the demand and supply curves are expressed in terms of the direct demand and supply functions, \(Q=S(P)\) and \(Q=D(P)\), we can start by finding an equilibrium price—that is, a price that clears the market, equalizing the quantities demanded and supplied. The equilibrium price satisfies the equation:

\[S(P)=D(P)\]
  
    If instead you start from the indirect supply function, in which price, \(P\), equals marginal cost, which is a function of \(Q\), you can find the equilibrium quantity first, by substituting for \(P\) in the demand function.

  

  The demand curve is downward-sloping; that is to say, \(D(P)\) is a strictly decreasing function. Then, if \(S(P)\) is a strictly increasing function (like the one shown in Figure E8.3, and also in Figure 8.10 in the main part of this section), there is at most one equilibrium price (one crossing point). Having found the equilibrium price by solving this equation, the equilibrium quantity may be found by substituting the equilibrium price back into the supply or demand equation.

  Remember that the slope of the supply function comes from the cost function: market supply is upward-sloping if marginal costs increase with quantity. What happens when all firms have the same, constant, marginal cost? As discussed in Section 8.7, this is what we might expect to happen in the long run when firms are able to increase capacity, and enter or leave the market. All firms in the market will have the same marginal cost, and no fixed costs. In this case, the market supply curve is flat at a price, \(P_0\), equal to the marginal cost.

  If the supply curve is flat, you can’t interpret it as saying: ‘If the price is \(P\) then the quantity supplied is \(Q(P)’\). Instead, we can say that for any price less than \(P_0\) the quantity supplied is zero and for any price greater than \(P_0\) the quantity supplied is undefined. (Technically it is infinite, but we would assume as a practical matter that the flat supply curve would eventually hit some kind of quantity constraints.)

  But a flat supply curve presents no problems for finding the market equilibrium. The supply and demand curve are \(P=P_0\) and \(Q=S(P)\). Solving them simultaneously is straightforward: the equilibrium price and quantity are \(P=P_0\) and \(Q=D(P_0)\). Market supply determines the price, and the demand determines the quantity.

  You may be wondering what happens for the case in which costs decrease with quantity. The answer is that decreasing average costs (whether arising from fixed costs, or decreasing marginal costs) limit competition, as discussed in Section 7.11. Markets for goods with decreasing average costs cannot be in competitive equilibrium—they do not satisfy the conditions we used to derive the competitive market supply curve, \(S(P)\). Different models are required to analyse these cases.

  
    Exercise E8.1 Equilibrium in markets with identical firms

    Suppose there are 80 identical bakeries, each with the cost function, \(C(Q) = 240 + 6q + 2q^2\), where \(q\) refers to the number of loaves supplied by an individual bakery. The indirect market demand function is \(P = 170 \ – \ 2Q\), where \(Q\) refers to the total number of loaves in the market.

    
      	Find an expression for market supply. (Hint: Derive the supply function of an individual firm as a function of the market price.)

      	Find the equilibrium price, market quantity, and quantity supplied by each bakery.

      	Repeat Questions 1 and 2, but use the variable, \(m\), to represent the number of bakeries in the market. Explain how the equilibrium price, market quantity, and quantity supplied by each bakery changes with \(m\).

    

  

  
    Exercise E8.2 Market equilibrium with linear functions

    Suppose that the market demand and supply functions are both linear:

\[D(P)=a-bP, \quad S(P)=c+dP\]
    where \(a,\ b,\ c,\ d\) are constants. Assume that \(b > 0, d > 0, a > 0\), and \(a > c\).

    
      	Explain the reasoning behind these assumptions.

      	Find expressions for equilibrium price and quantity, as a function of these constants. What condition is required for a market equilibrium with \(Q>0\)?

    

  

  Read more (on inverse functions): Sections 7.4 of Malcolm Pemberton and Nicholas Rau. Mathematics for Economists: An Introductory Textbook (4th ed., 2015 or 5th ed., 2023). Manchester: Manchester University Press.



	



    

        

    
    

	
Unit 8 Supply and demand: Markets with many buyers and sellers

8.5 Gains from trade in competitive equilibrium: Allocation and distribution


	gains from trade, gains from exchange
	The benefits that each party gains from a transaction compared to how they would have fared without the transaction.




​​​Buyers and sellers of bread voluntarily engage in trade because both benefit. The gains from trade can be measured in the same way as in Unit 7, by the surpluses obtained by buyers and sellers. There is a potential surplus whenever a buyer will pay more for a loaf than the marginal cost of producing it.

Figure 8.12 shows the market supply and demand curves for bread. Remember that bakeries differ in their marginal costs of producing bread, and the supply curve tells us the marginal cost of each loaf produced. The demand curve shows the consumers’ willingness to pay. For every loaf up to the 5,000th one produced, there is a consumer who is willing to pay more than the marginal cost of producing it.

In the competitive equilibrium at point A, 5,000 loaves are sold at €2 each. All consumers up to the 5,000th receive a monetary surplus equal to their WTP minus the price; and producers of all loaves up to the 5,000th receive a surplus equal to the price minus the marginal cost of producing the loaf.


  


                [image: In this diagram, the horizontal axis shows quantity of loaves, denoted Q, and ranges from 0 to 10,000. The vertical axis shows sellers’ reservation price in dollars, denoted P (price), ranging from 0 to 5. Coordinates are (quantity of loaves, price). An upward-sloping line originates from point (0, 1) and passes through point A (5,000, 2). A downward-sloping, convex line connects the points (0, 4.75), (5,000, 2) and (10,000, 0.5) and is labelled demand curve. The demand curve intersects the supply curve at point (5,000, 2). The area between the demand curve, the vertical axis, and the horizontal line passing through price €2 is the consumer surplus. The area between the supply curve, the vertical axis, and the horizontal line passing through point €2 is the producer surplus.]



Figure 8.12 
Equilibrium in the bread market: gains from trade.






  


                [image: Consumer surplus: In this diagram, the horizontal axis shows quantity of loaves, denoted Q, and ranges from 0 to 10,000. The vertical axis shows sellers’ reservation price in dollars, denoted P (price), ranging from 0 to 5. Coordinates are (quantity of loaves, price). An upward-sloping line originates from point (0, 1) and passes through point A (5,000, 2). A downward-sloping, convex line connects the points (0, 4.75), (5,000, 2) and (10,000, 0.5) and is labelled demand curve. The demand curve intersects the supply curve at point (5,000, 2).]



Consumer surplus



At the equilibrium price of €2 in the bread market, a consumer who is willing to pay €3.25 obtains a surplus of €1.25.






  


                [image: Total consumer surplus: In this diagram, the horizontal axis shows quantity of loaves, denoted Q, and ranges from 0 to 10,000. The vertical axis shows sellers’ reservation price in dollars, denoted P (price), ranging from 0 to  255. Coordinates are (quantity of loaves, price). An upward-sloping line originates from point (0, 1) and passes through point A (5,000, 2). A downward-sloping, convex line connects the points (0, 4.75), (5,000, 2) and (10,000, 0.5) and is labelled demand curve. The demand curve intersects the supply curve at point (5,000, 2). The area between the demand curve, the vertical axis, and the horizontal line passing through price €2 is the consumer surplus.]



Total consumer surplus



The shaded area above €2 shows total consumer surplus—the sum of all the buyers’ gains from trade.






  


                [image: Producer surplus: In this diagram, the horizontal axis shows quantity of loaves, denoted Q, and ranges from 0 to 10,000. The vertical axis shows sellers’ reservation price in dollars, denoted P (price), ranging from 0 to 5 25. Coordinates are (quantity of loaves, price). An upward-sloping line originates from point (0, 1) and passes through point A (5,000, 2). A downward-sloping, convex line connects the points (0, 4.75), (5,000, 2) and (10,000, 0.5) and is labelled demand curve. The demand curve intersects the supply curve at point (5,000, 2).]



Producer surplus



The producer’s surplus on a unit of output is the difference between the price at which it is sold, and the marginal cost of producing it. The marginal cost of the 1,000th loaf is €1.11; since it is sold for €2, the producer obtains a surplus of €0.89.






  


                [image: Total producer surplus: In this diagram, the horizontal axis shows quantity of loaves, denoted Q, and ranges from 0 to 10,000. The vertical axis shows sellers’ reservation price in dollars, denoted P (price), ranging from 0 to 5 25. Coordinates are (quantity of loaves, price). An upward-sloping line originates from point (0, 1) and passes through point A (5,000, 2). A downward-sloping, convex line connects the points (0, 4.75), (5,000, 2) and (10,000, 0.5) and is labelled demand curve. The demand curve intersects the supply curve at point (5,000, 2). The area between the supply curve, the vertical axis, and the horizontal line passing through point €2 is the producer surplus.]



Total producer surplus



The shaded area below €2 is the sum of the bakeries’ surpluses on every loaf produced.






  


                [image: The total surplus in the bread market: In this diagram, the horizontal axis shows quantity of loaves, denoted Q, and ranges from 0 to 10,000. The vertical axis shows sellers’ reservation price in dollars, denoted P (price), ranging from 0 to 5. Coordinates are (quantity of loaves, price). An upward-sloping line originates from point (0, 1) and passes through point A (5,000, 2). A downward-sloping, convex line connects the points (0, 4.75), (5,000, 2) and (10,000, 0.5) and is labelled demand curve. The demand curve intersects the supply curve at point (5,000, 2). The area between the demand curve, the vertical axis, and the horizontal line passing through price €2 is the consumer surplus. The area between the supply curve, the vertical axis, and the horizontal line passing through point €2 is the producer surplus.]



The total surplus in the bread market



Adding together the consumer and producer surplus, we get the total surplus on all 5,000 loaves sold.








The whole shaded area in Figure 8.12—the sum of consumer and producer surplus—is the total surplus from trade in the bread market. All potential gains from trade are exhausted at the competitive equilibrium—in other words, the total surplus is maximized.


  
  ​Joel Waldfogel, an economist, gave his chosen discipline a bad name by suggesting that gift-giving at Christmas may result in a deadweight loss.1 If you receive a gift that is worth less to you than it cost the giver, you could argue that the surplus from the transaction is negative. Do you agree?2




  	If fewer loaves were produced, there would be unexploited gains from trade: some consumers without bread would be willing to pay more than the cost of producing another loaf.

  	If any more than 5,000 loaves were produced, the total surplus would decrease, because the surplus on the extra loaves would be negative: they would cost more to make than consumers would pay.

  	At the equilibrium, the marginal cost of the last loaf produced—the 5,000th—is equal to the willingness to pay of the last consumer who buys, so all potential gains from trade are exploited.




​This property holds in general: a competitive equilibrium allocation maximizes the total surplus available in the market. It contrasts with the allocation of a differentiated good (Figure 7.20), where there is a deadweight loss because the producer sets a price above the marginal cost of the last item produced.

Pareto efficiency


  Building block

  For an introduction to Pareto efficiency, read Section 4.5.



Since all potential gains from trade are exploited at the competitive equilibrium, we know that it is not possible to change the allocation (the amount of bread produced, and who buys and sells it) to make a consumer or firm better off without making any of them worse off.


	Pareto efficient, Pareto efficiency
	An allocation is Pareto efficient if there is no feasible alternative allocation in which at least one person would be better off, and nobody worse off.
	external effect, externality
	An external effect occurs when a person’s action confers a benefit or imposes a cost on others and this cost or benefit is not taken into account by the individual taking the action. External effects are also called externalities.
	complete contract
	A contract is complete if it a) covers all of the aspects of the exchange in which any party to the exchange has an interest, and b) is enforceable (by the courts) at close to zero cost to the parties.




​​​Does this mean the equilibrium allocation is Pareto efficient? The answer is yes, provided that no one other than the consumers and bakeries is affected by trade in the bread market. But if, for example, producing bread involved a lot of noise or pollution which affected the people living nearby, then to find a Pareto efficient allocation, we would have to allow for these additional costs of bread production (known as external effects).


​The Pareto efficiency of a competitive equilibrium allocation is often interpreted as a powerful argument in favour of markets as a means of allocating resources. But we should be careful not to exaggerate the value of this theoretical result. It holds only under the following stringent conditions:


  	In a market with many buyers and sellers of identical goods

  	At the equilibrium, when all participants are price-takers

  	When trade in the market has no external effects

  	Where there is a complete contract between each buyer and seller.




  Building block

  For an introduction to incomplete contracts, see Section 6.6 on incomplete contracts in the labour market.



The fourth condition can be assumed to hold in our example: the exchange of a loaf of bread for money is governed by a complete contract. If you find there is no loaf of bread in the bag marked ‘bread’ when you get home, you can get your money back. But in other cases, it may be impossible to ensure that all the important aspects of the exchange are covered by a legally enforceable contract.

In practice:


  	Most firms sell goods that are somehow differentiated from those of other firms—even bakeries selling identical loaves differ in location, and the service and range of goods they offer.

  	Evidence of price-taking is hard to find (Section 8.10).

  	Many goods have external effects—such as carbon emissions that contribute to climate change.

  	Contracts are often incomplete: for example, the buyer of a second-hand car may not know whether it is reliable and roadworthy.



The implications for Pareto efficiency of external effects and incomplete contracts are analysed in Unit 10.

The distribution of the gains from trade

There are two criteria for assessing an allocation: efficiency and fairness (Unit 5). Even if we think that a market allocation is Pareto efficient, we should not conclude that it is necessarily a desirable one. As we explain in Unit 7, consumer and producer surplus do not tell us about fairness, because the sum of monetary gains is a poor measure of the overall benefits. But we can assess how the monetary gains are distributed between the producers and the consumers, by comparing the consumer and producer surplus. In Figure 8.12, consumer surplus is slightly higher than producer surplus. This happens because the demand curve is relatively steep (inelastic).

Just as we measure the responsiveness of consumers to price changes using the elasticity of demand, we can use the elasticity of supply to measure the responsiveness of producers. In Figure 8.12, demand is less elastic than supply. In general, the distribution of the total surplus between consumers and producers depends on the relative elasticities of demand and supply.


  
  ​​Exercise 8.3 Maximizing the surplus

  Consider a market for the tickets to a football match. Six supporters of the Blue team would like to buy tickets; their valuations of a ticket (willingness to pay) are 8, 7, 6, 5, 4, and 3. The diagram below shows the demand ‘curve’. Six supporters of the Red team already have tickets, for which their reservation prices (willingness to accept) are 2, 3, 4, 5, 6, and 7.

  


                [image: In this diagram, the horizontal axis shows the number of supporters, ranging from 0 to 6, and the vertical axis shows willingness to pay, ranging from 0 to 10. A step function, connecting the points (0, 10), (0, 8), (1, 8), (1, 7), (2, 7), (2, 6), (3, 6), (3, 5), (4, 5), (4, 4), (5, 4), (5, 3), (6, 3) and (6, 0) represents the demand curve.]






  Suppose all trades are to take place at a single price as in a competitive market where buyers and sellers are price-takers.

  
    	Draw the supply and demand ‘curves’ on a single diagram. (Hint: the supply curve is also a step function, like the demand curve.)

    	Show that four trades take place in equilibrium.

    	What is the equilibrium price?

    	Calculate the following by adding up the surpluses of each individual trade: consumer (buyer) surplus, producer (seller) surplus, total surplus in equilibrium.

  

  Now suppose that the market operates through bargaining between individual buyers and sellers.

  
    	Find a way of matching the buyers and sellers so that more than four trades occur. (Hint: suppose the highest WTP buyer buys from the highest WTA seller.)

    	Using the scenario you found in step 5, work out the surplus from each trade and compare it to the equilibrium surplus from step 4.

    	Starting from the allocation of tickets you obtained through bargaining, in which at least five tickets are owned by Blue supporters, is there a way through further trade to make one of the supporters better off without making anyone worse off?

  




  Exercise 8.4 Gains from trade, deadweight loss, and elasticity of supply

  
    	Consider the bread market in Figure 8.12, where the equilibrium price is €2.00 and 5,000 loaves are sold. Suppose that the bakeries get together to form a cartel (a group of firms that collude in order to increase their joint profits). They agree to raise the price to €2.70, and jointly cut production to supply the number of loaves that consumers demand at that price. Sketch a diagram to illustrate the market outcome under the cartel. Shade the areas on your diagram to show the consumer surplus, producer surplus, and deadweight loss caused by the cartel.

    	Describe some features of goods that are likely to have highly elastic supply curves, and give some examples.

    	Draw two diagrams, one where the supply curve is highly elastic, and one where the supply curve is highly inelastic. Use your diagrams to explain how the share of the gains from trade obtained by producers depends on the elasticity of the supply curve.

  




  
    Question 8.6 Choose the correct answer(s)

    In Figure 8.12, the market equilibrium output and price of the bread market is shown to be at (Q*, P*) = (5,000, €2). Suppose that the mayor decrees that bakeries must sell their bread at a price of €1.50. Based on this information, read the following statements and choose the correct option(s).

    
      	The consumer and producer surpluses both increase.

      	The producer surplus increases, but the consumer surplus decreases.

      	The consumer surplus increases, but the producer surplus decreases.

      	The total surplus is lower than at the market equilibrium.

    

    
      	Producer surplus is lower, because producers who would have sold bread at prices between €1.50 and €2 no longer sell their bread.

      	Producer surplus is lower, because producers who would have sold bread at prices between €1.50 and €2 no longer sell their bread.

      	Consumer surplus is lower, because fewer trades occur (consumers are no longer able to buy bread from the producers who would have sold at prices between €1.50 and €2).

      	There is a deadweight loss, equal to the area of the triangle between the supply and demand curves to the left of equilibrium.

    

  




  
    Question 8.7 Choose the correct answer(s)

    Read the following statements about a competitive equilibrium allocation and choose the correct option(s).

    
      	It is the best possible allocation for everyone in the market.

      	No buyer’s or seller’s surplus can be increased without reducing someone else’s surplus.

      	The allocation must always be Pareto efficient.

      	The total surplus from trade is maximized.

    

    
      	The allocation maximizes the total surplus, but that does not mean it is best for everyone in the market—for example, we may think it is unfair.

      	This must be true, since the allocation maximizes the total surplus.

      	The equilibrium allocation may not be Pareto efficient if it affects someone other than the buyers or sellers.

      	This is a general property of competitive equilibrium.

    

  




  Extension 8.5 Gains from trade

  
    In the main part of this section, we described the gains from trade in the bread market diagrammatically, and argued that total surplus would be maximized at the competitive equilibrium. Now, we explain how to calculate consumer and producer surplus using calculus (integration) and prove the maximization result algebraically.

  

  Figure 8.12a, reproduced below as Figure E8.4, shows the gains from trade at the equilibrium in the market for bread in one city. The surplus obtained by consumers is represented by the area below the demand curve and above the horizontal line at the level of the market price. Producer surplus is the area above the supply curve and below the horizontal price line. The sum of these two areas is the total gain from trading in this market, relative to the outside option of no bread being produced.

  


                [image: In this diagram, the horizontal axis shows quantity of loaves, denoted Q, and ranges from 0 to 10,000. The vertical axis shows sellers’ reservation price in dollars, denoted P (price), ranging from 0 to 5. Coordinates are (quantity of loaves, price). An upward-sloping line originates from point (0, 1) and passes through point A (5,000, 2). A downward-sloping, convex line connects the points (0, 4.75), (5,000, 2) and (10,000, 0.5) and is labelled demand curve. The demand curve intersects the supply curve at point (5,000, 2). The area between the demand curve, the vertical axis, and the horizontal line passing through price €2 is the consumer surplus. The area between the supply curve, the vertical axis, and the horizontal line passing through point €2 is the producer surplus.]



Figure E8.4 
Equilibrium in the bread market: gains from trade.






  The demand and supply functions

  To determine the gains from trade mathematically, we need to specify the equations of the demand and supply curves. As in other extensions, we treat \(Q\) as a continuous variable so that we can use calculus for this analysis, rather than thinking of \(Q\) as representing discrete numbers of loaves.

  Suppose the demand for bread is described by the inverse demand function, \(P=f(Q)\), where \(P\) is the price and \(Q\) is the quantity of bread. Under the usual assumption that demand curves slope downward (the Law of Demand), \(f\) is a decreasing function: \(f'(Q)<0\).

  We know from Extension 8.4 that the inverse supply curve is the marginal cost curve for bread production in this market. If we let \(C(Q)\) be the total cost (for all the bakeries together) of producing a total quantity, \(Q\), then the marginal cost is \(C'(Q)\), and \(P=C'(Q)\) is the equation of the inverse market supply function. We assume \(C'(Q)\) is positive and increases with \(Q\), so that the supply curve slopes upward, which means that \(C(Q)\) is an increasing, convex function.

  Marginal cost is the derivative of total costs. So, we can find the total cost at quantity, \(Q\), by integrating the marginal cost function. Integrating between quantities 0 and \(Q\), we obtain:

\[C(Q) = C(0)+ \int_0^Q C'(q) \, dq\]
  where \(C(0)\) is the total cost at quantity zero—that is, the fixed costs. This equation tells us that the total cost, \(C(Q)\), is the fixed costs of all firms plus the area under the marginal cost curve for quantities less than or equal to \(Q\), which is the total variable costs.

  Calculating consumer and producer surplus

  Remember that the demand function tells us the willingness to pay (WTP) for bread. If consumers are lined up in order of willingness to pay for a loaf, then the \(q{^t}{^h}\) consumer is willing to pay \(P = f(q)\). Any buyer whose willingness to pay for a good is higher than the price they pay receives a surplus. Suppose that the \(q{^t}{^h}\) consumer pays \(P_0\) for a loaf of bread. Then the surplus of this consumer will be \(f(q) - P_0\). In Figure E8.4, where all consumers pay a price of €2, this is the vertical distance at the quantity, \(q\), between the demand curve and the horizontal line, \(P=2\).

  
	consumer surplus
	Each consumer who buys a good receives a surplus equal to their willingness to pay minus the price. The term ‘consumer surplus’ normally refers to the sum of these surpluses across all consumers.



  We defined consumer surplus as the sum of the surpluses (in monetary terms) for all the consumers who purchase bread; when quantity \(Q\) is a continuous variable, it is the integral of the surpluses over all these consumers.

  Suppose the price is \(P_0\) and the total quantity sold is \(Q_0\). Figure E8.5 illustrates this situation for the case, \(P_0=2.5, Q_0=3,000\). Then, consumer surplus corresponds to the shaded area between the demand curve and \(P=P_0\). We are assuming that all loaves are sold at the same price, but not that the market is in equilibrium.

  


                [image: In this diagram, the horizontal axis shows quantity of loaves, denoted Q, and ranges from 0 to 10,000. The vertical axis shows price in euros, denoted P, ranging from 0 to 5. Coordinates are (quantity of loaves, price). An upward-sloping line that originates from point (0, 1) and passes through point A (5,000, 2) is labelled ‘Supply, P = C’(Q)’. A downward-sloping, convex line connects the points (0, 4.75), (5,000, 2) and (10,000, 0.5) and is labelled ‘Demand, P = f(Q)’. The demand curve intersects the supply curve at point (5,000, 2). At a price of 2.5, denoted P_0, consumer surplus is the area enclosed by the points (0, 4.75), (3000, 2.98), (3000, 2.5), and (0, 2.5). Producer surplus is the area enclosed by the points (0, 1), (3000, 1.46), and (3000, 2.5), and (0, 2.5).]



Figure E8.5 
Consumer and producer surplus when \(Q=Q_0\) and \(P=P_0\).






  To find the shaded area that represents consumer surplus, we need to integrate the surpluses, \((f(q)-P_0)\), over all values of \(q\) between \(q=0\) and \(q=Q_0\):

\[\mbox{consumer surplus} = \int_0^{Q_0} (f(q) - P_0) \, dq = \int_0^{Q_0} f(q) \, dq - P_0Q_0 = F(Q_0) - P_0Q_0\]
  In this expression, we have introduced the notation, \(F(Q)\), to denote the integral of the function, \(f\). That is, the area under the demand curve for quantities between 0 and \(Q\). By the fundamental theorem of calculus:

\[F'(Q) = f(Q)\]
  We have specified that \(f(Q)\) is a decreasing function, so it follows that function \(F\) is concave.

  Likewise, since the market supply curve corresponds to the marginal costs of loaves of bread in order of increasing marginal cost, the \(q{^t}{^h}\) loaf costs \(C'(q)\) to produce. If the firm is paid \(P_0\) for this loaf, it receives a surplus equal to \(P_0 - C'(q)\). In the diagram, this is the vertical distance at the quantity, \(q\), between the supply curve and the horizontal line, \(P=P_0\).

  
	producer surplus
	The producer of a good receives a surplus on each unit, equal to the price minus the marginal cost of producing it. The term ‘producer surplus’ normally refers to the sum of these surpluses across all units sold.



  When the price is \(P_0\) and the quantity sold is \(Q_0\), we find total producer surplus (the shaded area between the supply curve and \(P=P_0\) in Figure E8.5) by integrating the surpluses, \(P_0 - C'(q)\), that are received by the producers of each loaf sold:

\[\mbox{producer surplus} = \int_0^{Q_0} (P_0 - C'(q)) \, dq = P_0Q - \int_0^{Q_0} C'(q) \, dq = P_0Q_0 - C(Q_0)+C(0)\]
  
    As explained in Section 7.7, producer surplus is the firm’s economic rent relative to the outside option of not producing any output, but still incurring the fixed costs. Profit is the firm’s rent relative to the outside option of leaving the market altogether.

  

  This expression shows that the producer surplus is equal to the firms’ profits plus their fixed costs. Equivalently, profit equals producer surplus minus fixed costs.

  Maximizing consumer and producer surplus

  The expressions we have obtained for consumer surplus, \(F(Q_0)-P_0Q_0\), and producer surplus, \(P_0Q_0 - C(Q_0)+C(0)\), give the value of consumer surplus for any price, \(P_0\), and any quantity, \(Q_0\); they apply whether or not the price is at the market-clearing level.

  Since they measure the gains from trade, it is useful to know what conditions make them as large as possible. Continuing to assume that the price is fixed at \(P=P_0\), we will consider how consumer surplus (CS) varies with quantity, \(Q\):

\[\text{CS}(Q) = F(Q) - P_0Q\]
  The value of \(Q\) that maximizes consumer surplus can be found by setting the derivative of CS to zero:

\[F'(Q) = P_0\]
  Note that since \(F(Q)\) is concave, the second derivative of CS is negative, which confirms that this condition gives us a maximum point.

  This equation tells us that if the price is \(P_0\), then CS is maximized when the quantity sold is on the demand curve at \(P_0\)—that is, when all consumers whose willingness to pay is greater than or equal to \(P_0\) participate in the market. If fewer consumers participate (as at \(Q_0\) in Figure E8.5), there are unexploited gains. And if any other consumers bought bread, they would receive a negative surplus, thereby decreasing the aggregate consumer surplus.

  In exactly the same way, you can show that producer surplus,

\[\text{PS}(Q) = P_0Q-C(Q)\]
  is maximized when

\[P_0 =C'(Q)\]
  So whatever the price, producers maximize their surplus if the marginal cost of bread is equal to the price.

  Maximizing total surplus

  The sum of the producer and consumer surplus is the total surplus. When the price is \(P_0\) and the quantity sold is \(Q\), total surplus is \(N(Q)\):

\[\begin{align}
 N(Q) &= F(Q) - P_0 Q + P_0 Q - C(Q)\\
\text{total surplus} &= \text{consumer surplus} +\text{producer surplus} 
\end{align}\]
  which can be simplified to:

\[N(Q) = F(Q) - C(Q)\]
  Note that the total surplus depends only on the quantity sold. Whatever the price, the amount paid for bread is a loss for consumers and an equal gain for firms, so the two cancel out when we add their surpluses together to evaluate the total surplus from the market.

  To find the quantity, \(Q^*\), that maximizes the total surplus, we set the derivative of N(Q) to zero. Then \(Q^*\) is the quantity that satisfies the equation:

\[F'(Q^*) =C'(Q^*)\]
  To be sure that \(Q^*\) maximizes \(N\), we need to consider the second derivative. Remember that \(F\) is concave, and \(C\) is convex. So the second derivative of \(F\) is negative, and the second derivative of \(C\) is positive. We can deduce that the second derivative of \(N\) is negative, and hence that \(Q^*\) corresponds to a maximum point.

  Since \(F'(Q^*) =f(Q^*)\), this equation tells us that \(Q^*\) is at the point where the inverse demand curve, \(P=f(Q)\), meets the inverse supply curve, \(P=C'(Q)\). \(Q^*\) is the level of output at which demand and supply curves cross. This is the level of output achieved when the market is in competitive equilibrium. Therefore, we have proved that in the competitive equilibrium allocation, in which the market clears at the equilibrium price \(P^* = f(Q^*) =C'(Q^*)\), the quantity sold maximizes the total gains from trade.

  
    Exercise E8.3 Calculating surplus

    Suppose the (indirect) market supply function is \(P = 2 + 4Q\) and the (indirect) market demand function is \(P = 80 - 2Q\).

    
      	Find the equilibrium price and quantity, and calculate the corresponding producer and consumer surplus. Draw a diagram to illustrate this outcome.

      	Now suppose the market price is fixed at \(P = 44\). Calculate producer and consumer surplus when (i) market quantity is determined by supply, and (ii) market quantity is determined by demand. For both scenarios, use a diagram to indicate these areas of surplus.

    

    Now suppose the (indirect) market supply function is \(P = 0.4Q^2 + Q + 14.7\) and the (indirect) market demand function is \(P = 0.1Q^2 – 8Q + 120\).

    
      	Find the equilibrium price and quantity, and calculate the corresponding producer and consumer surplus. (Hint: Use integration.) Draw a diagram to illustrate this outcome.

      	Now suppose the market price is fixed at \(P = 44.1\). Calculate producer and consumer surplus when (i) market quantity is determined by supply, and (ii) market quantity is determined by demand.

    

  

  Read more: Sections 8.4 (on convexity and concavity) and 19.1 (on integration) of Malcolm Pemberton and Nicholas Rau. Mathematics for Economists: An Introductory Textbook (4th ed., 2015 or 5th ed., 2023). Manchester: Manchester University Press.




  
    	
      Joel Waldfogel. 1993. ‘The Deadweight Loss of Christmas’. The American Economic Review 83 (5) (December): pp. 1328–1336. ↩

    

    	
      The Economist. 2009. ‘Is Santa a Deadweight Loss?’. Updated 14 December 2009. ↩

    

  



	



    

        

    
    

	
Unit 8 Supply and demand: Markets with many buyers and sellers

8.6 Changes in supply and demand


​​​Quinoa is a cereal crop grown on the Altiplano, a high barren plateau in the Andes of South America. It is a traditional staple food in Peru and Bolivia. At the beginning of the twenty-first century, as its nutritional properties became known, there was a huge increase in demand from richer, health-conscious consumers in Europe and North America. Figures 8.13a and 8.13b show that the price of quinoa trebled and production almost doubled in 10 years. Figure 8.13c indicates the strength of the increase in demand: spending on imports of quinoa rose from just $2.4 million to $43.7 million.




                [image: In this bar chart, the horizontal axis shows years from 2001 to 2011, and the vertical axis shows production of quinoa in thousands of tons, ranging from 0 to 90. Data for Ecuador, Peru, and Bolivia are shown. From 2001 to 2011, quinoa production increased from 45 thousand tons to 80 thousand tons, while the proportion of quinoa produced by each country stayed fairly constant, with Ecuador producing around 1%, and Bolivia and Peru dividing the remaining percentage roughly equally between them.]



Figure 8.13a 
The production of quinoa.






Jose Daniel Reyes and Julia Oliver. 2013. ‘Quinoa: The Little Cereal That Could’. The Trade Post. 19 March. Underlying data from Food and Agriculture Organization of the United Nations. FAOSTAT Database.






For the producer countries, these changes were a mixed blessing. While their staple food became expensive for poor consumers, farmers—who are among the poorest—benefited from the boom in export sales.




                [image: In this line chart, the horizontal axis shows years ranging from 2001 to 2010, and the vertical axis shows the price of quinoa in dollars per ton, ranging from 0 to 1,400. Two lines show the price of quinoa over time in Bolivia and Peru, respectively. From 2001 to 2007, the price of quinoa stayed fairly constant in both countries, at around 450 for Bolivia and 350 for Peru. From 2007 to 2010, the price of quinoa increased dramatically to 1,300 for Bolivia and 1,200 for Peru.]



Figure 8.13b 
Quinoa producer prices.






Jose Daniel Reyes and Julia Oliver. 2013. ‘Quinoa: The Little Cereal That Could’. The Trade Post. 19 March. Underlying data from Food and Agriculture Organization of the United Nations. FAOSTAT Database.






How can we explain the rapid increase in the price of quinoa? In this section and the next, we analyse the effects of changes in demand and supply using simple examples. At the end of the next section, you can apply the analysis to the real-world case of quinoa.


​


                [image: In this bar chart, the horizontal axis shows years from 2001 to 2011, and the vertical axis shows the import demand for quinoa in millions of dollars, ranging from 0 to 50. Bars show the import demand in four regions: EU-27 countries, Canada, the United States, and all other countries. From 2001 to 2011, global import demand for quinoa increased from 2 million to nearly 45 million dollars. In all years, more than half of the total demand for quinoa comes from EU-27 countries, followed by Canada and the United States, then all other countries.]



Figure 8.13c 
Global import demand for quinoa.






Jose Daniel Reyes and Julia Oliver. 2013. ‘Quinoa: The Little Cereal That Could’. The Trade Post. 19 March.. Underlying data from Food and Agriculture Organization of the United Nations. FAOSTAT Database.






An increase in demand

Imagine a market in which hat sellers make and sell hats to consumers. Figure 8.14 shows the competitive equilibrium of this market. At point A, the equilibrium price equalizes the number of hats demanded by consumers and supplied by hat sellers. At this point, no one can benefit by offering or charging a different price, given the price everyone else is offering or charging—it is a Nash equilibrium.

Suppose that hat-wearing becomes more fashionable. More people want to buy hats. Follow the steps in Figure 8.14 to analyse the effects of this increase in the demand.


  


                [image: In this diagram, the horizontal axis shows the quantity of hats, in thousands, ranging from 0 to 60, and the vertical axis shows the price in dollars, ranging from 0 to 25. Coordinates are (quantity, price). There are three lines. The first is an upward-sloping line that starts at (0, 2) and is labelled Supply. The second is a downward-sloping line that connects the points (0, 20) and (40, 0), and is labelled Original demand. These two lines intersect at the point A (24, 8). The third line is labelled New demand. It lies above the original demand curve at all points, is flatter than the original demand curve, and intersects the supply curve at point C (32, 10). It passes through points B (24, 14) and D (37, 8).]



Figure 8.14 
An increase in demand for hats.






  


                [image: The initial equilibrium: In this diagram, the horizontal axis shows the quantity of hats, in thousands, ranging from 0 to 60, and the vertical axis shows the price in dollars, ranging from 0 to 25. Coordinates are (quantity, price). There are two lines that intersect at the point A (24, 8). The first is an upward-sloping line that starts at (0, 2) and is labelled Supply. The second is a downward-sloping line that connects the points (0, 20) and (40, 0), and is labelled Original demand.]



The initial equilibrium



At point A, the market is in competitive equilibrium. 24,000 hats are sold at a price of $8 each. The supply curve is the marginal cost curve, so the marginal cost of producing a hat at point A is $8.






  


                [image: An increase in demand: In this diagram, the horizontal axis shows the quantity of hats, in thousands, ranging from 0 to 60, and the vertical axis shows the price in dollars, ranging from 0 to 25. Coordinates are (quantity, price). There are three lines. The first is an upward-sloping line that starts at (0, 2) and is labelled Supply. The second is a downward-sloping line that connects the points (0, 20) and (40, 0), and is labelled Original demand. These two lines intersect at the point A (24, 8). The third line is labelled New demand. It lies above the original demand curve at all points, and is flatter than the original demand curve.]



An increase in demand



Hat-wearing becomes more fashionable. More people want to buy hats at each possible price. The demand curve shifts to the right.






  


                [image: Excess demand: In this diagram, the horizontal axis shows the quantity of hats, in thousands, ranging from 0 to 60, and the vertical axis shows the price in dollars, ranging from 0 to 25. Coordinates are (quantity, price). There are three lines. The first is an upward-sloping line that starts at (0, 2) and is labelled Supply. The second is a downward-sloping line that connects the points (0, 20) and (40, 0), and is labelled Original demand. These two lines intersect at the point A (24, 8). The third line is labelled New demand. It lies above the original demand curve at all points, is flatter than the original demand curve, and passes through point D (37, 8). The horizontal distance between points A and D is excess demand.]



Excess demand



If the price remained at $8, there would be excess demand for hats—that is, demand would exceed supply (point D).






  


                [image: Raising price and quantity: In this diagram, the horizontal axis shows the quantity of hats, in thousands, ranging from 0 to 60, and the vertical axis shows the price in dollars, ranging from 0 to 25. Coordinates are (quantity, price). There are three lines. The first is an upward-sloping line that starts at (0, 2) and is labelled Supply. The second is a downward-sloping line that connects the points (0, 20) and (40, 0), and is labelled Original demand. These two lines intersect at the point A (24, 8). The third line is labelled New demand. It lies above the original demand curve at all points, is flatter than the original demand curve, and intersects the supply curve at point C (32, 10). It passes through points B (24, 14) and D (37, 8).]



Raising price and quantity



With excess demand, hat sellers who observe more customers realise that they could make higher profits both by raising the price and by producing more hats. They adjust prices and quantities until a new equilibrium emerges at point C.








The increase in demand moves the equilibrium from A to C, where more hats are sold at a higher price. Since the price is higher, additional hats are produced at higher marginal cost. Although more people buy hats at point C compared to point A, those with WTP between $8 and $10 (between points C and D) no longer want to buy.

We have described the scenario in which hats become more fashionable as an ‘increase in demand’. It’s important to understand exactly what we mean:


  	Demand is higher at each possible price, so the demand curve has shifted.

  	In response to this shift, there is a change in the equilibrium price. At the current price, sellers find that they can sell more hats than before.

  	Sellers respond to this price message by increasing the quantity supplied, along the supply curve.

  	But the supply curve itself has not shifted (the marginal costs of hat sellers have not changed): instead the equilibrium quantity supplied has increased because of the price change.



Figure 8.14 shows that if the supply curve were steeper (more inelastic), price would rise more and quantity would increase less. Conversely, if the supply curve were quite flat (elastic), then the price rise would be smaller and the quantity increase larger.


	exogenous shock
	An exogenous shock (for example a demand shock or a supply shock) is a change in one or more of the exogenous variables in a model—that is, variables that are othewise held constant by the modeller.
	exogenous
	Exogenous means ‘generated outside the model’. In an economic model, a variable is exogenous if its value is set by the modeller, rather than being determined by the workings of the model itself. See also: endogenous.




​Shifts in demand (or supply) are often referred to as exogenous shocks in economic analysis. We start by specifying an economic model and find the equilibrium. Then we analyse how the equilibrium changes when something changes—the model receives a shock. The shock is called exogenous because the model doesn’t explain why it happened: it shows the consequences, not the causes.

Market equilibration through rent-seeking


​How does the hat market adjust from A to C? At the original competitive equilibrium, the price of a hat was $8, and all buyers and sellers were acting as price-takers. When demand increases, they do not immediately know that the equilibrium price has risen to $10. If everyone were to remain a price-taker, the price would not change. But when demand shifts, some of the buyers or sellers will realise that they can benefit by being a price-maker, and decide to offer or charge a different price from the others.

For example, when a hat seller notices that every day there are customers wishing to buy hats, but none left on the shelf, she realises that some of them would be happy to pay more than the going price. And that some who had bought hats at the going price would have been willing to pay more. So she will raise her price the next day—price-taking is no longer her best strategy, and she becomes a price-maker. She does not know exactly where the new demand curve is, but she realises that now there are people who want to buy hats, but go home disappointed.

By raising the price, she raises her profit rate. If she was making normal profit in the original equilibrium, she is now earning an economic rent (at least temporarily)—that is, higher profits than are necessary to keep her hat business going.

Moreover, because hats are now being sold at prices above the marginal cost in the hat industry, some sellers will produce and sell more hats. As a result of the rent-seeking behaviour of hat sellers, a new equilibrium is reached at point C in Figure 8.14. At this point, the market again clears and none of the sellers or buyers can benefit from charging a price different from $10. They all return to being price-takers, until the next shock comes along.


	disequilibrium rent
	The economic rent that arises when a market is not in equilibrium, for example when there is excess demand or excess supply in a market for some good or service. In contrast, rents that arise in equilibrium are called equilibrium rents.




​​When a market is not in equilibrium, both buyers and sellers can act as price-makers, transacting at prices different from the previous equilibrium price and earning disequilibrium rents. In the opposite case of a fall in demand for hats, there would be excess supply at the original equilibrium price of $8. A customer at the hat shop might say to the hat seller: ‘You have quite a few unsold hats piling up on your shelf. I’d be happy to buy one of those for $7.’ To the buyer this would be a bargain. But it may also be a good deal for the seller, if at the reduced level of sales $7 is still greater than the marginal cost of producing a hat.

An increase in supply due to improved productivity


​As an example of an exogenous increase in supply (a supply shock), think again about the case of the bread market. The supply curve represents the marginal cost of producing bread. Suppose that bakeries discover a new technique that allows workers to make bread more quickly. This will reduce the marginal cost of a loaf at each level of output. The marginal cost curve of each bakery shifts down, and so does the market supply curve.

Figure 8.15 shows the original supply and demand curves for the bakeries, and what happens when marginal costs fall.


  


                [image: In this diagram, the horizontal axis shows the quantity of loaves, denoted Q, and ranges from 0 to 10,000. The vertical axis shows the price in euros, denoted P, and ranges from 0 to 5. Coordinates are (quantity, price). An upward-sloping, convex curve starting from point (0, 1) is labelled original supply (marginal cost). A downward-sloping, convex curve starting from point (0, 4.75) and passing through point (10,000, 0.5) is labelled demand. The demand and original supply curves intersect at point A (5,000, 2). Another upward-sloping, convex curve is labelled new supply (marginal cost), lies below the original supply curve at all points, and intersects the demand curve at point B (6,100, 1.5).]



Figure 8.15 
An increase in the supply of bread: a fall in marginal cost.






  


                [image: The initial equilibrium point: In this diagram, the horizontal axis shows the quantity of loaves, denoted Q, and ranges from 0 to 10,000. The vertical axis shows the price in euros, denoted P, and ranges from 0 to 5.In this diagram, the horizontal axis shows the quantity of loaves, denoted Q, ranging from 0 to 10,000. The vertical axis shows the price in euros, denoted P, and ranges between 0 and 5. Coordinates are (quantity, price). An upward-sloping, convex curve starting from point (0, 1) is labelled original supply (marginal cost). A downward-sloping, convex curve starting from point (0, 4.75) and passing through point (10,000, 0.5) is labelled demand. The demand and original supply curves intersect at point A (5,000, 2).]



The initial equilibrium point



The city’s bakeries start out at point A, producing 5,000 loaves and selling them for €2 each.






  


                [image: A fall in marginal costs: In this diagram, the horizontal axis shows the quantity of loaves, denoted Q, and ranges from 0 to 10,000. The vertical axis shows the price in euros, denoted P, and ranges from 0 to 5.In this diagram, the horizontal axis shows the quantity of loaves, denoted Q, ranging from 0 to 10,000. The vertical axis shows the price in euros, denoted P, and ranges between 0 and 5. Coordinates are (quantity, price). An upward-sloping, convex curve starting from point (0, 1) is labelled original supply (marginal cost). A downward-sloping, convex curve starting from point (0, 4.75) and passing through point (10,000, 0.5) is labelled demand. The demand and original supply curves intersect at point A (5,000, 2). Another upward-sloping, convex curve is labelled new supply (marginal cost) and lies below the original supply curve at all points.]



A fall in marginal costs



The supply curve corresponds to the bakeries’ marginal costs. When marginal costs fall, the supply curve shifts down.






  


                [image: An increase in supply: In this diagram, the horizontal axis shows the quantity of loaves, denoted Q, and ranges from 0 to 10,000. The vertical axis shows the price in euros, denoted P, and ranges from 0 to 5.In this diagram, the horizontal axis shows the quantity of loaves, denoted Q, ranging from 0 to 10,000. The vertical axis shows the price in euros, denoted P, and ranges between 0 and 5. Coordinates are (quantity, price). An upward-sloping, convex curve starting from point (0, 1) is labelled original supply (marginal cost). A downward-sloping, convex curve starting from point (0, 4.75) and passing through point (10,000, 0.5) is labelled demand. The demand and original supply curves intersect at point A (5,000, 2). Another upward-sloping, convex curve is labelled new supply (marginal cost) and lies below the original supply curve at all points.]



An increase in supply



The supply curve has shifted down. But another way to think of this change is to say that the supply curve has shifted to the right. Since costs have fallen, the amount that bakeries supply at each price is greater—an increase in supply.






  


                [image: Excess supply when the price is €2: In this diagram, the horizontal axis shows the quantity of loaves, denoted Q, and ranges from 0 to 10,000. The vertical axis shows the price in euros, denoted P, and ranges from 0 to 5.In this diagram, the horizontal axis shows the quantity of loaves, denoted Q, ranging from 0 to 10,000. The vertical axis shows the price in euros, denoted P, and ranges between 0 and 5. Coordinates are (quantity, price). An upward-sloping, convex curve starting from point (0, 1) is labelled original supply (marginal cost). A downward-sloping, convex curve starting from point (0, 4.75) and passing through point (10,000, 0.5) is labelled demand. The demand and original supply curves intersect at point A (5,000, 2). Another upward-sloping, convex curve is labelled new supply (marginal cost) and lies below the original supply curve at all points. The horizontal distance between point A and the new supply curve is excess supply.]



Excess supply when the price is €2



At the original price, there is more bread than buyers want (excess supply). The bakeries could benefit from lowering their prices and selling more bread.






  


                [image: The new equilibrium point: In this diagram, the horizontal axis shows the quantity of loaves, denoted Q, and ranges from 0 to 10,000. The vertical axis shows the price in euros, denoted P, and ranges from 0 to 5. Coordinates are (quantity, price). An upward-sloping, convex curve starting from point (0, 1) is labelled original supply (marginal cost). A downward-sloping, convex curve starting from point (0, 4.75) and passing through point (10,000, 0.5) is labelled demand. The demand and original supply curves intersect at point A (5,000, 2). Another upward-sloping, convex curve is labelled new supply (marginal cost), lies below the original supply curve at all points, and intersects the demand curve at point B (6,100, 1.5).]



The new equilibrium point



The new market equilibrium is at point B, where more bread is sold and the price is lower. The demand curve has not shifted, but the fall in price has led to an increase in the quantity of bread demanded, along the demand curve.








The improvement in the technology of breadmaking leads to:


  	an increase in supply (the supply curve shifts)

  	a fall in the price of bread

  	a rise in the quantity sold.



The demand curve does not shift, but the quantity demanded rises along the demand curve in response to the price change.

The supply curve would also shift if the number of firms in the market and their capacity for producing bread were to change. In the next section, we consider why and how this might happen, and how the equilibrium would change.


  Exercise 8.5 Prices, shocks, and revolutions

  Historians usually attribute the wave of revolutions in Europe in 1848 to long-term socioeconomic factors and a surge of radical ideas. But a poor wheat harvest in 1845 lead to food shortages and sharp price rises, which may have contributed to these sudden changes.1

  The table shows the average and peak prices of wheat from 1838 to 1845, relative to silver. There are three groups of countries: those where violent revolutions took place, those where constitutional change took place without widespread violence, and those where no revolution occurred.

  
    	Explain, using supply and demand curves, how a poor wheat harvest could lead to price rises and food shortages.

    	Find a way to present the data to show that the size of the price shock, rather than the price level, is associated with the likelihood of revolution. (An Excel file containing this data is available for download).

    	Do you think this is a plausible explanation for the revolutions that occurred?

    	A journalist suggests that similar factors played a part in the Arab Spring in 2010. Read the post. What do you think of this hypothesis?

  

  




  
    	
    	
    	Avg. price 
(1838–45)
    	Max. price 
(1845–48)
  



  
    	Violent revolution (1848)
    	Austria
    	52.9
    	104.0
  

  
    	Baden
    	77.0
    	136.6
  

  
    	Bavaria
    	70.0
    	127.3
  

  
    	Bohemia
    	61.5
    	101.2
  

  
    	France
    	93.8
    	149.2
  

  
    	Hamburg
    	67.1
    	108.7
  

  
    	Hessedarmstadt
    	76.7
    	119.7
  

  
    	Hungary
    	39.0
    	92.3
  

  
    	Lombardy
    	88.3
    	119.9
  

  
    	Mecklenburgschwerin
    	72.9
    	110.9
  

  
    	Papal states
    	74.0
    	105.1
  

  
    	Prussia
    	71.2
    	110.7
  

  
    	Saxony
    	73.3
    	125.2
  

  
    	Switzerland
    	87.9
    	146.7
  

  
    	Württemberg
    	75.9
    	128.7
  

  
    	Immediate constitutional change (1848)
    	Belgium
    	93.8
    	140.1
  

  
    	Bremen
    	76.1
    	109.5
  

  
    	Brunswick
    	62.3
    	100.3
  

  
    	Denmark
    	66.3
    	81.5
  

  
    	Netherlands
    	82.6
    	136.0
  

  
    	Oldenburg
    	52.1
    	79.3
  

  
    	No revolution (1848)
    	England
    	115.3
    	134.7
  

  
    	Finland
    	73.6
    	73.7
  

  
    	Norway
    	89.3
    	119.7
  

  
    	Russia
    	50.7
    	44.1
  

  
    	Spain
    	105.3
    	141.3
  

  
    	Sweden
    	75.8
    	81.4
  










Helge Berger and Mark Spoerer. 2001. ‘Economic Crises and the European Revolutions of 1848.’ The Journal of Economic History 61 (2): pp. 293–326.









  Exercise 8.6 Cotton prices and the American Civil War

  Read Section 8.1 and the ‘Great economists’ box about Friedrich Hayek. Use the supply and demand model to represent the following events described in the reading. In each case, indicate which curve(s) shift and explain the result.

  
    	The increase in the price of US raw cotton (show the market for US raw cotton, a market with many producers and buyers).

    	The increase in the price of Indian cotton (show the market for Indian raw cotton, a market with many producers and buyers).

    	The reduction in textile output in an English textile mill (show a single firm in a competitive product market).

  



 


  
    Question 8.8 Choose the correct answer(s)

    Figure 8.14, reproduced here, shows the hat market before and after a demand shift. Based on this information, read the following statements and choose the correct option(s).

    


                [image: In this diagram, the horizontal axis shows the quantity of hats, in thousands, ranging from 0 to 60, and the vertical axis shows the price in dollars, ranging from 0 to 25. Coordinates are (quantity, price). There are three lines. The first is an upward-sloping line that starts at (0, 2) and is labelled Supply. The second is a downward-sloping line that connects the points (0, 20) and (40, 0), and is labelled Original demand. These two lines intersect at the point A (24, 8). The third line is labelled New demand. It lies above the original demand curve at all points, is flatter than the original demand curve, and intersects the supply curve at point C (32, 10). It passes through points B (24, 14) and D (37, 8). The horizontal distance between points A and D is excess demand.]






    
      	After demand increases, sellers will initially sell more hats at $8.

      	The adjustment to the new equilibrium is driven by the rent-seeking behaviour of the buyers and the sellers.

      	While the market adjusts, some buyers may pay more for a hat than others.

      	The new equilibrium price may be anywhere between A and B.

    

    
      	Sellers would not increase sales beyond A at $8, because their marginal cost would be higher than $8.

      	Adjustment requires prices and quantities to be changed. Rent-seeking provides incentives for buyers and sellers to make these changes.

      	Until the new equilibrium is reached, buyers and sellers may find opportunities to benefit from transactions at different prices.

      	In the new equilibrium, supply must equal demand (at the new demand curve). The new equilibrium price will be $10.

    

  




  Extension 8.6 Changes in supply and demand

  
    We have analysed the effects on equilibrium price and quantity of changes in market conditions by examining what happens in a diagram when the supply or demand curve shifts. In this extension, we carry out similar analyses algebraically, using calculus (differentiation) to determine whether equilibrium prices and quantities increase or decrease. This can be done even in cases where it is not possible to calculate explicit expressions for the equilibrium values.

  

  If we know the demand and supply curve for a market, we can find the competitive equilibrium price and quantity by solving the two equations simultaneously for \(P\) and \(Q\). With a demand curve, \(Q=D(P)\), and supply curve, \(Q=S(P)\), the equilibrium price equalizes demand and supply:

\[D(P)=S(P)\]
  If we can solve this equation to find \(P\), we can then find the corresponding equilibrium quantity by substituting back into the supply or demand curve. But what happens when one of these functions changes?

  To model a demand or supply shock mathematically, we introduce parameters into the supply and demand curve to represent things other than price that affect the market for a good. Analysing how an equilibrium changes when a parameter changes is known in economics as comparative statics.

  Linear supply and demand

  Consider first the case that you analysed in Exercise E8.2, of a market with linear supply and demand functions:

\[D(P)=a-bP, \quad S(P)=c+dP\]
  where \(a,\ b,\ c,\ d\) are constants. Assume that they are all positive, and that \(a>c\). This ensures that there is a single equilibrium with a positive price, \(P^*\), and positive quantity, \(Q^*\):

\[P^*=\frac{a-c}{b+d} \quad Q^*= a-bP^* = \frac{ad+bc}{b+d}\]
  A demand shock

  Suppose that in this market, there is a positive demand shock—that is, the quantity demanded is now higher at any given price. We can model a demand shock as an increase in the parameter, \(a\); if you think about the diagram, this represents a parallel rightward shift of the demand curve. It is similar to the demand shock in the market for hats shown in Figure 8.14 in the main part of this section, except that the slope of the curve doesn’t change.

  One method for working out the effect is to find the new equilibrium when the demand curve is \(D(P)=a+\Delta a - bP\), and the supply curve is unchanged; \(\Delta a > 0\) represents the increase in \(a\). Then you can compare the new equilibrium price and quantity with the original ones.

  But an easier way of working out what happens to price and quantity when a parameter changes is to think of \(P^*\) and quantity \(Q^*\) as functions of the parameters, and partially differentiate with respect to the parameter that changes. So for an increase in \(a\):

\[P^*=\frac{a-c}{b+d} \Rightarrow \frac{\partial P^*}{\partial a}= \frac{1}{b+d}\]
  The derivative is positive; hence an increase in \(a\) results in an increase in \(P^*\). Similarly \(\frac{\partial Q^*}{\partial a}= \frac{d}{b+d}>0\), so \(Q^*\) increases too.

  Of course, the derivatives tell us the effects of a very small increase in \(a\). But since they are positive wherever the equilibrium lies, we can deduce that a rise in \(a\), whether big or small, will always raise the equilibrium price and quantity.

  Also, \(\frac{\partial Q^*}{\partial a}\) is less than 1. So the increase in equilibrium quantity is smaller than the increase in \(a\). The rise in \(a\) tells us how much the quantity demanded would increase if the price stayed the same. But \(P^*\) rises, so consumers buy less than they would have done without the price change.

  In this example, you can easily obtain the same results diagrammatically by drawing an outward shift of the demand curve. But in other economic models, it can be difficult to be sure that your diagram captures all the possibilities, while using an algebraic method allows you to consider all the possible cases systematically.

  
    Exercise E8.4 A negative supply shock

    For the linear supply and demand functions described in this extension, \((D(P)=a-bP, \quad S(P)=c+dP)\), use derivatives to analyse what happens to equilibrium price and quantity when there is a negative supply shock (a decrease in \(c\)). Draw a supply–demand diagram to verify your answer.

  

  The non-linear case

  If the demand and supply curves are non-linear, it can be difficult to find an explicit solution for the equilibrium price and quantity. But it is still possible to model the effect of a shock that shifts one of the curves, and work out how it affects the equilibrium. We did this diagrammatically for the bread market example. Here we do the same thing algebraically.

  We will write the demand curve for bread as \(Q=D(P,a)\), and the supply curve as \(Q=S(P,c)\). Introducing the two parameters, \(a\) and \(c\), enables us to model shifts in the curves—demand and supply shocks.

  Think first about the demand curve. The quantity demanded decreases with the price, \(P\), as before; but it also depends on a parameter, \(a\), which captures consumer tastes. A high value of \(a\) represents a situation in which consumers have a strong liking for bread, so will purchase a high quantity at any given price. When \(a\) is low, less bread is demanded at each price. The dependence of demand on both \(P\) and \(a\) can be described using the partial derivatives:

\[\frac{\partial D}{\partial P} < 0; \quad \frac{\partial D}{\partial a} > 0\]
  Then a positive demand shock can be represented as an increase in \(a\). It has the effect of increasing the quantity demanded at each price. When the demand curve is drawn in \((Q,P)\) space, as usual, it is drawn for a fixed value of \(a\). An increase in \(a\) shifts the demand curve to the right. Similarly, a fall in \(a\) represents a negative demand shock and shifts the curve to the left.

  In the same way, a change in the parameter, \(c\), shifts the supply curve. We can think of \(c\) as representing technology. A rise in \(c\) corresponds to a technological improvement, which lowers the marginal cost of producing bread, and hence implies that bakeries will supply more bread at any given price. So both partial derivatives are positive:

\[\frac{\partial S}{\partial P} > 0; \quad \frac{\partial S}{\partial c} > 0\]
  
    Equivalently, since the supply curve is the marginal cost curve, it shifts the supply curve down. This is the case illustrated in Figure 8.15 in the main part of this section.

  

  An increase in \(c\) shifts the supply curve to the right.

  For any given \(a\) and \(c\), the demand curve is downward sloping and the supply curve is upward sloping in \((Q,P)\) space. Hence, there is at most one equilibrium price \(P^*\), and corresponding equilibrium quantity \(Q^*\).

  In the example of linear supply and demand, we knew the exact form of the supply and demand functions, and we were able to solve the equations explicitly for the equilibrium price and quantity, in terms of the parameters. Here, that is not possible. But we know that the equilibrium price \(P^*\) (if it exists) satisfies:

\[D(P^*, a)=S(P^*, c)\]
  And that the quantity, \(Q^*\), is then given by:

\[Q^*= S(P^*, c)\]
  These two equations implicitly determine \(P^*\) and \(Q^*\). They will depend on the two parameters; we can think of them as functions of \(a\) and \(c\):

\[P^* = P^*(a, c), \quad Q^* = Q^*(a, c)\]
  Now, we can use what we know about \(P^*\) and \(Q^*\) to work out how they change when \(a\) or \(c\) changes. Specifically, we can use the technique of implicit differentiation to find expressions for their partial derivatives with respect to \(a\) and \(c\).

  First consider a change in the parameter, \(a\) (a demand shock). We differentiate the equilibrium equation with respect to \(a\), remembering that \(P^*\) depends on \(a\):

\[\begin{align*} D(P^*, a)&=S(P^*, c) \\
\Rightarrow \frac{\partial D}{\partial P} \frac{\partial P^*}{\partial a}+ \frac{\partial D}{\partial a}&=\frac{\partial S}{\partial P} \frac{\partial P^*}{\partial a} \end{align*}\]
  This equation can be rearranged to write \(\partial P^*/\partial a\) in terms of the other partial derivatives:

\[\frac{\partial P^*}{\partial a} =\frac{\frac{\partial D}{\partial a}} {\frac{\partial S}{\partial P}-\frac {\partial D}{\partial P} }.\]
  The denominator of this fraction is positive, because we know that \(\partial S/\partial P \gt 0\) and \(\partial D/\partial P \lt 0\). The numerator is positive too, from the way we specified the demand function, above. Hence, we can conclude that \(\partial P^*/\partial a \gt 0\). Therefore, a positive demand shock (an increase in \(a\)) leads to an increase in the equilibrium price.

  To find \(\partial Q^*/\partial a\), we can use the equation:

\[Q^*=S(P^*, c)\]
  again remembering that \(P^*\) is a function of \(a\). Differentiating with respect to \(a\):

\[\frac{\partial Q^*}{\partial a} =\frac{\partial S}{\partial P^*} \frac{\partial P^*}{\partial a}\]
  From this expression, since \(\partial S/\partial P^*\gt 0\) and we have just shown that \(\partial P^*/\partial a\gt0\), we deduce that \(\partial Q^*/\partial a\gt0\) too. Therefore, a positive demand shock (an increase in \(a\)) leads to an increase in both the equilibrium price and the equilibrium quantity, and a negative demand shock has the opposite effects.

  This result is very general. We have demonstrated that the qualitative effects of a demand shock (any shock that increases demand at each price) on the equilibrium price and quantity are the same as the ones we obtained diagrammatically in the market for hats, whatever the precise form of the supply and demand functions—provided that they have the standard properties. That is, the demand curve slopes downward, and the supply curve slopes upward.

  Work through Exercise E8.5 to perform the same analysis for a supply shock.

  
    Exercise E8.5 Analysing the effects of a supply shock

    Follow the steps to analyse the effects of a positive supply shock.

    
      	Find the partial derivatives of \(P^*\) and \(Q^*\) with respect to \(c\). (Hint: Use implicit differentiation.)

      	Use the equation for the supply curve and/or the equation for the demand curve to determine the sign of these partial derivatives. (Hint: Check the sign of the numerator and/or denominator.)

      	Use a diagram to verify your mathematical answer.

    

  

  Read more: Section 15.1 (on implicit differentiation), and Section 15.2 and the first two paragraphs of Section 15.3 (on comparative statics), of Malcolm Pemberton and Nicholas Rau. Mathematics for Economists: An Introductory Textbook (4th ed., 2015 or 5th ed., 2023). Manchester: Manchester University Press.




  
    	
      Helge Berger and Mark Spoerer. 2001. ‘Economic Crises and the European Revolutions of 1848.’ The Journal of Economic History 61 (2): pp. 293–326. ↩

    

  



	



    

        

    
    

	
Unit 8 Supply and demand: Markets with many buyers and sellers


​​8.7 Short-run and long-run equilibria


	short run
	The term does not refer to a specific length of time, but instead to what happens while some things (such as prices, wages, capital stock, technology, or institutions) are assumed to be held constant (they are assumed to be fixed, or exogenous). For example, the firm’s stock of capital goods may be fixed in the short run, but in the longer run the firm could vary it (by selling some, or buying more).
	long run
	The term does not refer to a specific length of time, but instead to what is held constant and what can vary within a model. The short run refers to what happens while some variables (such as prices, wages, or capital stock) are held constant (taken to be exogenous). The long run refers to what happens when these variables are allowed to vary and be determined by the model (they become endogenous). A long-run cost curve, for example, refers to costs when the firm can fully adjust all of the inputs including its capital goods.
	opportunity cost of capital
	The opportunity cost of capital is the amount of income an investor could have received, per unit of investment spending, by investing elsewhere.




​​To analyse equilibrium in the bread market, we assumed there were 50 bakeries in the city, each with given capacities to produce bread. That is, the number of bakeries and their capacities were exogenous. We then worked out how much an individual bakery would supply at the market price given its current production capacity: in other words, what it would do in the short run. Then we obtained the short-run market supply curve by adding together the amounts of bread each of the existing bakeries would supply at each price.

What would we expect to happen in the long run? That is to say, if bakery owners could change their capacity, or enter or leave the market, what would they do and how would the market equilibrium change? Owners who are making a loss in the short-run equilibrium may decide to leave the market in the long run. Or, if bakeries are earning rents in the short run, they may decide to invest in more capacity, and other bakeries may enter the market.


  In economic models, short run and long run don’t refer to specific periods of time. In a short-run equilibrium, one or more variables—typically something that takes more time to adjust—is exogenous (held constant). Modelling what will happen when such a variable becomes endogenous (can be adjusted) gives us the long-run equilibrium.




​Imagine yourself as a bakery owner again. Figure 8.16 shows your marginal costs (your short-run supply curve given your current capacity). The market is in equilibrium at a price of €2. You are producing 120 baguettes a day at a marginal cost of €1.50, so you are making a surplus of €0.50 per loaf. The figure also shows your average cost curve, allowing for your fixed costs, which include the opportunity cost of capital: the cost of financing your current investment in premises and equipment. Your average cost for 120 loaves is €1.75, so you are earning a positive economic profit of €0.25 per loaf. Should you invest in more equipment to increase your capacity? We will assume that you could install enough equipment to make 80 additional loaves in your current premises.




                [image: In this diagram, the horizontal axis shows the quantity of loaves, denoted Q, and ranges from 0 to 250. The vertical axis shows the price denoted P, marginal cost and average cost in euros, and ranges from 0 to 3.5. The marginal cost of loaves is €1.5 until the 120th loaf, and €2.5 from the 121st loaf. Alternatively, the marginal cost of loaves can be €1.5 until the 200th loaf, and €2.5 after the 201st loaf. The price of loaves is €2 each. Two downward-sloping, convex lines represent average cost.]



Figure 8.16 
Investing in more capacity (at the firm level).






The dotted lines in the figure show what your marginal and average costs will be if you install more equipment, thereby raising normal capacity to 200 loaves per day. The average cost curve will shift upwards because you now need to finance a larger investment in equipment. But if the price remains at €2, you will then produce 200 loaves at a lower average cost of €1.71 per loaf: your profit will increase. And reducing the average cost will help you to remain profitable if the price falls.

You decide that potential profits are high enough to make the investment worthwhile, and increase your normal capacity to 200 loaves per day.


	costs of entry
	Startup costs that are incurred when a seller enters a market or an industry. These would usually include the cost of acquiring and equipping new premises, research and development, the necessary patents, and initial costs of finding staff.
	profit, economic profit
	A firm’s profit is its revenue minus its total costs. We often refer to profit as ‘economic profit’ to emphasise that costs include the opportunity cost of capital (which is not included in ‘accounting profit’).
	normal profits
	Normal profits are the returns on investment that the firm must pay to the shareholders to induce them to hold shares. The normal profit rate is equal to the opportunity cost of capital and is included in the firm’s costs. Any additional profit (revenue greater than costs) is called economic profit. A firm making normal profits is making zero economic profit.




​If you are the only bakery owner who decides to expand, your increased production is unlikely to affect the market price. But if other bakeries are also earning rents, they may decide to invest in more capacity, too. And new firms may enter the market in pursuit of the profits to be made in baguette production. They will incur some costs of entry (for example, to acquire new premises) but provided these are not too high, entry may be profitable. These changes will lead to an increase in market supply, and the equilibrium price will change.

Figure 8.17 shows the original short-run equilibrium at point A, with equilibrium price €2. If rents are being earned in the short run and firms respond, the capacity of the market will change. At each price, the bakeries will supply more bread, so the supply function moves outwards. A new equilibrium is reached at point B, where the price is lower and more bread is sold.




                [image: In this diagram, the horizontal axis shows the quantity of loaves, denoted Q, and ranges from 0 to 10,000. The vertical axis shows the price in euros, denoted P, and ranges from 0 to 5. Coordinates are (quantity, price). An upward-sloping, convex curve starting from point (0, 1) is labelled original supply (marginal cost). A downward-sloping, convex curve starting from point (0, 4.75) and passing through point (10,000, 0.5) is labelled demand. The demand and original supply curves intersect at point A (5,000, 2). Another upward-sloping, convex curve is labelled new supply (marginal cost), lies below the original supply curve at all points, and intersects the demand curve at point B (6,100, 1.5).]



Figure 8.17 
An increase in the supply of bread: investment in new capacity (at the market level).







​​How has the move to point B affected your bakery? The market price has fallen, but you can still use your new capacity and make a surplus on each loaf: you now produce 200 loaves per day at a marginal cost of €1.50, and sell them at €1.74 each. Your average cost has fallen to €1.71, so your profit on each loaf is €0.03. Compared with the original equilibrium, your total economic profit is lower. But overall, you are satisfied with your decision. You were able to benefit from higher profit margins while the market adjusted; you are now making just above normal profits on a bigger investment, and you are employing more staff and producing more efficiently. In fact, if you hadn’t expanded while other firms did, your average cost would have been above the new market price, and your economic profit would have been negative.

Will the market remain at the new equilibrium, B? Should we expect further changes to happen? The answer depends on whether many firms are still earning rents. If your bakery is typical, and most bakeries are now operating with average costs close to the market price and economic profit close to zero, then B is a long-run equilibrium. On the other hand, if there are many other existing firms or potential entrants who can produce at lower average cost than you, supply may increase again and the price will fall further. You will then have to consider whether you can reduce costs sufficiently to compete. If not, it may be better to close your business.


​​If and when the market reaches a long-run equilibrium, rent-seeking and competition will have eliminated both the less-efficient firms and the rents. Firms that remain will be producing at low average cost, and since the market price will have fallen close to their average cost, they will be making normal profits. The market will remain here unless there is an exogenous supply or demand shock.


​​Short-run and long-run elasticities

When demand for a good increases, the increase in the quantity sold depends on the elasticity of the market supply curve (that is, the marginal cost curve). So if the demand for bread increases, a steep (inelastic) supply curve means that the price of bread rises a lot in the short run, while capacity in the market is fixed with a relatively small rise in quantity. But in the longer run, this will lead to more investment in bread production: supply increases, so the price falls, and quantity increases more. We say that, because of the possibility of changes in capacity, the supply of bread is more elastic in the long run.

The distinction between the short run and the long run applies in many economic models. Whenever there are some economic variables that can only adjust slowly, it is useful to distinguish between what happens before and after they adjust.


​​In the next section, we will discuss another example: the demand for oil is more elastic in the long run, because consumers can switch to different fuels for cars or heating. What we mean by the short run, in this case, is the period during which firms are limited by their existing production capacity, and consumers by the cars and heating appliances they currently own.


  Exercise 8.7 The market for quinoa

  


                [image: The production of quinoa.]



Figure 8.13a (reproduction) 
The production of quinoa.






  


                [image: Quinoa producer prices.]



Figure 8.13b (reproduction) 
Quinoa producer prices.






  


                [image: Global import demand for quinoa.]



Figure 8.13c (reproduction) 
Global import demand for quinoa.






  Consider again the market for quinoa. The changes shown in Figures 8.13a–c can be analysed as shifts in demand and supply.

  
    	In the early 2000s, there was an unexpected increase in demand for quinoa (a shift in the demand curve). What would you expect to happen to the price and quantity initially?

    	When demand continued to rise over the next few years, how do you think farmers responded?

    	Why do you think the price stayed constant until 2007?

    	Suggest an explanation for the rapid price rise in 2008 and 2009.

    	Explain why you would or would not expect the price to fall eventually to its original level.

  




  
    Question 8.9 Choose the correct answer(s)

    There are currently 50 identical bakeries in the market. The figure below shows how each bakery’s marginal costs vary with the number of loaves produced per day, both at its current capacity (solid line) and if it chooses to expand capacity (dotted line). The bakery’s original average cost curve intersects the marginal cost curves at (25, 2.10) and (40, 1.50), respectively. If the bakery expands capacity, the new average cost curve intersects the marginal cost curves at (25, 2.40) and (40, 1.73), respectively. The current market price is €2.50. Based on this information, read the following statements and choose the correct option(s).

    


                [image: In this diagram, the horizontal axis shows the quantity of loaves, and the horizontal axis shows the following measures: marginal cost at lower capacity, marginal cost at higher capacity, average costs, market price, average costs for quantities above 40, average costs at higher capacity. The market price for loaves of bread is €2.5 each. The marginal cost of loaves of bread at lower capacity is €1 until the 25th loaf, and €3 from the 26th loaf. The marginal cost of loaves of bread at higher capacity is €1 until the 40th loaf, and €3 from the 41st loaf. The average costs at higher capacity are higher than the average costs for quantities above 40.]






    
      	In short-run equilibrium, each bakery makes an economic profit of €10.00.

      	In the long-run equilibrium, if all bakeries expanded production, total market output would be 2,000 loaves.

      	If the price falls below €1.50 (due a decrease in demand), then in the long run there would be fewer than 50 bakeries in the market.

      	If all bakeries expanded their capacity, each bakery would make an economic profit of at least €30.80.

    

    
      	In the short-run equilibrium, each bakery sells 25 loaves and makes a profit per loaf of 2.50 – 2.10 = 0.40, so each bakery’s economic profit is €10.00.

      	The positive profits will encourage more bakeries to enter, so while each existing bakery expands capacity to 40 loaves each, the total market output will be greater than 2,000 loaves once we count the output of the new bakeries.

      	In the short run, the price of a loaf wouldn’t cover the average cost of production, even if firms expanded capacity, so some bakeries would leave the market.

      	Each bakery would only make an economic profit of €30.80 (= 40(2.5 − 1.73)) if the price stayed at €2.50. However, if all bakeries expanded their capacity, the market supply curve would move outwards, lowering the price, so each bakery’s economic profit would be less than €30.80.

    

  




  Extension 8.7 Short-run and long-run equilibria: An example

  
    In this extension we illustrate how the market price is determined in the short run and in the long run in a town with many bakeries, each of which has the same cost function. We analyse the example of a particular cost function for which the marginal cost curve is upward-sloping, like the ones discussed in Extension 8.4. We use calculus to derive the market supply function from the cost function, both in the short run when the number of bakeries is fixed, and in the long run when they can enter or leave the market, and hence determine the short- and long-run equilibrium prices and quantities.

  

  Coming soon.



	



    

        

    
    

	
Unit 8 Supply and demand: Markets with many buyers and sellers

8.8 Application: Market dynamics in the oil market


  Data on oil production by country can be found in Our World in Data.




​​The price of oil is determined in a world market. Oil companies find, extract, refine, and transport oil from countries that have oil reserves. The US and Saudi Arabia were the biggest producers in 2020.

The amount of oil available for sale depends on the access to the natural resource and the related decision by profit-maximizing firms about the quantity to sell. The processes and technologies for finding and extracting oil are fixed in the short term, because it takes time to introduce changes and identify new sources of oil. In the short run, supply is relatively inelastic.

Demand from oil comes from many different, often large, sectors in the economy. It is an input to transportation, electricity generation, heating, and production of many consumer products including smartphones, clothes, make-up, toothpaste, medicines, and carpets. The demand for oil depends on how demand for these products changes and on whether alternatives to oil can be used in production processes. As with supply, demand is relatively inelastic in the short term as it takes time to adopt production processes and transport technologies with alternative inputs.

Figure 8.18 plots the price of oil in world markets (in constant 2020 US dollars) and the total quantity consumed globally from 1965 to 2021. To understand what drives the fluctuations in the oil price, we can explore the short-run and long-run changes in supply and demand.




                [image: In this line chart, the horizontal axis displays years from 1861 to 2021. There are two vertical axes. One vertical axis displays the price of oil per barrel in 2014 dollars, and ranges from 0 to 140. The other vertical axis displays oil consumption in thousands of barrels, ranges from 30,000 to 120,000, and it is expressed in ratio scale, so consumption doubles at each consecutive step on this axis. Between 1861 and 1881, the oil price largely fluctuated between 20 dollars per barrel and 120 dollars per barrel. Between 1881 and 1921, it fluctuated between 20 dollars per barrel and 40 dollars per barrel (in 1918, at the end of World War 1, it was 30 dollars per barrel). Between 1921 and 1971 the oil price stayed approximately constant at almost 20 dollars per barrel – including in 1929 at the start of the Great Depression, and in 1945 at the end of World War 2. It then increased dramatically during the first oil shock of 1973–1974, achieving 105 dollars per barrel during the second oil shock of 1979–1980. The oil price decreased to between 20 dollars per barrel and 40 dollars barrel during the 1980s and 1990s (including in 1990 during the dissolution of the Soviet Union), but increased to 100 dollars per barrel during the 2010s (at the start of the global financial crisis in 2007 it was 80 dollars per barrel). Between the late 2010s and 2021 the oil price decreased again to around 60 dollars per barrel. Oil consumption starts being recorded from 1965, when it was almost 0. By 1980, approximately 60 million barrels were consumed, and by 2021, over 100 million barrels were consumed.]



Figure 8.18 
World oil prices in constant prices (1865–2021) and global oil consumption (1965–2021).






BP. 2021. BP Statistical Review of World Energy 2021.






From the late 1800s to the early 1970s, oil prices were at a relatively low and stable level. During this period the technology changed; costs of exploration and extraction fell, and global trade opened up, leading to an increase in supply. The natural resource had become less scarce and less costly to produce and transport.


	cartel
	A group of firms that collude (work together) to set output and/or prices in order to raise their joint profits.




​Global economies were shaken by the steep rise in oil prices in the 1970s. The members of the Organization of the Petroleum Exporting Countries (OPEC), formed in 1960, together controlled a high proportion of global oil resources. They began to work together as a cartel, restricting access to Middle East oil and hence raising prices.

Figure 8.19 shows how OPEC was able to affect the world oil price by limiting its own supply.


  


                [image: In this diagram, the horizontal axis displays quantity, and the vertical axis displays price. A horizontal line corresponds to price c. This line crosses a vertical line at Q1. The OPEC supply curve, labelled Q OPEC, is a horizontal line at c stopping before Q1. The new OPEC supply curve, labelled Q-prime OPEC, is shorter than the previous line. At Q1, the horizontal line at c presents a kink and slopes upwards in an angle greater than 45 degrees. This portion of the line is labelled original supply. A straight, downward-sloping line intersects the original supply curve at quantity Q0 and price P0 and is labelled demand. Another upward-sloping, straight line is parallel to the original supply curve and is labelled new supply. It intersects the horizontal line at c at a quantity lower than Q1. It intersects the demand curve at quantity Q1 and price P1. The area between P1, the vertical axis, c, and Q-prime OPEC is OPEC profits. The area between Q-prime OPEC, c, the new supply curve, and P1 is non-OPEC profits.]
                [image: ]



Figure 8.19 
OPEC and the world market for oil.






  


                [image: The world supply of oil: In this diagram, the horizontal axis displays quantity, and the vertical axis displays price. A horizontal line corresponds to price c. This line crosses a vertical line at Q-bar. The OPEC supply curve, labelled Q OPEC, is a horizontal line at c stopping before Q-bar.  At Q-bar, the horizontal line at c presents a kink and slopes upwards in an angle greater than 45 degrees. This portion of the line is labelled original supply.]



The world supply of oil



Oil producers can supply oil at marginal cost (c) until they get close to capacity (\(\bar{Q}\)), when their marginal costs rise steeply. OPEC countries control a high proportion of total capacity.






  


                [image: Equilibrium in the world market: In this diagram, the horizontal axis displays quantity, and the vertical axis displays price. A horizontal line corresponds to price c. This line crosses a vertical line at Q-bar. The OPEC supply curve, labelled Q OPEC, is a horizontal line at c stopping before Q-bar.  At Q-bar, the horizontal line at c presents a kink and slopes upwards in an angle greater than 45 degrees. This portion of the line is labelled original supply. A straight, downward-sloping line intersects the original supply curve at quantity Q0 and price P0 and is labelled demand.]



Equilibrium in the world market



In equilibrium, a total quantity Q0 of oil is sold at price P0.






  


                [image: OPEC restricts capacity: In this diagram, the horizontal axis displays quantity, and the vertical axis displays price. A horizontal line corresponds to price c. This line crosses a vertical line at Q1. The OPEC supply curve, labelled Q OPEC, is a horizontal line at c stopping before Q1. The new OPEC supply curve, labelled Q-prime OPEC, is shorter than the previous line. At Q1, the horizontal line at c presents a kink and slopes upwards in an angle greater than 45 degrees. This portion of the line is labelled original supply. A straight, downward-sloping line intersects the original supply curve at quantity Q0 and price P0 and is labelled demand. Another upward-sloping, straight line is parallel to the original supply curve and is labelled new supply. It intersects the horizontal line at c at a quantity lower than Q1. It intersects the demand curve at quantity Q1 and price P1.]



OPEC restricts capacity



If OPEC restricts the quantity that it will supply from QOPEC to Q’OPEC, the world supply curve shifts to the left. The price rises substantially from P0 to P1.






  


                [image: Producer surplus: In this diagram, the horizontal axis displays quantity, and the vertical axis displays price. A horizontal line corresponds to price c. This line crosses a vertical line at Q1. The OPEC supply curve, labelled Q OPEC, is a horizontal line at c stopping before Q1. The new OPEC supply curve, labelled Q-prime OPEC, is shorter than the previous line. At Q1, the horizontal line at c presents a kink and slopes upwards in an angle greater than 45 degrees. This portion of the line is labelled original supply. A straight, downward-sloping line intersects the original supply curve at quantity Q0 and price P0 and is labelled demand. Another upward-sloping, straight line is parallel to the original supply curve and is labelled new supply. It intersects the horizontal line at c at a quantity lower than Q1. It intersects the demand curve at quantity Q1 and price P1. The area between P1, the vertical axis, c, and Q-prime OPEC is OPEC profits. The area between Q-prime OPEC, c, the new supply curve, and P1 is non-OPEC profits.]



Producer surplus



OPEC’s producer surplus is (P1 – c) × Q’OPEC, the area of the shaded rectangle. Non-OPEC producer surplus is the rest of the shaded area below P1.








Figure 8.19 illustrates a case where the assumption that no one can influence the market price fails. Initially, the market was in competitive equilibrium with oil producers acting as price-takers. But when the OPEC countries worked together in the 1970s, their high market share gave them considerable market power. By jointly restricting their own supply, they raised the price substantially and increased their profit.

This restriction in supply was offset in the 1980s by a significant fall in demand for oil, linked to low levels of economic growth.


​The upward trend in oil prices from the 1990s came again from a period of restricted supply, linked to political instability in the former Soviet Union and later in the Middle East due to the Iraq War, and to the continued dominance of OPEC. The limited supply was matched by a reduction in demand and wider commodity credit restrictions for a short period around the time of the global financial crisis of 2007–2009, but this did not last long. In particular, restrictions in supply in 2011 were linked to political turmoil in OPEC countries, such as the Arab Spring in Egypt and Libya. Limits on the number of barrels sold to the global market interacted with increased demand, particularly in the production of consumer products, which resulted in a high equilibrium price.

Since the global financial crisis, there has been an overall decline in the oil price, with some peaks along the way. This has been driven by a mix of changes in supply and demand.


​​​​As the price of oil was high for a sustained period of time, consumers—large industrial users of oil—sought out ways to reduce their demand. For many of the sectors that use oil as an input, there were also external pressures to switch to cleaner fuels, notably in electricity generation and transportation. Shifts in preferences towards non-fossil fuels due to climate change, and budget constraints, have led to a steady slowdown in the growth of oil consumption—most evident since 2015.1 The decline in consumption in 2020 reflects the significant economic effects of COVID-19 containment measures, including reduced production of goods that use oil as an input, and reduced travel and transportation.


​In parallel, as the oil price rose, producers of substitute products saw scope to earn rents and offer alternatives to consumers. Shale oil, shale gas, liquefied natural gas (LNG), renewable energy, and electric vehicles are examples of product development and growth that have affected the demand for oil. Substitutes emerged because of technological developments facilitating growth in these sectors and the opportunity to profit from moving into markets previously largely associated with oil.

Changes in demand and entry of new substitutes also affected the decisions of oil companies. With alternative fuels available, the ability of the OPEC cartel to influence the market price of oil is reduced. This increases the chance that a member of OPEC will choose to break the agreement and supply more to the market. The disruption from new products affects the strategic interactions within the cartel, the incentive to supply alternatives, and the nature of demand for oil.


​Markets are dynamic, and the history of the oil market shows clearly that we need to understand the fundamentals of supply and demand to interpret price changes. No doubt the market will continue to evolve and there will be further periods of price rises–as occurred with the outbreak of the Russia–Ukraine war in February 2022–and price reductions.


​
  
    Question 8.10 Choose the correct answer(s)

    Figure 8.19 illustrates the market for oil at a point in time, with price determined where demand is equal to the world supply. The world supply curve includes supply from OPEC countries at the fixed cartel price (the horizontal portion) and the supply from non-OPEC countries (the horizontal portion after QOPEC and the upward-sloping portion). Based on this information, choose the condition(s) under which the equilibrium price of oil would increase.

    
      	Non-OPEC oil producers supply a higher proportion of world oil, holding the total quantity fixed at Q0.

      	The marginal cost of renewable energy production falls due to technological advances.

      	The greater availability of similarly priced substitutes to oil makes consumers more sensitive to oil prices.

      	Marginal costs of oil production for non-OPEC producers increase more steeply once production reaches close to capacity.

    

    
      	This scenario is analogous to a leftward shift in the world supply curve (OPEC producers supply a smaller quantity of oil), which raises the equilibrium price.

      	This scenario would cause the demand curve for oil to shift downwards as economies increase consumption of renewable energy, which reduces the price of oil.

      	The availability of substitutes would make the demand curve less steep (consumers are more price-elastic), so the new equilibrium price cannot be higher than the current equilibrium price.

      	The upward-sloping portion of the supply curve would become steeper, so the equilibrium price would be higher than P0.

    

  




  Exercise 8.8 The world market for oil

  The oil market is constantly changing, and 2020 was a particularly unusual year. Use BP’s Statistical Review of World Energy (pp. 1–9) to answer the following questions.

  
    	According to the report, why was 2020 an unusual year for the oil market?

    	The ‘Oil market in 2020’ chart shows the changes in demand and supply over three time periods (December 2019–April 2020, April–August 2020, September–December 2020), along with information about global oil stocks and oil prices. Assume that the global oil market was in the equilibrium described in Figure 8.19. For each time period, draw a diagram similar to Figure 8.19 to show these changes in the oil market, making sure that the outcomes are consistent with the information in the chart.

    	Identify one trend or recent development discussed in the report, and explain how it will likely affect the market for oil (supply, demand, equilibrium price/quantity). Use a diagram to illustrate your answer.

  




  
    	
      Our World in Data, Annual Change in Oil Consumption ↩

    

  



	



    

        

    
    

	
Unit 8 Supply and demand: Markets with many buyers and sellers

8.9 How competition works: Transforming a cartel coordination game into a competitive prisoners’ dilemma


  Before you start

  To understand the model in this section, you will need to know about game theory and the concept of Nash equilibrium, which was introduced in Unit 4. If not, you can either skip this section, or read Sections 4.2, 4.3, and Section 4.13 before beginning work on it.




  In 2020, seven airlines serving the Indonesian market were convicted of colluding to sustain high prices.




​​The OPEC cartel is managed by the governments of Saudi Arabia and the largest oil-producing countries, rather than by the oil companies themselves, but cartels may also exist among private companies. Sustaining a cartel without government support is difficult, however, if the number of companies involved is large. In this case, it may be in the interest of a single company not to charge the high prices agreed upon by the cartel, but instead to act like a competitor and charge a low price to capture a larger share of the market. When this happens, the cartel will fall apart, leading to lower prices for consumers.

We can use game theory to understand how competition can work to destroy a cartel. Consider a market with two firms (A and B) selling an identical good that costs $1 to produce. If both firms charge a high price ($4), total market sales of the product will be 60 units, equally split between the two firms. If both charge a low price ($2), total sales will be 72 units, also equally split.

Profit per unit is $3 at the high price, and $1 at the low price. So each firm’s profit is profit per unit times one half the market sales at the price chosen or:


  	$3 × 30 = $90 if both charge high prices

  	$1 × 36 = $36 if both charge low prices.



So the firms (that is, the owners of the firms) could benefit from working together as a cartel, agreeing on a high market price. But that does not mean that the cartel can be sustained. We have to ask: could one firm make higher profit by dropping out of the cartel? Suppose Firm A dropped out and charged $2, while Firm B continued to charge $4. Since the goods are identical, the entire market would go to the lower-price firm. Firm A would then make a profit of $72 (that is, profit per unit, $1, times the number of units sold in the whole market at the lower price, 72 units). This is less than its $90 profit within the cartel. So Firm A will decide not to withdraw from the cartel, and the same calculation will convince Firm B to stay, too. The cartel can be sustained.

Translating this into game theory terms, we have just shown that charging a high price is the best response if the other firm does the same. The pay-off matrix in Figure 8.20 shows that charging high prices is a Nash equilibrium. But charging low prices is also a Nash equilibrium: if the other firm is charging $2, then charging $4 would mean selling nothing. This price-setting game with two firms and two Nash equilibria is a coordination game, in which the owners of both firms prefer the high-price equilibrium. They can achieve it by agreeing that both will set the high price (that is, by forming a cartel), and they can sustain it because neither would benefit from dropping out. Such agreements are typically informal and secret, because colluding to sustain high prices is never popular with customers, and in many countries is illegal.




                [image: In this payoff matrix, Firm A and Firm B can set a high price or a low price. Payoffs are (Firm A’s, Firm B’s). If both set a high price, payoffs are (90, 90). If Firm A sets a high price and Firm B sets a low price, payoffs are (0, 72). If Firm A sets a low price and Firm B sets a high price, payoffs are (72, 0). If both set a low price, payoffs are (36, 36).]



Figure 8.20 
Pay-offs in the price-setting game with two firms, a coordination game with two Nash equilibria.







	barriers to entry, entry barriers
	The term barriers to entry refers to anything making it difficult for new firms to enter a market, such as intellectual property rights or economies of scale in production.




​If there are barriers to entry, preventing any more firms from selling in the market, then the two firms can maintain the high market price. But think about what changes if a third firm, C, can enter the market.

Figure 8.21, shows the pay-off matrix from the viewpoint of Firm A, assuming that firms B and C behave in the same way as each other.

If all three charge the same price, the market is split equally: if the price is high, they each sell 20 units and receive $60 of profit each; if it is low, they each sell 24 units and receive $24 in profit. If they set different prices, 72 units are sold and $72 profit is shared equally between the low-price firms, while those charging high prices sell nothing.

Again, the firms would prefer a cartel, where all agree to set the high price, to the outcome where they all set a low price. But in this case, a cartel cannot be sustained. The first column of the pay-off matrix shows that if B and C are setting a high price, Firm A prefers to drop out, and sell 72 units with a profit of $72—more than its $60 profit within the cartel. The other firms, in order to survive, would then follow and the cartel would be destroyed.




                [image: In this payoff matrix, Firm A, Firm B, and Firm C can set a high price or a low price. Firms B and C set their price together. Payoffs are (Firm A’s, Firm B’s, Firm C’s). If all set a high price, payoffs are (60, 60, 60). If Firm A sets a high price and Firms B and C set a low price, payoffs are (0, 36, 36). If Firm A sets a low price and Firms B and C set a high price, payoffs are (72, 0, 0). If all set a low price, payoffs are (24, 24, 24).]



Figure 8.21 
Pay-offs in the price-setting game with three firms, a prisoners’ dilemma.







​The increased competition with three firms transforms the price-setting game from a coordination game supporting a cartel with high prices, to a prisoners’ dilemma game in which the dominant strategy is to set a low price. A cartel cannot succeed, because each member would rather violate the price-setting agreement and cut prices. This happens because the additional firm reduces the profits available from the cartel, making defection from the cartel a more profitable strategy.

As in the examples in Unit 4, the failure to cooperate in a prisoners’ dilemma game yields lower pay-offs for all of the firms. But this may be judged to be a better outcome because of the benefits to consumers, whose pay-offs in terms of lower prices are not included in the game. In the case of cartels, public policy may seek to reduce barriers to entry so that the third firm (or more) could enter, thereby increasing competition and making it more difficult for the firms to cooperate in price setting.


  Exercise 8.9 Price-setting game with three firms: Players B and C behave differently

  In the price-setting game shown in Figure 8.21, suppose Firms B and C can now set different prices from each other.

  
    	Use the numbers provided in this section to calculate the pay-offs for the case in which B sets a high price and C sets a low price.

    	Draw two payoff matrices, like that in Figure 8.21, each featuring A and B’s choices, where one payoff matrix shows payoffs to all three firms when C charges a high price, and the other shows payoffs to all three firms when C charges a low price. Find the Nash equilibrium of this modified game and compare it to the Nash equilibrium of the game in Figure 8.21. (Hint: compare payoffs for A and B within each matrix, and compare payoffs for C across the matrices.)

  



	



    

        

    
    

	
Unit 8 Supply and demand: Markets with many buyers and sellers

8.10 Supply, demand, and competitive equilibrium: Is this a good model?


​To model markets with many buyers and sellers, we started with supply and demand curves, telling us how much of the good sellers supply and buyers demand at any given price, and found the market-clearing price. Then we argued that:


  	the market-clearing price is a competitive equilibrium, because no one can benefit from asking or offering a different price, and

  	when the market is not in competitive equilibrium, buyers and sellers will adjust prices and quantities in pursuit of rents, until the equilibrium is reached.




​​
  Characteristics of competitive equilibrium

  
    	All transactions take place at the same price. This is known as the Law of One Price.

    	The market clears (supply equals demand).

    	All participants are price-takers (they can buy or sell as many items as they like at the market price, but no one can benefit from trading at a different price).

  




	Law of One Price
	The Law of One Price states that in equilibrium, identical goods or services will be traded at the same price by all buyers and sellers.



This model is widely used in economics. To decide whether it can be applied to the case of a particular market, we should consider whether conditions in the market resemble the theoretical conditions required for a competitive equilibrium.

Conditions for competitive equilibrium

The theoretical requirements for a market to be in competitive equilibrium are as follows:


  	many buyers and sellers, all acting independently

  	identical (homogeneous) goods

  	all the buyers and sellers are aware of the prices at which others are trading

  	buyers and sellers always seek the best price available.



If these conditions hold, then at the market-clearing price, competition between sellers and between buyers will ensure that no one will trade at any other price—that is to say, they will be price-takers and the market will be in competitive equilibrium.


	perfectly competitive
	A market may be described as perfectly competitive if (i) there are many buyers and many sellers of identical goods, all acting independently, who are aware of prices and always choose the best price they can get, and (ii) the market is in competitive equilibrium, with supply equal to demand and all buyers and sellers acting as price-takers.




​​A market satisfying these conditions is sometimes described as perfectly competitive, in recognition that they are idealized conditions that rarely hold in practice:


  	Although oil is a homogeneous product and there are quite a lot of buyers and sellers in the world oil market, there were not sufficiently many to prevent a group of large producers gaining market power through a cartel.

  	Many goods are differentiated in some way; reducing the intensity of competition.

  	Buyers are not always so well informed and responsive to prices that they choose the lowest available, and hence force sellers to compete. If it takes time and effort to check prices, consumers may decide to buy as soon as they find something suitable, rather than continuing to search.




  Exercise 8.10 Price-fixing

  In 2014, producers of best-selling chocolate bars worldwide were accused of colluding with each other to keep prices high. Use the information in this article to help you answer the following questions.

  
    	In which ways does the market for chocolate bars fail to satisfy the theoretical requirements for a market to be in competitive equilibrium?

    	Even though each brand of chocolate bar faces competition from many other similar brands, why do some producers have considerable market power?

    	Describe some market conditions under which price-fixing behaviour (like the chocolate bar producers were suspected of) is more likely to occur, and explain why. 

  



Competitive equilibrium as a useful benchmark


	perfect competition
	Perfect competition is the type of interaction between buyers and sellers that takes place in the equilibrium of a market when (i) there are with many buyers and sellers of identical goods, and (ii) supply equals demand and all participants act as price-takers.




​Although the theoretical conditions for perfect competition rarely hold, competitive equilibrium provides a useful benchmark because it generates the maximum total surplus available in the market. The conditions for competitive equilibrium point us towards market characteristics that we would expect to favour competition and lead to beneficial outcomes. The previous section gave an example of how increasing the number of firms in a market destroyed a cartel, leading to lower prices. From Unit 7, we know that firms face more competition and have less market power when close substitutes are available for their product.


​With the arrival of online shopping, economists hypothesized that retail markets would be more competitive: consumers would easily be able to check the prices of many suppliers before deciding to buy. But even in this environment, consumers are not so sensitive to prices that they force firms to sell at the same price.1 According to a price comparison site, BoardGamePrices, for board games, Monopoly—made by only one producer but sold by many retailers—was available from UK online retailers in May 2022 at prices ranging from £20.59 to £37.20 (including shipping within the UK).


  Exercise 8.11 The Law of One Price

  Test the Law of One Price for yourself, by checking online prices for a product that should be the same wherever you buy it—such as a book, game, or household appliance. (For example, you could choose a published textbook that you have been using in your studies.) Use the internet to find the selling price of the product from a number of different suppliers.

  To what extent does the Law of One Price hold for your chosen product? Suggest some explanations for what you observe.




​Where the model of competitive equilibrium can be applied

There are markets where conditions are close to those required for intense competition and price-taking. Agricultural products such as wheat, rice, coffee, or tomatoes have many buyers and sellers, and are relatively homogeneous. Goods are not truly identical, and it is unlikely that everyone is aware of all prices. But it is nevertheless clear that they have very little power to affect the price at which they trade. So the supply and demand model helps us to understand the market for quinoa, and for cotton in the American Civil War.

In other cases—where there are small differences in the quality or characteristics of goods—there may be enough competition that firms’ demand curves are elastic and the range of feasible prices is narrow. Then we can assume price-taking as an approximation, to obtain a simple model of the market: for example, in retail goods and services, where many small shops sell very similar products that consumers buy regularly—such as a loaf of bread, or a cup of coffee.

A simplified model can provide useful predictions when the underlying assumptions are only approximately true. In the example of the 1970s oil market, the OPEC sellers did not act independently. They had considerable market power, which enabled them to restrict supply and raise the market price. However, the price was still determined at the point where demand met the (restricted) supply curve, and was equal to marginal cost, so we were able to use the supply and demand model to understand the outcome. Judging whether or not conclusions about the real world can be drawn from a simplified model is an important skill of economic analysis.

Walras, Hayek, and the debate about competitive equilibrium

Léon Walras, a nineteenth-century French economist, built a mathematical model of a whole economy in which buyers and sellers are price-takers, which has been influential in how many economists think about markets.


​​
  Great economists Léon Walras

  


                [image: Portrait of Léon Walras]






  Léon Walras (1834–1910) was a founder of the neoclassical school of economics. He was an indifferent student, and twice failed the entrance exam to the École Polytechnique in Paris, one of the most prestigious universities in his native France. He studied engineering at the École des Mines de Paris instead. Eventually his father, an economist, convinced him to take up the challenge of making economics into a science.

  The pure economic science to which he aspired was the study of relationships among things, not people, and he had notable success in eliminating human relationships from his modelling. ‘The pure theory of economics,’ he wrote, ‘resembles the physico-mathematical sciences in every respect.’

  His device for simplifying the economy so that it could be expressed mathematically was to represent interactions among economic agents as if they were relationships among inputs and outputs, and to focus entirely on the economy in equilibrium. In the process, the entrepreneur, a key actor in wealth creation from the Industrial Revolution to today, simply disappeared from Walrasian economics:

  
    Assuming equilibrium, we may even go so far as to abstract from entrepreneurs and simply consider the productive services as being, in a certain sense, exchanged directly for one another … (Elements of Theoretical Economics, 1874)2 

  

  Walras represented basic economic relationships as equations, which he used to study the workings of an entire economy composed of many interlinked markets. Prior to Walras, most economists had considered these markets in isolation: they would have studied, for example, how the price of textiles is determined on the cloth market, or land rents on the land market.

  
  ​Walras created what is now called general equilibrium theory, a mathematical model of an entire economy in which all markets are in competitive equilibrium. His work was the basis of the proof, much later, of the invisible hand theorem, giving the conditions under which such an equilibrium is Pareto efficient.

  
  ​Walras defended the right to private property, but to help the working poor, he also advocated the nationalization of land and the elimination of taxes on wages.




  
    Question 8.11 Choose the correct answer(s)

    Read the following statements about Léon Walras’s approach to modelling and choose the correct option(s).

    
      	Walras’s approach to modelling followed that of the physical and mathematical sciences.

      	Walras focused on studying competitive equilibrium.

      	Walras’s models accounted for the effects of one market on other markets in the economy.

      	Walras’s models accounted for the behaviour of entrepreneurs and other human relationships.

    

    
      	Walras aimed to make economics into a science, focusing on the study of relationships between things, not people.

      	Walras’s approach focused entirely on the economy in equilibrium.

      	Walras modelled the entire economy, which was composed of many interlinked markets. In contrast, other economists at the time had considered each market in isolation.

      	Walras modelled interactions among economic agents as if they were relationships among inputs and outputs. In doing so, the behaviour of entrepreneurs and other human relationships are not considered in Walras’s models.

    

  




​​Seven years after Walras died, his general equilibrium model played an important role in the debate about the feasibility and desirability of centralized economic planning compared to a market economy. In 1917, the Bolshevik Revolution in Russia put the economics of socialism and central planning on the agenda of many economists, but surprisingly, it was the defenders of central planning, not the advocates of the market, who used Walras’s insights to make their points.


​​Friedrich Hayek, and other defenders of market competition, criticized the general equilibrium model. They argued that by ignoring the fact that a capitalist economy is constantly changing, and therefore also the contribution of entrepreneurship and creativity, Walras had missed the true virtues of the market.

In Hayek’s view, the concept of a competitive equilibrium with price-taking did not capture what was important about competition. ‘The modern theory of competitive equilibrium,’ he wrote, ‘assumes the situation to exist which a true explanation ought to account for as the effect of the competitive process.’

Defining competition as ‘the action of endeavouring to gain what another endeavours to gain at the same time’, he argued:


  Now, how many of the devices adopted in ordinary life to that end would still be open to a seller in a market in which so-called ‘perfect competition’ prevails? I believe that the answer is exactly none. Advertising, undercutting, and improving (‘differentiating’) the goods or services produced are all excluded by definition—‘perfect’ competition means indeed the absence of all competitive activities. (The Meaning of Competition, 1946)



In practice, economies are a mixture of more and less competitive markets. But, as Hayek claimed, many competitive activities are more likely to be undertaken by firms with market power (as in Unit 7), than by firms in more competitive markets.

A firm with a unique product will advertise (Buy Nike!) to shift the demand curve for its product to the right. But why would a single competitive firm advertise (Drink milk!)? This would shift the demand curve for all of the firms in the industry. Messages like ‘Drink milk!’ are probably paid for by an association of dairies, not by a particular one.

The same is true of expenditures to influence public policy. If a large firm with market power is successful in relaxing environmental regulations, then it will benefit directly. Campaigning and lobbying will be unattractive to the competitive firm because almost all the benefit will go to its competitors.


​Similarly, research and development are more likely to be undertaken by firms facing less competition, because if they are successful in finding a profitable innovation, the benefits will not be lost to competitors also adopting it.


  How economists learn from facts Fishing for perfect competition

  From the early nineteenth century, the catches of Atlantic fishermen landed in the port of New York were sold to restaurants and retailers at the Fulton Fish Market. It is still the largest market for fresh fish in the US, although fish are now brought in by road or air. Dealers do not display prices. Instead, the market works by pairwise trading: customers can inspect the fish and ask for a price before making their decision.

  
  ​​Kathryn Graddy, an economist who specializes in how prices are set, studied the Fulton Fish Market. There were about 35 dealers, with stalls close to each other, so customers could easily observe the quantity and quality of fish available and ask several dealers for a price. She collected details of 3,357 sales of whiting by one dealer, including price, quantity, and quality of fish, and characteristics of the buyers.3 4

  Of course, prices were not the same for every transaction: quality varied, and fish supplies changed from day to day. But her surprising observation was that, on average, Asian buyers paid about 7% less per pound than white buyers. (All of the dealers were white.) There seemed to be no differences between the transactions with white and Asian buyers that could explain the different prices. Watch our interview with Graddy to find out how she collected her data, and what she discovered about the model of competitive equilibrium.

                          
                    Kathryn Graddy: Fishing for perfect competition    





  Exercise 8.12 The Fulton Fish Market

  Use Kathryn Graddy’s video to answer the following questions.

  
    	Summarize what she discovered about the Law of One Price in the fish market. What explanation does she provide for her findings?

    	Why did buyers and sellers not search for better deals?

    	Why did new dealers not enter the market in pursuit of economic rents?

  




  
    	
      Glenn Ellison and Sara Fisher Ellison. 2005. ‘Lessons About Markets from the Internet’. Journal of Economic Perspectives 19 (2) (June): pp. 139–158. ↩

    

    	
      Leon Walras. (1874) 2014. Elements of Theoretical Economics: Or the Theory of Social Wealth. Cambridge: Cambridge University Press. ↩

    

    	
      Kathryn Graddy. 2006. ‘Markets: The Fulton Fish Market’. Journal of Economic Perspectives 20 (2): pp. 207–220. ↩

    

    	
      Kathryn Graddy. 1995. ‘Testing for Imperfect Competition at the Fulton Fish Market’. The RAND Journal of Economics 26 (1): pp. 75–92. ↩

    

  



	



    

        

    
    

	
Unit 8 Supply and demand: Markets with many buyers and sellers


​​8.11 Application: Why information about prices matters

Fish and fishing are a major part of the life of the people of Kerala in India. Most of them eat fish at least once a day, and more than a million people are involved in the fishing industry. But before 1997, prices were high and fishing profits were limited due to a combination of waste and the bargaining power of fish merchants, who purchased the fishermen’s catch and sold it to consumers.

When returning to port to sell their daily catch of sardines to the fish merchants, many fishermen found that merchants already had as many fish as they needed that day. Fishermen were in a weak bargaining position, because if they couldn’t sell their catch, they would be forced to dump it back into the sea. A lucky few returned to the right port at the right time when demand exceeded supply, and they were rewarded by extraordinarily high prices.


​Figure 8.22 illustrates the luck, or lack of it, of fishermen returning to the ports along the Kerala coast on 14 January 1997. On that day, eleven boatloads of fish brought to the market at the town of Badagara were jettisoned because of excess supply. But at fish markets within 15 km of Badagara, there was excess demand and high prices: 15 buyers left the Chombala market unable to purchase fish at any price. In just seven of the 15 villages (on the vertical line) the market cleared, with prices ranging from Rs4 per kilogram to more than Rs7 per kilogram.




                [image: In this scatter plot, the horizontal axis displays two measures: the number of boatloads of fish destroyed (excess supply), and the number of unsatisfied buyers of fish (excess demand). It ranges from -12 to 16, with negative numbers corresponding to excess supply, and positive numbers corresponding to excess demand. The vertical axis displays the price in rupees per kilogram, and ranges from 0 to 10. Coordinates are (measure on the horizontal axis, price). Several points are shown, with coordinates: (-11, 0) labelled Badagara, (-6, 0), (-4, 0), (0, 3.8), (0, 4.2) labelled Aarikkadi, (0, 6), (0, 6.2), (0, 6.8), (0, 7), (1, 8.2), (2, 8.5), (11, 9.4), (12, 9.5), and (16, 9.6) labelled Chombala. The average price in markets with excess demand is 9.3 rupees per kilogram. The average price in markets with neither excess demand or supply is 5.9 rupees per kilogram.]



Figure 8.22 
Bargaining power and prices in the Kerala wholesale fish market (14 January 1997). (Note: Two markets had the same outcome, with a price of Rs6.2 per kilogram.)






Robert Jensen. 2007. ‘The Digital Provide: Information (Technology), Market Performance, and Welfare in the South Indian Fisheries Sector’. The Quarterly Journal of Economics 122 (3) (August): pp. 879–924.







​It is clear that neither fishermen nor merchants were subject to the Law of One Price. The conditions for a competitive equilibrium did not hold because the individual markets were small, and in the sardine market as a whole, sellers did not have information on prices.


​This all changed when the fishermen got mobile phones. While still at sea, the returning fishermen would phone the beach fish markets and pick the one at which the prices that day were highest. If they returned to a high-priced market, they would earn an economic rent (that is, income in excess of their next best alternative, which would be returning to a market with no excess demand or even one with excess supply).

By gaining access to real-time market information on fish prices, the fishermen could adjust their pattern of production (fishing) and distribution (the market they visit) to secure the highest returns.

A study of 15 beach markets along 225 km of the northern Kerala coast found that, once the fishermen used mobile phones, differences in daily prices among the beach markets were cut to a quarter of their previous levels. No boats jettisoned their catches. Reduced waste and the elimination of the dealers’ bargaining power raised the profits of fishermen by 8% at the same time as consumer prices fell by 4%.


​We know that one of the conditions for competitive equilibrium is that buyers and sellers are aware of the prices at which others are trading. Mobile phones allowed the fishermen to get more information about prices, and become very effective rent-seekers. Their rent-seeking activities changed how Kerala’s fish markets worked: they came close to implementing the Law of One Price, to the benefit of fishermen and consumers (but not of the fish dealers who had acted as intermediaries).


  
    Question 8.12 Choose the correct answer(s)

    Figure 8.22 shows how bargaining power affected prices in Kerala beach markets on 14 January 1997. Based on this information, what can we conclude?

    
      	The higher the excess supply, the lower the price of fish.

      	The price of fish in all markets with excess demand is 9.3.

      	The data satisfies the Law of One Price.

      	The data demonstrates that buyers have bargaining power when there is excess supply.

    

    
      	The price of fish is zero in all markets with excess supply.

      	The average price in the markets with excess demand is 9.3, but the higher the excess demand, the higher the price.

      	The Law of One Price is not satisfied because fish are sold at different prices in different places.

      	When there is excess supply, the price is zero. The buyers have all the bargaining power while sellers have none.

    

  



	



    

        

    
    

	
Unit 8 Supply and demand: Markets with many buyers and sellers

8.12 The effect of a tax


  
  ​Tobacco was one of the first consumer goods to be taxed in North America in the eighteenth century. In 1951, the US federal cigarette excise tax was increased from 7 cents to 8 cents per pack to help finance the Korean War.1




​Governments levy taxes in different ways and for different reasons. They use taxes on income or wealth both to raise revenue to finance public expenditure, and to redistribute resources and reduce inequality. Particular goods may be taxed to raise revenue, or with the aim of changing decisions to buy them. Many countries now tax cigarettes to discourage smoking, but long before the harmful effects on health were known, tobacco taxes were used to raise revenue. Carbon taxes are an important tool for tackling climate change; in this case, the aim is unambiguously to reduce greenhouse gas emissions.


​We can use the supply and demand model to assess the impact of a tax on prices, quantities, and government revenue.

Using taxes to raise revenue: The case of salt


​​​​​​For centuries, salt has been used as a preservative, allowing food to be stored, transported, and traded. The ancient Chinese advocated taxing salt to raise revenue, because people needed it, however high the price. Salt taxes were used by ruling elites in ancient India, by the French monarchy and Tsarist Russia, and by the British in India.

Figure 8.23 illustrates how a salt tax might work. Initially the market equilibrium is at point A. Suppose that a sales tax of 30% is imposed on the price of salt, to be paid by the suppliers. The marginal cost of supplying each unit of salt increases by the amount of the tax, so the supply curve shifts: the price is 30% higher at each quantity.


  


                [image: In this diagram, the horizontal axis shows the quantity of salt, and the vertical axis shows the price of salt. Coordinates are (quantity, price). There are three lines. A downward-sloping line is labelled Demand. An upward-sloping line starts at a lower vertical axis value and is labelled Market supply. These lines intersect at the point A (q-star, p-star). Another upward-sloping line lies above the Market supply curve at all points and is labelled Market supply with tax. It is steeper than the market supply curve and intersects the demand curve at the point B (q1, p1), which represents a lower quantity than q-star and a higher price than p-star. The tax paid to the government is the difference between p1 and the price corresponding to the original Market supply at q1, denoted p0.]



Figure 8.23 
The effect of a 30% salt tax.






  


                [image: The initial equilibrium: In this diagram, the horizontal axis shows the quantity of salt, and the vertical axis shows the price of salt. Coordinates are (quantity, price). There are two lines that intersect at the point A (q-star, p-star). A downward-sloping line is labelled Demand. An upward-sloping line starts at a lower vertical axis value and is labelled Market supply.]



The initial equilibrium



Initially, the market equilibrium is at point A. The price is P* and the quantity of salt sold is Q*.






  


                [image: A 30% tax: In this diagram, the horizontal axis shows the quantity of salt, and the vertical axis shows the price of salt. Coordinates are (quantity, price). There are three lines. A downward-sloping line is labelled Demand. An upward-sloping line starts at a lower vertical axis value and is labelled Market supply. These lines intersect at the point A (q-star, p-star). Another upward-sloping line lies above the Market supply curve at all points and is labelled Market supply with tax. It is steeper than the Market supply curve and intersects the demand curve at a lower quantity than q-star and a higher price than p-star.]



A 30% tax



A 30% tax is imposed on suppliers. Their marginal costs are effectively 30% higher at each quantity. The supply curve shifts, but not in a parallel manner, because the dollar amount paid in tax increases with the quantity produced.






  


                [image: The new equilibrium: In this diagram, the horizontal axis shows the quantity of salt, and the vertical axis shows the price of salt. Coordinates are (quantity, price). There are three lines. A downward-sloping line is labelled Demand. An upward-sloping line starts at a lower vertical axis value and is labelled Market supply. These lines intersect at the point A (q-star, p-star). Another upward-sloping line lies above the Market supply curve at all points and is labelled Market supply with tax. It is steeper than the Market supply curve and intersects the demand curve at the point B (q1, p1), which represents a lower quantity than q-star and a higher price than p-star.]



The new equilibrium



The new equilibrium is at B. The price paid by consumers has risen to P1 and the quantity has fallen to Q1.






  


                [image: The tax paid to the government: In this diagram, the horizontal axis shows the quantity of salt, and the vertical axis shows the price of salt. Coordinates are (quantity, price). There are three lines. A downward-sloping line is labelled Demand. An upward-sloping line starts at a lower vertical axis value and is labelled Market supply. These lines intersect at the point A (q-star, p-star). Another upward-sloping line lies above the Market supply curve at all points and is labelled Market supply with tax. It is steeper than the market supply curve and intersects the demand curve at the point B (q1, p1), which represents a lower quantity than q-star and a higher price than p-star. The tax paid to the government is the difference between p1 and the price corresponding to the original Market supply at q1, denoted p0.]



The tax paid to the government



The price received by suppliers (after they have paid the tax) is P0. The double-headed arrow shows the tax paid to the government on each unit of salt sold.









	tax incidence
	The effect of a tax on the surplus of buyers, sellers, or both.




​The new equilibrium is at point B, where a lower quantity is traded. Although the consumer price has risen, note that it is not 30% higher than before, because consumers respond to the price increase by buying less salt, and when less salt is produced the marginal cost of production falls. The consumer price, P1, is 30% higher than the price received by suppliers (net of the tax), which is P0. Suppliers receive a lower price than before, they produce less, and their profits will be lower. This example illustrates an important feature of taxes: it is not necessarily the taxpayer who feels its main effect. In this case, although producers pay the tax, the tax incidence falls partly on consumers and partly on producers.


​Figure 8.24 compares the total surplus at equilibrium B with the tax (right panel), with the original surplus at A. At B, when the quantity falls to Q1:


  	Consumer surplus falls: Consumers pay a higher price, P1, and buy less salt.

  	Producer surplus falls: Producers supply less and receive a lower net price, P0 .

  	Tax revenue: A tax equal to (P1 – P0) is paid to the government on each of the Q1 units of salt sold (the green-shaded area).

  	Total surplus (including tax revenue) is lower: The tax causes a deadweight loss equal to the area of the white triangle, which is 1/2 × (Q* − Q1) × (P1 − P0).






                [image: There are two diagrams. In diagram 1, the horizontal axis shows the quantity of salt, and the vertical axis shows the price of salt. Coordinates are (quantity, price). There are three lines. A downward-sloping line is labelled Market demand. An upward-sloping line starts at a lower vertical axis value and is labelled Market supply. These lines intersect at the point A (q-star, p-star). Another upward-sloping line lies above the Market supply curve at all points and is labelled Market supply with tax. It is steeper than the market supply curve and intersects the demand curve at the point B (q1, p1), which represents a lower quantity than q-star and a higher price than p-star. The region enclosed by the Market demand curve, the vertical axis, and the horizontal line at p-star is the consumer surplus in the pre-tax equilibrium. The region enclosed by the Market supply curve, the vertical axis, and the horizontal line at p-star is the producer surplus in the pre-tax equilibrium. The after-tax price received by producers is p0. The region enclosed by the Market demand curve, the vertical axis, and the horizontal line at p1 is the consumer surplus in post-tax equilibrium. The region enclosed by the Market supply curve, the vertical axis, and the horizontal line at p0 is the producer surplus in the post-tax equilibrium. The rectangle enclosed by the points (0, p0), (0, p1), B at (q1, p1), and (q1, p0) is the government revenue raised by the tax. The triangle enclosed by the points A, B, and (q1, p0) is the deadweight loss from the tax.]



Figure 8.24 
When the tax is imposed, the surplus from the salt market is:
total surplus = consumer surplus + producer surplus + government revenue






Provided that the revenue is used to benefit society, we can think of total surplus as a measure in monetary terms of the gains generated by trade in the market for salt for society as a whole. Compared to the situation before the tax, some of the surplus has been transferred from consumers and producers to the government, but also the total surplus is lower: there is a deadweight loss. If the revenue is spent on goods and services that enhance the wellbeing of the population, we might nevertheless conclude that this benefit to society outweighs the loss to consumers and producers, even though it reduces the surplus in the particular market that is taxed.


​​​​​To raise as much revenue as possible, and reduce deadweight loss, the government would prefer to tax a good with low elasticity of demand, so that the fall in quantity is quite small. But this also means that the incidence of the tax falls heavily on consumers. The notorious salt tax imposed by the French monarchy was much resented by the people, and helped to precipitate the French Revolution. In 1930, the artificially high price of salt in British colonial India provoked one of the defining moments of the Indian independence movement: Mahatma Gandhi’s salt march to acquire salt from the Indian ocean. Similarly, in what came to be called the Boston Tea Party, in 1773 American colonists objecting to a British colonial tax on tea dumped a cargo of tea into the Boston harbour.

In many modern economies, institutions for tax collection are well established, with democratic consent. If citizens believe taxes are implemented fairly and used to benefit society, they are accepted as a necessary part of social and economic policy.

In contrast, if the government’s objective is to reduce the consumption of a good that is considered harmful—like tobacco or carbon—the tax will be more effective if demand is elastic so that quantity falls substantially. We discuss some examples in Unit 10.


  Exercise 8.13 Tax incidence

  Figure 8.24 shows how a 30% tax on the price of salt affects consumer surplus, producer surplus, the price paid by consumers, and the price received by producers.

  
    	Use your diagram (or a new diagram) to show how these four variables would change if consumers were more price-inelastic than shown in Figure 8.24.

    	How would your answer to the previous question change if instead the producers were more price-inelastic than shown in Figure 8.24?

    	Explain how the relative elasticity of supply and demand determines who bears more of the tax incidence.

  




  
    Question 8.13 Choose the correct answer(s)

    Figure 8.24 shows the demand and supply curves for salt, and the shift in the supply curve due to the implementation of a 30% tax on the price of salt. Based on this information, read the following statements and choose the correct option(s).

    
      	In the post-tax equilibrium, the consumers pay P1 and the producers receive P*.

      	The government’s tax revenue is given by (P* – P0)Q1.

      	The deadweight loss is given by (1/2)(P1 – P0)(Q* – Q1).

      	The tax reduces consumer surplus by (1/2)(Q1 + Q*)(P1 – P*).

    

    
      	In the post-tax equilibrium, the consumers pay P1 and the producers receive P0.

      	The government’s tax revenue is (P1 – P0)Q1.

      	This expression gives the area of the triangle between the supply and demand curves, below AB.

      	This expression gives the area of the trapezium between the horizontal dotted lines through A and B.

    

  




  
    	
      Institute of Medicine (US) Committee on Preventing Nicotine Addiction in Children and Youths; Lynch B.S., Bonnie R.J., editors. 1994. ‘Growing up Tobacco Free: Preventing Nicotine Addiction in Children and Youths’. National Academies Press (US) 6 (Tobacco Taxation in the United States). ↩

    

  



	



    

        

    
    

	
Unit 8 Supply and demand: Markets with many buyers and sellers

8.13 Price controls


​​​​We know that total surplus is maximized at the market-clearing price. But governments may nevertheless decide to intervene in a market to change the price to achieve other objectives, such as fairness.


​​In some countries, local or national governments control housing rents. Sometimes this is to protect tenants, who may have little bargaining power in their relationships with landlords, or sometimes because urban rents would be too high for groups of workers who provide essential local services.

Figure 8.25 shows a situation in which the local government might decide to control the housing rent in a city. (Note that here we mean rent in the everyday sense of a payment from tenant to landlord for the use of accommodation.) Initially, the market is in equilibrium with 8,000 tenancies at a rent of €500. Now suppose that there is an increase in demand for tenancies. Rents will rise, because the supply of rental housing is inelastic, at least in the short run: it would take time to build new houses, so more tenancies can only be supplied immediately if some owner-occupiers decide to become landlords and live elsewhere themselves.


	rent ceiling
	The maximum legal price a landlord can charge for a rent.



Suppose that the city authorities are concerned that this rise would be unaffordable for many families, so they impose a rent ceiling at €500. Follow the steps in Figure 8.25 to analyse what happens.


​​
  


                [image: Housing rents and economic rents.]



Figure 8.25 
Housing rents and economic rents.






  


                [image: The market clears: In this diagram, the horizontal axis displays the number of tenancies. The vertical axis displays the housing rent in euros. Coordinates are (tenancies, rent). A downward-sloping, straight line is the demand curve. An upward-sloping, straight line is the supply curve. They intersect at point (8,000, 500).]



The market clears



Initially, the market clears with 8,000 tenancies at rent of €500.






  


                [image: An increase in demand: In this diagram, the horizontal axis displays the number of tenancies. The vertical axis displays the housing rent in euros. Coordinates are (tenancies, rent). A downward-sloping, straight line is the demand curve. An upward-sloping, straight line is the supply curve. They intersect at point (8,000, 500). Another downward-sloping, straight line parallel to the original demand curve and above it at all points is the new demand curve. It intersects the supply curve at a higher number of tenancies than 8,000, corresponding to a rent of £830.]



An increase in demand



Now suppose that there is an increase in demand for tenancies.






  


                [image: Rent increases: In this diagram, the horizontal axis displays the number of tenancies. The vertical axis displays the housing rent in euros. Coordinates are (tenancies, rent). A downward-sloping, straight line is the demand curve. An upward-sloping, straight line is the supply curve. They intersect at point (8,000, 500). Another downward-sloping, straight line parallel to the original demand curve and above it at all points is the new demand curve. It intersects the supply curve at a higher number of tenancies than 8,000, corresponding to a rent of £830.]



Rent increases



The supply of housing for rent is inelastic, at least in the short run. The new market-clearing rent, €830, is much higher.






  


                [image: A rent ceiling?: In this diagram, the horizontal axis displays the number of tenancies. The vertical axis displays the housing rent in euros. Coordinates are (tenancies, rent). A downward-sloping, straight line is the demand curve. An upward-sloping, straight line is the supply curve. They intersect at point (8,000, 500). Another downward-sloping, straight line parallel to the original demand curve and above it at all points is the new demand curve. It intersects the supply curve at a higher number of tenancies than 8,000, corresponding to a rent of £830. The horizontal distance between the new demand curve and point (8,000, 500) is excess demand.]



A rent ceiling?



Suppose the city authorities impose a rent ceiling at €500. Landlords will continue to supply 8,000 tenancies, so there is excess demand.






  


                [image: The short side of the market: In this diagram, the horizontal axis displays the number of tenancies. The vertical axis displays the housing rent in euros. Coordinates are (tenancies, rent). A downward-sloping, straight line is the demand curve. An upward-sloping, straight line is the supply curve. They intersect at point (8,000, 500). £500 is the controlled rent. Another downward-sloping, straight line parallel to the original demand curve and above it at all points is the new demand curve. It intersects the supply curve at a higher number of tenancies than 8,000, corresponding to a rent of £830, which is the market clearing rent. The horizontal distance between the new demand curve and point (8,000, 500) is excess demand.]



The short side of the market



When the price is below the market-clearing level, supply is less than demand. We say that the suppliers are on the short side of the market. They determine the number of tenancies.






  


                [image: Some people would pay much more: In this diagram, the horizontal axis displays the number of tenancies. The vertical axis displays the housing rent in euros. Coordinates are (tenancies, rent). A downward-sloping, straight line is the demand curve. An upward-sloping, straight line is the supply curve. They intersect at point (8,000, 500). £500 is the controlled rent. Another downward-sloping, straight line parallel to the original demand curve and passing through points (8,000, 1,100) and (12,000, 500) is the new demand curve. It intersects the supply curve at a higher number of tenancies than 8,000, corresponding to a rent of £830, which is the market clearing rent. The horizontal distance between the new demand curve and point (8,000, 500) is excess demand.]



Some people would pay much more



When the price is $500, there are 12,000 people on the long side of the market. Only 8,000 obtain tenancies. There are 8,000 people willing to pay €1,100 or more, but tenancies are not necessarily allocated to the people with highest willingness to pay.






  


                [image: Opportunities for rent-seeking: In this diagram, the horizontal axis displays the number of tenancies. The vertical axis displays the housing rent in euros. Coordinates are (tenancies, rent). A downward-sloping, straight line is the demand curve. An upward-sloping, straight line is the supply curve. They intersect at point (8,000, 500). £500 is the controlled rent. Another downward-sloping, straight line parallel to the original demand curve and passing through points (8,000, 1,100) and (12,000, 500) is the new demand curve. It intersects the supply curve at a higher number of tenancies than 8,000, corresponding to a rent of £830, which is the market clearing rent. The horizontal distance between the new demand curve and point (8,000, 500) is excess demand. The vertical distance between the new demand curve at point (8,000, 1,100) and the original demand curve at point (8,000, 500) is the economic rent.]



Opportunities for rent-seeking



If it were legal, some tenants could sublet their accommodation at €1,100, obtaining an economic rent of €600.






  


                [image: The long-run equilibrium: In this diagram, the horizontal axis displays the number of tenancies. The vertical axis displays the housing rent in euros. Coordinates are (tenancies, rent). A downward-sloping, straight line is the demand curve. An upward-sloping, straight line is the supply curve. They intersect at point (8,000, 500). £500 is the controlled rent. Another downward-sloping, straight line parallel to the original demand curve and passing through points (8,000, 1,100) and (12,000, 500) is the new demand curve. It intersects the supply curve at a higher number of tenancies than 8,000, corresponding to a rent of £830, which is the market clearing rent. Another upward-sloping, straight line, parallel to the original supply curve and passing through point (12,000, 500) is the new supply curve. The horizontal distance between the new demand curve and point (8,000, 500) is excess demand. The vertical distance between the new demand curve at point (8,000, 1,100) and the original demand curve at point (8,000, 500) is the economic rent.]



The long-run equilibrium



In the long run, the city authorities could make more tenancies available at a reasonable rent by encouraging housebuilding, to shift out the supply curve.









​​In general, a controlled price will not clear the market, and trade will then take place on the short side of the market: that is, the quantity traded will be whichever is lower of the quantities supplied and demanded. In Figure 8.25, the price is low and suppliers are on the short side.

When the rent is €500, the number of tenancies will be 8,000. Of the 12,000 people on the long side of the market, 8,000 would pay €1,100 or more, but tenancies are not allocated to those with highest willingness to pay. Those lucky enough to obtain tenancies may be anywhere on the new demand curve above €500.


  In this brief article, economist Rebecca Diamond summarizes the research evidence from the US on the positive and negative effects of rent controls. Here, the Economics Observatory assesses the lessons from economic analysis for a recent proposal to implement nationwide rent controls in Scotland.



The rent control policy puts more weight on maintaining a rent that is seen to be fair and affordable (by existing tenants who might otherwise be forced to move out), than it does on Pareto efficiency. The scarcity of rental accommodation gives rise to a potential economic rent: if it were legal (it usually isn’t), some tenants could sublet their accommodation for €1,100, obtaining an economic rent of €600.

If the increase in demand proves to be permanent, the long-run solution for the city authorities may be policies that encourage housebuilding, which shifts out the supply curve so that more tenancies are available at a reasonable rent.


  
    Question 8.14 Choose the correct answer(s)

    Figure 8.25 illustrates the rental housing market. Initially, the market clears at €500 with 8,000 tenancies. Then, there is an outward shift in the demand curve, as shown in the diagram. In response, the city authority imposes a rent ceiling of €500 and prohibits subletting. Based on this information, read the following statements and choose the correct option(s).

    
      	There are 4,000 potential tenants who are left unhoused.

      	The market would clear at €1,100.

      	If subletting was possible, then those renting could earn an economic rent of €330.

      	Excess demand could be eliminated in the long run by building more houses.

    

    
      	At €500, 12,000 people want tenancies, but there are only 8,000 available.

      	The market would clear at €830.

      	Those subletting would be able to charge a rent of €1,100 under the new demand curve, obtaining economic rent of €600.

      	If enough houses were built, the supply curve would shift outwards and the market would again clear at €500.

    

  




  Exercise 8.14 The distributional impact of rent control

  The diagram shows the rental market before rent control, where in equilibrium (G), X0 apartments are rented at the price, P0. Suppose rent control lowers the price to PR and the number of apartments supplied to XR.

  


                [image: In this diagram, the horizontal axis shows the number of apartments, and the vertical axis shows the rental price per month, denoted p. Coordinates are (number of apartments, price). A straight, upward-sloping curve is the supply curve. A straight, downward-sloping curve is the demand curve. They intersect at point G (x0, p0). Point (xR, pR) lies on the supply curve. pR is the rent control price.]






  
    	Under the usual assumption that apartments are allocated according to willingness to pay, draw a copy of this diagram and indicate the following areas:
      
        	Renter surplus after rent control

        	Landlord surplus after rent control

        	Landlord surplus transferred to renters

        	Renter surplus lost

        	Landlord surplus lost.

      

    

    	Use your answer to the previous question to explain the effect of rent control on renters, landlords, and total surplus. Discuss some factors that affect the magnitude of gains or losses experienced by either party.

    	Suppose that renters could vote to remove rent control, but they would only be willing to do so if the landlords made a suitable transfer as compensation. Use your diagram to explain how this arrangement could leave both renters and landlords at least as well off as under rent control.

  




  Exercise 8.15 The price of a ticket

  For sporting events, there can be excess demand for tickets. For example, the London 2012 Olympic Games received 22 million applications for 7 million tickets. Suppose the demand curve for tickets to one Olympic event is given as P = 425 – (1/250)Q, where the stadium can fit 50,000 spectators.

  
    	Draw a supply and demand diagram to illustrate this situation. What ticket price would clear the market?

    	Suppose that, instead, the Olympic organizing committee chose to sell all tickets at a price of £100. Illustrate this situation in your diagram. What would the excess demand be at this price?

    	Given the excess demand at the current ticket price, some people who obtain tickets may be tempted to sell them rather than attend the event, creating a secondary market for tickets. Use your diagram to explain how sellers in the secondary market gain economic rents from doing so.

    	Use the criteria of fairness and Pareto efficiency to evaluate the following methods of allocating tickets:
      
        	Selling the tickets to whoever buys them first. Tickets may be transferable (for example, via secondary markets).

        	Setting the ticket price below the market-clearing price and using a lottery to decide who gets the tickets.
Tickets are non-transferable.

      

    

  



	



    

        

    
    

	
Unit 8 Supply and demand: Markets with many buyers and sellers

8.14 Summary


  	Prices play an important role in markets because they convey information about demand and scarcity to buyers and sellers.

  	In a market with many buyers and sellers, the interaction of supply and demand determines the price of the product and the quantity sold in equilibrium.

  	Just as the demand curve depends on the buyers’ willingness to pay, the supply curve depends on the prices that sellers are willing to accept.

  	When the sellers are firms, the market supply curve represents the marginal cost of production.

  	In the equilibrium of a market with many buyers and sellers of identical goods, no individual can influence the price: they are all price-takers. We call this a competitive equilibrium.

  	Price-taking behaviour ensures that all gains from trade in the market are exhausted: there is no deadweight loss.

  	We can use the model of supply and demand to analyse how equilibrium prices and quantities will change in response to economic shocks.

  	When the market is not in equilibrium, buyers and sellers adjust prices in pursuit of rents until the equilibrium is reached.

  	Markets that satisfy the idealized conditions under which all buyers and sellers are price-takers are described as perfectly competitive.

  	Real-world markets are typically not perfectly competitive, but the supply and demand model can be useful when the conditions for competitive equilibrium are only approximately satisfied.

  	If a government levies a tax on a product or regulates its price, the market equilibrium changes. This leads to a deadweight loss, but may enable other beneficial objectives to be achieved.




  Concepts and models introduced and applied in Unit 8

  
    	The demand curve and willingness to pay for a good; the supply curve and willingness to accept (or reservation price)

    	Excess demand, excess supply, and the market-clearing price

    	The model of competitive equilibrium, in which all buyers and sellers are price-takers; the equilibrium price; Pareto efficiency; perfect competition and the Law of One Price

    	The firm’s supply curve (given by its marginal cost); the market supply curve and marginal cost curve; costs of entry; supply in the short run and the long run; short-run and long-run elasticities; short-run and long-run equilibria

    	The effects of exogenous shocks to supply and demand; disequilibrium rents and market equilibration

    	Taxes and price controls; tax incidence; rent ceiling
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    Unit 9
    Lenders and borrowers and differences in wealth
  

    
      How borrowing and lending expand opportunities for mutual gain, and the factors that limit their capacity to accomplish this
    



9.1 The importance of Chambar moneylenders


  Before you start

  To analyse borrowing and lending throughout this unit, we use the approach explained in Unit 3 for solving constrained choice problems using indifference curves and the feasible set. If you are not familiar with this method, you should read Sections 3.2 to 3.6 before beginning work on this unit.




​​The market town of Chambar in south-eastern Pakistan serves as the financial centre for 2,400 farmers in surrounding villages. At the beginning of the kharif planting season in April, when the farmers sow cotton and other cash crops, they buy fertilizer and other inputs necessary for production. Months have passed since they sold the last harvest, and so the only way they can buy inputs is to borrow money, promising to repay at the next harvest. Others borrow to pay for medicines or doctors.

But few farmers have ever walked through the shiny glass-and steel doors of the JS Bank on Hyderabad Road. Instead, they visit one of approximately 60 moneylenders.

If they are seeking a first-time loan, they will be questioned intensively by the moneylender, asked for references from other farmers known to the lender, and in most cases, will be given a small trial loan as a test of creditworthiness. The lender will probably visit to investigate the condition of a farmer’s land, animals, and equipment.1

The lenders are right to be wary. If the farmer’s crop fails due to drought or lack of attention, the lender will make a loss. Unlike many financial institutions, lenders do not usually require that the farmer set aside some property or belongings—for example, some gold jewellery—that would become the lender’s property if the farmer does not repay the loan.

If the would-be first-time borrower seems reliable or trustworthy enough, the farmer is offered a loan. In Chambar, this is at an average interest rate of 78% per annum. If the borrower pays the loan back in four months (the growing period of the crop prior to harvest), 100 rupees borrowed before planting is paid back as 126 rupees. But, knowing that more than half the loan applications are refused, the borrower would feel fortunate.

And indeed, the borrower in Chambar would be, at least compared to some people 12,000 km away in New York, who take out short-term loans to be repaid when their next pay cheque comes in. These payday loans bear interest rates ranging from 350% to 650% per annum, much higher than the legal maximum interest rate in New York (25%). In 2014, the ‘payday syndicate’ offering these loans was charged with ‘criminal usury’, meaning charging illegally high interest rates.2


​​​Given the interest rates charged, is the business of lending in Chambar or of payday loans in New York likely to be exceptionally profitable? The evidence from Chambar suggests it is not. Some of the funds lent to farmers are borrowed from commercial banks, like the JS Bank, at interest rates averaging 32% per annum, representing a cost to the moneylenders. And the costs of the extensive screening of borrowers and collection of the debts further reduces the profits made by the moneylenders.

Partly as a result of the careful choices made by the moneylenders in Chambar, default is rare—fewer than 1 in 30 borrowers fail to repay. By contrast, default rates on loans made by commercial banks are much higher—one in three. The moneylenders’ success in avoiding default is based on their accurate assessment of the likely trustworthiness of their clients.

                        
                    A more high-tech way of making sure that a loan will be repaid is that those seeking loans to purchase a car are often required to allow a device to be installed in the vehicle that is controlled by the bank, which will disable the ignition of the car if the loan payments are not made as required, as this New York Times video shows. The practice has not made lenders very popular.    


Not everyone passes the trustworthiness tests set by the moneylenders and the payday lenders—some would-be borrowers find it impossible to get a loan. And, in Chambar and New York, some of those who do, pay much higher interest rates than others.


​Long before there were the employers, employees, and the unemployed that we study in Unit 6, there were lenders and borrowers. Some of the first written records of any kind were records of debts. Differences in income and wealth between those who borrow—like the farmers in Chambar and those seeking payday loans in New York—and those who lend—like the moneylenders in Chambar and the payday lenders in New York—remain an important source of economic inequality today.


  
    	
      Irfan Aleem. 1990. ‘Imperfect information, screening, and the costs of informal lending: A study of a rural credit market in Pakistan’. The World Bank Economic Review 4 (3): pp. 329–49.  ↩

    

    	
      Jessica Silver-Greenberg. 2014. ‘New York prosecutors charge payday loan firms with usury’. DealBook. Updated 11 August 2014. ↩

    

  



	



    

        

    
    

	
Unit 9 Lenders and borrowers and differences in wealth

9.2 Income and wealth


	investment
	Investment is expenditure undertaken in order to generate a return in future: for example, buying financial assets that will generate income in future, or a house that will provide accommodation, or capital goods to be used by a firm to produce output. In the national accounts, investment expenditure refers more specifically to fixed investment (gross fixed capital formation) together with inventory investment. See also: fixed investment, inventory investment.
	wealth
	The stock of things owned, or value of that stock. Wealth may generate income, or contribute to the owner’s wellbeing in some other way. It includes the market value of a home, car, any land, buildings, machinery, or other capital goods that a person may own, and any financial assets such as shares or bonds. To calculate wealth, debts are subtracted—for example, the mortgage owed to the bank. Debts owed to the person are added.
	shares, stocks
	Shares (also known as stocks) are financial assets that can be bought and sold, giving their owners (the shareholders) shared ownership of the assets of a firm, and therefore a right to receive a corresponding share of the firm’s profit.
	human capital
	The stock of knowledge, skills, behavioural attributes, and personal characteristics that determine the labour productivity or labour earnings of an individual. Investment in human capital, through education, training, and socialization can increase the stock. Human capital is part of an individual’s endowment. See also: endowment.
	income, disposable income
	Income, also known as disposable income, is the amount of profit, interest, rent, labour earnings, and other payments (including transfers from the government) received, net of taxes paid, measured over a period of time such as a year. Your income is the maximum amount that you could consume per period and leave your wealth unchanged.




​Understanding borrowing, lending, and investment requires some terms—like wealth and income—that are in common use but are used in a precise way in economics.

Wealth


​​​​​​​​Wealth is the value of things that you own that contribute to your well-being in some way, called assets. Households invest in assets, including houses, works of art, and financial assets like shares, to ‘save’ or ‘accumulate’ wealth. The assets can either provide an income, for example the rents, profits, interest, or dividends from physical and financial assets you own, or provide other valued services, for example the transport and accommodation made possible by your vehicle and home. If you own intellectual property (such as patents, trademarks, and copyrights) these are also part of your wealth. A work of art is an asset that may appreciate in value, and at the same time, provide pleasure on the wall of your sitting room. Debts require you to make payments to others, and therefore count as negative wealth.


​​The term wealth is also sometimes used in a broader sense to include your health, skills, and ability to earn an income (your human capital). But we will use the narrower definition of material wealth in this unit, since we focus on forms of wealth that can potentially be turned into spending on goods and services.

Income


​​Your income is the maximum amount that you could spend over a given period of time without reducing your wealth, for example by selling some of what you own or by borrowing (remember taking on a debt by borrowing reduces your wealth). This includes what you receive as:


  	earnings (wages or salaries from labour)

  	profits, interest, dividends, and rents from assets that you own

  	any increase or decrease in the value of those assets (called capital gains and losses)

  	transfers from the government minus taxes paid.




  In this unit, we simplify by not considering taxes as a deduction from one’s income, or transfers from the government as an addition.




	earnings
	Wages, salaries, and other income from labour.
	flow
	A quantity measured per unit of time, such as weekly income, or annual carbon emissions. See also: stock.
	stock
	A quantity measured at a point in time, such as a firm’s stock of capital goods, or the amount of carbon dioxide in the atmosphere. Its units do not depend on time. See also: flow.
	depreciation
	No definition available.
	saving
	When consumption expenditure is less than net income, saving takes place and wealth rises. See also: wealth.
	bond
	A financial asset where the government (or a company) borrows for a set period of time and promises to make regular fixed payments to the lender (and to return the money when the period is at an end).




​​Since it is measured over a period of time (such as weekly or yearly), income is a flow. Wealth is a stock, meaning that it has no time dimension. At any moment of time it is just there.

To highlight the difference between wealth and income, think of filling a bathtub, as in Figure 9.1. Wealth is the amount (stock) of water in the tub, while income is the flow of water into the tub. The inflow is measured by litres (or gallons) per minute; the stock of water is measured by litres (or gallons) at a particular moment in time.


​


                [image: In this diagram, wealth is represented as water in a bathtub. Gross income is represented as water flowing into the tub and consumption is represented as water flowing out of the tub. Depreciation is represented as water evaporating from the tub.]



Figure 9.1 
Wealth, income, depreciation, and consumption: the bathtub analogy.






Income either adds to wealth (in which case it is termed saving) or is used for consumption spending.


​Some wealth takes physical forms, such as a car or office equipment. The value of physical wealth tends to decline, either due to use or simply the passage of time. This reduction in the value of a stock of wealth over time is called depreciation. Using the bathtub analogy, depreciation is the amount of evaporation of the water. In economics, an example of depreciation is the fall in the value of a car with mileage and with age. Like income, depreciation is a flow (for example, you could measure it in dollars per year for a car or computer), but a negative one.

In order to take account of depreciation, economists distinguish between income (which is net of depreciation) and gross income. The flow of income into the bathtub is gross income.

A person’s wealth will affect the opportunities they have for borrowing and investing. This is the reason why we focus on wealth (and wealth inequalities) in this unit rather than income and income inequalities.

Consumption and saving


​Water also flows out of the tub. The flow through the drain is called consumption, and it reduces wealth just as income increases it. Consumption refers to household spending on goods and services.


​​​An individual (or household) saves when consumption is less than net income, so wealth increases. Wealth is the accumulation of past and current savings. Saving can take a number of forms, for example, putting money into bank deposits, or buying financial assets, such as shares (also known as stocks) in a company, or bonds issued by a government or a company in the financial markets. The choice about where and how to save depends on the relative returns that you can earn and on how easy it is to turn the savings back into money for consumption. Purchases of shares or bonds are often done on behalf of the individual by another organisation, most often the company that runs their personal pension fund who will have more expertise on what to buy and when. The decisions about how much money to save in each saving option will depend on what the expected return is, which will depend on the riskiness of the asset. Returns in asset markets are generally higher for assets that are considered higher-risk. Contributions to a personal pension fund are an example of the use of savings to buy financial assets.


	government bond
	A financial asset where the government borrows for a set period of time and promises to make regular fixed payments to the lender (and to return the money when the period is at an end).




​​When a government’s spending is greater than its tax revenue, it borrows by issuing bonds. A government bond is generally considered to be a safe asset because it is a promise from the government to pay some fixed amount to the holder of the bond on a given schedule over a fixed period of time, and because it is assumed that the government will not default on the payments.

When companies plan to spend more than their revenue (for example, on the purchase of machinery and equipment), they have a number of choices. They can borrow from banks (bank loans), borrow from the public by selling company bonds, or sell part of the company (shares). A company is more likely to default on its payments to bondholders than is the government. This higher risk of default means that it is generally more expensive for firms to borrow than it is for the government. The return that a bondholder searches for will be higher to compensate for the higher risk relative to government bonds—in other words, company bonds are riskier than government bonds.


  Read Extension 9.2 for more details on the characteristics of bonds and shares.



Shares are literally a share in the ownership of a company. The holder owns some fraction of the company’s buildings, equipment, intellectual property, and other assets. As a part owner of the firm, the shareholder also owns a share of the profits of the firm. The value of a share fluctuates depending on how profitable the firm is and is expected to be in the future. Shares therefore differ from bonds in two important respects: there is no promised payment to the holder (it depends on how profitable the firm is), and there is no fixed maturity period for the ownership of a share (it may be held for a lifetime). For these reasons, shares are a riskier type of savings or class of asset than are company bonds, which in turn are riskier than government bonds due to the higher risk of default.


  
    Question 9.1 Choose the correct answer(s)

    Read the following statements and choose the correct option(s).

    
      	Your material wealth is the largest amount that you can consume without borrowing; it includes the value of your house, car, financial savings, and human capital.

      	Income minus depreciation is the maximum amount that you can consume while still leaving your wealth unchanged.

      	Bonds are a way for companies and governments to borrow from the public.

      	Depreciation is the loss in your financial savings due to unfavourable movements in the market.

    

    
      	Human capital, such as your health, skills, and ability to earn an income, is immaterial wealth.

      	Income minus depreciation is the flow that corresponds to your stock of wealth, so if you consume it all, your wealth is unchanged.

      	Both companies and governments can borrow from the public by issuing bonds. The bond issuer promises to pay a given amount over time to the bondholder.

      	Depreciation is the loss in value through wear and tear or the passage of time.

    

  




  
    Question 9.2 Choose the correct answer(s)

    Freny Mistry has wealth of £800,000. To make this example more realistic, we introduce an income tax. There is no wealth tax in this economy. She has a market income of £60,000 per year, on which she is taxed 25%. Her wealth includes some equipment, which depreciates by £4,000 every year. Based on this information, read the following statements and choose the correct option(s).

    
      	Her after-tax income is £60,000.

      	Her net income (income after tax and depreciation) is £45,000.

      	The maximum amount of consumption expenditure possible for Freny Mistry is £41,000.

      	If she decides to spend 70% of her net income on consumption and the rest on investment, then her investment is £12,300.

    

    
      	Her after-tax income is her market income less tax, which is £60,000 × 0.75 = £45,000.

      	Her net income is her after-tax income minus depreciation, which is £45,000 – £4,000 = £41,000.

      	£41,000 is her net income. Consuming this amount does not alter her wealth. However, she can also consume all of her wealth, so her maximum possible consumption expenditure is £800,000 + £41,000 = £841,000.

      	A 70% portion of her net income is £28,700, leaving £12,300 to spend on investment.

    

  



Differences in types of debt and assets (wealth) of poor and rich households


​This unit explains how a person’s situation—especially how much wealth they have—affects the borrowing and lending opportunities open to them. Their choice will depend on what is feasible and on their preferences. Before providing a model to shed light on this choice, we present information on the debts and assets of poor and rich households.


	equity
	Shares (stocks) in a business are known collectively as equity. The total value of the equity held by the shareholders is the net worth of the business, and an individual shareholder’s equity in the business is the total value of the shares they own. There is a second entirely different use of the term, meaning fairness, as in ‘an equitable division of the pie’.




​Figure 9.2 shows the types of debt (what is owed to others) and assets (what is owned by the household) for the four quarters (quartiles) of US households ordered by their net wealth. In the figure, ‘Equity in businesses’ refers to ownership stakes in particular businesses whereas ‘Directly held stocks’ refers to the ownership of shares traded on the stock exchange.


​​The most striking feature of the figure is that the wealthiest quarter of US households own 97.7% of the shares that are directly held and of equity in businesses. The poorest quarter have virtually none of these assets and even the third wealthiest quarter of the population own very little equity or stocks. Stocks and equity are held almost exclusively by the richest quarter of Americans.


​​On the debt side, the poorest quarter, which includes a lot of young people, hold more than their proportional share in education loans (56.5%). Otherwise their participation both in borrowing (as reflected in debt shares) and in saving (as reflected in asset shares) is much lower than their share in the population. Note that they hold 4.7% of residential (or mortgage) debt and only 1.7% of residential home equity. It is only the richest quarter whose share of residential home equity is greater than their share of debt.


  To explore more data on wealth inequality in the US and other countries, try this interactive visualization.






                [image: There are four diagrams. Diagram 1 shows the percentage share of total debt per quartile of net worth for different income quartiles and debt categories. For each debt category, the debt percentage refers to the poorest, 2nd, 3rd, and richest quartile respectively. All debt: (11%, 16%, 26%, 47%). Residential debt: (5%, 17%, 28%, 51%). Education installment loans: (57%, 18%, 16%, 10%). Credit card balance: (19%, 24%, 29%, 28%). Car loans: (17%, 25%, 30%, 28%). Diagram 2 shows the percentage share of total assets per quartile of net worth for different income quartiles and asset categories. For each asset category, the asset percentage refers to the poorest, 2nd, 3rd, and richest quartile respectively. All assets: (1%, 4%, 10%, 85%). Residential home equity: (2%, 8%, 20%, 70%). Owned vehicles: (9%, 19%, 26%, 46%). Directly held stocks: (0.04%, 0.31%, 2%, 98%). Equity in business: (0.04%, 0.31%, 1%, 98%). Value of life insurance: (0.5%, 2%, 9%, 88%). Directly held pooled investment funds: (0.02%, 0.11%, 0.66%, 99%). Diagram 3 shows the share of total debt in the economy of different types of debt. Mortgages and home equity loans secured by primary residence: 69%, Home equity lines of credit secured by primary residence: 2%. Debt secured by other residential property: 9%. Other lines of credit: 0.56%. Credit card balances after last payment: 3%. Education loans: 8%. Vehicle loans: 6%. Other installment loans: 2%. Other debt: 1%. Diagram 4 shows the share of total assets in the economy of different types of assets. Transaction (bank) accounts: 5%. Net equity in non-residential real estate: 3%. Vehicles: 3%. Primary residence: 26%. Businesses: 19%. Life insurance and retirement accounts: 16%. Directly held pooled investment funds: 9%. Stocks and bonds: 7%. Residential property excl. primary residence: 6%. Other assets: 8%.]
                [image: ]



Figure 9.2 
Who owns what? Who owes what?






Top: Proportion of total debts and assets in the economy held by each quartile of the population in 2019. The poorest quartile holds 25% of total net worth (assets – debts) in the economy.
   Bottom: Distribution of total debt and assets in the US economy.
   Source: Federal Reserve System. 2021. Survey of Consumer Finances.







  
    Question 9.3 Choose the correct answer(s)

    Based on the two bar charts and two pie charts in Figure 9.2, read the following statements and choose the correct option(s).

    
      	The richest quartile has half of all residential debt, and mortgages make up more than half of total debt, so the richest quarter must have a disproportionately large share of total debt.

      	The least wealthy quartile has the largest share of education loan debt, but has a disproportionately small share of total debt.

      	The category of assets for which the poorest quartile has the highest share (relative to other categories) is the category that makes up the smallest share of total assets in the pie chart.

      	The third quartile holds a substantial share of equity in business and directly held stocks, but they do not own a substantial share of life insurance and retirement accounts.

    

    
      	The first fact is shown in the first bar chart and the second is shown in the first pie chart. Putting them together, we deduce that this statement must be true. In fact, the first row of the bar chart shows that the richest quartile has almost half of all debt.

      	The least wealthy quartile (as noted in the text—this group contains many young people) has more than half of educational loan debt. But educational loan debt—although the third largest category—makes up a relatively small share of total debt. Overall, the poorest quartile has far less than 25% of total debt.

      	The poorest quartile has a higher percentage share of vehicles than they do of any other asset category, and vehicles is the category with the smallest overall share of total assets.

      	The third quartile’s shares of equity in business and directly held stocks are very small. Their share of life insurance and retirement accounts is slightly higher, but still very small. Almost all of these assets belong to the highest quartile.

    

  




  Extension 9.2 Financial assets: Bonds and shares

  
    We have explained in the main part of this section that bonds and shares are financial assets that can be bought by households, as different forms in which to hold their savings. Here we describe in more detail the characteristics of these assets, and what determines their value.

  

  Bonds

  Governments and firms raise finance by issuing bonds which are then bought and sold in the bond markets. The government and firms are the borrowers and the households (or organizations like pension funds) are the lenders. The loan is provided for a fixed period, called the maturity of the bond.

  There are two forms of payment that make up the return that a bondholder receives for lending the government or a firm money:

  
    	Face value, which is an amount paid when the bond matures

    	Coupons, which are fixed payments made at known periods until maturity (for example, every year or every three months).

  

  
    The name ‘coupons’ is used because, in the past, bonds were physical pieces of paper, and when one of the fixed payments was redeemed, a coupon was clipped from the bond.

  

  These are guaranteed returns, in contrast to shares where the shareholder does not know in advance what they will earn, as it depends on the firm’s profitability.

  A bond is a financial asset:

  
    	Issuing or selling a bond is equivalent to borrowing.

    	A bond buyer is a lender or saver.

    	Governments and firms borrow by issuing bonds.

    	Households buy bonds as a form of saving.

  

  Stocks

  Firms also borrow from households by selling them shares (stock) in their company. The shares are bought and sold on the stock market. The proportion of company shares that an individual (or household) owns will determine the share of returns on the stock that they earn.

  The value of the stock can go up or down, depending on how profitable the firm is expected to be in the future. Firms expected to generate greater net earnings will have higher valuations, and if expectations change, so will the value of the shares. Like bonds, their value will also depend on interest rates elsewhere in the economy, and on how risky the earnings are thought to be. If the value is expected to go up, then lenders will pay a higher price for the shares; and if the value goes down, lenders will only be willing to pay a low price.

  The households that buy the shares are not guaranteed a specific return, in contrast to bonds. Shares are therefore more risky than bonds. There are several examples of different determinants of changes in the price of shares in Question E9.1.

  
    
      Question E9.1 Choose the correct answer(s)

      Read the following statements and choose the correct option(s).

      
        	A company was founded and led by a well-respected business person. If the company’s founder unfortunately passes away very suddenly, with no clear successor, the company’s share price will fall.

        	A devastating pandemic causes lockdowns around the world. A company emerges as the leader in video communication. The share price of that company will rise rapidly at the start of the pandemic.

        	A company emerges as the leader in self-driving cars. When an official report is issued that details the surprisingly large number of accidents its cars have been involved in, the share price is most likely to remain stable.

        	A company’s share price would be expected to rise when it reports much higher sales and revenue, together with a decline in total cost, than had been expected.

      

      
        	If investors believe that the company will be less profitable in the near future without the well-respected founder at the helm, the share price will be lower.

        	The change in the situation—with widespread lockdowns—is likely to make the company much more profitable than had been expected previously.

        	If the large number of accidents is new information, and is interpreted to mean that the company will be less profitable than had been expected, this information will quickly be reflected in the share price, which would most likely fall.

        	The company has reported higher-than-expected profits, which would generally lead to an increase in the share price.

      

    

  



	



    

        

    
    

	
Unit 9 Lenders and borrowers and differences in wealth

9.3 Borrowing: Bringing consumption forward in time to the present

Borrowing and lending are about shifting consumption and production over time. A person’s wealth affects their opportunities to shift consumption and production. The moneylender in Chambar offers funds to the farmer to purchase fertilizer now, to pay back after the crop matures. The payday borrower will be paid at the end of the month, but needs to buy food now. The borrower brings some future buying power to the present.


	feasible set
	All of the combinations of goods or outcomes that a decision-maker could choose, given the economic, physical, or other constraints that they face. See also: feasible frontier.
	indifference curve
	A curve that joins together all the combinations of goods that provide a given level of utility to the individual.
	preferences
	A description of the relative values a person places on each possible outcome of a choice or decision they have to make.
	intertemporal choice model
	A model representing decision making concerning borrowing, lending, and investing as ways of moving purchasing power forward (to the present) or backward (to the future) in time.
	opportunity cost
	What you lose when you choose one action rather than the next best alternative. Example: ‘I decided to go on vacation rather than take a summer job. The job was boring and badly paid, so the opportunity cost of going on vacation was low.’




​​​To understand borrowing and lending, we will use feasible sets and indifference curves. In Unit 3, Karim makes choices between his conflicting objectives of free time and consumption. He makes choices from the feasible set, based on preferences described by indifference curves that represent how much he values one objective relative to the other.


​Here, the same feasible set and indifference curve analysis applies to choosing between having something now and having something later. The model of constrained choice is applied to the choice of two goods: consumption now and consumption in the future. This is called the intertemporal choice model. In earlier units, giving up free time is a way of getting more goods, or more grain. In this unit, we show how giving up some goods to be enjoyed now will sometimes allow us to have more goods later. The opportunity cost of having more goods now is having fewer goods later.

To illustrate how the model works, we introduce one of the actors, who needs to borrow some money; we’ll call her Julia. She can count on her family (now and in the future) to provide the bare necessities. But she would like to consume more now. She could represent a payday borrower in New York City or a farmer in Chambar at planting time, or perhaps she has just graduated and needs to finance a period before her first job begins. To focus attention, we use the example of Julia as a payday borrower.


  
  ​The term endowment is used to refer to anything that a person has—such as a savings account, ownership of a company or a university degree—that affects the level of their consumption.



Julia knows that, in the next period (‘later’), she will have $100 after she is paid at the end of the year. Julia’s situation is shown in Figure 9.3. Each point in the figure shows a given combination of Julia’s consumption beyond the bare necessities provided by her family—both now (measured on the horizontal axis) and later (measured on the vertical axis). What she has to begin with is termed her endowment.

We will use a figure like this throughout the unit, and often refer to the ‘slope’ of lines and curves that we draw. You may remember from studying geometry that, when a line slopes downwards from left to right, the slope is negative. But when economists talk about the ‘slope’ of the trade-off between now and later, they usually simplify things in the description by using the positive value of this number. This is called taking the absolute value of the slope. When we refer to the ‘slope’ of a line or curve in this unit, we will refer to the absolute value, and so the slope is always a positive number. You will find this is easier when you are describing the trade-off that borrowers face.

We begin by showing the choices that are available to Julia in a diagram.


  


                [image: In this diagram, the horizontal axis shows consumption now, in dollars, and ranges between 0 and 100. The vertical axis shows consumption later, in dollars, and ranges between 0 and 110. Coordinates are (consumption now, consumption later). Julia’s endowment is the point (0, 100). There are two downward-sloping straight lines. One line represents the feasible frontier for a 10% interest rate and passes through Julia’s endowment and the points (30, 67), (70, 23), and (91, 0). The other line represents the feasible frontier for a 78% interest rate and passes through Julia’s endowment and (56, 0). The feasible set, defined as the region enclosed by the feasible frontier and both axes, is smaller for a 78% interest rate compared to a 10% interest rate.]



Figure 9.3 
Borrowing, the interest rate, and the feasible set.






  


                [image: Julia has nothing: In this diagram, the horizontal axis shows consumption now, in dollars, and ranges between 0 and 100. The vertical axis shows consumption later, in dollars, and ranges between 0 and 110. Coordinates are (consumption now, consumption later). Julia’s endowment is the point (0, 100).]



Julia has nothing



Julia has no money now but she knows that, in the next period, she will have $100 because she is paid at the end of the year. Given this state of affairs, her consumption now is $0 and $100 later. This point is labelled as her endowment. It is what she has now or expects to get before any other interaction, such as borrowing.






  


                [image: Bringing future income to the present: In this diagram, the horizontal axis shows consumption now, in dollars, and ranges between 0 and 100. The vertical axis shows consumption later, in dollars, and ranges between 0 and 110. Coordinates are (consumption now, consumption later). Julia’s endowment is the point (0, 100). The point (91, 0) indicates the maximum amount Julia can consume today.]



Bringing future income to the present



Assuming an interest rate of 10%, Julia could, for example, borrow a maximum of \(\frac{100}{(1 + 0.10)}\) = $91 now (rounding to the nearest dollar) and promise to pay the lender the $100 that she will have later, assuming an interest rate of 10%.






  


                [image: Borrowing less: In this diagram, the horizontal axis shows consumption now, in dollars, and ranges between 0 and 100. The vertical axis shows consumption later, in dollars, and ranges between 0 and 110. Coordinates are (consumption now, consumption later). Julia’s endowment is the point (0, 100). The point (91, 0) indicates the maximum amount Julia can consume today. Julia can also choose the point (70, 23).]



Borrowing less



At the same interest rate (10%), she could also borrow $70 to spend now, and repay $77 at the end of the year. In that case, she would have $23 to spend next year.






  


                [image: Borrowing even less: In this diagram, the horizontal axis shows consumption now, in dollars, and ranges between 0 and 100. The vertical axis shows consumption later, in dollars, and ranges between 0 and 110. Coordinates are (consumption now, consumption later). Julia’s endowment is the point (0, 100). The point (91, 0) indicates the maximum amount Julia can consume today. Julia can also choose the points (30, 67) or (70, 23).]



Borrowing even less



At the same interest rate (10%), she could also borrow $30 to spend now, and repay $33 at the end of the year. In that case, she would have $67 to spend next year.






  


                [image: Julia’s feasible set: In this diagram, the horizontal axis shows consumption now, in dollars, and ranges between 0 and 100. The vertical axis shows consumption later, in dollars, and ranges between 0 and 110. Coordinates are (consumption now, consumption later). Julia’s endowment is the point (0, 100). A downward-sloping straight line passing through Julia’s endowment and the points (30, 67), (70, 23), and (91, 0) is the feasible frontier for a 10% interest rate. The feasible set is the region enclosed by the feasible frontier and both axes.]



Julia’s feasible set



By repeating these hypothetical borrowing and repayment combinations, the boundary of Julia’s feasible set—called her feasible frontier—is formed. This is shown for the assumed interest rate of 10%.






  


                [image: Julia’s feasible frontier: In this diagram, the horizontal axis shows consumption now, in dollars, and ranges between 0 and 100. The vertical axis shows consumption later, in dollars, and ranges between 0 and 110. Coordinates are (consumption now, consumption later). Julia’s endowment is the point (0, 100). A downward-sloping straight line passing through Julia’s endowment and the points (30, 67), (70, 23), and (91, 0) is the feasible frontier for a 10% interest rate. The feasible set is the region enclosed by the feasible frontier and both axes.]



Julia’s feasible frontier



If Julia can borrow at 10%, she can move from her endowment by borrowing now and choose any combination on her feasible frontier.






  


                [image: A higher interest rate: In this diagram, the horizontal axis shows consumption now, in dollars, and ranges between 0 and 100. The vertical axis shows consumption later, in dollars, and ranges between 0 and 110. Coordinates are (consumption now, consumption later). Julia’s endowment is the point (0, 100). A downward-sloping straight line passing through Julia’s endowment and the points (30, 67), (70, 23), and (91, 0) is the feasible frontier for a 10% interest rate. The feasible set is the region enclosed by the feasible frontier and both axes.]



A higher interest rate



If, instead of 10%, the interest rate is 78%, Julia can only borrow a maximum of $56 now.






  


                [image: The feasible set: In this diagram, the horizontal axis shows consumption now, in dollars, and ranges between 0 and 100. The vertical axis shows consumption later, in dollars, and ranges between 0 and 110. Coordinates are (consumption now, consumption later). Julia’s endowment is the point (0, 100). There are two downward-sloping straight lines. One line represents the feasible frontier for a 10% interest rate and passes through Julia’s endowment and the points (30, 67), (70, 23), and (91, 0). The other line represents the feasible frontier for a 78% interest rate and passes through Julia’s endowment and (56, 0). The feasible set, defined as the region enclosed by the feasible frontier and both axes, is smaller for a 78% interest rate compared to a 10% interest rate.]



The feasible set



The feasible set with the interest rate of 78% is the dark-shaded area, while the feasible set with an interest rate of 10% is the dark-shaded area plus the light-shaded area. A higher interest rate will reduce the borrower’s ability to shift buying power to the present.








A closer analysis of borrowing

In Figure 9.3, Julia is at the point labelled ‘Julia’s endowment’. To consume at least something now, Julia considers taking out a loan, as shown.


	interest rate, rate of interest
	The price of bringing buying power forward in time, by borrowing. Interest is the additional amount that the borrower promises to repay. The rate of interest is the amount of interest to be repaid per period, as a proportion of the loan. See also: nominal interest rate, real interest rate.




​​​If the interest rate were 10%, Julia could, for example, borrow $91 now and promise to pay the lender the whole $100 that she will have later. Her total repayment of $100 would include the principal (how much she borrowed, namely $91) plus the interest charge ($9) at the rate r, or:


  
	real interest rate
	An interest rate corrected for expected inflation (that is, the nominal interest rate minus the expected rate of inflation). It represents how many goods in the future one gets for the goods not consumed now. See also: nominal interest rate, interest rate, rate of interest.
	nominal interest rate
	An interest rate is nominal if it is not corrected for inflation. The rates quoted by high-street banks on loans and savings accounts are nominal interest rates. See also: real interest rate, interest rate, rate of interest.



  We use r here to indicate the real interest rate (corrected for inflation); i is used to refer to the nominal interest rate (what you get on a savings account, for example). In the intertemporal model, we assume there is no inflation so that the real and nominal interest rates are identical.



\[\begin{align*} 
\text{repayment} 
&= \text{principal + interest} \\ 
&= 91 + 91r \\ 
&= 91(1 + r) \\ 
&= \$100 
\end{align*}\]
And if ‘later’ means in one year from now, then the annual interest rate, r, is:

\[\begin{align*} 
\text{interest rate} 
&= \frac{\text{repayment}}{\text{principal}} – 1 \\ 
&= \frac{100}{91} -1 \\ 
&= 0.1 = 10\% 
\end{align*}\]
You can think of the interest rate as the price of bringing some spending power forward in time.

At the same interest rate (10%), Julia could instead borrow $70 to spend now, and repay $77 at the end of the year, that is:

\[\begin{align*} 
\text{repayment} 
&= 70 + 70r \\ 
&= 70(1 + r) \\ 
&= \$77 
\end{align*}\]
In this case, she would have $23 to spend next year. Another possible combination is to borrow and spend just $30 now, which would leave Julia with $67 to spend next year, after repaying her loan.


	feasible frontier
	The curve or line made of points that defines the maximum feasible quantity of one good for a given quantity of the other. See also: feasible set.




​All of her possible combinations of consumption now and consumption later, for example ($91, $0), ($70, $23), ($30, $67), are the points that make up the feasible frontier shown in Figure 9.3. This is the boundary of the feasible set when the interest rate is 10%.

The fact that Julia can borrow means that she does not have to consume only in the later period. She can borrow now and choose any combination on her feasible frontier. But the more she consumes now, the less she can consume later. With an interest rate of r = 10%, the opportunity cost of spending one dollar now is that Julia will have to spend 1.10 = 1 + r dollars less later.


	marginal rate of transformation (MRT)
	The quantity of a good that must be sacrificed to acquire one additional unit of another good. At any point, it is the absolute value of the slope of the feasible frontier. See also: marginal rate of substitution.




​One plus the interest rate (1 + r) is the marginal rate of transformation (MRT) of goods from the future to the present, because to have one unit of the good now, you have to give up 1 + r goods in the future. This is the same concept as the MRT of goods or grain into free time that we use in Unit 3 and Unit 5.

A higher interest rate raises the price of bringing buying power forward

Suppose that, instead of 10%, the interest rate is 78%, the average rate paid by the farmers in Chambar. At this interest rate, Julia can now only borrow a maximum of $56, because the interest on a loan of $56 is $44, using up all $100 of her future income. Her feasible frontier therefore pivots inward from her endowment and the feasible set becomes smaller. Because the price of bringing buying power forward in time has increased, the capacity to consume in the present has fallen. The difference between the two feasible frontiers is shown in Figure 9.3.


  Exercise 9.1 Julia’s feasible frontier

  Construct Julia’s feasible frontier by finding all the combinations of consumption now and next period, given her endowment and the interest rate.

  
    	Complete the table below, using the information given. Round your answers to the nearest dollar.

    	Using your completed table, draw a diagram similar to Figure 9.3, showing the feasible frontier, consumption amounts, and the amount of repayment.

  

  




  
    	
    	Point on the feasible frontier
    	Consumption now
    	Consumption later
    	Repayment
  



  
    	Calculation
    	
    	= amount borrowed
    	= income later − repayment 
    	= income later − consumption later
  

  
    	Endowment point
  

  
    	
    	(0, 100)
    	
    	
    	
  

  
    	Interest rate = 15%
  

  
    	
    	(87, 0)
    	
    	
    	
  

  
    	
    	(72, 17)
    	
    	
    	
  

  
    	
    	(20, 77)
    	
    	
    	
  

  
    	Interest rate = 110%
  

  
    	
    	(48, 0)
    	
    	
    	
  

  
    	
    	(36, 24)
    	
    	
    	
  

  
    	
    	(20, 58)
    	
    	
    	
  













  
    Question 9.4 Choose the correct answer(s)

    Anna will get her next pay cheque in two weeks but she needs at least $375 to tide her over until then. She is aware of two payday loan agencies in her neighbourhood and is considering taking a loan from one of them. My Payday will charge her $50 to lend her $375 for two weeks, while Quick Cash will charge her $80 to lend her $400 for three weeks. The interest rate on her credit card is currently 22%. She wants to compare the APR (annual percentage rate) of the payday loans to this rate. The payday lenders are not clearly advertising their APR, but Anna finds some instructions for how to calculate it on a government website. She starts by writing down the amount of credit she will receive (amount financed), the dollar amount the credit will cost (finance charge) and the duration (‘term’) of the loan (in days). She then follows this process:

    Step 1: Divide the total finance charge by the amount financed.
Step 2: Multiply the answer by the number of days in the year (365).
Step 3: Divide the answer by the term of the loan (in days).
Step 4: Multiply by 100 and add a % sign.

    Based on this information, read the following statements and choose the correct option(s).

    
      	The APR that Anna would be charged by My Payday is equal to 521%.

      	Both My Payday and Quick Cash would be charging the same APR of 348%.

      	Assuming that Anna does not currently have other suitable options for borrowing, has not maxed out her credit card, and does not need to pay cash for her purchases, comparing the APR of 22% on her credit card with the APR charged by the payday loan companies would be a sensible way for her to decide how to finance her necessary purchases for the next two weeks.

      	Anna does need to pay cash for her purchases in the next two weeks (for example, her landlord only accepts cash). She discovers that if she uses her credit card to withdraw cash, she will start paying interest of 28% APR on that amount immediately. She also learns that there is a cash advance fee of 5% of the total amount borrowed as well as bank ATM fees of $2.50. It would therefore be better for her to withdraw $375 using her credit card, compared to taking one of the payday loans.

    

    
      	My Payday would charge an APR of 348%, as ($50/$375) × (365/14) × 100 = 348%.

      	Both My Payday and Quick Cash would charge the same APR. For My Payday, ($50/$375) × (365/14) × 100 = 348% and for Quick Cash, ($80/$400) × (365/21) × 100 = 348%.

      	Yes, comparing the APR of either option would help Anna make a good decision since it would indicate clearly which option would be more expensive for her (the option with the higher APR would be more expensive, so she should choose the other option).

      	Paying interest at 28% for two weeks would amount to a finance charge of $4.03 (28% × $375 × 14/365). She would also have to pay $18.75 for the cash advance fee (5% × $375) and $2.50 for the ATM fee for a total of $25.28 if she uses her credit card. This compares to the finance charge of $50 from My Payday, so using her credit card would be the better option.

    

  



	



    

        

    
    

	
Unit 9 Lenders and borrowers and differences in wealth

9.4 Reasons to borrow: The value of spending now

Why people want to smooth their consumption


	consumption smoothing
	Actions taken by an individual, family, or other group in order to sustain their customary level of consumption. Actions include borrowing or reducing savings to offset negative shocks, such as unemployment or illness; and increasing saving or reducing debt in response to positive shocks, such as promotion or inheritance.
	diminishing marginal utility
	If the value to the individual of an additional unit of some good declines the more that is consumed, holding constant the amount of other goods, we say that the good has diminishing marginal utility.
	utility
	A numerical indicator of the value that one places on an outcome. Outcomes with higher utility will be chosen in preference to lower valued ones when both are feasible.
	marginal rate of substitution (MRS)
	The trade-off that a person is willing to make between two goods. At any point, the MRS is the absolute value of the slope of the indifference curve. See also: marginal rate of transformation.




​The desire to smooth one’s consumption (consumption smoothing) means preferring both some now and some later rather than everything now and nothing later or the reverse—having nothing now and everything later. For example, a powerful motivation for wanting to bring forward buying power is to be able to purchase the necessities of food, rent, phone contract, and electricity.


​Think about food—the first few bites of a dish are likely to be much more pleasurable than bites from your third serving. This is a fundamental psychological reality, sometimes termed the law of satiation of wants: the first bite satisfies more intense wants than the 25th bite.


​​The desire to smooth consumption is explained by diminishing marginal utility of consumption: at a given point in time, the value to the individual of an additional unit of consumption declines as more is consumed. Diminishing marginal utility implies that we prefer to smooth our consumption, having the same in each period of time rather than having a lot sometimes and a little at other times.


​​Remember that indifference curves join points of equal utility. The preference for smoothing means that the desire to bring forward consumption from the future to the present falls as we move along an indifference curve from left to right. The slope of the indifference curve is the marginal rate of substitution (MRS) between consumption now and in the future. Where future consumption is high and present consumption is low (towards the left), an additional unit of present consumption brings more utility than an additional unit of future consumption. So the MRS is high and the indifference curve is steep. The MRS falls as we move towards the right, so the curve becomes flatter. As a result, the indifference curves are bowed to the origin.


  In its common usage, the word ‘impatience’ refers to some kind of character flaw. This is not how it is used in economics. Impatience is not a judgement about a person, it simply means valuing something more now than later.




	impatience
	A preference for consuming something sooner rather than later. Impatience may by situational (because the person has little now and will have more later); or intrinsic, in which case they would prefer to consume more now rather than the same amounts now and later.




​​​While diminishing marginal utility (the preference for smoothing) and the associated bowed shape of the indifference curves is universal, when we compare people with the same endowment, their preference for shifting consumption (that is, the slope of the indifference curve at that point) can differ. This brings us to the difference between situational and intrinsic impatience.

To make the analysis more concrete and memorable, let’s return to Julia. She, like anyone else, could be impatient for two reasons:


  	Situational impatience. Her situation is that she is poor now and will be better off later; she prefers to smooth her consumption between now and later, instead of consuming everything later and nothing now.

  	Intrinsic impatience. If she is able to consume the same amount in both periods, and is given the choice to consume more now and less later, she is intrinsically impatient if she chooses to consume more now.



Situational impatience: Being present-oriented because you have less now and more later

Situational impatience means that if, like Julia, our situation is that we have nothing now and $100 in the next period then the marginal utility of a dollar now is greater than the marginal utility of a dollar next period. As a result, we would be willing to give up more than a dollar in the future to get a dollar now. This would allow us to smooth our consumption between the two periods.


​This is also true if we have lots later and little now, as Figure 9.4a shows.


  


                [image: In this diagram, the horizontal axis shows consumption now, in dollars, and ranges between 0 and 110. The vertical axis shows consumption later, in dollars, and ranges between 0 and 110. Coordinates are (consumption now, consumption later). A downward-sloping, straight line connects points (0, 100) and (90, 0) and is labelled feasible frontier. A downard-sloping, convex curve is labelled Julia’s indifference curve. The indifference curve intersects the feasible frontier at points C (12, 89) and E (58, 28). The indifference curve is steeper at C than at E. Another downward-sloping, convex curve parallel to Julia’s indifference curve is labelled Julia’s indifference curve (higher utility) and is tangential to the feasible frontier at point F (30, 60).]



Figure 9.4a 
Consumption smoothing: diminishing marginal utility.






  


                [image: Julia’s choices: In this diagram, the horizontal axis shows consumption now, in dollars, and ranges between 0 and 110. The vertical axis shows consumption later, in dollars, and ranges between 0 and 110. Coordinates are (consumption now, consumption later). A downward-sloping, straight line connects points (0, 100) and (90, 0) and is labelled feasible frontier.]



Julia’s choices



The dashed line shows the combinations of consumption now and consumption later from which Julia can choose.






  


                [image: Diminishing marginal returns to consumption: In this diagram, the horizontal axis shows consumption now, in dollars, and ranges between 0 and 110. The vertical axis shows consumption later, in dollars, and ranges between 0 and 110. Coordinates are (consumption now, consumption later). A downward-sloping, convex curve is labelled Julia’s indifference curve.]



Diminishing marginal returns to consumption



Julia’s indifference curve is bowed (convex) toward the origin as a consequence of diminishing marginal utility in each period. The more goods she has in the present, the less she values an additional one now relative to more in the future. The slope of the indifference curve is the marginal rate of substitution (MRS) between consumption now and consumption later.






  


                [image: What choices would Julia make?: In this diagram, the horizontal axis shows consumption now, in dollars, and ranges between 0 and 110. The vertical axis shows consumption later, in dollars, and ranges between 0 and 110. Coordinates are (consumption now, consumption later). A downward-sloping, straight line connects points (0, 100) and (90, 0) and is labelled feasible frontier. A downard-sloping, convex curve is labelled Julia’s indifference curve. The indifference curve intersects the feasible frontier at points C (12, 89) and E (58, 28).]



What choices would Julia make?



The MRS at C is high (the slope of her indifference curve is steep)—Julia has little consumption now and a lot later, so diminishing marginal utility means that she would like to move some consumption to the present. By contrast, the MRS at E is low (the slope of her indifference curve is flatter). She has a lot of consumption now and less later, so diminishing marginal utility means that she would like to move some consumption to the future. So she will choose a point between C and E.






  


                [image: MRS falls: In this diagram, the horizontal axis shows consumption now, in dollars, and ranges between 0 and 110. The vertical axis shows consumption later, in dollars, and ranges between 0 and 110. Coordinates are (consumption now, consumption later). A downward-sloping, straight line connects points (0, 100) and (90, 0) and is labelled feasible frontier. A downard-sloping, convex curve is labelled Julia’s indifference curve. The indifference curve intersects the feasible frontier at points C (12, 89) and E (58, 28). The indifference curve is steeper at C than at E.]



MRS falls



The MRS is falling as we move along the indifference curve from C to E.






  


                [image: Julia’s choice: In this diagram, the horizontal axis shows consumption now, in dollars, and ranges between 0 and 110. The vertical axis shows consumption later, in dollars, and ranges between 0 and 110. Coordinates are (consumption now, consumption later). A downward-sloping, straight line connects points (0, 100) and (90, 0) and is labelled feasible frontier. A downard-sloping, convex curve is labelled Julia’s indifference curve. The indifference curve intersects the feasible frontier at points C (12, 89) and E (58, 28). The indifference curve is steeper at C than at E. Another downward-sloping, convex curve parallel to Julia’s indifference curve is labelled Julia’s indifference curve (higher utility) and is tangential to the feasible frontier at point F (30, 60).]



Julia’s choice



Given the choice shown by the line CE, Julia will choose point F. It is on the highest attainable indifference curve. This is a way of understanding why the indifference curves are bowed (convex) to the origin.









  
    Question 9.5 Choose the correct answer(s)

    Figure 9.4a depicts an individual’s indifference curves for consumption in periods 1 (now) and 2 (later). Based on this information, read the following statements and choose the correct option(s).

    
      	The slope of the indifference curve is the marginal rate of substitution between the consumption in the two periods.

      	The marginal return to consumption now is higher at E than at C.

      	The individual’s consumption is more equal across the two periods at E than at C. Therefore, the individual would prefer consumption choice E to C.

      	Consuming exactly the same amount in the two periods is the individual’s most preferred choice.

    

    
      	In order to stay on the same indifference curve, the change in utility due to a marginal change in consumption now must be precisely offset by the change in utility due to the change in consumption later.

      	At E, the individual is consuming more now than at C. Due to diminishing marginal returns to consumption, the individual’s marginal return to consumption now is lower at E than at C.

      	While consumption is more equal at E than at C, the two points are on the same indifference curve. Therefore, the individual is indifferent between the two.

      	The individual’s preferred choice depends on the interest rate (one plus interest rate is the slope of the feasible frontier) and the shape of their indifference curves. The individual’s preferred choice is at F, where the consumption in the two periods is not necessarily equal.

    

  



Intrinsic impatience: How impatient you are as a person


​​There is a second reason for preferring the good now, called intrinsic impatience. To determine whether someone is intrinsically impatient, we ask whether, if they initially had the same amount of the good in both periods, they would value more highly having more of the good now than more of it later. Two reasons for intrinsic impatience are:


  	Myopia (short-sightedness): People experience the present satisfaction of hunger or some other desire more strongly than they imagine the same satisfaction at a future date.

  	Prudence: People know that the opportunity to consume the good in the future may not be available and so choosing present consumption may be a good idea. (For example, you are offered a ‘dream’ holiday, which you could take now or next summer—prudence may lead you to take it now.)



The terms ‘myopia’ and ‘prudence’ are descriptive—they are not judgemental. Whether because of myopia or prudence or some combination, most people are intrinsically impatient.

To understand what intrinsic impatience means, we compare two points on the same indifference curve in Figure 9.4b. Julia’s indifference curve is in black. At point A, she has $50 now and $50 later, so her consumption is completely smooth at her initial endowment. We ask how much extra consumption she would need to have later in order to compensate her for losing $10 now. Point B on the same indifference curve gives us the answer. If she had only $40 now, she would need $62 later in order to stay on the same indifference curve and be equally happy. So she needs $12 later to compensate for losing $10 now. Julia has intrinsic impatience because rather than preferring to perfectly smooth her consumption, she places more value on an additional unit of consumption today than in the future.


​We can use the same reasoning to compare the intrinsic impatience of different people. The blue indifference curve that also passes through point A shows the preferences of another person. Point C shows that if they gave up $10 today, they would need to have $20 tomorrow to be equally happy. In contrast, Julia only needs $12 tomorrow (her indifference curve through point A is shallower), so she is more patient than the other person.




                [image: In this diagram, the horizontal axis shows consumption now, in dollars, and ranges between 0 and 110. The vertical axis shows consumption later, in dollars, and ranges between 0 and 110. Coordinates are (consumption now, consumption later). There are two downward-sloping, convex curves. One passes through points C (40, 70) and A (50, 50) and is labelled Julia’s indifference curve. The other passes through points B (40, 62) and A (50, 50) and is labelled Another person’s indifference curve. Julia’s indifference curve is steeper than another person’s indefference curve.]



Figure 9.4b 
Intrinsic impatience: comparing the indifference curves of two people. Julia’s indifference curve passes through points A and B, while another person’s indifference curve passes through points A and C.







  Exercise 9.2 Graphing preferences

  Draw a set of indifference curves for Julia that reflect the following features:

  
    	She does not experience diminishing marginal returns to consumption but has intrinsic impatience. Would she then want to smooth her consumption?

    	She does not experience diminishing marginal returns to consumption, has no intrinsic impatience, and equally cares about consumption now and consumption later.

  



There is another way to find out how intrinsically impatient a person is. Returning to Julia, who will receive $100 in the future, we know she wants to borrow. The situation that she is in gives her a strong desire to smooth by borrowing. Think about what the shape of Julia’s indifference curve, passing through her endowment point, might be. As shown in Figure 9.5, at point A she has a strong preference for increasing consumption now.


	reservation indifference curve
	A curve that indicates combinations of goods that are as highly valued as one’s reservation option.




​​This is called Julia’s reservation indifference curve, because it is made of all the points at which Julia would be just as well off as at her reservation position, which is her endowment with no borrowing or lending. At point A, with no expenditure at all on consumption now, we assume Julia has some way of maintaining herself.




                [image: In this diagram, the horizontal axis shows consumption now, in dollars, and ranges between 0 and 110. The vertical axis shows consumption later, in dollars, and ranges between 0 and 110. Coordinates are (consumption now, consumption later). There are two parallel downward-sloping, convex curves. One passes through points A (0, 100), A-prime (10, 78) and B-prime (50, 0). Point A also shows Julia’s endowment. The other curve passes through point B (100, 0) and is labelled Julia’s indifference curve if she had $100 now. Julia’s utility increases as curves move further away from the origin.]



Figure 9.5 
Julia’s indifference curves.






Figure 9.5 shows three of Julia’s indifference curves:


  	Her reservation indifference curve: The curve closest to the origin.

  	Her reservation indifference curve if she had the $100 now: The next highest curve assumes that she has already earned $100.

  	A higher indifference curve.



For any particular point in the figure, the individual’s impatience is indicated by the steepness of the indifference curve. At her endowment point—$100 later, nothing now—shown by point A, her indifference curve is very steep. Because she has nothing now, she is very impatient. It means she would be willing to give up a substantial amount of consumption later to gain a little bit of consumption now. This could be illustrated by a move from point A to A′. The fact that the steepness of the indifference curves differ at the various points in the figure illustrates situational impatience (each point in the figure is a different situation).


	discount rate
	A measure of someone’s impatience: how much the person values an additional unit of consumption now relative to an additional unit of consumption later. It is equal to the slope of the indifference curve for consumption now and consumption later, minus one. Also known as: subjective discount rate.




​To measure someone’s impatience, namely how much they value an extra unit of consumption now, relative to an extra unit of consumption later, we calculate their discount rate. A person’s discount rate, \(\rho\) (economists use the Greek letter \(\rho\), or rho, pronounced ‘row’), is calculated as the slope (remember, we take the absolute—positive—value) of the indifference curve minus one.

Notice in Figure 9.5 that if Julia hypothetically had the $100 now (point B), she would be much less impatient; at B, her indifference curve is very flat. Given her very different hypothetical situation at B, her desire to smooth her consumption would mean that she would like to have more consumption in the future and less now. So she would be willing to give up a dollar now, even if she got less than a dollar in return later. This means that smoothing can happen in either direction, moving consumption from the future to the present or from the present to the future.

The figure shows that not only would Julia be less impatient if she were hypothetically at point B (with $100 now) than at point A (in her real situation, having $100 later), but she would also be better off. In Figure 9.5, the indifference curve through B is above the indifference curve through A. To understand this, notice that when Julia’s utility is at the same level as when she has the $100 in the future, she must be on the same indifference curve, that is, the one going through A. You can see that on that indifference curve at B′, her consumption is much lower than $100. For the indifference curves shown in Figure 9.5, she values $100 later the same as she values half that amount now (B′ is one-half of B). This is because, as a person, she has a degree of intrinsic impatience. This helps illustrate why we say that most people are intrinsically impatient.

Borrowing allows smoothing by bringing consumption to the present

How much will Julia borrow? If we combine Figure 9.2 and Figure 9.3, we will have the answer. Just like other constrained choice models, where there is a feasible set and indifference curves, in the model of intertemporal choice, Julia wishes to get to the highest possible indifference curve but is limited by her feasible frontier. The highest feasible indifference curve will be the one that is tangent to the feasible frontier, shown as point E in Figure 9.6. Recall that the slope of the feasible frontier depends on the interest rate. This means that Julia borrows just enough so that:

\[\begin{align} 
\text{slope of the indifference curve (MRS) } = \text{ slope of the feasible frontier (MRT)} 
\end{align}\]
We know that:

\[\begin{align*} 
\text{MRS} &= 1 + \rho \\ 
\text{MRT} &= 1 + r \\ 
\end{align*}\]
Therefore:

\[\begin{align*} 
\text{MRS} &= \text{MRT} \\ 
1 + \rho &= 1 + r \\ 
\end{align*}\]
If we subtract 1 from both sides of this equation, we have:

\[\begin{align*} \rho &= r \\ 
\text{discount rate} &= \text{rate of interest} \\ \end{align*}\]
Here, Julia chooses to borrow and consume $56 and repay $62 later, leaving her $38 to consume later.

Now consider how much she would borrow if she had to pay not the 10% interest rate, but the 78% that was the average among the Chambar farmers. Figure 9.6 shows that, as before, finding the point of tangency between the new feasible frontier given by the 78% interest rate and one of Julia’s indifference curves, she will choose point G, meaning that she will borrow much less—$35—to consume now, paying $62 with interest, and having $38 to consume later.

The higher ‘price’ of moving consumption forward in time means two things:


  	She is less well off than with the lower interest rate: Compare her two indifference curves (one through E, the other through G).

  	She will borrow less and consume less now: $35 rather than $56.




	income effect
	The effect that an increase in income has on an individual’s demand for a good (the amount that the person chooses to buy) because it expands the feasible set of purchases. When the price of a good changes, this has an income effect because it expands or shrinks the feasible set, and it also has a substitution effect. See also: substitution effect.
	substitution effect
	When the price of a good changes, the substitution effect is the change in the consumption of the good that occurs because of the change in the good’s relative price. The price change also has an income effect, because it expands or shrinks the feasible set. See also: income effect.




​​In the example we considered above, Julia’s consumption later does not change. But, that need not be the case: depending on the shape of her indifference curves, it could be lower or higher. What is certain is that with the higher interest rate, she is less well off, so this would tend to push down her consumption later (this is an income effect). But the higher interest rate makes it costlier to bring consumption forward, which would tend to push up her consumption later (this is a substitution effect). In the example shown, the two effects are of equal size—which is why there is no change in consumption later.

Use the analysis in Figure 9.6 to understand how Julia will choose consumption when the interest rate is 10% and when it is 78%.


  


                [image: In this diagram, the horizontal axis shows consumption now, in dollars, and the vertical axis shows consumption later, in dollars. Coordinates are (consumption now, consumption later). Point E has coordinates (58, 36). Point F has consumption now of 35 and a higher consumption later than point E. Point G has coordinates (35, 38). There are two downward-sloping straight lines. One passes through the points (0, 100), point E, point F, and (91, 0) is labelled feasible frontier (10% interest rate). The other passes through the points (0, 100), point G, and (56, 0) and is labelled feasible frontier (78% interest rate). There are four parallel downward-sloping, convex curves. The first is tangent to the feasible frontier for a 78% interest rate at point G and is labelled Julia’s IC (lower utility). The second intersects the feasible frontier for a 10% interest rate at point F and is labelled Julia’s IC (through point F). The third is tangent to the feasible frontier at point E and is labelled Julia’s IC. The fourth lies above Julia’s IC at all points and is labelled Julia’s IC (higher utility). At point E, the marginal rate of substitution equals the marginal rate of transformation.]



Figure 9.6 
Moving consumption over time by borrowing.






  


                [image: Julia’s feasible frontier: In this diagram, the horizontal axis shows consumption now, in dollars, and the vertical axis shows consumption later, in dollars. Coordinates are (consumption now, consumption later). A downward-sloping straight line passing through the points (0, 100) and (91, 0) is labelled feasible frontier (10% interest rate). There are three parallel downward-sloping, convex curves. The first intersects the feasible frontier at a point of high consumption later and low consumption now and is labelled Julia’s IC (lower utility). The second is tangent to the feasible frontier and is labelled Julia’s IC. The third lies above Julia’s IC at all points and is labelled Julia’s IC (higher utility).]



Julia’s feasible frontier



Julia wishes to get to the highest indifference curve, but is limited by her feasible frontier.






  


                [image: Julia’s best option: In this diagram, the horizontal axis shows consumption now, in dollars, and the vertical axis shows consumption later, in dollars. Coordinates are (consumption now, consumption later). Point E has coordinates (58, 36). A downward-sloping straight line passing through the points (0, 100), point E, and (91, 0) is labelled feasible frontier (10% interest rate). There are three parallel downward-sloping, convex curves. The first intersects the feasible frontier at a point of high consumption later and low consumption now and is labelled Julia’s IC (lower utility). The second is tangent to the feasible frontier at point E and is labelled Julia’s IC. The third lies above Julia’s IC at all points and is labelled Julia’s IC (higher utility).]



Julia’s best option



When the interest rate is 10%, the highest attainable indifference curve is the one that is tangent to the feasible frontier, shown as point E.






  


                [image: MRS and MRT: In this diagram, the horizontal axis shows consumption now, in dollars, and the vertical axis shows consumption later, in dollars. Coordinates are (consumption now, consumption later). Point E has coordinates (58, 36). A downward-sloping straight line passing through the points (0, 100), point E, and (91, 0) is labelled feasible frontier (10% interest rate). There are three parallel downward-sloping, convex curves. The first intersects the feasible frontier at a point of high consumption later and low consumption now and is labelled Julia’s IC (lower utility). The second is tangent to the feasible frontier at point E and is labelled Julia’s IC. The third lies above Julia’s IC at all points and is labelled Julia’s IC (higher utility). At point E, the marginal rate of substitution equals the marginal rate of transformation.]



MRS and MRT



At this point, MRS = MRT.






  


                [image: The decision to borrow: In this diagram, the horizontal axis shows consumption now, in dollars, and the vertical axis shows consumption later, in dollars. Coordinates are (consumption now, consumption later). Point E has coordinates (58, 36). Point F has lower consumption now and higher consumption later than point E. A downward-sloping straight line passing through the points (0, 100), point E, point F, and (91, 0) is labelled feasible frontier (10% interest rate). There are four parallel downward-sloping, convex curves. The first intersects the feasible frontier at a point with lower consumption now and higher consumption later than point F and is labelled Julia’s IC (lower utility). The second intersects the feasible frontier at point F and is labelled Julia’s IC (through point F). The third is tangent to the feasible frontier at point E and is labelled Julia’s IC. The fourth lies above Julia’s IC at all points and is labelled Julia’s IC (higher utility). At point E, the marginal rate of substitution equals the marginal rate of transformation.]



The decision to borrow



At point F, her discount rate, \(\rho\), exceeds r, the interest rate (MRS > MRT), so she would like to bring consumption forward in time. This means that the benefits to her of bringing some consumption forward to the present (\(\rho\)) are greater than the costs (r), so she will borrow more to finance current consumption. Similar reasoning eliminates all points except E on the feasible frontier.






  


                [image: An increase in the interest rate: In this diagram, the horizontal axis shows consumption now, in dollars, and the vertical axis shows consumption later, in dollars. Coordinates are (consumption now, consumption later). Point E has coordinates (58, 36). Point F has lower consumption now and higher consumption later than point E. There are two downward-sloping straight lines. One passes through the points (0, 100), point E, point F, and (91, 0) is labelled feasible frontier (10% interest rate). The other passes through the points (0, 100) and (56, 0) and is labelled feasible frontier (78% interest rate). There are four parallel downward-sloping, convex curves. The first is tangent to the feasible frontier for a 78% interest rate and is labelled Julia’s IC (lower utility). The second intersects the feasible frontier for a 10% interest rate at point F and is labelled Julia’s IC (through point F). The third is tangent to the feasible frontier at point E and is labelled Julia’s IC. The fourth lies above Julia’s IC at all points and is labelled Julia’s IC (higher utility). At point E, the marginal rate of substitution equals the marginal rate of transformation.]



An increase in the interest rate



If the interest rate at which she can borrow increases, the feasible set gets smaller.






  


                [image: The effect of a higher interest rate: In this diagram, the horizontal axis shows consumption now, in dollars, and the vertical axis shows consumption later, in dollars. Coordinates are (consumption now, consumption later). Point E has coordinates (58, 36). Point F has consumption now of 35 and a higher consumption later than point E. Point G has coordinates (35, 38). There are two downward-sloping straight lines. One passes through the points (0, 100), point E, point F, and (91, 0) is labelled feasible frontier (10% interest rate). The other passes through the points (0, 100), point G, and (56, 0) and is labelled feasible frontier (78% interest rate). There are four parallel downward-sloping, convex curves. The first is tangent to the feasible frontier for a 78% interest rate at point G and is labelled Julia’s IC (lower utility). The second intersects the feasible frontier for a 10% interest rate at point F and is labelled Julia’s IC (through point F). The third is tangent to the feasible frontier at point E and is labelled Julia’s IC. The fourth lies above Julia’s IC at all points and is labelled Julia’s IC (higher utility). At point E, the marginal rate of substitution equals the marginal rate of transformation.]



The effect of a higher interest rate



The best Julia can do now is to borrow less ($35 instead of $56), as shown by point G.









  
    Question 9.6 Choose the correct answer(s)

    Figure 9.6 depicts Julia’s choice of consumptions in periods 1 and 2. She has no income in period 1 (now) and an income of $100 in period 2 (later). The current interest rate is 10%. Based on this information, read the following statements and choose the correct option(s).

    
      	At F, the interest rate exceeds Julia’s discount rate (degree of impatience).

      	At E, Julia is on the highest possible indifference curve, given her feasible set.

      	E is Julia’s choice, as she is able to completely smooth out her consumption over the two periods and consume the same amount.

      	G is not a feasible choice for Julia.

    

    
      	At F, the slope of the indifference curve is steeper than that of the feasible frontier. Therefore, Julia’s discount rate exceeds the interest rate.

      	E is on the highest feasible indifference curve because any higher indifference curves would not touch the feasible frontier.

      	At E, Julia consumes $56 now and $38 later.

      	G is in Julia’s feasible set. She does not choose it because it is not the best she can do (it is on a lower indifference curve).

    

  




  Building block

  It will be helpful to review income and substitution effects from Section 3.7 before completing Exercise 9.3.




  Exercise 9.3 Income and substitution effects

  Use Figure 9.6 to show that the difference in current consumption at the lower and higher interest rate (at E and G), namely $23, is composed of an income effect and a substitution effect.

  Why do the income and substitution effects work in the same direction in this example?



	



    

        

    
    

	
Unit 9 Lenders and borrowers and differences in wealth

9.5 Application: Discounting, external effects, and the future of the planet


​​​​Discount rates are central to the discussion in economics of how best to address climate change and other environmental damages. But what is discounted is not the value placed by a citizen on their consumption later (as opposed to consumption now) but instead the value we place on the consumption of people living in the future compared to our own generation.

Our economic activity today will affect how climate changes in the distant future, so we are creating consequences that others will bear. This is an extreme form of external effects that we study throughout the book. It is extreme not only in its potential con­sequences, but also in that those who will suffer the consequences are future genera­tions. But the future generations that will bear the consequences of our decisions are unrepresented in the policymaking process today. The only way the wellbeing of these unrepresented generations will be taken into account at the environmental bargaining tables is the fact that most people care about, and would like to behave ethically toward, others, as we discussed in Unit 4.

These social preferences underlie the debates among economists about how much we should value the future benefits and costs of the climate change decisions that we make today.

In the model developed in this unit, we know that the actor (say, Julia) is best off when she chooses the combination of consumption now and later where the MRS = MRT; that is, where her subjective discount rate is equal to the rate of interest.

In considering alternative environmental policies addressed to climate change, how much we value the wellbeing of future generations is commonly measured by an interest rate; that is, by applying the same MRS = MRT approach. This raises the question of what interest rate should be used to discount future generations’ costs or benefits. Economists disagree about how this discounting process should be done.


  When economists disagree The discounting dilemma: How should we account for future costs and benefits?

  When considering policies, economists seek to compare the benefits and costs of alternative approaches, often in cases where some people bear the costs and others enjoy the benefits. Doing this presents especially great challenges when the policy problem is climate change. The reason is that costs will be borne by the present generation but most of the benefits of a successful policy to limit CO2 emissions, for example, will be enjoyed by people in the future, many of whom are not yet alive.

  Put yourself in the shoes of an impartial policymaker and ask yourself: Are there any reasons why, in summing up the benefits and costs of such a policy, I should value the benefits expected to be received by future generations any less than the benefits and costs that will be borne by people today? Two reasons come to mind:

  
    	Technological progress and diminishing marginal utility: People in the future may have lesser unmet needs than we do today. For example, as a result of continuing improvements in technology, they may be richer (either in goods or free time) than we are today, so it might seem fair that we should not value the benefits they will receive from our policies as highly as we value the costs that we will bear as a result.

    	Extinction of the human species: There is a small possibility that future generations will not exist because humanity becomes extinct.

  

  These are good reasons why we might discount the benefits received by future generations. Neither of these reasons for discounting is related to intrinsic impatience.

  
  ​​This was the approach adopted in the 2006 Stern Review on the Economics of Climate Change (read the executive summary on the UK National Archives website). Nicholas Stern, an economist, selected a discount rate to take account of the likelihood that people in the future would be richer. Based on an estimate of future productivity increases, Stern discounted the benefits to future generations by 1.3% per annum. To this he added a 0.1% per annum discount rate to account for the risk that in any future year there might no longer be surviving generations. Based on this assessment, Stern advocated an urgent and fundamental shift in the policies of governments and businesses to ensure substantial investments to limit CO2 emissions today in order to protect the environment of the future.

  
  ​Several economists, including William Nordhaus, criticized the Stern Review for its low discount rate. Nordhaus wrote that Stern’s choice of discount rate ‘magnifies impacts in the distant future’. He concluded that, with a higher discount rate, ‘the Review’s dramatic results [Stern’s policy conclusions above] disappear’.1

  Nordhaus advocated the use of a discount rate of 4.3%, which gave vastly different implications. Discounting at this rate means that a $100 benefit occurring 100 years from now is worth only $1.48 today, while under Stern’s 1.4% rate it would be worth $24.90. This means a policymaker using Nordhaus’s discount rate would approve of a project that would save future generations $100 in environmental damages only if it cost less than $1.48 today. A policymaker using Stern’s 1.4% would approve the project only if it cost less than $24.90.

  Not surprisingly, then, Nordhaus’s recommendations for climate change abatement were far less extensive and less costly than those that Stern proposed. For example, Nordhaus proposed a carbon price of $35 per ton in 2015 to deter the use of fossil fuels, whereas Stern recommended a price of $360.

  Why did the two economists differ so much? They agreed on the need to discount for the likelihood that future generations would be better off. But Nordhaus had an additional reason to discount future benefits: intrinsic impatience.

  Reasoning as we did in Julia’s choice of consumption now or later, Nordhaus used estimates based on market interest rates (the slope of the feasible set) as measures of how people today value their own future versus present consumption. Using this method, he came up with a discount rate of 3% to measure the way people discount future benefits and costs that they themselves may experience. Nordhaus included this in his discount rate, which is why Nordhaus’s discount rate (4.3%) is so much higher than Stern’s (1.4%).

  Critics of Nordhaus pointed out that a psychological fact like our own impatience—how much more we value our own consumption now versus later—is not a reason to discount the needs and aspirations of other people in future generations.

  Stern’s approach counts all generations as equally worthy of our concern for their wellbeing. Nordhaus, in contrast, takes the current generation’s point of view and counts future generations as less worthy of our concern than the current generation, much in the way that, for reasons of intrinsic impatience, we typically value current consumption more highly than our own future consumption.

  Is the debate resolved? The discounting question ultimately requires adjudicating between the competing claims of different individuals at different points of time. This involves questions of ethics on which economists will continue to disagree.2




  Exercise 9.4 Simulating different discount rates

  Download the simple discount rate simulation spreadsheet from our CORE Econ website. The simulator allows you to calculate the present value of receiving $1 in 1, 10, 50, and 100 years from now for four discount rates.

  In the spreadsheet, the first three discount rates are fixed: zero, Stern’s suggestion, and the alternative suggested by Nordhaus.

  
    	Explain the effect of different discount rates on the present value of receiving $1 in the future.

  

  The fourth rate is your choice: use the slider in the table to choose a discount rate you think is appropriate for the evaluation of the benefits and costs of climate change policy in the distant future.

  
    	Justify your choice. (Is it closer to the Nordhaus or Stern proposal, or is it higher than or lower than both, and why?)

    	Try to find out what discount rate your government (or another government of your choice) uses to evaluate public investment projects. Explain whether or not you think this discount rate is appropriate.

  




  Exercise 9.5 Negative discount rates

  Some economists have suggested that the discount rate for future environmental benefits and costs should be negative, meaning that we value benefits and costs experienced by future generations more than those experienced by the current generation.

  Use your diagram and the arguments presented in the following articles to explain why this suggestion might make sense:

  
    	Marc Fleurbaey and Stephane Zuber 2013. Climate Policies Deserve a Negative Discount Rate. Chicago Journal of International Law 13 (2), Article 14.

    	M. Kahn et al. 2019. Long-term macroeconomic effects of climate change: A cross-country analysis. IMF Working Paper.

  




  
    Question 9.7 Choose the correct answer(s)

    The following table shows the present values of a $1 payment in the future, discounted at different rates. For example, $1 paid in 10 years’ time is worth $0.82 today when discounted at 2% annually.

    




  
    	Discount rate (%)
    	Years in the future
  



  
    	
    	
    	0
    	1
    	10
    	50
    	100
  

  
    	0.0%
    	
    	$1.00
    	$1.00
    	$1.00
    	$1.00
    	$1.00
  

  
    	1.0%
    	
    	$1.00
    	$0.99
    	$0.90
    	$0.61
    	$0.37
  

  
    	2.0%
    	
    	$1.00
    	$0.98
    	$0.82
    	$0.37
    	$0.14
  

  
    	5.0%
    	
    	$1.00
    	$0.95
    	$0.61
    	$0.09
    	$0.01
  










    Based on this information, read the following statements and choose the correct option(s).

    
      	The difference in the discounting effect among alternative discount rates is larger as the time to payment increases.

      	Doubling the time to payment leads to halving of the present value.

      	Doubling the discount rate leads to halving of the present value.

      	If a project is expected to give benefits of $1,000 10 years from now, but costs $800 today, policymakers using any discount rate shown in the table above would recommend approving the project.

    

    
      	Across the full range of discount rates presented, present values remain quite similar when payment is due in 1 year’s time—for instance, the gap between the present value at 1% and 5% discounting is only $0.04. When the payment is in 50 years, by contrast, the gap between present value at 1% and 5% discounting has grown to $0.24.

      	For instance, at a 5% discount rate, the present value of a $1 payment due in 5 years is $1 × (0.95)5 = $0.77. The present value of a $1 payment due in 10 years is $1 × (0.95)10 = $0.60.

      	For instance, at a 1% discount rate, the present value of a $1 payment due in 10 years is $1 × (0.99)10 = $0.90. At a 2% discount rate, the present value is $1 × (0.98)10 = $0.82.

      	Policymakers using a 5.0% discount rate would not approve of the project because the benefits 10 years from now ($610 today) are less than the costs today ($800).

    

  




  
    	
      William D. Nordhaus. 2007. ‘A Review of the Stern Review on the Economics of Climate Change.’ Journal of Economic Literature 45 (3): pp. 686–702. ↩

    

    	
      Frank Ackerman. 2007. ‘Debating climate economics: the Stern Review vs. its critics’. Report to Friends of the Earth, July 2007. ↩

    

  



	



    

        

    
    

	
Unit 9 Lenders and borrowers and differences in wealth

9.6 Lending and storing: Moving consumption to the future

Now think about Marco, an individual otherwise identical to Julia, but facing a very different situation. Marco has wealth of $100, but does not (yet) anticipate receiving any income later.

By identical, we mean that Marco’s preferences between consumption now and later are the same as Julia’s. For example, in Figure 9.5 we showed a hypothetical indifference curve for Julia if she had $100 now. Marco’s reservation indifference curve is shown in Figure 9.7.

Marco and Julia have the same degree of intrinsic impatience, but they have very different degrees of situational impatience. Julia wishes to bring forward some consumption; Marco could use all of his $100 to buy goods to consume now but, as the analysis from previous sections suggests, this would probably not be the best he could do given the circumstances. In order to smooth his consumption over time, he wishes to move some consumption to the future.

Marco’s options for smoothing: Storing


​Marco could do this by just putting some of his wealth in cash in a drawer, not spending it now, and having it later. We assume that his $100 will not be stolen and that $100 will purchase the same amount of goods now and later because there is no inflation (we assume the price level in the economy doesn’t change).

Figure 9.7 shows that Marco’s endowment is on the horizontal axis, as he has $100 available now. His reservation indifference curve includes the point $100 on the horizontal axis.

Figure 9.7 analyses Marco’s decision. The dark line shows Marco’s feasible frontier if he just ‘stores’ his wealth in cash in the drawer, and the dark-shaded area shows his feasible set. The frontier shows that, for every dollar that Marco stores, he will have a dollar later—for example, if he stored $50 he could consume $50 of his wealth now and $50 later. Therefore, the MRT of current consumption into future consumption is just 1.


  


                [image: In this diagram, the horizontal axis shows consumption now, in dollars, and ranges between 0 and 120. The vertical axis shows consumption later, in dollars, and ranges between 0 and 150. Marco’s endowment point has coordinates (100, 0). A downward-sloping, convex curve passes through Marco’s endowment point, and is labelled Marco’s reservation indifference curve. There are two parallel, downward-sloping, convex curves that lie above Marco’s reservation indifference curve at all points. The upper of the two is labelled Marco’s indifference curve (medium utility). The lower of the two is labelled Marco’s indifference curve (low utility). A downward-sloping, straight line connects points (0, 100) and (100, 0) and is labelled FF (store money in drawer). Marco’s indifference curve (low utility) is tangential to the FF at point M (60, 40) where MRS = MRT. The vertical distance between points (60, 0) and (60, 40) is labelled consumption later (storing).]



Figure 9.7 
Smoothing consumption by storing.






  


                [image: Marco’s preferences: In this diagram, the horizontal axis shows consumption now, in dollars, and ranges between 0 and 120. The vertical axis shows consumption later, in dollars, and ranges between 0 and 150. Marco’s endowment point has coordinates (100, 0). A downward-sloping, convex curve passes through Marco’s endowment point, and is labelled Marco’s reservation indifference curve.]



Marco’s preferences



Marco’s reservation indifference curve goes through his endowment.






  


                [image: Marco’s preferences: In this diagram, the horizontal axis shows consumption now, in dollars, and ranges between 0 and 120. The vertical axis shows consumption later, in dollars, and ranges between 0 and 150. Marco’s endowment point has coordinates (100, 0). A downward-sloping, convex curve passes through Marco’s endowment point, and is labelled Marco’s reservation indifference curve. There are two parallel, downward-sloping, convex curves that lie above Marco’s reservation indifference curve at all points. The upper of the two is labelled Marco’s indifference curve (medium utility). The lower of the two is labelled Marco’s indifference curve (low utility).]



Marco’s preferences



Indifference curves to the right of Marco’s reservation curve indicate higher levels of utility.






  


                [image: Marco’s feasible frontier: In this diagram, the horizontal axis shows consumption now, in dollars, and ranges between 0 and 120. The vertical axis shows consumption later, in dollars, and ranges between 0 and 150. Marco’s endowment point has coordinates (100, 0). A downward-sloping, convex curve passes through Marco’s endowment point, and is labelled Marco’s reservation indifference curve. There are two parallel, downward-sloping, convex curves that lie above Marco’s reservation indifference curve at all points. The upper of the two is labelled Marco’s indifference curve (medium utility). The lower of the two is labelled Marco’s indifference curve (low utility). A downward-sloping, straight line connects points (0, 100) and (100, 0) and is labelled FF (store money in drawer). Marco’s indifference curve (low utility) is tangential to the FF.]



Marco’s feasible frontier



With storage, there is a one-to-one trade-off between consumption now and consumption later.






  


                [image: Marco’s decision to store: In this diagram, the horizontal axis shows consumption now, in dollars, and ranges between 0 and 120. The vertical axis shows consumption later, in dollars, and ranges between 0 and 150. Marco’s endowment point has coordinates (100, 0). A downward-sloping, convex curve passes through Marco’s endowment point, and is labelled Marco’s reservation indifference curve. There are two parallel, downward-sloping, convex curves that lie above Marco’s reservation indifference curve at all points. The upper of the two is labelled Marco’s indifference curve (medium utility). The lower of the two is labelled Marco’s indifference curve (low utility). A downward-sloping, straight line connects points (0, 100) and (100, 0) and is labelled FF (store money in drawer). Marco’s indifference curve (low utility) is tangential to the FF at point M (60, 40) where MRS = MRT. The vertical distance between points (60, 0) and (60, 40) is labelled consumption later (storing).]



Marco’s decision to store



Point M on Marco’s indifference curve denotes the amount of storage that he will choose.








In Figure 9.7, some part of Marco’s feasible frontier lies above his reservation indifference curve, so he can do better by storing. If storing were the only option, he would definitely store some of his $100.

The figure shows that he stores less than half, so he ends up consuming more now than later. This means that Marco, like Julia, has some degree of intrinsic impatience. If this were not the case, he would store half of his endowment and have the same levels of consumption now and later.

Marco’s options for smoothing: Lending


​​A better plan, if Marco could find a trustworthy borrower who would repay for sure, would be to lend some of his wealth. If he did this and could be assured of repayment of (1 + r) for every $1 lent, then he could have feasible consumption of 100 × (1 + r) later, or any of the combinations along his new feasible frontier. The light line in Figure 9.8 shows the feasible frontier when Marco lends at 20%. By lending, Marco has raised the marginal rate of transformation of current spending into future spending. With storing it was just 1. Now it is 1.2.

Figure 9.8 shows that Marco’s feasible set is now expanded by the opportunity to lend money at interest, compared to storing the cash (putting it in his drawer). Anything that expands a person’s feasible set so that the old feasible set is entirely inside the new one must allow that person to be better off. Marco is able to reach a higher indifference curve by lending rather than storing.


  


                [image: In this diagram, the horizontal axis shows consumption now (in dollars) and ranges between 0 and 120. The vertical axis shows consumption later (in dollars) and ranges betweeb 0 and 150. Coordinates are (consumption now, consumption later). A downward-sloping straight line connects points (0, 100) and (100, 0) and is labelled FF (store money in drawer). Another downward-sloping straight line connects points (0, 120) and (100, 0) and is labelled FF (lend at 20%). Point (100, 0) is Marco’s endowment. There are three parallel, downward-sloping, convex curves. The upper-most is labelled Marco’s IC (medium utility) and is tangential to FF (lend at 20%) at point D (60, 48). The middle is labelled Marco’s IC (low utility) and is tangential to FF (store money in drawer) at point M (60, 40) where MRS = MRT. The lower-most is labelled Marco’s reservation IC and passes through point (100, 0). The vertical distance between point M and the horizontal axis is consumption later (storing). The vertical distance between point D and the horizontal axis is consumption later (lending). The horizontal distance between the vertical axis and point M is consumption now. The horizontal distance between point M and point (100, 0) is amount stored.]



Figure 9.8 
Smoothing consumption by storing and lending.






  


                [image: Marco’s decision to lend: In this diagram, the horizontal axis shows consumption now (in dollars) and ranges between 0 and 120. The vertical axis shows consumption later (in dollars) and ranges betweeb 0 and 150. Coordinates are (consumption now, consumption later). A downward-sloping straight line connects points (0, 100) and (100, 0) and is labelled FF (store money in drawer). Another downward-sloping straight line connects points (0, 120) and (100, 0) and is labelled FF (lend at 20%). Point (100, 0) is Marco’s endowment. There are three parallel, downward-sloping, convex curves. The upper-most is labelled Marco’s IC (medium utility) and is tangential to FF (lend at 20%) at point D (60, 48). The middle is labelled Marco’s IC (low utility) and is tangential to FF (store money in drawer) at point M (60, 40) where MRS = MRT. The lower-most is labelled Marco’s reservation IC and passes through point (100, 0). The vertical distance between point M and the horizontal axis is consumption later (storing). The horizontal distance between the vertical axis and point M is consumption now. The horizontal distance between point M and point (100, 0) is amount stored.]



Marco’s decision to lend



The lighter red line shows the feasible frontier when Marco lends at 20%.






  


                [image: The effect of the decision to lend: In this diagram, the horizontal axis shows consumption now (in dollars) and ranges between 0 and 120. The vertical axis shows consumption later (in dollars) and ranges betweeb 0 and 150. Coordinates are (consumption now, consumption later). A downward-sloping straight line connects points (0, 100) and (100, 0) and is labelled FF (store money in drawer). Another downward-sloping straight line connects points (0, 120) and (100, 0) and is labelled FF (lend at 20%). Point (100, 0) is Marco’s endowment. There are three parallel, downward-sloping, convex curves. The upper-most is labelled Marco’s IC (medium utility) and is tangential to FF (lend at 20%) at point D (60, 48). The middle is labelled Marco’s IC (low utility) and is tangential to FF (store money in drawer) at point M (60, 40) where MRS = MRT. The lower-most is labelled Marco’s reservation IC and passes through point (100, 0). The vertical distance between point M and the horizontal axis is consumption later (storing). The vertical distance between point D and the horizontal axis is consumption later (lending). The horizontal distance between the vertical axis and point M is consumption now. The horizontal distance between point M and point (100, 0) is amount stored.]



The effect of the decision to lend



Marco is now able to reach a higher indifference curve.








But how much will Marco lend? Like Julia, he will seek the highest feasible indifference curve by finding the point of tangency between an indifference curve and the feasible frontier. In the figure, this is point D, at which Marco has equated his MRS between consumption now and in the future to the MRT, which is the cost of moving goods from the present to the future.

In the example, the amount Marco lends does not change when the feasible set expands. But depending on his indifference curves, it could be lower or higher. When he lends, he is better off, so this would tend to push up his consumption now and push down his lending. But when he can earn interest, this increases his return from postponing consumption. This would tend to push up his lending and raise his consumption later. The case in the diagram assumes that these two effects cancel out, leaving lending and consumption now unchanged. Recall from Section 3.6, that the first effect is the ‘income effect’ and the second one is the ‘substitution effect’.


  Exercise 9.6 Marco’s feasible frontier

  As we did with Julia, we construct Marco’s feasible frontier under storing or lending by finding all the combinations of consumption now and in the next period, given his endowment and the interest rate.

  
    	Complete the table below, using the information given. Round your answers to the nearest dollar.

    	Using your completed table, draw a diagram similar to Figure 9.8, showing the feasible frontier, consumption, and lending options.

  

  




  
    	
    	Point on the feasible frontier
    	Consumption now
    	Consumption later
    	Amount stored or lent (excluding interest)
  



  
    	Calculation
    	
    	= income now – amount stored or lent
    	= amount stored or = amount lent including interest on the loan

    	
  

  
    	Endowment point
    	(100, 0)
    	
    	
    	
  

  
    	Store money in a drawer
  

  
    	
    	(91, 9)
    	
    	
    	
  

  
    	
    	(50, 50)
    	
    	
    	
  

  
    	
    	(30, 70)
    	
    	
    	
  

  
    	Lend at an interest rate of 30%
  

  
    	
    	(56, 57)
    	
    	
    	
  

  
    	
    	(30, 91)
    	
    	
    	
  

  
    	
    	(67, 43)
    	
    	
    	
  













  
    Question 9.8 Choose the correct answer(s)

    Figure 9.8 depicts Marco’s choice of consumption in periods 1 (now) and 2 (later). He has $100 in period 1 and no income in period 2. Marco has two choices: he can store the money that he does not consume in period 1, or he can lend the money he does not consume at an interest rate of 20%. Based on this information, read the following statements and choose the correct option(s).

    
      	With storage, if Marco consumes $68 in period 1, he can consume $32 in period 2.

      	With lending, if Marco consumes $68 in period 1, he can consume up to $35 in period 2.

      	The marginal rate of transformation is higher when storing than when lending.

      	Marco can always be on a higher indifference curve when lending than when storing, provided that Marco finds a trustworthy borrower.

    

    
      	Under storage, Marco’s consumption in both periods must sum to $100.

      	Marco lends $32, which then increases in value by 20% to $38.40. Therefore the maximum Marco can consume in period 2 is $38.40.

      	The MRT is 1 when storing, and 1.2 when lending.

      	The feasible frontier for lending is higher than the feasible frontier for storing, at any positive level of storing.

    

  



	



    

        

    
    

	
Unit 9 Lenders and borrowers and differences in wealth

9.7 Investing: Another way to move consumption to the future


​If Marco has an investment project, he could do even better. To make the example transparent, assume Marco owns some land, and instead of $100 cash, he has $100 worth of grain. He could consume the grain. Alternatively, he could invest the grain (planting it as seed and feeding it to his draught animals to help him work the fields until harvest). If he takes this opportunity to invest (rather than consuming the grain) he will further expand his feasible set. Suppose that if he were to invest all of his grain, he could harvest $150 worth of grain later, as shown in Figure 9.9. He has invested $100, harvested $150, and so earned a profit of $150 − $100 = $50, or a profit rate (profits divided by the investment required) of $50/$100 = 50%. The slope of Marco’s budget constraint (the red line) is −1.5, where the absolute value (1.5) is the MRT of investment into returns, or 1 plus the rate of return on the investment.


  


                [image: In this diagram, the horizontal axis shows consumption now in dollars, and ranges from 0 to 120. The vertical axis shows consumption later in dollars, and ranges from 0 to 160. Coordinates are (consumption now, consumption later). Point (100, 0) is Marco’s endowment. A downward-sloping straight line connects points (0, 150) and (100, 0) and is labelled FF (invest grain, 50% return). The slope of the line shows that one dollar of consumption now can be exchanged for 1.5 dollars of consumption later. A downward-sloping, convex curve labelled Marco’s IC is tangential to FF (invest grain, 50% return) at point K (60, 60) where MRS = MRT. The horizontal distance between the vertical axis and point K is consumption now. The horizontal distance between point K and point (100, 0) is investment. The vertical distance between point K and the horizontal axis is consumption later.]



Figure 9.9 
Investing in a high-return project.






  


                [image: The return on investment: In this diagram, the horizontal axis shows consumption now in dollars, and ranges from 0 to 120. The vertical axis shows consumption later in dollars, and ranges from 0 to 160. Coordinates are (consumption now, consumption later). Point (100, 0) is Marco’s endowment. A downward-sloping straight line connects points (0, 150) and (100, 0) and is labelled FF (invest grain, 50% return).]



The return on investment



If Marco were to invest all of his $100 worth of grain now (and so consume nothing now), he could harvest $150 worth of grain later.






  


                [image: The return on investment: In this diagram, the horizontal axis shows consumption now in dollars, and ranges from 0 to 120. The vertical axis shows consumption later in dollars, and ranges from 0 to 160. Coordinates are (consumption now, consumption later). Point (100, 0) is Marco’s endowment. A downward-sloping straight line connects points (0, 150) and (100, 0) and is labelled FF (invest grain, 50% return). The slope of the line shows that one dollar of consumption now can be exchanged for 1.5 dollars of consumption later.]



The return on investment



The slope of Marco’s budget constraint (the red line) is 1 plus the rate of return on the investment.






  


                [image: Marco’s choice: In this diagram, the horizontal axis shows consumption now in dollars, and ranges from 0 to 120. The vertical axis shows consumption later in dollars, and ranges from 0 to 160. Coordinates are (consumption now, consumption later). Point (100, 0) is Marco’s endowment. A downward-sloping straight line connects points (0, 150) and (100, 0) and is labelled FF (invest grain, 50% return). The slope of the line shows that one dollar of consumption now can be exchanged for 1.5 dollars of consumption later. A downward-sloping, convex curve labelled Marco’s IC is tangential to FF (invest grain, 50% return) at point K (60, 60) where MRS = MRT. The horizontal distance between the vertical axis and point K is consumption now. The horizontal distance between point K and point (100, 0) is investment. The vertical distance between point K and the horizontal axis is consumption later.]



Marco’s choice



Marco chooses to invest $40 and so to consume $60 now and $60 later, as shown by point K. Note the labels on the horizontal axis for amounts consumed and invested. At this point, the feasible frontier is tangent to an indifference curve.








If Marco could get a loan at 10%, he would quickly realise that he would be able to reach a higher indifference curve with an entirely new plan: invest everything he has, with a harvest next year of $150, but also borrow now in order to be able to consume more both now and in the future. This ‘invest-it-all’ plan is shown in Figure 9.10. The plan shifts Marco’s feasible frontier out even further, so he can now consume a maximum of $136 today, as shown by the dotted red line. Marco ends up consuming at a new point, L, with more both now and in the future.


  


                [image: In this diagram, the horizontal axis shows consumption now in dollars, and ranges from 0 to 150. The vertical axis shows consumption later in dollars, and ranges from 0 to 150 160. Coordinates are (consumption now, consumption later). Point (100, 0) is Marco’s endowment. A downward-sloping straight line connects points (0, 150) and (100, 0) and is labelled FF (invest grain, 50% return). The slope of the line shows that one dollar of consumption now can be exchanged for 1.5 dollars of consumption later. A downward-sloping, convex curve labelled Marco’s IC is tangential to FF (invest grain, 50% return) at point K (60, 60). Another downward-sloping, straight line connects points (0, 150) and (136, 0) and is labelled FF (invest grain, 50% return; borrow at 10%). A downward-sloping convex curve labelled Marco’s IC (very high utility) is tangential to this FF line at point L (80, 62). The horizontal distance between the vertical axis and point K is consumption now. The horizontal distance between the vertical axis and point L is investment.]



Figure 9.10 
Borrowing to invest in a high-return project.






  


                [image: Marco’s choice when he can invest: In this diagram, the horizontal axis shows consumption now in dollars, and ranges from 0 to 150. The vertical axis shows consumption later in dollars, and ranges from 0 to 150. Coordinates are (consumption now, consumption later). Point (100, 0) is Marco’s endowment. A downward-sloping straight line connects points (0, 150) and (100, 0) and is labelled FF (invest grain, 50% return). The slope of the line shows that one dollar of consumption now can be exchanged for 1.5 dollars of consumption later. A downward-sloping, convex curve labelled Marco’s IC (high utility) is tangential to FF (invest grain, 50% return) at point K (60, 60).]



Marco’s choice when he can invest



His choice when he can invest is at point K.






  


                [image: Marco gets a loan: In this diagram, the horizontal axis shows consumption now in dollars, and ranges from 0 to 150. The vertical axis shows consumption later in dollars, and ranges from 0 to 150. Coordinates are (consumption now, consumption later). Point (100, 0) is Marco’s endowment. A downward-sloping straight line connects points (0, 150) and (100, 0) and is labelled FF (invest grain, 50% return). The slope of the line shows that one dollar of consumption now can be exchanged for 1.5 dollars of consumption later. A downward-sloping, convex curve labelled Marco’s IC (high utility) is tangential to FF (invest grain, 50% return) at point K (60, 60). Another downward-sloping, straight line connects points (0, 150) and (136, 0) and is labelled FF (invest grain, 50% return; borrow at 10%).]



Marco gets a loan



With the loan at the 10% interest rate, he could consume up to \(\frac{150}{1\ +\ 0.1}=136\) now, so he would be better off by investing everything he has. The ability to borrow expands his feasible set so that he can consume up to $136 today, as shown by the dotted red line.






  


                [image: Marco’s best choice after getting a loan: In this diagram, the horizontal axis shows consumption now in dollars, and ranges from 0 to 150. The vertical axis shows consumption later in dollars, and ranges from 0 to 150 160. Coordinates are (consumption now, consumption later). Point (100, 0) is Marco’s endowment. A downward-sloping straight line connects points (0, 150) and (100, 0) and is labelled FF (invest grain, 50% return). The slope of the line shows that one dollar of consumption now can be exchanged for 1.5 dollars of consumption later. A downward-sloping, convex curve labelled Marco’s IC is tangential to FF (invest grain, 50% return) at point K (60, 60). Another downward-sloping, straight line connects points (0, 150) and (136, 0) and is labelled FF (invest grain, 50% return; borrow at 10%). A downward-sloping convex curve labelled Marco’s IC (very high utility) is tangential to this FF line at point L (80, 62). The horizontal distance between the vertical axis and point K is consumption now. The horizontal distance between the vertical axis and point L is investment.]



Marco’s best choice after getting a loan



Marco ends up consuming at point L, with $80 now and $62 in the future.









​As before, storage is also an option to move consumption to the future, but in the case of grain it may be costly. The grain could rot or mice could eat some of it. What the mice eat is a form of depreciation: a reduction in Marco’s wealth due to the passage of time. So, taking account of the mice, if he consumed nothing at all during this period, he would have just $80 worth of grain a year later. This means that the cost of moving grain from the present to the future is 20% per year.

Figure 9.11 summarizes how the ‘invest-it-all and borrow’ plan works compared to the other options.






  
    	Plan (points in Figures 9.7 and 9.10)
    	Rate of return or interest
    	Consumption now, consumption later
    	Investment
    	Ranking by utility (or combined consumption)
  



  
    	Storage (M)
    	−20% (loss)
    	$68, $26
    	n/a
    	Worst ($94)
  

  
    	Lending only (D)
    	10%
    	$65, $39
    	n/a
    	Third best ($104)
  

  
    	Investment only (K)
    	50%
    	$60, $60
    	$40
    	Second best ($120)
  

  
    	Investment and borrowing (L)
    	50% (investment), −10% (lending)
    	$80, $62
    	$100
    	Best ($142)
  







Figure 9.11 
Storage, lending, investment, and borrowing provide Marco with many feasible sets.






The feasible sets for all of Marco’s options are shown in Figure 9.12.




                [image: In this diagram, the horizontal axis shows consumption now, in dollars, and ranges between 0 and 150. The vertical axis shows consumption later, in dollars, and ranges from 0 to 150. Coordinates are (consumption now, consumption later). Five points are labelled: H with coordinates (68, 26), J with coordinates (65, 39), K with coordinates (60, 60), L with coordinates (80, 62), and Marco’s endowment of (100, 0). There are four downward-sloping straight lines. The first is the feasible frontier for storing grain with a 20% loss. It passes through the points (0, 80), point H, and Marco’s endowment. The second is the feasible frontier for lending at 10%. It passes through the points (0, 110), point J, and Marco’s endowment. The third is the feasible frontier for investing grain at a 50% return. It passes through the points (0, 150), point K, and Marco’s endowment. The fourth is the feasible frontier for investing grain at a 50% return and borrowing at 10%. It passes through the points (0, 150), point L, and (136, 0). There are four parallel downward-sloping convex curves representing Marco’s indifference curves. The first is tangent to the feasible frontier for storing grain with a 20% loss at point H and is labelled Storing. The second is tangent to the feasible frontier for lending at 10% at point J and is labelled Lending. The third is tangent to the feasible frontier for investing grain at a 50% return at point K and is labelled Investing. The fourth is tangent to the feasible frontier for investing grain at a 50% return and borrowing at 10% at point L and is labelled Investing it all and borrowing.]



Figure 9.12 
Options for the individual (Marco) who starts with assets.









                [image: Borrowing, the interest rate, and the feasible set.]



Figure 9.3 
Borrowing, the interest rate, and the feasible set.






Let’s return to how Marco differs from Julia. Compare the feasible sets of Julia shown in Figure 9.3 and of Marco, whose options are shown in Figure 9.12.

Three differences between Marco and Julia, who share the same intrinsic impatience, explain the disparity in their outcomes:


  	Marco starts with an asset while Julia starts with nothing: Julia has the prospect of a similar asset later, but this puts the two on opposite sides of the credit market.

  	Marco has a productive investment opportunity, while Julia does not.

  	Marco and Julia may face different interest rates: The less-obvious difference is that if Marco (after investing his entire asset at a 50% return) wants to move his buying power forward in time, he borrows against his future income at a rate of 10%. Julia, lacking assets like the poor farmers in Chambar, may have no alternative but to borrow at the higher rate of 78%. The paradox is that Marco can borrow at a low interest rate because he does not need to borrow.



From the cases considered so far, we can generalize from the illustration of Marco and Julia to conclude that borrowing, lending, storing, and investing are ways of moving goods consumption from the future to the present from the present to the future.

People engage in these activities because:


  	They can increase their utility by smoothing consumption: Or, if they have intrinsic impatience, by moving consumption to the present.

  	They can increase their consumption across both periods: By lending, or investing.



People differ in which of these activities they engage (some borrowing, some lending) because:


  	They have differences in their situation: For example, having an income now or later will affect their discount rates and their opportunities. Also, some have investment opportunities (like Marco), while others do not.

  	They differ in their level of intrinsic impatience (although this is not the case in comparing Marco and Julia).




  Building block

  Section 3.7 provides an explanation of income and substitution effects.




  Exercise 9.7 Income and substitution effects

  
    	Use a diagram like Figure 9.10 to show the income and the substitution effects of an increase in the interest rate for Marco who receives his endowment today.

    	Explain whether or not both of these effects work in the same direction.

    	Compare these effects for Marco with those for Julia in Exercise 9.3 and explain your results.

  




  
    Question 9.9 Choose the correct answer(s)

    Figure 9.10 depicts Marco’s choice of consumption in periods 1 (now) and 2 (later). He has $100 worth of grain in period 1 and no income in period 2. Marco has two choices. In scheme 1, he can invest the grain he does not consume in period 1, which gives a 50% return. In scheme 2, he can invest the grain that he does not consume and borrow money today at a 10% interest rate. Based on this information, read the following statements and choose the correct option(s).

    
      	With scheme 1, if Marco consumes $68 worth of grain in period 1, he can consume $48 worth of grain in period 2.

      	With scheme 2, if Marco consumes $68 worth of grain in period 1, he can consume $80 worth of grain in period 2.

      	The marginal rate of transformation is higher under scheme 1 than under scheme 2.

      	Marco will always be on a higher indifference curve under scheme 2 than under scheme 1.

    

    
      	If Marco consumes $68 worth of grain, he invests $32 with a 50% interest rate, giving him 32 × 1.5 = $48 to consume in period 2.

      	If Marco borrows to consume $68 in period 1, he will have to repay 68 × 1.1 = $75 in period 2, leaving him with $75 to consume in period 2.

      	The MRT is the slope of the feasible frontier, so it is higher under scheme 1 than under scheme 2.

      	The budget constraint in scheme 2 is higher than in scheme 1 at any positive level of saving.

    

  




  
    Question 9.10 Choose the correct answer(s)

    Figure 9.12 depicts four possible feasible frontiers for Marco, who has $100 worth of grain in period 1 (now) and no income in period 2 (later). In scheme 1, he can store the grain that he does not consume in period 1. This results in 20% loss of the grain due to pests and rotting. In scheme 2, he can sell the grain that he does not consume and lend the money at 10%. In scheme 3, he can invest the remaining grain for a return of 50%. Finally, in scheme 4, he can invest the entire amount of grain and borrow against his future income at 10%. Based on this information, read the following statements and choose the correct option(s).

    
      	20% depreciation from storage means that Marco is worse off at H than at his initial endowment of consuming all $100 worth of grain in period 1.

      	The consumption choice J can only be attained under scheme 2.

      	If the rate of lending increases, the feasible frontier for scheme 2 tilts inwards from the point $100 on the horizontal axis (becomes flatter).

      	If the rate of borrowing increases, the feasible frontier for scheme 4 tilts inwards from the point $150 on the vertical axis (becomes steeper).

    

    
      	Marco is on a higher indifference curve at H than at his endowment point. Therefore he is better off.

      	While J is the best option attainable under scheme 2, it is also within the feasible set of schemes 3 and 4. Therefore it can be attained under those two schemes as well.

      	With a higher rate of lending, the feasible frontier becomes steeper, pivoting from the point $100 on the horizontal axis. In particular, the intercept with the vertical axis will be higher than $110.

      	$150 in period 2 is feasible whatever the interest rate so that point is fixed, but a higher interest rate implies that he can borrow less in period 1. So the budget constraint intersects the horizontal axis at less than 136, becoming steeper.

    

  



Can Julia borrow to invest?


​Like Julia in our model, payday borrowers in New York City often buy groceries or clothes for their children with their borrowed funds; farmers in Chambar also often borrow for purposes of consumption, for example, to pay for a wedding. But both the Chambar farmers and New York payday borrowers sometimes use the borrowed funds for an investment. For the Pakistani farmers, this could be the purchase of equipment that would improve the crop yield.

Now suppose that Julia is considering becoming a driver for a ridesharing company like Uber or Lyft, and to qualify for getting the job, she needs to make some cosmetic repairs on her brother’s car that she will drive. She goes to a payday lender, who, as in the example in Figure 9.3, will charge her an interest rate of 78%. Figure 9.13 shows Julia’s feasible set and frontier based on borrowing at this rate.

Julia has a new option—she can borrow and then split how much she has borrowed between consuming some now and investing the rest. This is how she does her planning:


  	Take some of the $56 that she can borrow and invest this in fixing up the car.

  	The more she spends fixing up the car, the more money she will make as a driver, so she now has a new feasible frontier.



Suppose it is the case that every dollar Julia spends on the car will result in $3 more in income next year assuming that she drives the same number of hours (that is, a rate of return of 200%). With this investment, she can move along the new dashed feasible frontier.

To determine the full range of her new options, we deduce that if she invested the entire $56 (so that she would have no consumption now), she would have $168 (3 × 56) next year. All the points on the dashed feasible frontier with investment are now open to her. The slope of the feasible frontier with investment is 3, which is the ratio of income later to the amount invested. The steeper the slope is, the better for Julia. This slope is the marginal rate of transformation of current investment into future income.


  


                [image: In this diagram, the horizontal axis shows consumption now, in dollars, and ranges between 0 and 100. The vertical axis shows consumption later, in dollars, and ranges from 0 to 170. Coordinates are (consumption now, consumption later). A downward-sloping straight line connects points A (0, 100) and (56, 0) and is labelled FF (borrow; interest rate at 78%). Point A is Julia’s endowment. Another downward-sloping straight line connects points (0, 168) and (56, 0) and is labelled FF (borrow at 78%, invest with 200% return). There are three parallel, downward-sloping, convex curves. One is tangential to the FF line for borrowing and investing at point I (35, 63) where MRS = MRT. The second is tangential to the FF line for borrowing at point G (35, 38). The third passes through point A and is labelled Julia’s reservation IC. The vertical distance between point (35, 0) and G is consumption later (borrowing only). The vertical distance between points G and I is extra consumption later (with investment).]



Figure 9.13 
Options for the individual (Julia) who starts without assets but can borrow and invest.






  


                [image: Julia’s options: In this diagram, the horizontal axis shows consumption now, in dollars, and ranges between 0 and 100. The vertical axis shows consumption later, in dollars, and ranges from 0 to 170. Coordinates are (consumption now, consumption later). A downward-sloping straight line connects points A (0, 100) and (56, 0) and is labelled FF (borrow; interest rate at 78%). Point A is Julia’s endowment. Another downward-sloping straight line connects points (0, 168) and (56, 0) and is labelled FF (borrow at 78%, invest with 200% return).]



Julia’s options



She can borrow at an interest rate of 78% and can also choose to invest some of her income with a return of 200%. The dotted line shows her feasible frontier when she chooses to borrow and invest.






  


                [image: How much will Julia invest?: In this diagram, the horizontal axis shows consumption now, in dollars, and ranges between 0 and 100. The vertical axis shows consumption later, in dollars, and ranges from 0 to 170. Coordinates are (consumption now, consumption later). A downward-sloping straight line connects points A (0, 100) and (56, 0) and is labelled FF (borrow; interest rate at 78%). Point A is Julia’s endowment. Another downward-sloping straight line connects points (0, 168) and (56, 0) and is labelled FF (borrow at 78%, invest with 200% return). There are three parallel, downward-sloping, convex curves. One is tangential to the FF line for borrowing and investing at point (35, 63). The second is tangential to the FF line for borrowing at point (35, 38). The third passes through point A and is labelled Julia’s reservation IC. The vertical distance between point (35, 0) and (35, 38) is consumption later (borrowing only). The vertical distance between points (35, 38) and (38, 63) is extra consumption later (with investment).]



How much will Julia invest?



She will use the same rule that she used in deciding how much to borrow when there was no option to invest. She will find the highest feasible indifference curve by finding the tangency of an indifference curve and the feasible frontier, or what is the same thing, equating the MRT (slope of the feasible frontier) with the MRS (slope of the indifference curve).






  


                [image: Julia’s choice: In this diagram, the horizontal axis shows consumption now, in dollars, and ranges between 0 and 100. The vertical axis shows consumption later, in dollars, and ranges from 0 to 170. Coordinates are (consumption now, consumption later). A downward-sloping straight line connects points A (0, 100) and (56, 0) and is labelled FF (borrow; interest rate at 78%). Point A is Julia’s endowment. Another downward-sloping straight line connects points (0, 168) and (56, 0) and is labelled FF (borrow at 78%, invest with 200% return). There are three parallel, downward-sloping, convex curves. One is tangential to the FF line for borrowing and investing at point I (35, 63) where MRS = MRT. The second is tangential to the FF line for borrowing at point G (35, 38). The third passes through point A and is labelled Julia’s reservation IC. The vertical distance between point (35, 0) and G is consumption later (borrowing only). The vertical distance between points G and I is extra consumption later (with investment).]



Julia’s choice



Doing this, Julia chooses point I in the figure. How does this work out for her? Having borrowed the maximum—$56—she invests $21 and consumes $35 now. The investment of $21 will yield her an income of $63 later.








The investment opportunity has clearly made Julia better off. She consumes the same amount now as before—$35—but she can now consume $63 later, rather than only $38. Note that she will only invest if she has an investment project with a rate of return higher than 78%—the rate of return has to be higher than the borrowing rate in order to expand her feasible set.


​In our example, Julia consumes the same amount now under the borrowing only and borrowing and investment options; her current consumption could be either greater than or less than in the case without the investment opportunity. What is certain is that she is better off with the investment opportunity because her feasible set is expanded.

We can therefore contrast three situations in which Julia might have found herself:


  	Borrowing and investing: She has the opportunity to bring buying power forward in time to the present (by borrowing) and then shifting some of it back in time while tripling its value (by investing), enabling her to achieve point I.

  	Borrowing: When Julia can borrow but not invest, her feasible set includes point A, and also all the other points in the solid line in Figure 9.13, including point G—her choice when she can borrow but not invest.

  	Exclusion from the credit market: She is unable to get a loan of any kind. Her feasible set is just a single point (A) in Figure 9.13. Section 9.10 explains why many would-be borrowers are simply excluded from borrowing at any rate of interest. Her reservation indifference curve indicates her wellbeing in that situation.




  
    Question 9.11 Choose the correct answer(s)

    Figure 9.13 depicts two possible feasible frontiers for Julia, who has no income in period 1 (now) and $100 in period 2 (later). The solid line (option 1) shows her feasible frontier if she borrows at an interest rate of 78%. The dotted line shows her feasible frontier if she borrows at an interest rate of 78% and can invest for a return of 200% (option 2). Based on this information, read the following statements and choose the correct option(s).

    
      	When borrowing only, Julia is worse off than at her initial endowment (point A) because of the high interest rate.

      	The consumption choice G can only be attained under option 1.

      	If the interest rate for borrowing increases to 100%, ceteris paribus the feasible frontiers become steeper and the vertical axis intercept under option 2 is now $150.

      	If the return on investment increases to 250%, ceteris paribus the vertical axis intercept under option 2 is now $200.

    

    
      	Julia is on a higher indifference curve at G than at her endowment point. Therefore, she is better off when borrowing.

      	G is in the feasible set of options 1 and 2, so it is a possible choice under both options.

      	With an interest rate of 100%, Julia can borrow a maximum of $50 in period 1, so her maximum consumption in period 2 is 50 + 2(50) = $150.

      	With a return of 250%, Julia’s maximum consumption in period 2 is 56 + 2.5(56) = $196.

    

  



	



    

        

    
    

	
Unit 9 Lenders and borrowers and differences in wealth

9.8 Conflicts over the gains made possible by borrowing and lending

In the initial situation, Julia and Marco would both get $100 eventually, but time creates a difference. In the present, Marco’s wealth, narrowly defined, is $100. Julia’s wealth is zero.

Marco and Julia’s indifference curves, and hence their intrinsic impatience, are identical. They differ only according to their situation. Marco’s reservation indifference curve is superior to Julia’s (further away from the origin). Julia borrows because she is poor in the present, which is why she is more impatient than him now. She wants to smooth her consumption by bringing some buying power to the present, and he wants to smooth his consumption by shifting buying power to the future.

Julia and Marco are on opposite sides of the credit market

The fact that Marco would like ways to move some consumption to the future explains why they can mutually benefit: Marco by lending and Julia by borrowing. We are not assuming that they are borrowing and lending directly to each other. Rather, they are borrowing and lending on the same market.

The solid lines in Figure 9.14 show the borrowing opportunities for Julia and lending opportunities for Marco, both measured by their feasible frontiers.

The feasible frontiers of the two both have a slope of (1 + r). Remember, in this unit what we call the ‘slope’ will always be a positive number, even though the line slopes downwards from left to right. For Julia, the cost of moving $1 from the future to the present by borrowing is 1 + r, while for Marco the gain from moving $1 from the present to the future by lending is also 1 + r. They face the same ‘price’ of moving consumption in time, but they are moving their buying power in different directions.

The r in the above equations is what Marco gets and what Julia pays. This is why Marco’s feasible frontier is uniformly outside Julia’s; his larger feasible set means that he has more choices open to him than she does. Because they have identical indifference curves, we know that he will be able to enjoy a higher level of utility than Julia.


  


                [image: In this diagram, the horizontal axis shows consumption now in dollars, and ranges between 0 and 110. The vertical axis shows consumption later in dollars, and ranges between 0 and 180. Coordinates are (consumption now, consumption later). Point (0, 100) is Julia’s endowment. Point (100, 0) is Marco’s endowment. There are two sets of two parallel, straight, downward-sloping lines. In one set, one line connects points (0, 100) and (83, 0). The other line connects points (0, 120) and (100, 0). In the other set, one line connects points (100, 0) and (56, 0). The other line connects points (0, 178) and (100, 0).]



Figure 9.14 
On opposite sides of the market: an increase in the interest rate improves Marco’s welfare and reduces Julia’s.






  


                [image: Julia’s feasible frontier: In this diagram, the horizontal axis shows consumption now in dollars, and ranges between 0 and 110. The vertical axis shows consumption later in dollars, and ranges between 0 and 180. Coordinates are (consumption now, consumption later). Point (0, 100) is Julia’s endowment. A straight downward-sloping line connects points (0, 100) and (83, 0).]



Julia’s feasible frontier



The dark red line connecting the points (0, 100) and (83, 0) shows Julia’s feasible frontier when the interest rate is 20%.






  


                [image: Marco’s feasible frontier: In this diagram, the horizontal axis shows consumption now in dollars, and ranges between 0 and 110. The vertical axis shows consumption later in dollars, and ranges between 0 and 180. Coordinates are (consumption now, consumption later). Point (0, 100) is Julia’s endowment. Point (100, 0) is Marco’s endowment. There are two parallel, straight, downward-sloping lines. One connects points (0, 100) and (83, 0). The other connects points (0, 120) and (100, 0).]



Marco’s feasible frontier



The bright red line connecting the points (0, 120) and (100, 0) shows Marco’s feasible frontier when the interest rate is 20%.






  


                [image: Effect of an interest rate rise on Julia’s frontier: In this diagram, the horizontal axis shows consumption now in dollars, and ranges between 0 and 110. The vertical axis shows consumption later in dollars, and ranges between 0 and 180. Coordinates are (consumption now, consumption later). Point (0, 100) is Julia’s endowment. Point (100, 0) is Marco’s endowment. There are two parallel, straight, downward-sloping lines. One connects points (0, 100) and (83, 0). The other connects points (0, 120) and (100, 0). Another straight, downward-sloping line connects points (0, 100) and (56, 0).]



Effect of an interest rate rise on Julia’s frontier



When the interest rate rises to 78%, Julia’s feasible set shrinks.






  


                [image: Effect of an interest rate rise on Marco’s frontier: In this diagram, the horizontal axis shows consumption now in dollars, and ranges between 0 and 110. The vertical axis shows consumption later in dollars, and ranges between 0 and 180. Coordinates are (consumption now, consumption later). Point (0, 100) is Julia’s endowment. Point (100, 0) is Marco’s endowment. There are two sets of two parallel, straight, downward-sloping lines. In one set, one line connects points (0, 100) and (83, 0). The other line connects points (0, 120) and (100, 0). In the other set, one line connects points (100, 0) and (56, 0). The other line connects points (0, 178) and (100, 0).]



Effect of an interest rate rise on Marco’s frontier



When the interest rate rises to 78%, Marco’s feasible set expands.








Figure 9.14 also shows the effect of an increase in the rate of interest from r = 0.20 to r = 0.78. The increase in the rate of interest makes both feasible frontiers steeper, but this moves:


  	Marco’s feasible frontier outwards, thereby expanding his set of choices

  	Julia’s feasible frontier inwards, thereby shrinking her set of choices.




​Let’s return to how Marco differs from Julia. They have identical preferences, except for the following:


	conflict of interest
	The situation that arises in an economic interaction if in order for one party to gain more, another party must do less well.




  	Marco starts with wealth while Julia starts with nothing. Julia has the guarantee of a similar asset later, but this puts the two on opposite sides of the credit market.

  	Because of this difference in their situation, they can both benefit by participating in the credit market, Julia by borrowing and Marco by lending.

  	Because Marco’s feasible frontier is entirely outside Julia’s, he can end up on a higher indifference curve than can Julia.

  	Because the cost of moving consumption forward in time by borrowing (the rate of interest) is the same as the gain to Marco by postponing his consumption (by lending), they have a conflict of interest over how the mutual gains from exchange are shared. Marco gains from a higher interest rate and Julia loses.




  
    Question 9.12 Choose the correct answer(s)

    Figure 9.14 shows the effect of an interest rate rise on Marco and Julia’s feasible frontiers. Suppose that Marco and Julia’s initial endowments are the same as in Figure 9.14, but the interest rate was initially 10% and increased to 45%. Based on this information, read the following statements and choose the correct option(s).

    
      	With a 45% interest rate, Marco can consume $80 now and $29 later.

      	With a 45% interest rate, Julia can consume $58 now and $18 later.

      	If Marco were to save all of his initial endowment, he would have $35 more to consume later under a 45% interest rate compared to a 10% interest rate.

      	If Julia were to borrow and consume all of her endowment now, she would have $20 less to consume now under a 45% interest rate compared to a 10% interest rate (rounded to the nearest whole number).

    

    
      	If Marco consumes $80 now, he will have 20 × 1.45 = $29 for consumption later.

      	If Julia consumes $58 now, she can consume at most 100 – (58 × 1.45) = $16 later (rounded to the nearest whole number).

      	If Marco were to consume his entire endowment later, he would have $110 to spend if the interest rate were 10% and $145 if the interest rate were 45%, so his maximum consumption later has increased by $35.

      	When the interest rate rises from 10% to 45%, Julia’s maximum consumption now has decreased from $91 to $69, so she has $22 less to consume now.

    

  




  Exercise 9.8 Lifetime income

  Consider an individual’s income over their lifetime, from leaving school to retirement. Using the concepts in this unit, explain in words how an individual may move from a situation like Julia’s to one like Marco’s over the course of their lifetime (assume that their intrinsic impatience remains unchanged over their lifetime).



	



    

        

    
    

	
Unit 9 Lenders and borrowers and differences in wealth

9.9 Borrowers and lenders: A principal–agent problem


  Before you start

  To understand this section, you will need to know about principal–agent problems and incomplete contracts, which were introduced in Unit 6. If you are not familiar with these concepts, you should read Section 6.6 before proceeding further.




	principal–agent relationship, principal–agent problem
	A principal–agent relationship or problem exists when one party (the principal) would like another party (the agent) to act in some way, or have some attribute, that is in the interest of the principal, and that cannot be enforced or guaranteed in a binding contract. See also: incomplete contract.
	credit market constrained
	A description of individuals who are limited in how much they can borrow or can borrow only on unfavourable terms. See also: credit market excluded.
	credit market excluded
	A description of individuals who are unable to borrow on any terms. See also: credit market constrained.




​In this section, we will explain how the relationship between the lender and the borrower is a principal–agent problem similar in many ways to the relationship between the employer and employee studied in Unit 6. The lender is the ‘principal’ and the borrower is the ‘agent’. The principal–agent model explains why many people who want to borrow are not able to do so, or can only borrow limited amounts or at high interest rates.

Credit market exclusion when loans may not be repaid

In the previous sections, we simplified the analysis of borrowing and lending in three ways. First, any loans taken on would be repaid. Second, there was a given interest rate; we did not explain where that came from. And third, borrowing funds was possible even for a person with no initial wealth.


​​None of the three assumptions fits actual credit markets where lenders decide on the interest rate to be charged, loans may not be repaid, and, for that reason, some who would like to borrow are not as fortunate as Julia. Therefore, many prospective borrowers are either credit market constrained, that is, they:


  	are limited in how much they can borrow, or

  	can borrow only at very high rates of interest (like those taking out payday loans in New York at the beginning of the unit).



Alternatively, they are credit market excluded, that is, they are simply unable to borrow at all.


​​Figure 9.15 gives an idea of the limitations that people face in credit markets in the US (the data is for 2019, so as to avoid the unusual difficulties faced by people during the COVID-19 pandemic). To understand what the figures mean, think about a person whose job is terminated. In 2019, somewhat more than one in five people would be unemployed for more than six months. The table shows that almost one-third of people could not ‘cover expenses by any means’ including borrowing, for even just three months. More than half were borrowing at the very high rates of interest charged on credit cards. Not surprisingly, those who were credit market constrained or excluded tended to be poor. But even those with substantial incomes (over $100,000) sometimes found that they could not borrow as much as they would have liked.




                [image: This bar chart shows different types of market exclusion and credit constraints in the US. About 50% of people are borrowing at credit card interest rates between 16% and 20%. About 30% of people cannot cover three month’s expenses by any means if primary income source is lost. Over 15% of people with an income greater than $100,000 are credit market excluded or constrained. About 30% of people with an income between $40,000 and $100,000 are credit market excluded or constrained. About 50% of people with an income less than $40,000 are credit market excluded or constrained.]



Figure 9.15 
Indicators of credit market exclusion and credit constraints in the US in 2019.






Board of Governors of the Federal Reserve System. 2020. Report on the Economic Well-Being of U.S. Households in 2019.






The ‘How economists learn from facts’ box presents additional evidence on the credit market limitations that people face.


  How Economists learn from facts Who is credit constrained?

  One way to estimate the prevalence of credit constraints is through surveys. This is how the US Federal Reserve Board got the data shown in Figure 9.15.

  Although useful, survey data has limitations: people may not remember their credit market experiences accurately and may not be able to accurately answer hypothetical questions about whether they would succeed in getting a loan if they attempted to borrow.

  
    For an explanation of treatments and controls in experiments, read ‘How economists learn from facts: Laboratory experiments’.

  

  Another way to investigate credit constraints is to run experiments, in which one group is randomly assigned to receive an intervention (often called a ‘treatment’), with the other group not receiving the intervention and referred to as the control group. Because the assignment of an individual to one of the groups is random and because other influencing factors are held constant, average differences in behaviour between the groups are interpreted as caused by the treatment.

  If a person is credit constrained, being given a sum of money might change their behaviour. For example, they might start up a company. On the other hand, if they were not credit constrained and had thought it would be profitable, they would have already taken out a loan. Credit constraints can therefore be identified by running experiments in which some individuals are given sums of money (the treatment group), and others are not.

  
  ​​In one experiment, the Nigerian government selected the best business plans from those that were submitted to them. Within this pool of the best plans, they randomly assigned some to receive a cash grant worth, on average, around 8 million naira (which was approximately equivalent to US$50,000 when the study was published). The winning applicants expanded their existing businesses, by hiring more workers and purchasing more capital goods.1 They could have used the grant to lend at the going interest rate, but instead they chose to expand their business. Before the grant, they were unable to undertake the business expansion. This implies that they were previously constrained in their ability to borrow. A similar experiment in Sri Lanka randomly assigned small businesses a grant worth 10,000 LKR (which was approximately equivalent to US$100 when the study was published). The firms that received the grants subsequently became much more profitable,2 implying that credit constraints were limiting their ability to make profitable investments.

  
    In Unit 1, we described the natural experiment that occurred because, at the end of the Second World War, Germany came to be subject to two very different political and economic systems: Communist Party rule and central economic planning in the East, and democracy and capitalism in the West. We then considered the differences in their institutions as the cause of the different paths of economic growth of the two parts of Germany.

  

  Experiments are often considered as a ‘gold standard’ for identifying causal effects. However, experiments are often difficult to implement because they can be expensive, difficult to implement logistically, and sometimes raise ethical questions. Because of this, economists often use ‘natural experiments’, where a naturally occurring event is considered ‘as good as randomly assigned’.

  In the case of credit constraints, the arrival of an unexpected inheritance can be considered as good as random.

  In Britain, it was estimated that an inheritance of approximately £5,000 (which was approximately equivalent to US$9,000 when the study was published) doubled young people’s likelihood of starting up a new business,3 implying that they were previously constrained in their ability to borrow money to do so. It has also been found that after receiving an inheritance, individuals are more likely to transition into self-employment and to increase the scale of their operations if already self-employed.4

  Another natural experiment that can be used to identify whether individuals are credit constrained is automatic increasing of borrowing limits on a credit card, after the card has been held for some time. Evidence from the US5 suggests that many individuals are indeed credit constrained, since an increase in their credit limits, which allows them to borrow more, results in them choosing to increase their borrowing.




  Exercise 9.9 Estimating credit constraints

  List some of the advantages and limitations of using each of the following methods to learn about who is credit restrained. (You may find the websites and papers linked to in the ‘Who is credit constrained?’ box helpful.)

  
    	surveys of individuals

    	field experiments (for example, randomly selecting some people to receive a lump sum of money)

    	natural experiments (for example, inheritances and increasing borrowing limits on a credit card).

  



Lending is risky

Borrowing and lending is a principal–agent relationship because the lender (the principal) faces the risk of not being repaid, and the extent of that risk is determined by the borrower (the agent), not the lender.

A loan is made now and has to be repaid in the future. Between now and then, unanticipated events beyond the control of the borrower can occur. If the crops in Chambar, Pakistan were destroyed by bad weather or disease, the moneylenders would not be repaid. If the skills you have invested in using your student loan become obsolete, the loan may not be repaid. Unanticipated events like these are known as unavoidable risks. The interest rate set by a bank or a moneylender would be greater if the default risk due to unavoidable events was greater.

But lenders face two further problems. When loans are taken out for investment projects, the lender cannot be sure that a borrower will exert enough effort to make the project succeed. Moreover, often the borrower has more information than the lender about the quality of the project and its likelihood of success. Both of these problems arise from the difference between the information the borrower and the lender have about the borrower’s project and actions.

Think about a borrower who secures a loan to start a new business. The project doesn’t succeed because the borrower made too little effort or because it just wasn’t a good project. If the borrower has not put any of their own money into the project, it is the lender, not the borrower, who loses money if the project fails and the loan is not repaid. If the borrower were using only their own money, it is likely that they would have been more conscientious or maybe not engaged in the project at all.

The borrower may also use the borrowed funds for a much riskier project than the one that they told the lender they would use it for. To illustrate this (with an extreme example), they could simply buy lottery tickets with the money they have borrowed—if one of them pays off, they are rich; if not, the lender does not get repaid.

Just like the employee in Unit 6, who did not always act in the best interest of the employer, the borrower does not necessarily act in the best interest of the lender.

The principal–agent problem between borrower and lender is also similar to the ‘other people’s money’ problem which you can read about in Section 6.3. In that case, the manager of a firm (the agent) makes decisions about the use of the funds supplied by the firm’s owners (the principals), but the owners cannot contractually require the manager to act in a way that maximizes the owners’ wealth, rather than pursuing the manager’s own objectives.

Incomplete contracts


​In the case of borrowing and lending, it is often not possible for the lender (the principal) to write a contract that ensures a loan will be repaid by the borrower (the agent). The reason is that if the project fails, or if the borrower is for other reasons without funds when repayment is due, it may be impossible for the lender to secure repayment according to the terms of the loan.

Lenders will attempt to secure repayment of a loan through legal measures, but this will often be difficult if the borrower is poor or declares bankruptcy because the value of their debt exceeds the value of their assets. In the introduction to this unit, we reported an example of a method of improving compliance in car loan repayments—companies install devices that disable the ignition of the car if the repayments are not made as required.

If legal methods fail, lenders may use illegal ones, such as threatening physical violence.

The role of collateral in lending


	equity
	Shares (stocks) in a business are known collectively as equity. The total value of the equity held by the shareholders is the net worth of the business, and an individual shareholder’s equity in the business is the total value of the shares they own. There is a second entirely different use of the term, meaning fairness, as in ‘an equitable division of the pie’.
	collateral
	An asset that a borrower pledges to a lender as a security for a loan. If the borrower is not able to make the loan payments as promised, the lender becomes the owner of the asset.




​​One response of the lender to this conflict of interest in the credit market is to require the borrower to put some of their wealth into the project (this is called equity). The more of the borrower’s own money that is invested in the project, the more closely aligned their interests are with those of the lender. Another common response is to require the borrower to set aside property that will be transferred to the lender if the loan is not repaid (this is called collateral).

Collateral is used in loans for houses (called mortgages) and for cars. For many people (as in Figure 9.15 for the US), these are the only large loans they can get, and that is because the collateral—the house or the car—reverts to the lender if repayments are not made. Securing a loan to cover your consumption needs during a period of unemployment is much more difficult because the unemployed worker is unlikely to have any collateral to offer.


​The pawnbroker is a common example of collateral in small-scale lending and borrowing that has existed for thousands of years. The pawnbroker, found today on shopping streets under the slogan ‘cash converter’ or similar, extends a loan to the borrower with a date and amount of repayment specified. And the borrower turns over some item of their property to the pawnbroker, which will be returned to the borrower when the loan is repaid. Items commonly lodged with a pawnbroker—because they can easily be sold—include jewellery, laptops and other electronic equipment, cameras, or valuable household items.

A loan with collateral is called a secured loan because, as long as the collateral (the house or the pawned item) can readily be sold for more than the amount of money owed, the lender is secure. With a secured loan, the lender does not run any substantial risk.

Equity or collateral reduces the conflict of interest between the borrower and the lender. The reason is that, when the borrower has some of their money (either equity or collateral) at stake:


  	They have a greater interest in working hard so that the loan will be repaid: They will try harder to make prudent business decisions to ensure the project’s success.

  	It is a signal to the lender: It signals that the borrower thinks that the project is of sufficient quality to succeed.



The relationship between wealth, project quality, and credit is summarized in Figure 9.16.




                [image: This diagram describes the process of obtaining a loan. First, the lender assesses the characteristics of the borrower and the project, based on the wealth of the borrower and the quality of the project (known better to the borrower than to the lender). Second, the lender finds out what the borrower is willing to contribute, which would be the borrower’s equity stake in the project or collateral. Third, the lender uses this information to assess the borrower’s incentives to work hard and to select a high-quality project. Finally, the lender makes a decision on whether or not to provide the loan.]



Figure 9.16 
Wealth, project quality, and credit.







​Two principal–agent relationships: Labour markets and credit markets

The similarity of the credit market and the labour market as principal–agent relationships is illustrated in Figure 9.17.






  
    	
    	Actors
    	Conflict of interest over
    	Enforceable contract covers
    	Left out of contract (or unenforceable)
    	Result
  



  
    	Labour market (Unit 6)
    	Employer
Employee
    	Wages, work (quality and amount)
    	Wages, time, conditions
    	Work (quality and amount), duration of employment
    	Effort under-provided; unemployment
  

  
    	Credit market (Unit 9)
    	Lender
Borrower
    	Interest rate, conduct of project (effort, prudence)
    	Interest rate
    	Effort, prudence, repayment
    	Too much risk, credit constraints
  







Figure 9.17 
Principal–agent problems: the credit market and the labour market.






Figure 9.18 connects the labour and credit markets. It illustrates how the credit and labour markets influence the relationships among the groups of lenders and borrowers, and employers and employees.

Starting at the upper left of the figure, wealthy individuals can use their wealth to purchase capital goods to become employers, and they can also lend to others. Among the less wealthy, there will be some successful borrowers who can, as a result, also become employers. Those with little wealth cannot borrow much: they are credit market excluded or can borrow only where a house provides the collateral for a mortgage, for example, or access limited amounts at high interest rates. They must seek work as employees. Employers hire employees from among the less wealthy, with some remaining unemployed (due to the workings of the labour market that we study in Unit 6).

Horizontal arrows indicate a principal–agent relationship. Lenders and employers are the principals in the figure; their common red colour indicates this similarity. Agents—successful borrowers, and employees—are coloured green to distinguish them from would-be agents (credit market excluded and unemployed) who are coloured purple. Even if you are an agent lucky enough to be in one of the green boxes, the principal can put you back in the purple box just by refusing to deal with you. This is why lenders and employers have power over borrowers and employees.




                [image: This flowchart shows that in an economy there are wealthy individuals and prospective employees. Wealthy individuals can act as lenders and lend to prospective borrowers: some of whom will become actual borrowers, and some of whom will be excluded borrowers. Wealthy individuals and actual borrowers can become employers. Prospective employees who are hired will become employed; those unhired will be unemployed.]



Figure 9.18 
The credit and labour markets shape the relationships between groups with different endowments.







​​​Figure 9.18 helps us understand why some people end up as principals (employers, for example) while others end up as agents (employees). If one is wealthy, one can be both a lender and an employer.


  
    Question 9.13 Choose the correct answer(s)

    Read the following statements about the principal–agent problem and choose the correct option(s).

    
      	A principal–agent problem exists in the credit market if the lender may not be repaid.

      	The principal–agent problem can be resolved by writing a binding contract for the borrower to exert full effort.

      	One solution for the principal–agent problem in the credit market is for the borrower to provide equity.

      	The principal–agent problem leads to credit market constraints and exclusion.

    

    
      	A principal–agent problem exists only if there is something that the borrower may do or be that the lender does not know and cannot control; not being repaid could take place even if there were no such problems of asymmetric information and incomplete contract.

      	The principal–agent problem exists because one cannot write a binding contract for full effort.

      	Equity implies that the agent has more to lose if the project fails, reducing the difference in the incentives between the principal and the agent.

      	This occurs because some otherwise viable projects will not be funded owing to the principal–agent problem. In particular, those with few assets or little wealth who cannot afford to put in equity or provide collateral are more likely to be credit rationed because of the principal–agent problem.

    

  




  
    Question 9.14 Choose the correct answer(s)

    Read the following statements comparing principal–agent relationships in labour markets and credit markets, and choose the correct option(s).

    
      	In both cases, the principal would like the agent to exert a good amount of effort, but this cannot be written explicitly into the contracts.

      	In both cases, the duration of the relationship cannot be set as a specific time period in the written contract.

      	The problems associated with principal–agent relationships in these markets lead to some workers being excluded from employment and some borrowers being excluded from receiving credit.

      	In labour markets, one possible solution is for employers to require collateral from their employees.

    

    
      	The employer would like their worker to work hard, and the lender would like the borrower to exert effort in the project the funds were borrowed for. However, formal contracts cannot capture these elements.

      	The duration of employment is often not specified in employment contracts, but the date of repayment is a standard part of borrowing contracts.

      	One consequence in labour markets is unemployment. One consequence in credit markets is credit constraints (and credit exclusion).

      	The use of collateral can provide a possible solution in credit markets but it does not apply in the same way for labour markets.

    

  




  Exercise 9.10 The rise of subprime auto loans

  On Christmas Day in 2014, the New York Times published an article entitled ‘Rise in Loans Linked to Cars is Hurting the Poor’.

  Here are two quotes from the article:

  
    ‘The lenders argue that they are providing a source of credit for people who cannot obtain less-expensive loans from banks. The high interest rates, the lenders say, are necessary to offset the risk that borrowers will stop paying their bills.’

  

  
    ‘And because many lenders make the loan based on an assessment of a used car’s resale value, not on a borrower’s ability to repay that money, many people find that they are struggling to keep up almost as soon as they drive off with the cash.’

  

  Based on the information in the article:

  
    	Who are the principals and the agents in this story? What are the loans being used for and what is the role of cars in the relationship between the principals and the agents?

    	Using the model of intertemporal choice, explain why a borrower would take a loan like those described.

    	Discuss the issues with payday lenders such as TitleMax, referring to the article and the quotes above.

  




  Exercise 9.11 Microfinance and lending to poor people

  Read the paper ‘The Microfinance Promise’.6

  The Grameen Bank in Bangladesh makes loans available to groups of individuals who together apply for individual loans, under the condition that the loans to the group members will be renewed in the future if (but only if) each member has repaid the loan on schedule.

  
    	Explain how you think such an arrangement would affect the borrower’s decision about what to spend the money on, and how hard they will work to make sure that repayment is possible.

    	Use the concepts in this section to explain how the Grameen Bank’s lending method could affect credit rationing and credit exclusion.

    	Find evidence about whether or not microfinance has been effective in increasing investment by groups who would normally be excluded from the credit market.

  




  Exercise 9.12 Limits on lending

  Many countries have policies that limit how much interest a moneylender can charge on a loan.

  
    	Explain whether or not you think these limits are a good idea.

    	Who benefits from the laws and who loses?

    	Discuss the likely long-term effects of such laws.

    	Contrast this approach to helping poor people gain access to loans with the Grameen Bank in Exercise 9.11.

  




  Exercise 9.13 Pawnshops as a source of credit

  
    Pawnbroking is one of the oldest sources of credit in the world. A pawnshop offers loans in exchange for items such as jewellery, which are held by the shop until the loan is repaid. Such shops are mainly used by people on low incomes. In Texas, the maximum interest rate that can be charged is 20% per month. According to a study of pawnshops in Texas, default rates are lower when items of sentimental value, such as rings, rather than items of equivalent resale value, such as TV sets, are held by the shop.

  

  (If you want to find out more about pawnbroking, this quote is taken from Susan Payne Carter and Paige Marta Skiba. 2012. ‘Pawnshops, Behavioral Economics, and Self-Regulation’. Review of Banking and Financial Law 32 (1): pp. 193–220.)

  
    	Draw a diagram with ‘Consumption now’ on the horizontal axis and ‘Consumption later’ on the vertical axis. Draw a feasible set, endowment, and indifference curves on this diagram, and use the diagram to explain why someone might choose to use a pawnshop.

    	Define the term that is used for the items held by the pawnshop (such as jewellery), and explain its role in the pawnbroking business.

    	Suggest an explanation for the differential default rates on the type of item held by the pawnshops when making a loan.
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Unit 9 Lenders and borrowers and differences in wealth


​​9.10 Inequality: Lenders, borrowers, and those excluded from credit markets


  Building block

  For an introduction to the Gini coefficient and how to calculate it, read Section 5.12.




	Gini coefficient
	A measure of inequality of a quantity such as income or wealth, varying from a value of zero (if there is no inequality) to one (if a single individual receives all of it). It is the average difference in, say, income between every pair of individuals in the population relative to the mean income, multiplied by one-half. Other than for small populations, a close approximation to the Gini coefficient can be calculated from a Lorenz curve diagram. See also: Lorenz curve.




​We can assess inequalities between borrowers and lenders (and among borrowers) using the Gini coefficient.

Imagine an economy with one lender and five self-employed people who each borrow an amount, L, to finance their small business. The revenue from selling the goods they produce is greater than the loan; each borrower receives revenue (1 + R)L, where R is the profit rate.

At the end of the year, the borrowers repay the loans with interest, at rate r. To simplify the analysis, we assume that all of the loans are repaid. The main message would not be altered if we included the probability that loans were not repaid (as in the Chambar case study), but the mathematics would be more complicated. After the loan is repaid:


  	The lender’s net income from each business is rL.

  	The borrower’s net income is (R – r)L.

  	The total net income from each business is I = RL.

  	The lender’s share of the income I is s = \(\frac{r}{R}\).

  	The borrower’s share is 1 – s.



For example, if r = 0.10 and R = 0.15, then the lender’s share of the net income from each business is \(s=\frac{r}{R}=\frac{0.10}{0.15}=\frac{2}{3}\), and the borrower’s is \(\text{1 } – \text{ s} = \frac{1}{3}\).

In all the calculations in this section, we will assume that the interest rate is sufficiently high that the lender always has higher total income than the borrowers.

We can use the Gini coefficient to measure the level of inequality in this economy. The Gini measures the average of the differences between all individuals in the population, relative to the average income. (The differences are always written as positive values.) It is calculated as:

\[g = \frac{1}{2} \times \frac{\text {average income difference between every pair of individuals}}{\text {average income}}\]
The Gini coefficient is always a number between 0 and 1. It is 0 if everyone’s income is the same (perfect equality); the more inequality there is, the higher the average difference is and the closer g is to 1. If one person obtains all the income in the economy, \(g=1\).

In our example there are six individuals. We could draw a diagram showing the people as circles and the differences using lines joining the circles, as in the example with four individuals in Figure 5.29. But with more individuals, the number of lines increases rapidly. So instead we show the population in a table, in Figure 9.19a.

The top part of the table shows the income of each person, measured in units of I, the net income of each business. The lender receives a proportion, s, from each of the five businesses, and hence a total income of 5s; each of the borrowers obtains 1 − s. Total income is 5, so average income in the economy is \(\frac{5}{6}\).

The lower part of the table shows a way of calculating the average difference. The first row shows the differences between the income of the lender and the incomes of each of the five borrowers—(\(6s − 1\)) in each case.


  The number of differences in a population of size n is given by the formula \(\frac{1}{2}n(n-1)\).



The second row gives the differences between the income of borrower 1 and those of the other four borrowers (all of which are zero); we have already included the difference with the lender on the first row. As we go down the table there is one fewer difference to count each time, because the others have already been counted. With a population of 6, there are a total of 15 differences to count.

Adding up all of the differences and dividing by 15 gives us an average difference of \((6s-1)/3\).






  
    	Incomes
    	Lender
    	Borrower 1
    	Borrower 2
    	Borrower 3
    	Borrower 4
    	Borrower 5
    	Total income = 5
  



  
    	Income
differences

    	5s
    	1 − s
    	1 − s
    	1 − s
    	1 − s
    	1 − s
    	Average income = 5/6
  

  
    	
    	6s − 1
    	6s − 1
    	6s − 1
    	6s − 1
    	6s − 1
    	Lender
  

  
    	
    	0
    	0
    	0
    	0
    	Borrower 1
  

  
    	
    	0
    	0
    	0
    	Borrower 2
  

  
    	
    	0
    	0
    	Borrower 3
  

  
    	
    	0
    	Borrower 4
  

  
    	
    	Borrower 5
  

  
    	Total income differences
 = 5(6s − 1)

Average income differences = 5(6s − 1)/15 = (6s − 1)/3
  







Figure 9.19a 
The incomes and income differences of all individuals.






Note: All incomes are measured in units of I, the net income of each business.






We can now use the average difference and average income to calculate the Gini. Using the formula above:

\[g = \frac{1}{2} \times \frac{6s - 1}{3} \div \frac{5}{6}\]
and simplifying this expression, we get:

\[g = \frac{6s - 1}{5}\]
For example, if r = 0.10 and R = 0.15 as above, the lender’s share is \(s=\frac{2}{3}\), and the Gini coefficient is 0.6. If the interest rate were increased, giving the borrower a higher share of income, the level of inequality would rise.

Excluding prospective borrowers raises the Gini coefficient

In previous sections, we showed why some would-be borrowers (those unable to provide collateral or lacking their own funds to finance a project) might be excluded entirely from borrowing, even if they would be willing to pay the interest rate. How does this affect the Gini coefficient?

Figure 9.19b shows the same table for the case when borrowers 4 and 5 are excluded, and hence receive no income (assuming that the lender still has the highest income, so \(s\geq\frac{1}{4}\)). Compared with the previous case:


  	Total and average incomes in the economy are lower.

  	The lender’s income is lower, reducing income differences between the lender and the borrowers who can borrow.

  	But there is additional inequality, between the borrowers who can borrow, and those who are excluded.








  
    	Incomes
    	Lender
    	Borrower 1
    	Borrower 2
    	Borrower 3
    	Borrower 4
    	Borrower 5
    	Total income = 3
  



  
    	Income
differences

    	3s
    	1 − s
    	1 − s
    	1 − s
    	0
    	0
    	Average income = 1/2
  

  
    	
    	4s − 1
    	4s − 1
    	4s − 1
    	3s
    	3s
    	Lender
  

  
    	
    	0
    	0
    	1 − s
    	1 − s
    	Borrower 1
  

  
    	
    	0
    	1 − s
    	1 − s
    	Borrower 2
  

  
    	
    	1 − s
    	1 − s
    	Borrower 3
  

  
    	
    	0
    	Borrower 4
  

  
    	
    	Borrower 5
  

  
    	Total income differences
 = 3(4s − 1) + 2 × 3s + 6(1 − s) = 12s + 3

Average income differences = 12(s + 3)/15 = (4s + 1)/5
    	
  







Figure 9.19b 
Incomes and income differences when borrowers 4 and 5 are excluded.






Calculating the Gini as before from the expressions in the table, we find:

\[g = \frac{4s + 1}{5}\]

​​For the example in which \(s=\frac{2}{3}\), the Gini rises from 0.6 to 0.73. Exclusion has increased the level of inequality in the economy. You can verify, by comparing the expressions for g, that exclusion raises the Gini coefficient for any value of \(s<1\).


  
    Question 9.15 Choose the correct answer(s)

    Consider the four scenarios described below, where there are six people in the economy (one lender and five borrowers) and the Gini coefficient is calculated as in Figure 9.19a.

    
      	Scenario A: The interest rate (r) is 10%, the profit rate (R) is 15%, and there is no credit market exclusion.

      	Scenario B: The interest rate (r) is 10%, the profit rate (R) is 15%, and two borrowers are excluded from the credit market (Figure 9.19b).

      	Scenario C: The interest rate (r) is 5%, the profit rate (R) is 10%, and there is no credit market exclusion.

      	Scenario D: The interest rate (r) is 5%, the profit rate (R) is 10%, and two borrowers are excluded from the credit market.

    

    Based on this information, read the following statements and choose the correct option(s).

    
      	The Gini coefficient in Scenario C is 0.5.

      	The Gini coefficients in Scenarios A and D are the same.

      	The Gini coefficient in Scenario C is the lowest out of all the scenarios.

      	Moving from Scenario C to Scenario D increases the Gini coefficient by 0.2.

    

    
      	The lender’s share is 0.05/0.10 = 0.5, so the Gini coefficient is (6(0.5) – 1)/5 = 0.4.

      	The Gini coefficient in Scenario D is (4(0.5) + 1)/5 = 0.6, which is the same as that in Scenario A.

      	The Gini coefficient in Scenario C is 0.4, compared to 0.6 in Scenarios A and D, and 0.73 in Scenario D.

      	The Gini coefficient in Scenario C is 0.4, compared to 0.6 in Scenario D.

    

  



	



    

        

    
    

	
Unit 9 Lenders and borrowers and differences in wealth

9.11 How good is the model?


  Building block

  For more about what makes a good model, read Section 2.8: Economic models: How to see more by looking at less.



A good model, as explained in Unit 2, includes what is important and leaves out what does not matter for the questions we are interested in answering.

We began this unit with some facts about wealth and credit markets and added others as the unit progressed:


  	Almost everyone engages in some kind of lending or borrowing.

  	In both Chambar, Pakistan and New York City, people with limited wealth often borrow at high rates of interest.

  	The kinds of assets that wealthy and less wealthy people own differ: wealthy people own almost all of the shares and businesses in the US, while the main assets owned by people with limited wealth are homes and vehicles.

  	Despite their need to borrow, poor people hold very little of the US economy’s total debt, except in the form of student loans.

  	Many people in the US, especially those with lower incomes, are limited in how much they can borrow.



The US economy is not unusual in this respect (other than the importance of student loans).


​The intertemporal choice model (Marco and Julia) and the principal–agent model (lender and borrower) together provide an explanation of these facts. Credit markets open up opportunities for both borrowers and lenders to be better off than they would otherwise be. But those with limited wealth are unable to put up collateral or equity and as a result are often refused loans or pay high rates. An exception to this is borrowing to purchase a home: people with limited wealth are often able to borrow in this case, because the home itself can be the collateral. (The same is true of vehicles.) This explains why homes and vehicles constitute virtually all of the assets held by all but the wealthiest quarter of the population. The model helps us understand these important aspects of the economy.

Like any good model, these leave out some aspects of borrowing and lending, which are important. Three of these important but omitted aspects that we will now explain are as follows:


  	We are inconsistent in the way that we are impatient.

  	Many forms of borrowing and lending are highly complex, and few people understand the choices that they are making.

  	Most people dislike taking risks, which means that they would prefer getting a hundred dollars for certain rather than flipping a coin and getting either zero or $200.



People are not consistent: ‘My diet starts tomorrow!’

The intertemporal choice model takes account of the fact that we are impatient; but it does this in a special way. Think about something you enjoy, like your favourite meal complete with a rich dessert. The model assumes that the impatience that you feel in wanting to sit down and start eating right now compared to having the same thing, say, a day from now, is no different from the impatience you would feel about having the meal tomorrow as opposed to the day after tomorrow.


  The intertemporal model can be improved by taking account of this special status of ‘now’ and the resulting ‘my diet starts tomorrow’ problem, so as to provide better predictions concerning how much people save.



But in many of our choices, we do not act this way; the subtitle of this section about postponing your diet gives an example. Another is that people typically have difficulty in regularly saving as much for old age as they wish they had done by the time they reach the older age. The fundamental problem is that the actions we take are now, and ‘now’ is not just some date like tomorrow or the day after tomorrow, but instead has some special psychological status.


​People are aware of this ‘my diet starts tomorrow’ problem (in economics it goes by the technical name, hyperbolic discounting), and we take steps to counter it. In many parts of the world, people create what are called rotating savings and credit associations (ROSCAs) in which they pool their income on payday or harvest time and set the funds aside to finance credit when needed and to avoid it being consumed in the present.

People wishing to exercise more will purchase a ten-sessions or one-month membership in a gym as a way of committing themselves to go more often (if not today). Gyms understand that people want to take advantage of this so-called commitment device, and they profit when (predictably) it turns out that buying the membership was easier than actually going to the gym and working out regularly. This raises a second problem with the model.


  
  ​​A book titled Phishing for Phools details how businesses understand consumers’ limited understanding (often including understanding of themselves) and design products specifically to ‘exploit’ the psychological weaknesses of buyers. An example is low upfront costs and high costs of operation of many printers. The authors—George Akerlof and Robert Shiller—are both Nobel Prize winners in economics.



People are not fully informed about the results that their choices will bring about

Many of the decisions we make—like which groceries to buy—are simple in that we experience the consequences of our choices (even if these are affected by the seller’s marketing tactics) more or less immediately, and we repeat the choices often and so can alter what we buy in light of new information. But some important decisions do not have the feature of immediate feedback and opportunity to correct errors. Deciding which subject to study at university or buying a house are examples; in cases like this, we often lack important pieces of necessary information.

John Campbell, a financial economist, has identified five aspects of what he terms ‘financial ignorance’. These are ignorance of:


  	financial concepts, such as how compound interest works, or what a present value is

  	contract terms, namely what is being agreed to in highly complex contracts that are sometimes not even fully understood by the experts who have written them

  	financial history, or how various stocks or other financial assets have performed in the past

  	one’s own behaviour, illustrated by purchasing but not using the six-month gym membership

  	the strategic behaviour of other actors, illustrated by the gym counting on you not to show up as often as you had hoped you would.



A result is that decisions are made that people later regret. This is less often the case for people who have substantial wealth, because they are advised by experts—and moreover, having substantial sums at stake—they have a strong incentive to inform themselves about financial matters. A result is that in many respects, financial markets do not work very well, and this especially the case in serving less well off people.


  Exercise 9.14 Financial literacy

  The FINRA National Financial Capability Study offers a short, six-question financial literacy quiz which allows you to gauge your financial knowledge. Access and complete the quiz on the FINRA website.

  How well did you do? Use the menus at the end of the quiz to compare your score with the US national average.



People prefer outcomes that are certain over taking risks

A third important aspect of our behaviour that is left out of the Julia and Marco intertemporal choice model is risk. We do not and cannot know the outcomes of many of the choices we make—especially where the consequences of our decisions will occur many years from now—again, choosing what to study or buying a house are examples. Marco and Julia did not worry about risk, because we assumed that any loans would be repaid, and that investments had a known and certain rate of return.


	risk aversion
	A risk-averse person has a preference for certainty (for example, getting $100 for sure) over a risky outcome of the same average value (such as a 50-50 chance of getting $200 or nothing).




​Most people prefer a certain outcome to a risky bet—a payment for sure of $100 rather than a 50-50 chance of getting either $200 or nothing. This characteristic is called risk aversion: a risk-averse person prefers the sure thing. A person who is indifferent between the two is called risk-neutral.

There are many reasons why a person might be more or less risk-averse. Empirically, on average some groups of individuals are more risk-averse than others, for example, women compared to men. Like impatience, risk aversion may differ among people for intrinsic reasons. For example, someone who displays diminishing marginal utility of income might feel that $100 is sufficient and they do not care much about having more, such that having $200 is not much better than just $100. That person would then certainly take the $100 for sure rather than a coin flip for zero or $200. By contrast, a person for whom $200 really is twice as good as $100 (no diminishing marginal utility) would be risk-neutral, and would be more willing to participate in the coin flip.

As well as individual differences, the situation can also affect the extent to which a person will act in a risk-averse way. To understand this, suppose dollar values in the example above refer to the money available to purchase food over the course of a week and $100 is the minimum you could spend without risking your health. Then most people would be risk-averse: they would go for the sure $100 rather than having a 50-50 chance of starving.


​​The example suggests that people without wealth are likely to be more risk-averse than they would be if they had substantial wealth. This is a situational reason for risk aversion. We also would expect those who have access to credit to be less risk-averse (if your 50-50 outcome was zero, you would be able to borrow to purchase food). This is a further reason why people with limited wealth are likely to be more risk-averse: they are less likely to have access to credit.


​As in the case of limited information (or financial market ignorance) risk aversion works against those with limited wealth, and can perpetuate inequalities in wealth.


  
    Question 9.16 Choose the correct answer(s)

    Read the following statements and choose the correct option(s).

    
      	Someone is risk-averse if they feel very strongly about pleasure or pain experienced today, but not strongly about the same experiences tomorrow or next week.

      	Someone was offered a 25% chance of winning $200 (if they do not win, they get nothing) as well as a sure offer of $50. If they are indifferent either way, they are risk-averse.

      	For most types of transactions, including buying a house or a car, the terms of the agreement are usually written very clearly and simply, and it is rare to find hidden fees.

      	Limited information, lack of financial literacy, and risk aversion can all perpetuate inequalities in wealth.

    

    
      	Experiencing pleasure or pain more strongly today, compared to another time in the future (such as tomorrow or next week) is not related to risk aversion. It is an example of the special status of how we view things ‘now’ (known as hyperbolic discounting).

      	The expected value of the first option is 0.25 × $200 + 0.75 × $0 = $50. The expected value of the second option is also $50. However, the first option involves a risk that they will end up with nothing. Someone who is risk-averse would prefer the second option.

      	Contract terms are often highly complex and hidden fees are common in many types of transactions.

      	This statement is true based on the discussion in this section.
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9.12 A poverty trap for those with limited wealth


  Remember risk in economics means not knowing whether a good or bad outcome will occur. This is unlike the ordinary use of the term in which a risk means the possibility that something bad will occur.



People with limited or no wealth are limited by their access to credit in their ability to engage in investment projects. In addition, their higher levels of risk aversion lead them to avoid taking risks, even if on average (for example, over a lifetime) they would very likely be better off had they taken more risks rather than choosing the certain outcome.

People with less wealth take fewer risks and as a result remain less wealthy

We considered the decisions about investing and lending that Marco and Julia could make. In that model, they faced no risks—they knew the rate of return on the investment and the loan would be repaid with certainty. But in real economies, there is uncertainty about each. And many other decisions that we make are also risky. We already mentioned buying a house and choosing a subject to study at university. Others include training in a new skill or moving to a different part of the country, or even a different country, in search of a better job. In all of these cases, having limited wealth is likely to lead to risk-averse choices that in the long run result in less income on average than would have been possible if the person had been wealthier, and hence, less risk-averse.


  Figure 9.20 also shows that countries differ in how much risk people of similar wealth levels take. People of every level of relative wealth level in the US and the UK hold more risky assets than the corresponding segments in the wealth distribution in other countries. People in Spain appear to hold much less risky assets than in other countries.



This fact is evident in what kind of assets people choose to purchase and hold. You already know that people can choose between low-risk assets that have low yields, such as deposit accounts or higher-risk assets such as stocks, that on average have higher yields. Figure 9.20 shows that across many countries, those with less wealth tend to invest in safer but lower-yielding assets than those with greater wealth.




                [image: In this scatterplot, the horizontal axis shows the quintile of gross assets, and the vertical axis shows the risky asset share. Data for six countries is provided. In the 1st (poorest) quintile, the risky asset share is: Germany 13%, UK 12%, USA 11%, France 8%, Spain 7%, Italy 6%. In the 2nd quintile, the risky asset share is: UK 36%, USA 30%, Germany 22%, France 19%, Italy 17%, Spain 10%. In the 3rd quintile, the risky asset share is: UK 42%, USA 40%, Germany 35%, France 20%, Italy 18%, Spain 17%. In the 4th quintile the risky asset share is: UK 55%, USA 50%, Germany 31%, France 28%, Italy 25%, Spain 20%. In the 5th (richest) quintile the risky asset share: UK 66%, USA 62%, Germany 41%, France 40%, Italy 32%, Spain 30%.]



Figure 9.20 
Share of risky assets in total assets held: evidence from six countries. The holding of risky assets is concentrated among wealthier people.
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​​​​A poverty trap: A vicious circle of limited wealth perpetuating limited wealth

To understand how risk aversion of those without wealth can perpetuate wealth inequalities, think about two people who are identical, except that one of them has substantial wealth and the other does not. We might as well call them Marco (the wealthy) and Julia (without wealth), but now they are making choices about assets subject to risk.

What this means is that over many investment decisions made by the two, or for a population made up of many Marcos and many Julias, the average rate of profit on the investments made by Julia (or the class of Julias) will fall short of the average return to Marco (or his class of wealthy Marcos).

Consider Figure 9.21. Julia faces the vicious circle on the left, in which having limited wealth, she holds low yielding assets (her car, a savings account, or pension). The value of these assets do not increase much over time, so she remains not very wealthy.

Marco, on the other hand, enjoys the virtuous (good for him, at least) circle in which substantial wealth allows him to be not so risk-averse or maybe even risk-neutral. So he holds high-yielding assets and his wealth grows or at least is sustained.

This is one of the ways that wealth differences and the social inequalities associated with them are self-perpetuating.

The different tales of these two circles need not have anything to do with Julia’s or Marco’s basic psychology, that is, their intrinsic risk aversion.

The two might be both equally risk-averse if they held the same amount of wealth. If their intrinsic risk aversion was no different then if Julia had been as rich as Marco, she would have made the same risky choices that he made, and sustained her wealth in the long run, even if some of her risky bets did not pay off.

Or if Marco had been as poor as Julia, like Julia he would have been risk-averse. How they differed could have been only their initial wealth. Had Julia instead of Marco started off wealthy, her circle would have been virtuous (and she would have remained wealthy). And it would have been Marco whose circle was vicious, perpetuating his lack of wealth.


​​​​


                [image: One diagram shows that limited wealth leads to heightened risk aversion, which leads to low yielding assets, which leads to lower returns on assets chosen, which leads again to limited wealth. The other diagram shows that substantial wealth leads to less risk aversion or risk neutrality, which leads to high yielding assets, which leads to higher returns on the assets chosen, which leads again to substantial wealth.]



Figure 9.21 
A vicious circle perpetuating poverty (a poverty trap) and a virtuous circle perpetuating wealth. Together they show that risk aversion is one (of many) reasons why wealth inequalities persist.







  
    Question 9.17 Choose the correct answer(s)

    Read the following statements and choose the correct option(s).

    
      	Based on Figure 9.20, the 4th quintile in Germany holds a smaller percentage of risky assets than the 3rd quintile.

      	Based on Figure 9.20, the gap in the share of risky assets held by the poorest quintile and the richest quintile is smaller in the UK than it is in France.

      	Based on Figure 9.21, Julia experiences the vicious cycle because she is inherently more risk-averse than Marco.

      	Based on Figure 9.21, there is a causal relationship between wealth and risk aversion, between risk aversion and type of investments chosen, between investment and the return on investments, and between the return on investments and a person’s wealth.

    

    
      	In Germany, the 3rd quintile holds a slightly higher percentage of risky assets than the 4th quintile. This is an exception, for every other group in the countries shown, the share of risky assets rises with wealth.

      	In the UK, the poorest quintile holds just over 10% of their assets as risky assets, while the richest quintile hold over 60% of their assets as risky assets, so the difference is more than 50%. In France, it is less than 40%.

      	As discussed in the text, the different experiences of Marco and Julia in regard to these cycles are due to their initial level of wealth. This situation would apply even if both had identical attitudes toward risk, given an equivalent level of wealth.

      	All of these causal relationships are demonstrated in the figure and explain how someone’s initial condition can be perpetuated through these mechanisms.
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9.13 Application: Policies to reduce risk exposure of less well off people

The vicious circle that results in the poverty trap perpetuation of Julia’s lack of wealth might have been disrupted if there had been some way to limit the risks that she faced, for example, the riskiness of owning a home not knowing what the price would be in the future, or giving up a job to finish one’s education not knowing if the degree would pay off.

Home value insurance: Reducing risk exposure, encouraging innovation by less well off people


​For most families (excepting the very wealthy) the largest component of their wealth, as shown in Figure 9.2, is the value of their home if they are fortunate enough to own where they live. Home prices often reflect the nature of the dwelling, for example, its size, condition, location, and amenities. The owner can affect the price, and therefore value of the home, by maintaining it well and devoting time and energy to ensuring that the surrounding neighbourhood is a pleasant place to live, for example, by seeking to improve the local schools. But independently of anything that the owner does, home prices can fluctuate dramatically with bubbles and crashes occurring from time to time. When house prices crash, the wealth of a family can be dramatically reduced in a matter of a year or so.

Fluctuations in the price of housing have these effects:


  	They expose families to great uncertainty about how much wealth they will have in the future; the resulting insecurity deters families from taking risks such as studying to learn an entirely new skill, going into business rather than remaining an employee, or moving to a different region of the country or world to find a better job match.

  	In severe house price downturns, households with limited wealth are likely to be forced to part with their assets on unfavourable terms, and so volatility in house values can increase inequality.



In short, as a result of house price volatility, the economy is more unequal, more volatile, and less dynamic than it would be if housing price shocks were moderated. There would be significant advantages if families could be insulated—at least partially—from the fluctuations in the price of their homes. One way of doing this would be to insure homeowners against changes in the price of their homes.


	moral hazard, hidden actions
	If there is a conflict of interest between a principal and an agent over the agent taking some action that cannot be observed or cannot be verified by a court, then the principal faces a problem of hidden actions; also known as moral hazard.




​But devising such a home price insurance policy is a challenge: if the homeowner were to receive an insurance payout when the price of their home falls, then they would be less motivated to maintain the house and neighbourhood in good condition. But there is a way to avoid this moral hazard problem: insure the owner against a price fall not of their own house, but of the average house price in the city or region where the house is located.

To understand how this works, suppose the family lives in Milan, Italy. If house prices in Milan fall, then the family receives a payment from the insurance provider even if their own home price did not fall.

The ‘even if’ is important because this means that the owner’s incentive to maintain the value of the house is unaffected by the house price insurance. If they plant a beautiful garden and, as a result, the home is more valuable to others, then they will benefit 100% from the home price increase. The key idea is that the insurance is based on a piece of information that is both:


  	easily observed by both the home owner and the insurer (the average house price in Milan), and

  	not something that the homeowner themself can influence (unlike the value of their own home).



An even better design would be to let the homeowner pay for the insurance based on the house prices in their city. If Milan experienced a house price boom, then they would pay more into the insurance fund; and this would finance the insurance payouts to homeowners in cities with depressed prices.


  
  ​Aggregate demand (explained in Unit 3 of the macroeco­nomics volume) means the total amount of demand for (or expenditure on) goods and services produced in the economy.




​If house price insurance is such a good idea, why do we not have it? The answer seems to be that private insurers would be unable to insure on such a huge scale, and would run the risk of their own bankruptcy were the entire housing market to be depressed for a year or so. Governments, however, could provide this insurance, and their insurance payouts during periods of depressed housing markets would contribute to the aggregate demand expansion that would most likely be an appropriate policy at those times.

How to finance a risky investment in yourself: Higher education


​Investing in yourself by pursuing higher education or technical/professional training is risky with substantial and certain costs up front and uncertain benefits often far in the future. When you make choices in this, you typically do not have very clear answers to some basic questions, such as:


  	Will the institution where I choose to study provide the education that I want?

  	How much will the knowledge, skills, and credentials I obtain help me get a good job when I graduate?

  	Will I be a good student and graduate?




  To understand why many have decided that funding the full cost of higher education from general taxation is not fair, watch the video by the economist Nick Barr of the LSE: ‘Why university isn’t free’.



Given the costs and uncertainties, without some kind of government support, most people would not continue education after secondary school. To encourage more people to continue their education, governments set aside tax revenues to fund higher education. Methods of funding vary greatly around the world. Let’s think about six ways of financing higher education from the standpoint of efficiency and fairness.


  	The entirely private funding of higher education by the families of students: Many consider this to be unfair. It violates elementary principles of equality of opportunity. As a result of this funding system, the children of the high-paid and well educated also tend to be highly paid and well educated, which contributes to the perpetuation of income differences across families from generation to generation. It is inefficient because it restricts high-quality education to a small group, not all of whom are capable of benefiting, while denying higher education to the talented children of the less well off.

  	The no-fees option: This goes to the other extreme, motivating even those who expect to benefit very little from higher education to attend, at considerable cost to taxpayers. Also, many consider this option to be unfair because the students enrolled in higher education tend to come from families who have more experience of and information about universities and graduate jobs. Such families have much higher incomes than those without children in university, so the no-fees option is a free government service that is used disproportionately by well off people.

  	Higher education financed by private credit: This is an option, but has never been a major source of funding. The reason is that unlike borrowing to purchase a home or a car, the borrower does not acquire an asset that can be used as collateral (insuring the lender against losses if the borrower cannot repay). The assets acquired are the skills embodied in the person themself, and (because slavery is illegal) that person cannot sign over ownership of themself and their skills to the lender.

  	Funding by government agencies or companies in return for long-term commitment to work for the funder: Student fees and maintenance are paid for and the graduate works for the agency or company after completing the course. Such schemes are often referred to as ‘bonds’—the student is bonded to the funder for a number of years.

  	A government-backed student loan option: By making loans available to families who otherwise would be excluded from borrowing sufficient funds from private lenders, this increases educational opportunity for less well off students without subsidizing the educational expenses of higher-income families.

  	Free tuition with an income-contingent tax for graduates: This is a proposal under which attending university would be free, but students would incur an additional ‘graduate tax’ obligation (later in life), the total revenues of which would fund higher education (either fully, or more plausibly, partially). The amount of tax paid would depend on (be contingent on) the income earned. An effect would be to reduce the pressure that students who take out loans feel to study ‘high-earning subjects’ (like engineering) so as to be able to pay off their loans: low-earning subjects (like literature) would lead to jobs with lower graduate taxes.



Advocates say that free tuition with an income-contingent graduate tax obligation addresses most of the shortcomings of the other systems, depending on how these tax obligations are designed. For example, suppose policymakers or the electorate wanted to aggressively promote equal access to higher education without expanding the amount of public resources used. They could combine the free tuition option with a graduate tax that rises steeply with income. Those who receive high incomes following graduation would then pay more than their education cost, while those with low incomes would pay less. The result would be to reduce some of the uncertainties facing people considering continuing their education by reducing differences in income (after taxation) between those who end up with high wages or salaries, and those who work in lower-paid jobs after graduation.


  Exercise 9.15 Higher education funding

  Do some research to find out about the main ways in which higher education is funded in your country.

  Choose one of those approaches and answer the following questions:

  
    	What are the implications of this approach for access to education?

    	What are the implications for income inequality?

    	What are the implications for public finances (the cost to the government)?
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9.14 Summary


  	The income a person receives in a period of time may be consumed, or saved in the form of financial or physical assets, adding to their stock of wealth.

  	Borrowing or selling assets allows consumption spending to exceed income; this reduces the stock of wealth.

  	Timing matters; a person cares not only about what they get, but also when they get it. Sooner is typically better than later, which is termed impatience.

  	A person can rearrange the timing of their spending by borrowing, lending, investing, storing, and saving; and those with more wealth typically have more and better opportunities to do this than poorer people.

  	Borrowing and lending is a principal–agent relationship in which there is no contract that can guarantee for the lender (the principal) that the loan will be repaid by the borrower (the agent).

  	To address this problem, lenders often require borrowers to either contribute some of their own wealth to an investment project (equity) or to set aside a property to be transferred to the lender if the loan is not repaid (collateral).

  	People with limited wealth are unable to contribute collateral or equity and, as a result, are often unable to secure loans (except for purchasing homes or vehicles) or can only do so at higher interest rates.

  	While mutual gains for both borrowers and lenders motivate credit market transactions, there is a conflict of interest between them over the rate of interest, the prudent use of loaned funds, and the repayment of loans.

  	Investments are risky, and should things go wrong, those with limited wealth are not able to borrow on as favourable terms as the wealthy; so they avoid taking risks and as a result forgo opportunities to raise their incomes, which perpetuates wealth inequality.




  Concepts and models introduced and applied in Unit 9

  
    	Wealth (stock concept): assets such as shares, equity in businesses, human capital

    	Income (flow concept): earnings, interest, profits

    	Investment, depreciation, savings, bonds

    	Real interest rate, nominal interest rate

    	Intertemporal choice model: feasible frontier, indifference curves

    	Bringing consumption forward to the present: borrowing, consumption smoothing, diminishing marginal utility, situational and intrinsic impatience, discount rate

    	Moving consumption to the future: storing, lending, investing

    	Principal–agent problem, incomplete contract, conflict of interest, equity, collateral, moral hazard

    	Inequality: wealth differences, credit market constrained, credit market excluded, Gini coefficient.
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    Unit 10
    Market successes and failures: The societal effects of private decisions
  

    
      When people making economic decisions take full account of the impact of their actions on others, outcomes are efficient. But when contracts are incomplete and market-determined prices do not capture important effects, resources may be misallocated, and other remedies are needed.
    




  Before you start

  This unit builds on many concepts, models, and examples from Units 1 to 9. In particular, it develops the analysis of social dilemmas, external effects, and public good games in Unit 4, and applies the concept of Pareto efficiency as in Units 4 and 5. If you are not confident about using the Pareto criterion and Pareto efficiency to evaluate economic allocations, you should read Section 4.5 before beginning work on this unit.

  You will need to be familiar with the concept of marginal cost, and how to measure the surplus and gains from trade (or exchange), from Unit 7. If you are not, you should also read Section 7.4 on production and costs, and Section 7.7 on gains from trade, before proceeding.



10.1 Bananas, fish, and cancer


​​​​In the Caribbean islands of Guadeloupe and Martinique (both part of France), the pesticide chlordecone was used on banana plantations from 1972 until 1993 to kill banana weevil. It was perfectly legal, and to the plantation owners it was an effective way of reducing costs and boosting their profits.

As the chemical was washed off the land into rivers that flowed to the coast, it contaminated freshwater prawn farms, the mangrove swamps where crabs were caught, and what had been rich coastal spiny lobster fisheries. The livelihoods of fishing communities were destroyed and those who ate contaminated fish fell ill.

The fact that this pesticide was a grave danger to humans had been known since the time it was introduced, when workers producing it in the US reported symptoms of neurological damage, leading to its prohibition in 1976. The French government received reports on contamination in Guadeloupe a few years later, but waited until 1990 to ban the substance, and were pressured by banana plantation owners to give them a special exemption until 1993.

Twenty years later, fishermen protesting against the slow pace of French government assistance in addressing the fallout from the contamination demonstrated in the streets of Fort de France (the largest town in Martinique) and barricaded the port. Looking back, Franck Nétri, a Gaudeloupean fisherman, worried: ‘I’ve been eating pesticide for 30 years. But what will happen to my grandchildren?’

He was right to worry. In 2012, the fraction of Martiniquean men suffering from prostate cancer was the highest in the world and almost twice that of the second-highest country, and the mortality rate was well over four times the world average. Neurological damage in children, including retarded cognitive development, has also been documented.

Social and private costs and benefits


	external effect, externality
	An external effect occurs when a person’s action confers a benefit or imposes a cost on others and this cost or benefit is not taken into account by the individual taking the action. External effects are also called externalities.
	Pareto efficient, Pareto efficiency
	An allocation is Pareto efficient if there is no feasible alternative allocation in which at least one person would be better off, and nobody worse off.



The devastating damage to health and livelihoods caused by chlordecone is an example of the external effects of some economic decisions. When the owners of banana plantations decided to use it, they considered the private costs and benefits: the cost to themselves of buying the pesticide, and the benefit of increased banana productivity and revenue. For them, it was a profitable choice. But they did not take into account the effects on other people: the external costs imposed on the local population. The social costs of producing more bananas using chlordecone—that is, the private and external costs added together—were much higher than the social benefits of additional banana production.


​When people make decisions without taking into account the full social costs and benefits of their actions, the allocation of resources is not Pareto efficient: that is, there are allocations that would be better for everyone involved. Then the questions we need to address are: Why have these preferred allocations not been achieved? Are there institutions or policies that could make everyone better off? Or at least, those that society would prefer to the status quo?

Unit 4 examines some other social dilemmas in which external effects arise:


  	Neighbouring farmers, Anil and Bala, choose their pest control method without taking into account the negative effects of a pesticide, or the positive effects of beneficial insects, on each other.

  	Farmers relying on shared irrigation facilities have incentives to free-ride on each other, rather than contributing to the costs of maintaining the facilities, if they only take into account the private costs and benefits of contributing.

  	People throughout the world make decisions resulting in carbon dioxide emissions without considering how their decisions contribute to climate damage.



In each case, the social costs or benefits of people’s decisions differ from the private costs or benefits—that is, the cost or benefit experienced by each individual decision-maker themselves.

Markets and market failure

In this unit, we will discuss many more examples, and potential solutions. In cases where small numbers of decision-makers are involved, there may be institutions that could facilitate bargaining to a mutually acceptable solution. Communities may be able to influence individual behaviour by establishing social norms so that people take more account of the effects of their actions on others, as Elinor Ostrom demonstrated.

In other cases, we search for the source of the problem in the market system, and consider whether institutional reforms or governmental intervention could address it.


​​The logic of Adam Smith’s famous claim, that the businessman in pursuit of his own interest is ‘led by an invisible hand’ to promote the interests of society, is the basis of the economic model of a perfectly competitive market (Unit 8). Friedrich Hayek explained how, in the market system, prices send messages about the real scarcity of goods and services, motivating people to produce, consume, invest, and innovate in ways that make the best use of an economy’s productive potential.

If the market for a good is perfectly competitive, and affects no one other than the buyers and sellers, the allocation of the good is Pareto efficient (as explained in Section 8.5). In that case, market prices send the right messages to decision-makers about the costs of supplying the good and the benefits of consuming it. But if others are affected, prices will send the wrong messages: for example, the price of fossil fuels typically reflects the suppliers’ costs of extracting and distributing them, but not the costs of global warming which affect all of us.


	market failure
	If the allocation resulting from market interactions is not Pareto efficient, we describe the situation as a market failure. The term may be used loosely to refer to any interaction resulting in a Pareto-inefficient allocation, whether or not a specific market is concerned.




​When the market system results in a Pareto-inefficient allocation—a misallocation of resources—we describe this as a market failure. Markets fail when prices don’t send the right messages, and also in some cases because markets do not exist: some goods that matter to people—like clean air or uncongested roads—cannot be bought and sold.

Unit 7 describes an example of a price sending the wrong message: the producer of a differentiated good sets a price above the marginal cost of production. The allocation of the good is not Pareto efficient, since some consumers who would be willing to pay more than its marginal cost do not obtain it. Although this seems very different from the pesticide case, market failure occurs because the producer does not consider the external effect on these consumers.

Smith himself explained that markets do not always work well. In areas such as education and the legal system, government policies were needed to promote social wellbeing. He was also clear that some things should not be bought and sold in markets. Most people today find the buying and selling of human organs to be wrong, and the same goes for buying and selling votes, or life-saving medical care.

Diagnosis and treatment

In studying the misallocation of resources, we will think of the issues as a doctor would. We diagnose the problem, and attempt to devise an appropriate treatment. In the case of chlordecone, the banana plantation owners ignore the danger they cause to the fishermen’s livelihood and health. Why does this happen? There are often several different ways of thinking about external effects, that may suggest possible treatments.

We could find instances where prices send the wrong messages. For example, the price of using the pesticide is too low, in that it doesn’t reflect the costs imposed on the fisheries. So the plantations use too much pesticide and produce too many bananas. Would regulating or taxing their activities be an effective treatment?

Another approach is to think about property rights: if the fishermen had a right to fish in clean water, the plantation owners would have to find an alternative pesticide, or compensate the fishermen for any pollution caused. Before it was eventually banned, the use of chlordecone could have been vastly reduced if the plantation owners had been required to pay the damages that their pesticide use inflicted on the fishing communities and others.

Sometimes it is more helpful to focus on incomplete contracts and asymmetric information between the buyers and sellers of a good. The labour discipline model in Unit 6 is another case of external effects: the worker decides how hard to work without taking account of the external benefit of effort for the employer. This happens because effort is not observed by the employer, and hence cannot be specified in the contract, and results in a labour market equilibrium in which some workers are unemployed.

We will discuss examples of all of these approaches in this unit—but you will learn that resolving external effects depends on practicalities and power as well as economic analysis.


  Exercise 10.1 Identifying market failures

  Using recent news headlines in economics and business, politics and current affairs, or science and technology:

  
    	Identify two situations of market failure that have been reported. (Try to use examples not discussed above.)

    	For each, explain why it satisfies the definition of market failure (in other words, why is the allocation or situation described Pareto inefficient?).
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​​​​​10.2 The external effects of pollution: Private and social costs and benefits


	external cost, negative externality, external diseconomy
	A negative external effect: that is, a negative effect of an economic decision on other people, that is not taken into account by the decision-maker. It may be described as an external cost, or a negative externality, or an external diseconomy. See also: external effect.
	marginal private cost, MPC
	The cost for the producer of producing an additional unit of output. It is called the marginal private cost, or MPC (rather than simply the marginal cost) when we want to emphasise that it doesn’t include any external costs  that production imposes on others. See also: marginal external cost, marginal social cost.
	marginal social cost, MSC
	The marginal social cost (MSC) is the cost of producing an additional unit of output, including both the cost for the producer (marginal private cost) and the costs imposed on others (the MEC). MSC = MPC + MEC.
	marginal external cost, MEC
	The marginal external cost (MEC) is the cost of an additional unit of output that is incurred by someone other than the producer (or the sum of these costs if several others are affected). The marginal social cost is the sum of the MEC and the marginal private cost to the producer: MSC = MEC + MPC.




​We begin with the diagnosis and treatment of a case like the pesticides in Martinique and Guadeloupe, in which the production of a good creates an external cost: pollution. We will model the case of an imaginary Caribbean island where a fictional pesticide called Weevokil is used to grow bananas, but pollutes coastal waters and kills fish. In our model there is just one external cost, to the livelihoods of fishermen—Weevokil does not affect the health of the population directly.


	external effect, externality
	An external effect occurs when a person’s action confers a benefit or imposes a cost on others and this cost or benefit is not taken into account by the individual taking the action. External effects are also called externalities.




​​This is called an external effect (or sometimes an externality), because the pollution has no effect on the plantation owners who decide how much pesticide to use. It affects fishermen who play no part in their decisions. Imagine for a minute that the same company owned the banana plantations and fisheries, thereby hiring fishermen and selling what they catch for profit. The company owners would choose the level of pesticide to use, taking account of its downstream effects. They would trade off the profits from the banana part of their business against the losses from the fisheries. Joint ownership of the plantations and fisheries would internalize this effect. The externality arises when they are under separate ownership.

Figure 10.1 shows the marginal costs of growing bananas using Weevokil. Remember, the marginal cost is the additional cost of producing one more unit: in this case, one more ton of bananas.


​​​The marginal cost for the growers is labelled as the marginal private cost (MPC). It slopes upward because the cost of an additional ton of bananas increases as the land is more intensively used, thereby requiring more Weevokil. Use the analysis in Figure 10.1 to compare the MPC with the marginal social cost (MSC), which includes the costs borne by fishermen whose waters are contaminated by Weevokil.
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Figure 10.1 
Marginal costs of banana production using Weevokil.
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The marginal private cost



The upward-sloping line is the marginal cost for the growers: the marginal private cost (MPC) of banana production. The MPC rises as the land is more intensively used.
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The marginal external cost



The lower curve shows the marginal cost imposed by the plantations on fishermen: the marginal external cost (MEC). It is the cost of the reduction in fish numbers caused by each additional ton of bananas.
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The marginal social cost



Adding together the MPC and the MEC, we get the full marginal cost of banana production: the marginal social cost (MSC). This is the top curve in the diagram.
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The total external cost



For each ton of bananas produced, MEC = MSC – MPC. The total cost imposed on the fishermen is the sum of the MECs for every ton produced. The shaded area in the figure shows the total external cost of producing 100,000 tons of bananas.









​​Since banana production has a negative external effect—a marginal external cost—the marginal social cost of banana production is higher than the marginal private cost. When production is low and little Weevokil is used, the external harm is small, but it grows rapidly as production rises.


  For more explanation about why firms in a competitive market produce where the marginal cost is equal to the market price, read Section 8.4.



To focus on the essentials, we will assume that most bananas are exported, the world market for bananas is competitive, and the market price is $400 per ton. To maximize their profit, the plantation owners will choose their output so that their marginal cost—that is, the marginal private cost—is equal to $400.

Figure 10.2 shows that their total output will be 80,000 tons of bananas (point A). The shaded area shows the total cost imposed on the fishing industry. Although 80,000 tons maximizes profits for banana producers, it does not allow for this external cost, so it is not a Pareto-efficient outcome.
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Figure 10.2 
The plantations’ choice of banana output.






To understand this idea, think about what would happen if the plantations were to produce one ton less. The fishermen would gain $275—they would no longer suffer the loss of fishing revenue caused by the production of the 80,000th ton of bananas. The plantations would lose hardly anything. Their revenues would fall by $400, but their costs would fall by almost as much, because at 80,000 tons the marginal private cost is also $400.

So both groups could be better off with 79,999 tons of bananas, if they could somehow arrange for the fishermen to pay some part of their $275 gain to the plantations.

A similar argument tells us that they could do better still by reducing further. If the output of bananas is reduced by 1 ton, the gain for the fishermen is the MEC of that ton, and the loss to the plantations is the surplus they would have made from it, which is P – MPC. Whenever MEC > P – MPC, it would be possible for both groups to be better off—if the fishermen shared the benefits of the reduction by making a payment to the plantations.

How much should production be reduced? Applying the argument above tells us:

\[\text{Reduce output if } P < \text{MEC + MPC}\]
Since MEC + MPC is the marginal social cost of banana production, this is equivalent to:

\[\text{Reduce output if } P < \text{MSC}\]
The Pareto-efficient level of output—where it is not possible to make one group better off without making the other worse off—is 38,000 tons at point B in Figure 10.2, where:

\[\text{The price of bananas, } P = \text{the marginal social cost of production, MSC}\]

​At this point, although fishing revenues are still affected by pollution, the maximum payment they would be willing to make would not be enough to induce the plantations to cut production further. Below 38,000 tons, the marginal social cost of bananas is less than their price (P > MSC) so it would be better to raise output.

To summarize:


  	The plantations choose to produce 80,000 tons of bananas, where P = MPC.

  	The Pareto-efficient level of output is 38,000 tons of bananas, where P = MSC.




	marginal social benefit, MSB
	The marginal social benefit (MSB) is the benefit of the production or consumption of an additional unit of a good, including both the benefit for the producer or consumer (marginal private benefit) and the benefits conferred on others. MSB = MPB + MEB.




​​The price of bananas represents what people are willing to pay for them on the world market. We can think of this as the marginal social benefit (MSB) of banana production, so the condition for Pareto efficiency is MSB = MSC.


  The condition for Pareto efficiency

  The level of production and consumption of a good is Pareto efficient if and only if the marginal social cost is equal to the marginal social benefit.

  At this level, producing another unit of the good would cost more to some members of society than it would be valued by others. Similarly, producing one unit less would reduce the benefits to some by more than the cost savings for others.



If a single company owned both the plantations and fisheries, its private costs would include the effect of the pesticide on fish stocks. This company would choose to produce 38,000 tons of bananas, where its MPC would be $400.


​​​​​The negative external effects of pollutants like Weevokil are sometimes called environmental spillovers. The pollutants bring private benefits to those who decide to use them, but by damaging the environment they impose external costs on other firms or on households that rely on environmental resources. For society as a whole, this is a market failure: compared with the Pareto-efficient allocation, the pollutant is overused, and too much of the associated good (bananas, in our example) is produced.


  
    Question 10.1 Choose the correct answer(s)

    A factory is situated next to a dormitory for nurses who work night shifts. The factory produces 120 robots a day. The production process is rather noisy, and the nurses often complain that their sleep is disturbed. Based on this information, read the following statements and choose the correct option(s).

    
      	The marginal private cost is the factory’s total cost of producing 120 robots a day.

      	The marginal social cost is the noise cost incurred by the nurses from production of an additional robot.

      	The marginal external cost is the cost to the factory, plus the noise cost incurred by the nurses, when an additional robot is produced.

      	The total external cost is the total costs per day imposed on the nurses by the factory’s production.

    

    
      	The marginal private cost (MPC) is the factory’s cost of producing one additional robot, not the total cost.

      	The statement describes the marginal external cost (MEC). The marginal social cost (MSC) is the sum of the costs to the factory and the nurses of producing the additional robot: MSC = MPC + MEC.

      	The MEC is the noise cost incurred by the nurses when an additional robot is produced.

      	The total external cost is the sum of the marginal external costs of production of all the robots. This is the total cost imposed on the nurses.

    

  




  Extension 10.2 The external effects of pollution

  
    This extension explains the underlying model for the main section. Using calculus and assuming quasi-linearity, we derive the marginal costs from plantations’ profits and fishermen’s preferences, and show that the plantations’ private choice of output is not Pareto efficient.

    The second part generalizes these results (and is more challenging mathematically). With quasi-linearity, there is only one Pareto-efficient output level; without it there are many, depending on the incomes of the two parties. Either way, the private choice is never Pareto efficient, and both parties can be better off through a change in output and a monetary transfer.

  

  We used Figure 10.2, reproduced here as Figure E10.1, to show the marginal private and social costs of banana production. When the plantations choose their output, taking into account only their private costs, the equilibrium is at point A, which is not Pareto efficient. Point B, where the marginal social cost of bananas is equal to the world price, would be a Pareto-efficient outcome.

  


                [image: The plantations’ choice of banana output.]



Figure E10.1 
The plantations’ choice of banana output.






  This is an example of a method for analysing external effects that is very widely used, particularly for understanding environmental problems like pollution. But it relies critically on the assumption that the firms or consumers for whom the level of pollution matters have quasi-linear preferences.

  We discuss quasi-linear preferences in some detail in Unit 5 (in particular Extension 5.4). As explained there, quasi-linear preferences are a useful simplification because they allow us to measure utility (benefits and costs) in terms of money income. The general form of a quasi-linear utility function is:

\[u(m, x)=m+f(x)\]
  where x is a good (or a ‘bad’, if its effect on utility is negative) and m is the individual’s other income (spent on other goods). This function is linear in m, and has the important property that the marginal utility of the good x is independent of income:

\[\frac{\partial u}{\partial x}=f'(x)\]
  In other words (since the marginal utility of income is 1), the marginal rate of substitution (MRS) between income and x depends only on the level of x.

  So if x represents the level of air pollution in a town, for example, and all citizens have the same quasi-linear utility function, then the marginal utility of a unit of pollution will be negative, but a citizen’s MRS between pollution and income won’t depend on whether they are rich or poor. This is a questionable assumption: we might expect that rich people would be more prepared to give up income for an improvement in air quality.

  Preferences, profits, and Pareto efficiency in the Weevokil model

  In our Weevokil model, we have effectively adopted quasi-linear preferences by assuming that both plantation owners and fisherman only care about Weevokil because it affects the profits from growing bananas and catching fish. For both groups, their utility depends only on their net monetary pay-offs. So we can write their pay-offs in quasi-linear form.

  Think first about what matters to the fishermen. Their livelihoods depend on the profits from fishing, but they are affected by the pollution resulting from banana production. We will write the fishermen’s utility as the sum of two terms, one that depends on banana output, Q, and one that does not:

\[u(m_f, Q)=m_f -C_e(Q)\]
  Here, Ce(Q) represents the costs imposed on the fisherman by the plantations: the external costs of banana production. And mf represents ‘other income’—it includes all net income that is not a function of Q. We assume that \(C^{\prime}_e(Q)>0\), which means that the fishermen’s utility decreases with Q; in other words, bananas are a ‘bad’ for them.

  To simplify the explanation, we will suppose that there is a single plantation owner on the island, who chooses the level of Q. Remember that bananas are sold at the world market price, PW, and so the owner is a price-taker, not a monopolist. Hence this assumption makes no difference to the outcome—it just means that we don’t have to find the profit-maximizing output of each plantation and then add them up. We write Cp(Q) for the private costs of banana-growing for the plantation. And as above, it is helpful to include explicitly a term, mp, for any other net income the owner receives. Then we can write the plantation owner’s pay-off as:

\[y(m_p, Q)= m_p + (P^W Q-C_p(Q))\]
  We can now match the elements of the model with the situation illustrated in Figure E10.1. The world price of bananas, PW, is $400, and the marginal private cost for the plantations of growing bananas is:

\[\text{MPC} = C^{\prime}_p(Q)\]
  In the figure, MPC increases with Q, corresponding to the property, \(C_p''(Q) > 0\). The marginal external cost of bananas is the marginal cost experienced by the fishermen, which is:

\[\text{MEC} = C^{\prime}_e(Q)\]
  and the marginal social cost is the sum of the two costs:

\[\text{MSC}=\text{MPC}+\text{MEC} = C^{\prime}_p(Q) + C^{\prime}_e(Q)\]
  Therefore, the line representing MSC lies above the MPC line. We assumed that MEC also increases with Q (\(C_e''(Q)>0\)) so MSC slopes upward, more steeply than MPC.

  The private choice of banana output is not Pareto efficient

  The plantation owner chooses Q to maximize profit. Differentiating the expression above for the owner’s pay-off and setting it to zero, we find that the owner’s profit-maximizing choice, Qp, satisfies the first-order condition:

\[\begin{align*}
\frac{\partial y}{\partial Q} = P^W-C^{\prime}_p(Q)&=0\\
\Rightarrow P^W&=C^{\prime}_p(Q_p)
\end{align*}\]
  This is point A in Figure E10.1, where the MPC is equal to PW, the marginal social benefit of banana-growing. Checking the second-order condition, we can confirm that since \(-C_p''(Q)<0\), A is a maximum point.

  We argued in the main part of this section that the outcome at A, \(Q=Q_p\), is not Pareto efficient, because it is possible to achieve a Pareto improvement. For a mathematical version of the argument, suppose that output were to be increased by a small (infinitesimal) amount. Then, the corresponding change in profit is:

\[\frac{\partial y}{\partial Q} = P - C^{\prime}_p(Q_p)\]
  which is equal to zero (for an infinitesimal change). But the effect on the fishermen is:

\[\frac{\partial u}{\partial Q} = - C^{\prime}_e(Q_p) < 0\]
  The effects of an infinitesimal decrease in Q would have the opposite sign. So the fishermen would be better off by \(C^{\prime}_e(Q_p)>0\), and it would have no effect on the plantation owner. And if the fisherman were to make a payment, \(\tau\) (an income transfer), to the plantation owner in return for a small reduction in Q, where \(0<\tau< C^{\prime}_e(Q_p)\), both would be better off:

  
    	Gain for plantation = \(\tau\)

    	Gain for fishermen = \(C^{\prime}_e(Q_p)- \tau\)

  

  If you apply the same analysis to the outcome at point B, where the marginal social cost is equal to the price (\(C^{\prime}_p(Q) +C^{\prime}_e(Q) = P^W\)), you will find that an infinitesimal change in Q will lead to a gain for one group that is exactly equal to the loss for the other. So in this case, the gainer cannot make a transfer payment to compensate the loser and remain better off: this outcome is Pareto efficient.

  This analysis and the diagrammatic equivalent in the main part of the section require quasi-linearity. Without it, the MEC suffered by the fisherman would change if they made or received a transfer payment. The diagram would no longer help us to locate Pareto-efficient allocations, because the change in the MEC would move the MSC line.

  
    Exercise E10.1 Comparing the private and Pareto-efficient outcomes

    A premium toy manufacturer has the cost function, \(C(Q) = 2Q^2 + 2Q + 5\), where Q is the number of toys produced. Producing toys results in environmental pollution costs of \(\frac{1}{6}Q^3 + \frac{1}{2}Q^2\). The world price for premium toys is $50 per unit.

    
      	How many units would the manufacturer choose to produce? Calculate the manufacturer’s profit and the environment pollution costs under this scenario.

      	Draw a diagram to show the marginal private, external, and social costs of toy production.

      	Which output would be Pareto efficient?

      	Suppose that a philanthropist concerned about pollution offers to pay the manufacturer to reduce output. How much would she need to pay to compensate the manufacturer for reducing output to the Pareto-efficient level? What would be the reduction in pollution costs?

    

  

  Finding Pareto-efficient allocations

  An allocation is Pareto efficient if at least one individual can be made better off without making anyone else worse off. A general method for finding Pareto-efficient allocations is to consider whether the allocation of goods could be rearranged to increase one individual’s pay-off, for given levels of the pay-offs for everyone else. The allocations that maximize the individual’s pay-off are Pareto efficient.

  In our model where everyone cares about two things—the amount of a particular good or bad, and other income—rearranging the allocation means redistributing these two things between those affected.

  Specifically, we consider how the pay-off of one group (fishermen or banana producers) could be maximized by changing the quantity of bananas produced and at the same time transferring income between the groups, without changing the pay-off for the other group. We can answer this question by solving the following constrained choice problem, in which \(\tau\) is defined as a monetary transfer from the fishermen to the plantation owner. Note, however, that the value of \(\tau\) could turn out to be negative, representing a payment by the plantation owner to the fishermen.

  
    Pareto efficiency problem: Quasi-linear case

    Choose \(\tau\) and Q to maximize \(m_f^0 - \tau - C_e(Q)\) subject to the constraint, \(\tau + P^W Q-C_p(Q)=y_0\).

  

  Solving this problem means finding the possible values of \(\tau\) and Q that maximize the fisherman’s pay-off, u, given that the plantation owner receives a particular pay-off level, y0. We have written \(m^0_f\) for the fishermen’s income in the situation when both Q and \(\tau\) are zero—their income if bananas were not produced—and assumed that the plantation owner has no income in this situation (for convenience; this assumption does not affect our conclusions).

  Finding the solution for all possible levels of y0 will give us all the Pareto-efficient allocations. It is straightforward to solve this problem using the substitution method. The constraint can be rearranged to obtain:

\[\tau =y_0 - P^W Q + C_p(Q)\]
  Substituting this into the fishermen’s pay-off gives us the objective function (the function we want to maximize) in terms of Q only:

\[u=m_f^0 - y_0 +P^WQ - C_p(Q) - C_e(Q)\]
  Differentiating gives us the first-order condition for Q:

\[\begin{align*}
\frac{du}{dQ} = P^W - C^{\prime}_p(Q) - C^{\prime}_e(Q) &= 0 \\
\Rightarrow C^{\prime}_p(Q) + C^{\prime}_e(Q)& = P^W
\end{align*}\]
  The first-order condition tells us that the level of Q at any Pareto-efficient allocation satisfies the condition:

\[\text{MPC} + \text{MEC} = P^W\]
  That is, the marginal social cost is equal to the marginal social benefit. You can check that under our assumptions about the cost functions, the second-order condition is satisfied, and that there can only be one Pareto-efficient value of Q: it is the value at point B in Figure E10.1, which we will call Q*.

  What about the transfer payment, \(\tau\)? Substituting the Pareto-efficient Q back into the expression above gives us:

\[\tau^* =y_0 - P^WQ^* + C_p(Q^*)\text{ or equivalently } y_0 =\tau^* + P^W Q^* - C_p(Q^*)\]
  Therefore, the transfer payment required is the payment that will ensure that, together with the plantation profits at \(Q=Q*\), the owner’s total pay-off will be y0. The transfer payment depends on y0, and could be positive or negative.

  In summary, for Pareto efficiency in this model the level of banana output must be \(Q=Q^*\), irrespective of the levels of other income. And \(Q^*\) does not depend on the value we specify for the plantation’s pay-off, y0. Any particular value of y0 can be achieved through a transfer between the fisherman and the plantation owner.

  In other words, income does not matter for Pareto efficiency of banana production (although it matters very much to everyone concerned). This property is a direct result of the assumption of quasi-linearity. Everyone simply wants to maximize their total monetary pay-off, and the marginal costs of banana production do not vary with income.

  You may have wondered why we expressed the Pareto efficiency problem as maximizing the fisherman’s utility given a particular pay-off for the plantation owner. Why not the other way around? The answer is that we could equally well have maximized the plantation owner’s pay-off given a particular level of utility for the fisherman. We would have reached the same conclusions.

  Pareto improvements

  We can use this approach to work out how, given any particular initial allocation, it is possible to reach a Pareto-efficient allocation that makes everyone better off.

  Suppose we start from the allocation in which the level of output is chosen by the plantation owner: that is, point A in Figure E10.1, where \(Q=Q_p\). The owner’s pay-off at this point is:

\[y_0= P^W Q_p - C_p(Q_p)\]
  Solving the constrained choice problem for this value of y0 tells us we can make the fisherman as well off as possible without reducing the owner’s pay-off if banana output is reduced to \(Q^*\) and the fishermen exactly compensate the owner by paying a transfer equal to the reduction in banana profits—a Pareto-efficient outcome and a Pareto improvement.

  Alternatively, we could consider a situation in which no bananas could be grown without Weevokil, and Weevokil could not be used unless the fisherman agreed to it. In the absence of an agreement, the owner’s pay-off is zero. Solving the problem above for the case, \(y_0=0\) gives us \(Q=Q^*\) and \(\tau^*= - (P^W Q^*-C_p(Q^*))\). This represents an agreement in which the plantation owner produces Q* and transfers all of the profits to the fisherman. Again, this is a Pareto-efficient outcome and a Pareto improvement.

  In these two examples the plantation owner’s pay-off doesn’t change. But by choosing a higher level of y0, we could find Pareto-efficient outcomes that made both sides strictly better off.

  What if preferences are not quasi-linear?

  Although the result that there is a unique Pareto-efficient level of output depends on the assumption of quasi-linearity, it is true in general that the plantation’s private choice of Q will not be Pareto efficient. For a more general model, suppose the fishermen’s utility is given by:

\[u(m_f, Q) \text{ where } \frac{\partial u}{\partial m_f}>0 \text{ and } \frac{\partial u}{\partial Q} < 0\]
  As before, the marginal external costs of banana production are given by \(-\frac{\partial u}{\partial Q}\); this is the marginal reduction in utility caused by a marginal increase in Q. But in general, this will be a function of both mf and Q:

\[\text{MEC} = -\frac{\partial u}{\partial Q}(m_f, Q)\]
  In other words, the marginal external costs may depend on whether the fishermen’s other income is high or low.

  How does this affect our analysis? The method for finding Pareto-efficient allocations described above is quite general—we can use it even if preferences are not quasi-linear. The constrained choice problem becomes:

  
    Pareto efficiency problem: General case

    Choose \(\tau\) and Q to maximize \(u(m_f^0 - \tau, Q)\) subject to the constraint \(\tau + P^W Q-C_p(Q)=y_0\).

  

  As before, we can solve it using the substitution method, but we need to be careful with the differentiation step. Substituting \(\tau =y_0 - P^W Q + C_p(Q)\) into the fishermen’s utility, we can write the objective function as:

\[u(m_f, Q) \text{ where } m_f= m_f^0 - y_0 +P^W Q - C_p(Q)\]
  Note that both the arguments of the function u depend on Q. Differentiating (and using the chain rule for the first argument), we obtain the first-order condition:

\[\begin{align*}
\frac{du}{dQ} =\frac{\partial u}{\partial m_f}\frac{dm_f}{dQ}+ \frac{\partial u}{\partial Q}&= 0 \\
\Rightarrow \frac{\partial u}{\partial m_f}(P^W - C^{\prime}_p(Q)) + \frac{\partial u}{\partial Q}&= 0
\end{align*}\]
  As before, Pareto-efficient allocations \((Q,\tau)\) satisfy this equation, and \(\tau =y_0 - P^W Q + C_p(Q)\). But remember that the partial derivatives in the first-order condition depend on mf as well as Q. So in this case the Pareto-efficient levels of both Q and \(\tau\) depend on the value we choose for y0.

  We conclude that there is a set of Pareto efficient allocations \((Q,\tau)\) corresponding to different values of y0.

  
    A similar result arises in the model of the interaction between Angela and Bruno in Unit 5. When Angela has quasi-linear preferences between grain and free time, there is only one Pareto-efficient level of free time (satisfying the condition MRS = MRT)—irrespective of how much grain she receives. But in Extension 5.9, we show that if Angela’s preferences are not quasi-linear, there is a set of Pareto-efficient allocations with different combinations of grain and free time.

  

  We can use the equations above to demonstrate that—even when there are many Pareto-efficient allocations—the level of Q chosen by the plantations cannot be Pareto efficient. At \(Q=Q_p\):

\[P^W=C^{\prime}_p(Q) \Rightarrow \frac{dm_f}{dQ}=0\]
  Hence the derivative of the objective function is:

\[\frac{du}{dQ} =\frac{\partial u}{\partial Q} <0\]
  So the first-order condition for Pareto efficiency cannot be satisfied at \(q=Q_p\). The plantations care only about their own profit, and do not take into account the negative effect on fishermen.

  By evaluating the second derivative, we can deduce something more: the plantation’s choice, Qp, is always too high. You can check that (provided MEC increases with Q as in the quasi-linear model) \(\frac{d^2u}{dQ^2}<0\) at this point. Since \(\frac{du}{dQ}\) is also negative there, output must be reduced to satisfy the first-order condition for Pareto efficiency.



	



    

        

    
    

	
Unit 10 Market successes and failures: The societal effects of private decisions

10.3 Solving the problem: Private bargaining and property rights

To demonstrate that the market allocation of bananas was not Pareto efficient, we showed that if the fishermen paid the plantation owners to produce fewer bananas, both would be better off. Does this suggest a remedy for market failure that might be implemented in the real world?


  Watch the video ‘How to pronounce Coasean’ to hear it said aloud.




​​​​It does. The fishermen and the plantation owners could negotiate a private bargain. Solutions of this type are often called Coasean bargaining, after Ronald Coase, who pioneered the idea that private bargaining over external effects might be preferable to government intervention.

He argued that when one party is engaged in an activity that has the incidental effect of causing damage to another, the two parties often have better information about the effects than the government does. So a negotiated settlement between the two is more likely to achieve a Pareto-efficient allocation of resources.


​​Coase used the legal case of Sturges v Bridgman to illustrate how bargaining could work. The case concerned Bridgman, a confectioner (candy maker) who for many years had been using machinery that generated noise and vibration. This caused no external effects until his neighbour Sturges (a doctor) built a consulting room on the boundary of his property, close to the confectioner’s kitchen. The courts granted the doctor an injunction that prevented Bridgman from using his machinery.

Coase explained that once the doctor’s right to prevent the use of the machinery had been established by the court, the two sides could modify the outcome:


  	The doctor would be willing to waive his right to stop the noise in return for a compensation payment greater than the costs it imposed on him.

  	The confectioner would be willing to pay if his gain from using the machinery exceeded the payment.

  	If the benefit from the machinery was greater than the social cost—the sum of the costs to the two parties—a mutually beneficial payment could be found and the machinery would be used.

  	If the benefit were less than the social cost, a Pareto improvement would be impossible and the doctor’s consulting room would remain quiet.



Either way, the result would be Pareto efficient. To reach an agreement, the confectioner has an incentive to take into account not only the marginal private costs of using the machine to produce candy, but the entire social cost. Once the doctor has the right to prohibit the use of the annoying machinery, the price of doing so during the doctor’s consulting hours (including how much Bridgman would have to compensate the doctor to gain his permission) then sends the right message.


	property rights
	Legal protection of ownership, including the right to exclude others and to benefit from or sell the thing owned. Property rights may cover broadly-defined goods such as clean water, safety, or education, if these are protected by the legal system.
	reservation option
	When someone makes a choice amongst the available options in a particular transaction, the reservation option is their next best alternative option. Also known as: fallback option. See also: reservation price.




​In general, Coase argued, private bargaining could ensure that those harmed would be compensated, and that those who could inflict harm would make efforts to avoid harmful behaviour. The court’s role was to establish the initial property rights of the two parties: in this case Bridgman’s right to make noise or Sturges’s right to a quiet environment. His approach demonstrates that property rights can extend beyond the ownership of goods that are typically bought and sold in markets, like food, clothes, or houses. The law may grant rights to benefit from more broadly defined goods (anything people care about), and these rights too may be bargained over and traded in return for money.


​As in the case of Angela and Bruno in Section 5.8 the legal framework allocates initial property rights, determining the reservation options of the parties. Then, if Pareto improvements are possible, they can be achieved through private bargaining in which these rights are bought and sold (Section 5.9).

Bargaining over pollution


​Let’s analyse how a private bargain might solve the pesticide problem. We start by assuming that the legal framework gives the plantation owners a right to use the pesticide, and does not protect the fishermen’s access to clean water. In the absence of a private agreement, the previous section showed that the plantations would produce 80,000 tons of bananas. The corresponding incomes from bananas and fish are the reservation options on each side.
banana
In this example, there are more than two parties involved. To negotiate effectively, the plantation owners and fishermen would each need a single person (or body) who could make agreements on their behalf. Let’s imagine that a representative of an association of fishermen sits down to bargain with a representative of an association of banana growers. To keep things simple, we will assume that, at present, there are no feasible alternatives to Weevokil, so they bargain only over the output of bananas.

Before bargaining, they are at point A in Figure 10.3, where the marginal private cost of bananas equals the price. The Pareto-efficient point is B, where the marginal social cost equals the price. Work through the steps to deduce that the fall in banana profits in moving from A to B is smaller than the gain for the fishermen, so there is a net social gain that they could agree to share.


  


                [image: In this diagram, the horizontal axis shows the quantity of bananas Q in tons per year, and ranges from 0 to 100000. The vertical axis shows the costs in dollars, and ranges from 0 to 900. Coordinates are (quantity, costs). An upward-sloping straight line passes through points (0, 200) and A (80000, 400) and is labelled marginal private cost. Another convex, upward-sloping curve passes through points (0, 250) and (80000, 675), is labelled marginal social cost and is above the marginal private cost line at all points. A vertical line passes through point (70000, 0). A horizontal line passes through points A and B (38000, 400) and is labelled price. A vertical line passes through point A and a vertical line passes through point B. The area between the horizontal line, the line through B, and the marginal private cost line is the plantations’ reduction in profit. The area between the line through A, the horizontal line, and the marginal social cost curve is the net social gain.]



Figure 10.3 
The gains from bargaining.






  


                [image: The status quo: In this diagram, the horizontal axis shows the quantity of bananas Q in tons per year, and ranges from 0 to 100000. The vertical axis shows the costs in dollars, and ranges from 0 to 900. Coordinates are (quantity, costs). An upward-sloping straight line passes through points (0, 200) and A (80000, 400) and is labelled marginal private cost. Another convex, upward-sloping curve passes through points (0, 250) and (80000, 675), is labelled marginal social cost and is above the marginal private cost line at all points. A vertical line passes through point (70000, 0). A horizontal line passes through points A and B (38000, 400) and is labelled price. A vertical line passes through point A and a vertical line passes through point B. The area between the vertical lines, the marginal social cost curve and the marginal private cost line is the gains for fishermen.]



The status quo



The initial position is point A, and the Pareto-efficient point is B. The difference between MSC and MPC is the marginal external cost for the fishermen, so the total shaded area shows the gains for fishermen if output is reduced from 80,000 to 38,000.






  


                [image: Lost profit: In this diagram, the horizontal axis shows the quantity of bananas Q in tons per year, and ranges from 0 to 100000. The vertical axis shows the costs in dollars, and ranges from 0 to 900. Coordinates are (quantity, costs). An upward-sloping straight line passes through points (0, 200) and A (80000, 400) and is labelled marginal private cost. Another convex, upward-sloping curve passes through points (0, 250) and (80000, 675), is labelled marginal social cost and is above the marginal private cost line at all points. A vertical line passes through point (70000, 0). A horizontal line passes through points A and B (38000, 400) and is labelled price. A vertical line passes through point A and a vertical line passes through point B. The area between the horizontal line, the line through B, and the marginal private cost line is the plantations’ reduction in profit.]



Lost profit



Reducing output from 80,000 to 38,000 tons reduces the profits of plantations. The difference between P and MPC is the surplus on each ton, so the total lost profit is the shaded area below the price line.






  


                [image: The net social gain from moving to B: In this diagram, the horizontal axis shows the quantity of bananas Q in tons per year, and ranges from 0 to 100000. The vertical axis shows the costs in dollars, and ranges from 0 to 900. Coordinates are (quantity, costs). An upward-sloping straight line passes through points (0, 200) and A (80000, 400) and is labelled marginal private cost. Another convex, upward-sloping curve passes through points (0, 250) and (80000, 675), is labelled marginal social cost and is above the marginal private cost line at all points. A vertical line passes through point (70000, 0). A horizontal line passes through points A and B (38000, 400) and is labelled price. A vertical line passes through point A and a vertical line passes through point B. The area between the horizontal line, the line through B, and the marginal private cost line is the plantations’ reduction in profit. The area between the line through A, the horizontal line, and the marginal social cost curve is the net social gain.]



The net social gain from moving to B



The gain for the fishermen is greater than the loss for the plantations. The difference is the net social gain, shown by the shaded area above the price line.









	minimum acceptable offer
	In the ultimatum game, the smallest offer by the Proposer that will not be rejected by the Responder. More generally in bargaining situations, it is the least favourable offer that would be accepted.




​If the fishermen had sufficient funds, they would be willing to pay the banana growers to reduce output to 38,000 tons, and in return, the plantations would be willing to give up some of their right to pollute. The minimum acceptable offer would be a payment exactly compensating the banana growers for their lost profit: the shaded area below the price line in Figure 10.3. If the offer was accepted, the fishing industry would receive the whole of the net social gain, while banana growers would be no better or worse off.

The maximum the fishing industry would pay is the whole of their own gain—the total reduction in pollution costs. In this case, the plantations would get all of the net social gain. Like Angela and Bruno in Unit 5, we expect them to agree on a payment somewhere between these maximum and minimum levels, determined by the bargaining power of the two groups.

The allocation of property rights: Efficiency and equity

Coase pointed out that as long as private bargaining exhausted all the potential mutual gains, the result would (by definition) be Pareto efficient, independently of which party owned the initial rights.

To understand this point, think about what would have happened if the court had decided in favour of the confectioner rather than the doctor, upholding the confectioner’s right to use noisy machinery. If the doctor’s costs were greater than the confectioner’s benefits from using the machinery, they could have concluded a private bargain in which the doctor paid him to stop. As before, the machinery would be used if and only if the benefit was greater than the social cost. Likewise, if the fishermen had a right to clean water, the plantations would have paid them to give up some of their right, and the resulting output of bananas would still have been the Pareto-efficient level of 38,000 tons.

But the initial allocation of property rights is also very important for determining the distribution of incomes, because it determines the reservation options of the parties. In Figure 10.3, you may have thought it unfair that the fishermen had to pay for a reduction in pollution. In the resultant allocation, the fishing industry is still suffering from pollution, and it has to pay to stop the pollution getting worse. This follows directly from the legal ‘right to pollute’ of the plantations.

In the alternative legal framework where the fishermen had a right to clean water, their reservation option would be no pollution at all. And then they could raise their incomes further by allowing 38,000 tons of bananas to be produced, in return for a payment greater than the costs imposed by the corresponding amount of pollution—overall, a much more favourable outcome for the fishermen. So, for the distribution of benefits and costs among the two parties, who has the property rights makes a big difference.

The effectiveness of bargaining in practice

If bargaining can resolve externalities without government intervention, why are there so many instances of unresolved problems?


​Coase’s analysis suggests that clearly established property rights are an essential starting point. From the early 1950s, the company DuPont manufactured Teflon in West Virginia using a chemical called PFOA. The use of PFOA was not legally controlled, but it polluted water used by local farmers and residents. It was eventually shown to be responsible for serious disease and death of both people and other animals, but for many years only the company itself knew anything about its effects. Because of the lack of information, there was neither an established right for DuPont to use PFOA, nor an established right for the local population to drink water free of it. In these circumstances, any negotiation between them was impossible. In 1998, a local farmer sued DuPont for the loss of cattle, and further lawsuits followed. Although much more is now known about the effects of PFOA, and it is no longer used to make Teflon, the legal position where it is used remains unclear. In 2017, DuPont settled over 3,550 PFOA lawsuits. They paid $671 million to those who had been harmed, but denied any wrongdoing.


	transaction costs
	Costs that impede the bargaining process or the agreement of a contract. They include costs of acquiring information about the good to be traded, and costs of enforcing a contract.




​Even if initial property rights can be established, lack of information may impede bargaining. Coase emphasized that his approach could not be directly applied to many situations because of legal fees and other costs of bargaining and agreeing a contract: the impediments to the bargaining process that prevent the parties from reaching a Pareto-efficient outcome. Transaction costs arise in particular when there is information asymmetry. If the confectioner cannot find out how badly the noise affects the doctor, the doctor has an incentive to overstate the costs to get a better deal. Determining each party’s actual costs and benefits is part of the cost of the transaction, and it might be too high to make a bargain possible.

Practical obstacles to bargaining include:


  	Impediments to collective action: There may be many parties on each side of the external effect, all affected in different ways. In the case of the fishermen and plantation owners, we supposed that each side could find someone they trusted to bargain for them, and all would be willing to abide by the outcome.

  	Missing or asymmetric information: It is necessary to be able to measure the costs of and benefits of everyone involved, in order to calculate how much each party should pay or receive.

  	Tradability and enforcement: The bargain involves the trading of property rights, and the contract governing the trade must be enforceable. The legal system must be able to obtain the relevant information if any individual reneges.

  	Limited funds: Parties wishing to purchase a property right must have the funds to do so. The fishermen, for example, may not have enough money to pay the plantations to reduce output or find a safer pesticide.




​In short, Coasean bargaining alone is unlikely to be able to address complex market failures that affect many players.


  Great economists Ronald Coase
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  When he received the Nobel Prize in 1991, Ronald Coase (1910–2013) said he had never counted himself among the great economists, having made ‘no innovations in high theory’. Nevertheless, he changed the way we think about economics.

  Coase asked questions about things that economists had previously taken for granted—about why production took place in the types of organization we call firms, the relationship between economic interactions and institutions (which we explore in Unit 5), and the factors underlying the legal and economic institutional structure of the economy.

  
  ​In an influential article published in 1937 called The Nature of the Firm, he explained that whether activities would take place within firms or through markets depended on the costs of carrying out the transactions required. We use his ideas to explain firm structure in Section 6.2.

  Secondly, he emphasized the role of property rights: that economic interactions involve the buying and selling of the rights to use economic resources, and these rights depend on institutions. We have used this idea from Unit 1 of The Economy 2.0: Microeconomics onwards.

  
  ​Property rights were central to his famous analysis of harmful external effects in The Problem of Social Cost, published in 1960. Earlier analyses had concentrated on the question of how the harmful activity could be stopped—we often do this when we think about pollution. But Coase pointed out that it was a reciprocal problem: if A inflicts harm on B, ‘avoid[ing] the harm to B would inflict harm on A… The problem is to avoid the more serious harm’. Coase frequently added an important proviso: ‘questions of equity (fairness) aside’.

  Having identified that this could be achieved through private bargaining—once property rights were established—Coase went on to show that the practical relevance of the approach depended on the costs of carrying out the transaction. His contribution is sometimes quoted in support of a claim that government intervention is unnecessary for Pareto efficiency. But that was not his own claim, since it is only true in an unrealistic world of no transaction costs (in which competitive markets wouldn’t be necessary either). Coase himself described his work as ‘as a stepping stone on the way to an analysis of an economy with positive transaction costs’.




  Exercise 10.2 Bargaining in practice

  
    	Using the example of plantation owners and fishermen, explain some factors that might affect the bargaining power of these parties.

    	Referring to the example of banana plantations in Guadeloupe and Martinique (Section 10.1), suggest some reasons why the parties involved did not reach a solution via private bargaining.

  




  
    Question 10.2 Choose the correct answer(s)

    The graph depicts the MPC and MSC of the robot factory production in Question 10.1. The factory’s noisy production process disturbs the sleep of nurses who live nearby.

    


                [image: In this diagram, the horizontal axis shows output, denoted Q, ranging from 0 to 140. The vertical axis shows costs in dollars, ranging from 0 to 600. Coordinates are (output, costs). There are two upward-sloping straight lines that start from the point (0, 100), labelled marginal social cost and marginal private cost. The marginal social cost lies above the marginal private cost at all points. A horizontal line corresponding to a price of $340 intersects the marginal social cost curve at a quantity of 80 and intersects the marginal private cost curve at a quantity of 120. There are two shaded regions. The first region, labelled green, lies below the price line and is enclosed by the points (80, 260), (80, 340), and (120, 340). The second region, labelled purple, lies above the price line and is enclosed by the points (80, 340), (120, 460), and (120, 340).]






    The robot market is competitive and the market price is $340. Currently, the factory is producing an output of 120, but 80 would be Pareto efficient. Read the following statements and choose the correct option(s).

    
      	To reduce output to 80, the factory’s minimum acceptable payment would be $1,600.

      	The maximum that the nurses are willing to pay to induce the factory to reduce the output to 80 is $2,400.

      	The factory would not reduce its output to 80 unless it received at least $4,000.

      	The net social gain from the output reduction to 80 depends on the amount paid by the nurses to the factory.

    

    
      	The minimum acceptable payment is the loss of surplus, which is area A = 0.5 × (340 − 260) × 40 = $1,600.

      	The maximum that the nurses would pay is the total gain (of reduction in noise cost) associated with the fall in output, shown by the sum of area A and area B, which is ((80 + 120) × 40)/2 = $4,000 (using the formula for the area of a trapezium).

      	$4,000 is the maximum the nurses would pay (the sum of area A and area B). The minimum acceptable payment is area A.

      	The net social gain is the difference between the nurses’ reduction in the noise cost and the loss of profit for the factory. This is area B. It is not affected by the payment, which only determines the distribution of the net social gain.

    

  




  
    Question 10.3 Choose the correct answer(s)

    Consider the situation where the noise of a factory’s production affects nurses in the dormitory next door. Suppose there are no transaction costs to impede Coasean bargaining. Read the following statements and choose the correct option(s).

    
      	Whether the final output level will be Pareto efficient depends on who has the initial property rights.

      	The nurses would be better off in the bargained allocation if they initially had a right to undisturbed sleep than they would if the factory had the right to make noise.

      	If the factory has the right to make noise, it will prefer not to bargain with the nurses.

      	The net social gain from robot production goes to whichever party obtains the initial property rights.

    

    
      	The final allocation will be Pareto efficient regardless of whether the factory has the right to make noise or the nurses have the right for undisturbed sleep. This is the main result of Coasean bargaining.

      	If the factory has the initial rights, the nurses will have to pay for a reduction in noise; if they have the initial rights they will gain both a noise reduction and a payment from the factory.

      	The factory can be made better off by obtaining a payment from the nurses in return for reducing output.

      	This is the maximum that the party with the initial property rights can obtain, but whether they will do so depends on their bargaining power.

    

  



	



    

        

    
    

	
Unit 10 Market successes and failures: The societal effects of private decisions

10.4 Solving the problem: Regulation, taxation, and compensation


​​​​​According to the 1992 Rio Declaration of the United Nations: ‘National authorities should endeavour to promote the internalization of environmental costs and the use of economic instruments, taking into account the approach that the polluter should, in principle, bear the cost of pollution, with due regard to the public interest and without distorting international trade and investment.’

If Coasean bargaining could resolve the problem of Weevokil, the polluter-pays principle could be established by giving an initial right to clean water to the fishermen. But which ‘economic instruments’ can be used if bargaining is impractical and a private agreement cannot be reached?

We will continue to assume that it is not possible to grow bananas without using Weevokil. There are three ways in which the government might achieve a reduction in the output of bananas to the level that accounts for the social costs, namely through:


  	regulation of the quantity of bananas produced

  	taxation of the production or sale of bananas

  	enforcing compensation of the fishermen for the costs imposed on them.



Each of these policies could achieve a Pareto-efficient outcome (provided that the government had access to the required information and had the means and inclination to pursue an efficiency-promoting policy). But unlike private bargaining, they do not implement a Pareto improvement over the initial allocation in which the plantations benefited from a strong reservation position (the right to pollute) and produced 80,000 tons of bananas. Compared with that allocation, all three policies make the fishermen (and in some cases, the government) better off, while reducing the profits of the plantations. Under each policy, the polluter pays.

Regulation

The government could cap total banana output at the Pareto-efficient level of 38,000 tons. This is not quite as straightforward as it seems, because if the plantations differ in size and output, it may be difficult to determine and enforce the right quota for each one.

Compared with the initial allocation, this policy would reduce the costs of pollution for the fishermen, but it would lower the plantations’ profits. They would lose the surplus on each ton of bananas between 38,000 and 80,000.

Taxation

Figure 10.4 shows the MPC and MSC curves again. At the Pareto-efficient quantity (point B):

\[\text{marginal external cost} = \text{MSC − MPC} = $400 - $295 = $105\]
The price of bananas is $400 per ton. If the government puts a tax of $105 on each ton of bananas produced, the after-tax price for producers will be $295. Now, to maximize their profit, they will choose the output level where the after-tax price equals the marginal private cost. Use the analysis in Figure 10.4 to understand how this policy works.


  


                [image: In this diagram, the horizontal axis shows the quantity of bananas Q in tons per year, and ranges from 0 to 100000. The vertical axis shows the costs in dollars, and ranges from 0 to 900. Coordinates are (quantity, costs). An upward-sloping straight line passes through points (0, 200), P1 (38000, 295), and A (80000, 400) and is labelled marginal private cost. Another convex, upward-sloping curve passes through points (0, 250) and (80000, 675), is labelled marginal social cost and is above the marginal private cost line at all points. A vertical line passes through point (70000, 0). A horizontal line passes through points A and B (38000, 400) and is labelled price. Another horizontal line passes through point (0, 295) and is labelled after-tax price for plantations. The vertical distance between points B and P1 is the tax. A vertical line passes through point A and a vertical line passes through point B.]



Figure 10.4 
Using a tax to achieve Pareto efficiency.






  


                [image: The marginal external cost: In this diagram, the horizontal axis shows the quantity of bananas Q in tons per year, and ranges from 0 to 100000. The vertical axis shows the costs in dollars, and ranges from 0 to 900. Coordinates are (quantity, costs). An upward-sloping straight line passes through points (0, 200), (38000, 295), and A (80000, 400) and is labelled marginal private cost. Another convex, upward-sloping curve passes through points (0, 250) and (80000, 675), is labelled marginal social cost and is above the marginal private cost line at all points. A vertical line passes through point (70000, 0). A horizontal line passes through points A and B (38000, 400) and is labelled price. A vertical line passes through point A and a vertical line passes through point B. At point B, the marginal social cost is 105 dollars more than the marginal private cost.]



The marginal external cost



At the Pareto-efficient quantity, 38,000 tons, the MPC is $295. The MSC is $400. So the marginal external cost is MSC – MPC = $105.






  


                [image: Tax = MSC – MPC: In this diagram, the horizontal axis shows the quantity of bananas Q in tons per year, and ranges from 0 to 100000. The vertical axis shows the costs in dollars, and ranges from 0 to 900. Coordinates are (quantity, costs). An upward-sloping straight line passes through points (0, 200), (38000, 295), and A (80000, 400) and is labelled marginal private cost. Another convex, upward-sloping curve passes through points (0, 250) and (80000, 675), is labelled marginal social cost and is above the marginal private cost line at all points. A vertical line passes through point (70000, 0). A horizontal line passes through points A and B (38000, 400) and is labelled price. Another horizontal line passes through point (0, 295) and is labelled after-tax price for plantations. The vertical distance between the horizontal lines is the tax. A vertical line passes through point A and a vertical line passes through point B.]



Tax = MSC – MPC



If the government puts a tax on each ton of bananas produced equal to $105, the marginal external cost, then the after-tax price received by plantations will be $295.






  


                [image: At the after-tax price of $295: In this diagram, the horizontal axis shows the quantity of bananas Q in tons per year, and ranges from 0 to 100000. The vertical axis shows the costs in dollars, and ranges from 0 to 900. Coordinates are (quantity, costs). An upward-sloping straight line passes through points (0, 200), P1 (38000, 295), and A (80000, 400) and is labelled marginal private cost. Another convex, upward-sloping curve passes through points (0, 250) and (80000, 675), is labelled marginal social cost and is above the marginal private cost line at all points. A vertical line passes through point (70000, 0). A horizontal line passes through points A and B (38000, 400) and is labelled price. Another horizontal line passes through point (0, 295) and is labelled after-tax price for plantations. The vertical distance between points B and P1 is the tax. A vertical line passes through point A and a vertical line passes through point B.]



At the after-tax price of $295



To maximize profit, the plantations will choose their output so that the MPC is equal to the after-tax price. They will choose point P1 and produce 38,000 tons.









  Consult an online dictionary to hear how to pronounce ‘Pigouvian’.




	Pigouvian tax
	A tax levied on activities that generate negative external effects so as to correct an inefficient market outcome. See also: external effect, Pigouvian subsidy.




​​The tax corrects the price message, so that the plantations face the full marginal social cost of their decisions and make a Pareto-efficient choice. They produce 38,000 bananas, where the tax is exactly equal to the marginal cost imposed on the fishermen. This approach is known as a Pigouvian tax, after the economist Arthur Pigou, who advocated it.

The distributional effects of taxation are different from those of regulation. The costs of pollution for fishermen are reduced by the same amount, but the reduction in banana profits is greater, since the plantations pay taxes as well as reducing output, and the government receives tax revenue.

Enforcing compensation


​The government could require the plantation owners to pay compensation for the costs imposed on the fishermen. The compensation required for each ton of bananas will be equal to the difference between the MSC and the MPC, which is the distance between the two curves in Figure 10.5. Once compensation is included, the marginal cost of each ton of bananas for the plantations will be the MPC plus the compensation, which is equal to the MSC. So now the plantations will maximize profit by choosing point B in Figure 10.5 and producing 38,000 tons. The shaded area shows the total compensation paid. The fishermen are fully compensated for pollution, and the plantations’ profits are equal to the true social surplus of banana production.




                [image: In this diagram, the horizontal axis shows the quantity of bananas Q in tons per year, and ranges from 0 to 100000. The vertical axis shows the costs in dollars, and ranges from 0 to 900. Coordinates are (quantity, costs). An upward-sloping straight line passes through points (0, 200), (38000, 295), and A (80000, 400) and is labelled marginal private cost. Another convex, upward-sloping curve passes through points (0, 250) and (80000, 675), is labelled marginal social cost and is above the marginal private cost line at all points. A vertical line passes through point (70000, 0). A horizontal line passes through points A and P2 (38000, 400) and is labelled price. A vertical line passes through point A and a vertical line passes through point P2. The area between the vertical line through P2, the marginal private cost line, the vertical axis and the marginal social cost curve is the total compensation paid.]



Figure 10.5 
The plantations compensate the fishermen.






The effect of this policy on the plantations’ profits is similar to the effect of the tax, but the fishermen do better because they, rather than the government, receive payment from the plantations.

Diagnosis and treatment in the case of chlordecone

When we identified 38,000 tons as the Pareto-efficient level of output in our model, we assumed that growing bananas inevitably involves Weevokil pollution. So our diagnosis was that too many bananas were being produced, and we considered policies for reducing production. But that was not the case in Guadeloupe and Martinique, where there were alternatives to chlordecone. If alternatives to Weevokil were available, it would be inefficient to restrict output to 38,000 tons, because if the plantations could choose a different production method and the corresponding profit-maximizing output, they could be better off, and the fishermen no worse off.


​The use of chlordecone was the problem, not the production of bananas.

The market failure occurred because the price of chlordecone did not incorporate the costs that its use inflicted on the fishermen, and so it sent the wrong message to the firm. Its low price said: ‘Use this chemical; it will save you money and raise profits’, but if its price had included the full external costs of its use, it might have been high enough to have said: ‘Think about the downstream damage, and find an alternative way to grow bananas.’

In this situation, a policy requiring the plantations to compensate the fishermen would have given them an incentive to find production methods that caused less pollution and could, in principle, have achieved an efficient outcome.

But the other two policies would not do so. Rather than taxing or regulating banana production, it would be better to regulate or tax the sale or the use of chlordecone, to motivate plantations to find the best alternative to intensive chlordecone use.

A tax on a unit of chlordecone equal to its marginal external cost would make the price of chlordecone equal to its marginal social cost. It would be sending the right message. Plantations would then choose their production method and banana output taking into account the full costs of chlordecone, reducing its use or switching to a different pesticide. As with the banana tax, the profits of the plantations and the pollution costs for the fishermen would fall, but the outcome would be better for the plantations, and possibly the fishermen also.


  Chlordecone was first listed as carcinogenic in 1979. Its external costs were much higher than in our case of Weevokil, damaging the health of islanders as well as the livelihood of fishermen. In fact, the marginal social cost of any bananas produced with the aid of chlordecone was higher than their market price. So, had the plantation owners been required to fully compensate those harmed, they would have stopped using chlordecone altogether. But this did not occur. Finally in 1993, its use was legally prohibited. The pollution turned out to be much worse than anyone had realised, and is likely to persist in the soil for 700 years. In 2013, fishermen in Martinique barricaded the port of Fort de France until the French government agreed to allocate $2.6 million in aid.




​​Unfortunately, none of these remedies was used for more than 20 years in the case of chlordecone, and the people of Guadeloupe and Martinique are still living with the consequences. In 1993, the government finally recognized that the marginal social cost of chlordecone was so high that it should be banned altogether.


  
  In The Economy 2.0: Macroeconomics, we return to the many inefficient and unfair outcomes that arise in the economy. We ask why these persist, if the government can implement policies that would correct the situation.



There are limits to the effectiveness of Pigouvian taxes, regulation, and compensation in solving pollution problems. Just as in Coasean bargaining, marginal social costs are difficult to measure. While firms’ marginal private costs may be known, it is harder to measure marginal social costs to either individuals or to society as a whole. So it is difficult for the government to find a Pareto-efficient outcome, or distribute compensation fairly. And governments may favour the more powerful group (the plantation owners in our case), imposing a Pareto-efficient outcome that is also unfair.


  Great economists Arthur Pigou
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  ​​Arthur Pigou (1877–1959) was one of the first neoclassical economists to focus on welfare economics, which is the analysis of the allocation of resources in terms of the wellbeing of society as a whole. Pigou won awards during his studies at the University of Cambridge in history, languages, and moral sciences. (There was no dedicated economics degree at the time.) He became a protégé of Alfred Marshall. Pigou was an outgoing and lively person when young, but his experiences as a conscientious objector and ambulance driver during the First World War, as well as anxieties over his own health, turned him into a recluse who hid in his office except for lectures and walks.

  Pigou’s economic theory was mainly focused on using economics for the good of society, which is why he is sometimes considered as the founder of welfare economics.

  
  ​​His book Wealth and Welfare was described by Schumpeter as ‘the greatest venture in labour economics ever undertaken by a man who was primarily a theorist’, and provided the foundation for his later work, The Economics of Welfare. Together, these works built up a relationship between a nation’s economy and the welfare of its people. Pigou focused on happiness and wellbeing. He recognized that concepts such as political freedom and relative social status were important.1 2

  Pigou believed that the reallocation of resources was necessary when the interests of a private firm or individual diverged from the interests of society, causing what we would today call externalities. He suggested taxation could solve the problem: Pigouvian taxes are intended to ensure that producers face the true social costs of their decisions.

  
    
    ​The online version of Keynes’s The General Theory allows you to search for his critique of Pigou.

  

  
  ​Despite both being heirs to Marshall’s new school of economics, Pigou and Keynes did not always agree. Keynes’s work, The General Theory of Employment, Interest and Money, contained a critique of Pigou’s The Theory of Unemployment, and Pigou was similarly critical in response.

  Although overlooked for much of the twentieth century, Pigou’s work paved the way for much of labour economics and environmental policy. Pigouvian taxes were largely unrecognized until the 1960s, but they have become a major policy tool for reducing pollution and environmental damage.




  Exercise 10.3 Pigou’s ideas and environmental policy

  Read Sections 1 to 3 of the article, ‘Pigou in the 21st Century: A Tribute on the Occasion of the 100th Anniversary of the Publication of The Economics of Welfare’, which summarizes Pigou’s contributions to economics. Refer to specific examples of Pigouvian taxation from Section 3 (Germany’s carbon price reform and the EU Emissions Trading Scheme (ETS)) when answering the following questions.

  
    	What challenges have policymakers faced when implementing Pigouvian taxes in practice?

    	Why might the tax that is actually implemented not exactly satisfy the theoretical requirements proposed by Pigou (that is, producers facing the true social costs of their decisions)?

  




  Exercise 10.4 Comparing policies

  Consider the three policies of regulation, taxation, and compensation arrangements discussed above. Use the criteria of Pareto efficiency and fairness to evaluate the strengths and weaknesses of each policy.




  
    Question 10.4 Choose the correct answer(s)

    The graph shows the MPC and MSC of robot production for the factory situated next to a dormitory for nurses who work night shifts.

    


                [image: In this diagram, the horizontal axis shows output, denoted Q, ranging from 0 to 140. The vertical axis shows costs in dollars, ranging from 0 to 600. Coordinates are (output, costs). There are two upward-sloping straight lines that start from the point (0, 100), labelled marginal social cost and marginal private cost. The marginal social cost lies above the marginal private cost at all points. A horizontal line corresponding to a price of $340 intersects the marginal social cost curve at a quantity of 80 and intersects the marginal private cost curve at a quantity of 120. At a quantity of 120, the marginal social cost is $460. A horizontal line corresponding to a price of $260 is the after-tax price. It intersects the marginal private cost curve at a quantity of 80.]






    The market for robots is competitive and the market price is $340. The initial output is 120, but the government uses a Pigouvian tax to reduce this to the efficient level of 80. Read the following statements and choose the correct option(s).

    
      	Under the Pigouvian tax, the factory’s surplus will be $6,400.

      	The required Pigouvian tax is $120 per robot.

      	The nurses are at least as well off as they would be under Coasean bargaining.

      	The nurses obtain no benefit from the imposition of the Pigouvian tax.

    

    
      	The Pigouvian tax lowers the after-tax price to $260. The factory’s surplus is the area above the MPC line and below the line for a price of $260 = 0.5 × 80 × (260 – 100) = $6,400.

      	The Pigouvian tax has to lower the after-tax price from $340 to $260, so it is $80.

      	Under a Coasean bargain that involved a payment from the factory to the nurses, as well as a reduction in noise, the nurses would be better off.

      	The nurses do not receive a payment, but they benefit from the noise reduction.

    

  




  Extension 10.4 Pigouvian taxes

  
    In this extension, we continue to analyse the model constructed in Extension 10.2 of the external effects of pollution. We determine the Pigouvian tax, and consider its distributional consequences.

  

  In Extension 10.2, we showed that the profit-maximizing plantation owner chooses banana output, Qp, so that the marginal private cost is equal to the market price:

\[C^{\prime}_p(Q_p)=P^W\]
  But at the Pareto-efficient output, Q*, the marginal social cost is equal to the market price:

\[C^{\prime}_p(Q^*)+C^{\prime}_e (Q^*)=P^W\]
  Suppose that the government could impose a tax of x units of money for each ton of bananas produced. The plantations’ total cost of producing Q tons of bananas is now \(C_p(Q) + xQ\). Differentiating with respect to Q, the marginal cost incurred by the plantations is now \(C^{\prime}_{p}(Q) +x\): taxes raise the marginal cost of production. As before, the owner chooses output so that the marginal cost is equal to the price, but since the marginal cost has changed, so does the choice of output. The plantations will produce \(Q^{\dagger}\), where:

\[C^{\prime}_{p}(Q^{\dagger}) + x=P^W\]
  Since the private marginal cost \(C^{\prime}_p(Q)\) is an increasing function of Q, \(Q^{\dagger}\) is smaller than Qp if x is positive—and the higher the tax, the lower the output produced.

  Comparing this equation with the previous one, we can understand how the government could achieve Pareto efficiency. If the tax, x, is set equal to \(C^{\prime}_e(Q^*)\), then the plantations will choose \(Q^{\dagger}\) so that:

\[C^{\prime}_{p}(Q^{\dagger}) +C^{\prime}_e(Q^*)=P^W\]
  But this equation is satisfied when \(Q^{\dagger}=Q^*\). So the tax rate \(x^*=C^{\prime}_e(Q^*)\) induces them to choose the Pareto-efficient level of output.

  This is the Pigouvian tax rate: it is equal to the marginal external cost (MEC) at the Pareto-efficient output level. It addresses the externality problem and achieves Pareto efficiency by changing the marginal costs faced by the banana plantations, so that they take into account the full social costs of their decisions—including the costs they impose on others.

  The Pigouvian tax is illustrated in Figure 10.4 above, although it is explained slightly differently there. An alternative way of thinking about how it works is to say that it changes the price that the plantations obtain for their bananas, rather than their costs. Then they will choose their output so that their marginal private cost is equal to the after-tax price \(P^W-x^*\). So again they choose Q*, because:

\[C^{\prime}_p (Q^*)= P^W-x^*\]
  Distributional effects: Who gains and who loses?

  In the absence of a tax, the plantations maximize profits at \(Q=Q_p\). The effect of the tax is to lower the after-tax price they receive per ton; they reduce output to Q* and their profits are lower than before.

  The fishermen gain: the reduction in banana output reduces pollution, increasing the profits from fishing.

  And the government gains too: it receives revenue, \(x^*Q^*\).

  There is an important point to understand here. If the government imposes the tax, x*, banana output will be reduced to the Pareto-efficient level. However, this change is not a Pareto improvement—the plantations are worse off than before. You can check that the total gains (to the government and fishermen) outweigh the loss to the plantations. This means that, in principle, the gainers could compensate the losers and still be better off. But unless they do so, the tax policy will not be welcomed by the plantations.

  
    Exercise E10.2 Pigouvian taxation

    Consider the toy manufacturer in Extension 10.2, with cost function, \(C(Q) = 2Q^2 + 2Q + 5\), for Q units produced, and generating external costs \(\frac{1}{6}Q^3 + \frac{1}{2}Q^2\). The world price for premium toys is $50 per unit.

    
      	Calculate the required Pigouvian tax, and illustrate how the tax leads to Pareto efficiency on a diagram showing the marginal social and private costs.

      	Calculate the overall effect on profit for the manufacturer, and compare it with the gains resulting from the policy (the tax revenue, and the reduction in pollution).

    

  




  
    	
      Arthur Pigou. 1912. Wealth and Welfare. London: Macmillan & Co. ↩

    

    	
      Arthur Pigou. (1920) 1932. The Economics of Welfare. London: Macmillan & Co. ↩

    

  



	



    

        

    
    

	
Unit 10 Market successes and failures: The societal effects of private decisions

10.5 External effects: More examples and diagnoses


	external cost, negative externality, external diseconomy
	A negative external effect: that is, a negative effect of an economic decision on other people, that is not taken into account by the decision-maker. It may be described as an external cost, or a negative externality, or an external diseconomy. See also: external effect.




	external benefit, positive externality, external economy
	A positive external effect: that is, a positive effect of an economic decision on other people, that is not taken into account by the decision-maker. It may be described as an external benefit, a positive externality, or an external economy. See also: external effect.
	missing market
	When there is no market within which a potentially beneficial exchange or trade could occur, because of asymmetric or non-verifiable information, we say that the market for the good is missing.
	private property
	Something is private property if the person possessing it has the right to exclude others from it, to benefit from the use of it, and to exchange it with others.
	contract
	A legal document or understanding that specifies a set of actions that parties to the contract must undertake.
	asymmetric information, asymmetry of information
	Information that is relevant to the parties in an economic interaction, but is known by some but not by others. See also: adverse selection, moral hazard.
	verifiable information
	Information is verifiable if it can be verified by a court and hence used to enforce a contract.




​​​​The problem of external effects illustrated by our analysis of Weevokil arises in many different economic settings. Costs like pollution, which are inflicted on others without compensating payments, are termed external diseconomies or negative externalities, while uncompensated benefits conferred on others are external economies or positive externalities.

Negative production externalities


​​​​​​​Chlordecone and PFOA are specific examples of a widespread problem, where firms’ production decisions have negative external effects on the environment, and hence on the wellbeing or livelihoods of the local population—or globally, in the case of carbon emissions. Two more examples are the oil spills by Royal Dutch Shell in the Niger Delta, and lead poisoning in Idaho caused by the Bunker Hill Company (Section 5.14). Other negative externalities of firms’ activities include:


  	Noise: People living near major international airports may experience intrusive levels of noise that can damage physical and mental health.

  	Inadequate safety measures: The Rana Plaza building in Dhaka, Bangladesh, collapsed in 2013, killing more than 1,100 garment workers in factories supplying apparel to global brands at low prices.

  	Deforestation for logging and commercial agriculture destroys the resources and livelihoods of local communities and causes wildfires; it has huge impacts globally on biodiversity loss and climate change.




​When firms make decisions without accounting for the full social cost, one interpretation is that there are missing markets for some of the inputs, so they are treated as if their price was zero. There is no market for a quiet neighbourhood or biodiversity, so airports and loggers do not have to pay to use up these resources. In turn, the price of the product (flights, or tropical hardwood) is too low; it is based only on the inputs that are paid for. Or we might interpret the problems in terms of property rights: the garment workers did not have an enforceable right to be safe at work.


	market failure
	If the allocation resulting from market interactions is not Pareto efficient, we describe the situation as a market failure. The term may be used loosely to refer to any interaction resulting in a Pareto-inefficient allocation, whether or not a specific market is concerned.




​​​To understand some of the reasons why markets fail, it is helpful to remember the institutions that are needed for them to work well. As explained in Section 1.8, private property is a key requirement for a market system. You would hesitate to pay for something unless you believed that others would acknowledge (and if necessary, protect) your right to keep it. Governments provide systems of laws and law enforcement that guarantee property rights and enforce contracts. As demonstrated in the previous section, these institutions matter for private bargaining, too.

The absence of markets and property rights can often be traced to an asymmetric information problem: information about something that matters to someone other than the decision-maker—such as how much noise is produced, or which species have been endangered—cannot be observed, or is not verifiable by a court.

Negative consumption externalities


​The misallocation of resources is not limited to firms polluting the environment. Likewise, our consumption decisions have serious external effects.


​​Since the discovery of penicillin in 1928, the development of antibiotics has brought huge benefits to humanity. Diseases that were once fatal are now treated easily with medicines that are cheap to produce. But if we use them in the wrong dosage, or for non-bacterial conditions, or fail to complete the full course because we feel better, bacteria become resistant to them. ‘Superbugs’ emerge. The World Health Organization has recently warned that we are heading for a ‘post-antibiotic era’: ‘Unless we take significant actions to … change how we produce, prescribe and use antibiotics, the world will lose more and more of these global public health goods and the implications will be devastating.’

If antibiotics are allocated by the market, as in India where they are easily available over the counter in pharmacies, the market price does not capture the full social costs of using them. Even when prescribed by doctors they may be overused, depending on the incentives facing doctors and patients. If decisions depend only on the private benefit to an individual patient—which may be small—future patients will die from previously treatable infections.

There are many other examples:


  	When we decide how, and by how much, to heat our homes, we may not take into account the effect of burning fossil fuels on the climate.

  	Smoking affects the health of people nearby.

  	Our decisions to travel by car have multiple external effects: carbon emissions, air pollution, danger, and congestion for other road users.

  	Noisy students in the street late at night may disturb the sleep of residents. Like airports, they do not face the costs.

  	We use plastic bags and packaging without allowing for the impact of plastic waste on the health of humans and animals, particularly ocean species.



In most cases, we are responding to market prices that are well below social marginal costs. The information conveyed by the low price of fuel, for example, does not include the environmental costs of driving to work rather than taking the train.

Treatment

We can understand why such problems are common by thinking about how they could be avoided.

How could the cost of driving to work accurately reflect all of the costs incurred by anyone, not just the private costs made by the decision-maker? The most obvious way would be to require the driver to pay everyone adversely affected an amount exactly equal to the damage inflicted. This is of course impossible to do, but illustrates what would be needed for the ‘price of driving to work’ to send the correct message.

Although the diagnoses in the examples above are similar, the efficacy of potential treatments differs—depending on the number of people affected, how easy it is to measure the effects, and the practicalities of ensuring compliance.

Property rights, legal redress, and contracts

If the numbers of people involved are small, then—as Coase argued—a legal framework establishing the initial allocation of property rights may facilitate a mutually acceptable outcome. But transaction costs—particularly the difficulty of observing and measuring relevant information—often mean that this is not a practical solution.

Laws and legal institutions can make people face the costs of their decisions by holding them legally liable for costs they inflict on others, compensating those who are harmed. Liability law ensures that if a firm sells a car with a design fault and someone is injured as a result, the firm must pay for the damage. The law may place a duty of care on employers towards their employees, and impose fines or other penalties for an unsafe working environment.


​Likewise, if you drive recklessly on the way to work, skid off the road, and crash into somebody’s house, tort law (the law of damages) in most countries would require you to pay for the damage to the house. Knowing this, you might think twice about driving to work (or at least slow down a bit when you are late). It will change your behaviour and the allocation of resources.

But while tort law can cover some kinds of harm, other important external effects of driving your car, including traffic congestion and air pollution, would not be covered.

Why don’t countries just rewrite their laws to make decision-makers pay for all the costs they inflict on others? A part of the answer is that those inflicting the harm on others typically are profiting from doing so, and if they are powerful enough, like a multinational company, they will be able to prevent the passage of legislation that would address the problem.


	non-verifiable information, unverifiable information
	Information is verifiable if it can be verified by a court and hence used to enforce a contract.
	incomplete contract
	A contract that does not specify, in a way that can be enforced by a court, every aspect of the exchange that affects the interests of parties to the exchange (or of others).




​​Moreover, in seeking to address these problems, governments lack the necessary information (as in the case of DuPont and PFOA). Necessary information is either unavailable or unverifiable by a court. When external effects are complex or difficult to measure, contracts are incomplete and property rights cannot be guaranteed. Think about the difficulty of enforcing a contract between neighbours limiting noise levels, or writing a complete set of contracts giving each fisherman appropriate compensation from each plantation using Weevokil.

Economic instruments: Regulation, tradable permits, taxation


​When the legal system alone cannot address a problem, policymakers look for workable forms of intervention. Direct regulation is one approach: chlordecone was simply banned, and governments set limits on the permitted levels of other harmful substances—such as lead in petrol or paint. Local governments regulate the hours during which entertainment venues are allowed to exceed a prescribed noise level.

Similarly, a government might limit the amount of effluent per month that a firm is allowed to discharge into a river. But regulation can be a blunt instrument. In the case of river pollution, it is really the total amount of effluent that matters for water quality, rather than the amount discharged by each firm. Some countries have tried to manage lakes or river systems by issuing permits that give the owner a right to discharge a certain amount of a pollutant, and allowing the permits to be traded between firms. New South Wales, in Australia, issues tradable permits for industrial discharge of salty water into the Hunter River, in order to protect agriculture and ecosystems from the effects of salinity. For this approach to work, the market price of a permit must be high enough to reflect the external cost.


​In principle, tradable permits can improve the outcome, because the water authority can control the total amount of pollution, and firms that value the right to pollute highly can buy permits from firms that can more easily find other ways of operating. The permit price provides an incentive for firms to adopt less polluting technologies. In effect, this policy treatment creates a new market in response to the diagnosis that one was missing. It is not an easy solution, however: extensive monitoring is required, both to determine the appropriate pollution limits and to ensure that individual firms do not exceed their own permits.


​​Where the price of a good is too low to reflect the social cost, a tax may be used to raise the price and hence ensure that buyers take the social cost into account. In some countries and states, a tax on single-use plastic bags has been notably successful in changing consumer behaviour. Australia, New Zealand, and the UK have a landfill tax, which raises the fees for businesses and local government to send waste to landfill sites to reflect its environmental cost, providing incentives for waste reduction, and recycling.

External benefits cause misallocation too

Some decisions have positive external effects: the social benefit is higher than the private benefit (or the private cost is higher than the social cost).


  	If Kim, the farmer in Section 4.6, contributes to the cost of an irrigation project, all the other farmers in the community will benefit.

  	When a firm invests in R&D, the benefits can often be exploited by other firms who can adopt the new production methods or improve their own products in the same way.

  	If a firm trains a worker who later quits for a better job, the skills of the trained worker go with them: the new firm obtains at least some of the benefits of the training.

  	When someone is vaccinated against an infectious disease, they receive a benefit for themselves, but also benefit people who might otherwise have caught the disease from them.

  	If an employee exerts a high level of effort, the net private benefit (job satisfaction, for example) may be small, but the employer benefits from higher productivity.

  	A country that invests in reducing carbon emissions lowers the risks of climate change for other countries.



Why are external benefits a problem? Although they are indeed beneficial if they are conferred, misallocation of resources happens because decision-makers choose not to confer an uncompensated benefit. Kim would not receive payment for a public-spirited contribution to the irrigation project; the firm that paid for the training cannot collect compensation from the new employer. Just as people who don’t face the true costs of production or consumption decisions are likely to produce or consume too much, those whose actions have external benefits will do too little. The equilibrium of the irrigation game is that each farmer chooses not to contribute, unless they are motivated by social preferences or social norms. Likewise, firms may train too few workers, or do too little R&D, relative to the social good.

Just as for negative externalities, it is typically infeasible to use the legal system to compensate people for the beneficial effects they have on others. For example, to pay the owner of a beautiful garden for the pleasure this confers on passers-by, a court would have to know how much it was worth to each one.


​​​​Establishing property rights can address some problems: for example, a system of patents gives firms the right to exploit the results of their own R&D for a period of time. The law of copyright enables authors to receive an income from their writing, by giving them a right to determine how and where it is published. But by creating a monopoly in the use of the copyrighted material (as intended), copyrights, patents, and other intellectual property rights limit competition, which is also necessary for efficient market outcomes.


	external benefit, positive externality, external economy
	A positive external effect: that is, a positive effect of an economic decision on other people, that is not taken into account by the decision-maker. It may be described as an external benefit, a positive externality, or an external economy. See also: external effect.




​In other cases, economic instruments can help. The Pigouvian remedy would be a subsidy to ensure that the decision-maker takes the external benefit into account. Subsidies or tax incentives can encourage firms to provide worker training; in some countries, these have been financed using a levy scheme, so that the firms that choose not to train have to pay for the training provided by others. But such systems are much more difficult to implement than a plastic bag tax, because of the need to ensure that the training provided is of a type and quality that will benefit other firms as well as the provider.

The table in Figure 10.6 summarizes the features of some of the problems we have discussed so far. In later sections, we will use the same framework for other cases of market failure.






  
    	 
Decision
    	The external effect: how it affects others
    	Costs and benefits
    	Misallocation of resources (market failure)
    	Possible remedies 
(full or partial)
    	Terms applied in this situation
  



  
    	A firm uses a pesticide that runs off into waterways
    	Downstream pollution
    	Private benefit
External cost
    	Overuse of pesticide; overproduction of the crop for which it is used
    	Taxes, quotas, bans, tradable permits, bargaining, common ownership of all affected assets
    	Negative external effect, environmental spillover
  

  
    	You travel to work by car
    	Congestion, danger, and air pollution for other road users
    	Private benefit
External cost
    	Overuse of cars
    	Tolls, quotas, subsidized public transport
    	Negative external effect, environmental spillover
  

  
    	A firm trains a worker
    	Future employers benefit from the skills
    	Private cost
External benefit
    	Too little work-based training
    	Subsidies, training levy schemes
    	Positive external effect, positive spillover
  







Figure 10.6 
External effects and misallocation of resources.







	marginal private benefit, MPB
	The benefit for a producer or consumer of producing or consuming an additional unit of a good. It is called the marginal private benefit, or MPB, to emphasise that it doesn’t include any external benefits conferred on others. See also: marginal external benefit, marginal social benefit.
	marginal social benefit, MSB
	The marginal social benefit (MSB) is the benefit of the production or consumption of an additional unit of a good, including both the benefit for the producer or consumer (marginal private benefit) and the benefits conferred on others. MSB = MPB + MEB.




  Exercise 10.5 Remedies for a positive externality

  Imagine a beekeeper, who produces honey and sells it at a constant price per kilogram.

  
    	Draw a diagram with the quantity of honey on the horizontal axis, so that the marginal cost of honey production is shown as an upward-sloping line, and the price of honey is shown as a horizontal line. Show the amount of honey that the profit-maximizing beekeeper will produce.

    	For the beekeeper, the marginal private benefit of producing a kilogram of honey is equal to the price. But since the bees benefit a neighbouring farmer, by helping to pollinate their crops, honey production has a positive external effect. Draw a line on your diagram to represent the marginal social benefit of honey production. Show the quantity of honey that would be Pareto efficient. How does it compare with the quantity chosen by the beekeeper?

    	Explain how the farmer and beekeeper could both be made better off through bargaining. Why might they be unable to bargain successfully to achieve a Pareto-efficient outcome in practice?

    	Use the diagram you drew to show how the government might improve the situation by subsidizing honey production. Describe the distributional effects of this subsidy, and compare it to the Pareto-efficient bargaining outcome.

  




  Exercise 10.6 Incomplete contracts

  Choose three of the following examples discussed in this section: noise pollution, inadequate safety measures, deforestation, antibiotic resistance, worker training, and climate change. For each example chosen, answer the following questions:

  
    	Explain why the external effects are not (and possibly cannot be) covered by a complete contract.

    	What critical piece(s) of information required for a complete contract are asymmetric or non-verifiable?

  




  Exercise 10.7 Property rights and contracts in Madagascar

  Marcel Fafchamps and Bart Minten studied grain markets in Madagascar in 1997, where the legal institutions for enforcing property rights and contracts were weak.1 Despite this, they found that theft and breach of contract were rare. The grain traders avoided theft by keeping their stocks very low and, if necessary, sleeping in the grain stores. They refrained from employing additional workers for fear of employee-related theft. When transporting their goods, they paid protection money and travelled in convoy. Most transactions took a simple ‘cash and carry’ form. Trust was established through repeated interaction with the same traders.

  
    	Do these findings suggest that strong legal institutions are not necessary for markets to work?

    	Consider some market transactions in which you have been involved. Could these markets work in the absence of a legal framework, and how would they be different if they did?

    	Suggest some examples in which repeated interaction helps to facilitate market transactions.

    	Why might repeated interaction be important even when a legal framework is present?

  




  
    	
      Marcel Fafchamps and Bart Minten. 1999. ‘Relationships and Traders in Madagascar’. Journal of Development Studies 35 (6) (August): pp. 1–35. ↩

    

  



	



    

        

    
    

	
Unit 10 Market successes and failures: The societal effects of private decisions


​10.6 Public goods, non-rivalry, and excludability: A model of radio broadcasting

Some of our examples of decisions that have external benefits can also be described as public goods. These are cases where, if one individual incurs a cost to provide the good, many others can benefit too. If one farmer contributes to the cost of an irrigation scheme, or one country takes measures to reduce carbon emissions, all farmers or all countries benefit. The irrigation scheme is a public good for the community where it is located. Reductions in atmospheric CO2 are a global public good.


	free rider, free riding, free ride
	Someone who benefits from the contributions of others to some cooperative project without contributing themselves is said to be free riding, or to be a free rider.




​The distinction between public goods and positive externalities is not always clear-cut, and both terms are sometimes used loosely. But for example, we wouldn’t describe a beautiful private garden as a public good, because the owner (who incurs the costs of maintaining it) benefits much more than individual passers-by. We generally reserve the term public good for cases where, for each individual, the private costs of producing it would be high and the private benefits low, so that no individual has an incentive to provide the good. If they did, everyone else would simply free-ride on their generosity.

This is exactly the situation in the irrigation game in Unit 4—which is why we called it a public good game. Unless communities can find ways of resolving such social dilemmas collectively, public goods are unlikely to be provided efficiently in the market system. In some cases, they will not be provided at all—unless by a government.


	public good
	A good that, if available to anyone, can be made available to everyone at no additional cost. This characteristic is called non-rivalry. Some economists define public goods more strictly as goods that are both non-rival and non-excludable (non-excludable means that it is impossible to prevent anyone from consuming them).
	non-rival, non-rivalry
	A good is non-rival if, when it is made availaible to one person, it can be made available to everyone else at no additional cost. Non-rivalry is the primary characteristic of a public good.




​​The primary characteristic of a public good is that if it is available to one person, it can be available to everyone at no additional cost, because its use by one person does not reduce its availability to others. Expert weather forecasting is an example (if I can tune in and find out if it’s likely to rain today, so can you). National defence is a public good for a whole country, and is a primary responsibility of governments (if one person is protected from foreign invasion, everyone else is too). This characteristic is called non-rivalry, because potential users are not in competition (rivalry) with each other for the good.


​Knowledge is also a public good. You can use your knowledge of a recipe for baking a cake or the rules of multiplication without affecting the ability of others to use the same knowledge. And the environment provides many public goods. Enjoying a view of the setting sun does not deprive anyone else of their enjoyment.

In all of these cases, once the good is available to anyone, the marginal cost of making it available to additional people is zero.

A model of public good provision


​
  The earliest broadcasting stations included PCGG in the Netherlands, which began in 1919; KDKA in Pittsburgh, US (1920); the BBC in London (1922); and Radio Ceylon, Sri Lanka (1923).



Radio broadcasting to a wide audience began in the 1920s and spread quickly around the world. During the first few decades, most broadcasting companies were government-owned, although commercial stations also existed, particularly in the United States; governments still play a significant role in the broadcasting sector in many countries.

Radio broadcasting satisfies the definition of a public good. Once a radio programme has been produced and broadcast to one person who has a radio, all other radio owners can listen at no additional cost. When another listener switches on, it makes absolutely no difference to the costs of the programme provider, or to the quality of the programme. The programme is a public good, irrespective of whether it is supplied by the public sector or the private sector.

Figure 10.7 shows the demand curve for a radio programme called Min’s Music. Remember that a demand curve represents the willingness to pay (WTP) of potential buyers, lined up in order—in this case, their willingness to pay to listen to the programme. For example, the 4,000th listener would be willing to pay $9. This is a measure of how much this particular listener values the programme: it represents the listener’s private benefit, or equivalently their gain in utility (measured in monetary terms) from listening to it. The demand curve also shows people who would prefer not to listen; they would only listen if paid to do so (those to the right of the 10,000th listener).

For the broadcaster, let the total cost of making and broadcasting the programme be C. The cost doesn’t depend on the size of the audience. However many people are listening, the cost doesn’t increase if someone else turns on their radio—so the marginal cost of supplying the programme to another listener is zero. (Be careful here: the model is for a particular programme of fixed type, length, and quality, and these are the costs of supplying it. We are not considering the marginal cost of another minute of broadcasting, for example.)




                [image: In this diagram, the horizontal axis shows the number of listeners N, and ranges between 0 and 14000. The vertical axis shows the price P in dollars, and ranges between minus 8 and 16. Coordinates are (number of listeners, price). A downward-sloping, straight line passes through points (4000, 9) and (10000, 0) and is labelled Demand (WTP). A horizontal line passes through point (0, 0) and is labelled marginal broadcasting cost.]



Figure 10.7 
Demand and marginal cost for Min’s Music.






The figure indicates that the Pareto-efficient allocation would be for 10,000 people to listen to the programme. If there were only 8,000 listeners, for example, there would be another 2,000 who would value the experience and would be better off if they listened, too. And including them would have no effect on the broadcaster or anyone else. Conversely, if there were 12,000 listeners, 2,000 people’s lives would be improved if their radios were turned off.

The shaded area represents the sum of the private benefits of the 10,000 people who would like to listen to the programme—that is, the social benefit of the programme. Given the numbers we have chosen for purposes of illustration, it is equal to $75,000.

How could the Pareto-efficient allocation be achieved? If the price of listening was P = 0, then 10,000 people would choose to listen, and the social benefit would be $75,000. (It would also be the consumer surplus.) But in that case, the producer of the programme would receive no revenue, and overall it would incur a loss equal to C, the cost of making and broadcasting the programme. No private provider would be willing to do this.

Nevertheless, there is a net social benefit of producing and supplying it for free, provided that the production and broadcasting cost is not too high. There are no external costs, so:

\[\begin{align*} 
\text{private and social cost of making}\\
\text{and broadcasting } \textit{Min's Music} &= C \\ 
\text{social benefit} &=\$75,000 \\ 
\text{net social benefit} &=\$75,000-C 
\end{align*}\]
For example if C = $40,000, the net social benefit is $35,000, so it would be socially beneficial for the programme to be made.

What can be done? One solution is for the government to provide the broadcasting service, thereby controlling the production of radio programmes, financing them out of general taxation, and broadcasting them for free. In the early years of broadcasting, this was the dominant model in most countries. The US followed an alternative path: commercial radio stations were financed by advertising. Firms would pay to sponsor programmes, or for short adverts to be aired periodically, because broadcasting enabled them to reach a large audience.

Excludability


	excludable, excludability
	A good is excludable if (at zero or low cost) a potential user may be denied access to the good. See also: non-rival.




​In the early days of radio broadcasting, providers were unable to prevent people from listening. With technological development in radio and television broadcasting, a wider range of solutions became possible. Technology has allowed broadcasters to set a price for their programmes, and restrict access to those who pay. Broadcast programmes are now an excludable public good: the provider can choose whom to supply and whom to exclude.

Does this solve the problem? The answer is no.


	deadweight loss
	A measure of the total loss of surplus (that is, potential gains from trade) relative to the maximum available in the market.




​Figure 10.8 shows what happens if the broadcaster sets a price of $6 for listening to Min’s Music. The number of listeners falls from 10,000 at Pareto-efficient point E, to 6,000. Since fewer people listen, at a higher price, the total benefit to listeners falls a lot. The social benefit of the programme is now the sum of the listeners’ benefits and the broadcaster’s revenue. But it is smaller than before—the higher price leads to a deadweight loss.





                [image: In this diagram, the horizontal axis shows the number of listeners N, and ranges between 0 and 14000. The vertical axis shows the price P in dollars, and ranges between minus 8 and 16. Coordinates are (number of listeners, price). A downward-sloping, straight line passes through points (4000, 9) and E (10000, 0) and is labelled Demand (WTP). A horizontal line passes through point (0, 0) and is labelled marginal broadcasting cost. Another horizontal line passes through point (0, 6) and is labelled P=6. A vertical line passes through point (6000, 6). The area between points (6000, 6), (0, 6) and (0, 15) is the benefit to listeners. The area between points (6000, 6), (6000, 0), (0, 0) and (0, 6) is the revenue. The area between points E, (6000, 0), and (6000, 6) is the deadweight loss.]





  
    	Price
    	Number of listeners
    	Revenue
    	Benefit to listeners
    	Social benefit
    	If C = 40,000
    	If C = 30,000
  

  
    	Net social benefit
    	Profit
    	Net social benefit
    	Profit
  



  
    	0
    	10,000
    	0
    	75,000
    	75,000
    	35,000
    	−40,000
    	45,000
    	−30,000
  

  
    	6
    	6,000
    	36,000
    	27,000
    	27,000
    	23,000
    	−4,000
    	33,000
    	6,000
  

  
    	7.5
    	5,000
    	37,500
    	18,750
    	18,750
    	16,250
    	−2,500
    	26,250
    	7,500
  

  
    	10.5
    	3,000
    	31,500
    	6,750
    	6,750
    	−1,750

    	−8,500
    	8,250
    	1,500
  







Figure 10.8 
Private provision of Min’s Music when it is excludable.






The table shows what happens to the social benefits of the programme as its price rises. As the audience is restricted, the social benefit falls, and the benefit to listeners falls faster. The right-hand columns show the net social benefit and the provider’s profit, which depend on the cost of making the programme, C. If C = 40,000, the provider cannot cover its costs at any of these prices. If C = 30,000, raising the price does enable the provider to make a profit: it does best at a price of $7.50. In this case, a private provider would be willing to supply the programme. But the reduction in benefits for listeners would be high.

This example illustrates two important things about excludable public goods:


  	Excludability may make it possible for the good to be supplied in the market system, but does not always do so (it depends on costs and demand in each case).

  	If the public good is provided privately with a positive price, there are deadweight losses and reductions in the benefits to consumers.




​​Whether an excludable good is provided in the market system depends also on the extent of competition between providers. In our example of Min’s Music, we didn’t consider the possibility that another provider might enter the market and take away some of the audience—and hence reduce demand for the programme. In particular, if Min’s Music was being broadcast regularly at a profit, a competitor might attract some of the audience with another programme with similar characteristics, making it impossible for Min’s Music to survive.


  Exercise 10.8 Providing podcasts

  Podcast providers face similar issues to those of radio broadcasters. Consider the following methods of raising the required money to finance an educational podcast:

  
    	public provision (financed by general taxation)

    	advertising (sponsors pay to be mentioned in the podcast)

    	subscription (the podcast is available only to paid subscribers)

    	‘freemium’ model (an abridged version of the podcast is available for free, with the full version and additional features available only to paid subscribers).

  

  Discuss the advantages and disadvantages of each method, including its effect on market surplus. Which would you recommend, and why?



	



    

        

    
    

	
Unit 10 Market successes and failures: The societal effects of private decisions

10.7 Public goods and bads, open access, and shared resources


​Examples of public goods, some of which we have discussed already, are:


  	national defence

  	clean air

  	knowledge

  	street lighting

  	community irrigation system

  	crime prevention

  	radio broadcasting.



All of these goods share the characteristic of non-rivalry, the primary characteristic of public goods. Knowledge isn’t used up if one person makes use of it; a street light helps you find your way just as effectively if someone else passed by earlier; all law-abiding members of the community benefit if crime is low in their neighbourhood.


	excludable public good, club good
	A good that is non-rival (can be supplied to more users at no additional cost) but excludable (it is possible to prevent people from using it) may be called an excludable public good, or a club good.




​Economists often define public goods as goods that are both non-rival and non-excludable. We prefer to think of non-rivalry as the primary characteristic. So we describe non-rival goods for which exclusion is feasible as excludable public goods, as we did in the previous section. This term is frequently used and well understood, whatever formal definition of public goods is used.


  CORE Econ’s The Economy is a public good. Exclusion is possible, but we prefer to make the ebook available free to students and teachers.




​Excludability is a characteristic that can be changed, either as a result of the development of technologies for exclusion, as in the case of broadcasting, or by introducing legal restrictions. Some countries finance broadcasting by requiring users to pay for a television licence, with monitoring and legal enforcement. More importantly, whether or not excludability is possible, the value of the good to consumers is the same, and the economic problem remains: private providers will not supply a non-rival good at the Pareto-efficient level, and depending on costs—both of the good itself, and the exclusion technology—may not supply it at all.


​Other examples of excludable public goods are the information in a copyrighted book, or a film shown in an uncrowded cinema: it costs no more if an additional viewer is there, but the owner can nonetheless require a payment to see the film. The same goes for a toll bridge, or a quiet road on which toll gates have been erected. Drivers can be excluded (unless they pay the toll) even though the marginal cost of an additional traveller is zero.


	excludable public good, club good
	A good that is non-rival (can be supplied to more users at no additional cost) but excludable (it is possible to prevent people from using it) may be called an excludable public good, or a club good.




	copyright
	Ownership rights over the use and distribution of an original work.
	artificially scarce
	A good is artificially scarce if it is non-rival (can be supplied to more users at no additional cost) but some users are excluded from using it, either directly or because the price is greater than their willingness to pay. See also: excludable public good.




​​Excludable public goods are sometimes called artificially scarce, or club goods. They can function a bit like joining a private club: adding one more member costs the golf club nothing (at least, if the golf course is not crowded) but the club will still charge a membership fee. But some don’t seem much like clubs: a copyrighted book or a toll bridge, for example, are also ‘club goods’.

Public bads


​‘Goods’ in economics are things that people want to use or consume. But there are also ‘bads’: things that people don’t want, and might be willing to pay to not have, such as household refuse, or unpleasant-smelling drains. These are private bads. Analogously, we can define public bads: air pollution, for example, is a bad that affects many people simultaneously. It is non-rival in the sense that one person suffering its effects does not reduce the suffering of the others. Atmospheric CO2 is a global public bad.

The characteristic analogous to excludability in the case of public bads is whether people can be protected from suffering their effects. We might describe an epidemic disease such as polio as a public bad, which became ‘excludable’ as a result of the development of a vaccine.

Open-access resources, shared resources, and governance


	open-access resource
	A resource that is rival or partially rival (more people using it reduces the benefits to others) but non-excludable (it is impossible to exclude anyone from using it).
	common-pool resource
	A resource that is rival or partially rival (more people using it reduces the benefits to others) but non-excludable within a community of users. All members of the community are able (and in some cases have a legal right) to use it, but outsiders can be excluded.




​​Other types of goods that have some features in common with public goods are open-access resources and shared resources known as common-pool resources.

Open-access environmental resources

Humans have been eating fish from the ocean for around 150,000 years. For most of history, fish stocks were a public good—one person catching a fish had no effect on the availability of fish to others. Moreover, since fish stocks simply existed, there was no downside: they were not subject to the problem of free-riding that affects public goods produced by humans. But as human populations and the technology of fishing expanded, the extraction of fish began to outstrip the ability of fish populations to reproduce, and fish stocks began to decline.

Once the level of fishing is sufficiently high to endanger fish stocks, fishing is costly. It is no longer non-rival, because when one trawler brings in its catch, there are fewer fish left for others. The cost of resource depletion is shared by everyone who wants to catch fish, now and in the future. In other words, the private marginal cost of fishing is much lower than the social marginal cost. Like other activities with negative external effects, people do too much of it. A similar story applies to other environmental resources: the atmosphere, the ozone layer, and biodiversity could once be regarded as non-rival, but have more recently been damaged or depleted by human activity.


​Common land and shared resources


  
  ​Common land is not common property; it is a system of governance that originated in medieval England to give legal rights of access to land, for specific purposes such as grazing animals or gathering wood, to people who owned no land themselves. It has been estimated that around 35% of England was common land in the late fifteenth century, falling thereafter to about 3% today. Related systems of communal land rights and governance have been used in other countries.




​​The phrase ‘tragedy of the commons’ is used to describe cases like ocean fishing, in which open access leads to overexploitation of resources. Applied to herders grazing their animals on common land, it would suggest that since the private cost of adding another animal is below the social cost, the pasture would be overgrazed. But common land is more accurately described as a resource shared by a specific community of users. The group members have an incentive to cooperate in managing the resource, avoiding the ‘tragedy’. This is not always successful, but the work of Elinor Ostrom, described in Unit 4, shows how communities can manage shared resources sustainably through social norms and preferences, and agreed systems of governance.

Even in the case of open-access environmental resources, it may be possible to develop systems of governance based on local or international agreements that protect resources from depletion. The European Union sets ‘total allowable catches’ for over 200 commercial fish stocks in both EU and international waters. International negotiations on climate change and the ozone layer are described in Unit 4.


	congestible public goods
	If a public good becomes partially rival as more people use it, it may be described as a congestible public good.




​The argument about overuse of shared resources can also be applied to public roads and highways, and public amenities such as parks and swimming pools. When only a few people use them, they are public goods, but as the number of people using them increases they become congested, and hence at least partially rival. Each extra user—the marginal user—affects the value of the good for other users. They are sometimes called congestible public goods.

We know that excluding consumers from non-rival goods results in a Pareto-inefficient allocation. But when public amenities become congested, exclusion may be exactly what is needed to restore efficiency. For example, an entrance charge to a publicly owned swimming pool, exactly equal to the marginal cost an additional swimmer imposes on others using the pool, could (in principle) ensure an efficient allocation. Those excluded would be people whose valuation of swimming was less than the social cost of the congestion they would cause. Such a charge may not be sufficient to cover the full cost of building and maintaining the pool; nevertheless we would expect the social losses of private provision to be lower for goods that become rival as a result of overuse.

Classifying goods


	private good
	A good that is rival (when one person consumes a unit of the good, that unit is not available to others) and excludable (people can be prevented from consuming it).




​​We have discussed many examples of private goods: loaves of bread, clothing, a lottery prize divided between Zoë and Yvonne (Unit 4) and boxes of breakfast cereal. Private goods are both rival (more for Zoë means less for Yvonne) and excludable (Zoë can prevent Yvonne from taking her money).


  Some forms of knowledge can be subject to intellectual property rights, such as a patent or copyright, which limits the ways it can be exploited for a period of time.




​At the other extreme are what are sometimes called pure public goods, like national defence, or knowledge, which are entirely non-rival (the marginal cost of an additional consumer is zero) and non-excludable (it is impossible to exclude people from their benefits).

Goods are sometimes classified according to rivalry and excludability in a 2 × 2 matrix. But the true picture is more complicated: the extent of rivalry or excludability in goods is a matter of degree. Some goods are rival in some circumstances, but not in others. Excludability varies with governance and the legal system, and with technology; even if feasible, it is not necessarily used, or desirable.

In Figure 10.9, we have classified some of the goods discussed in this section. The excludability row includes goods for which exclusion is possible in principle, even if—as in the case of public roads and parks—it is rarely used. The intermediate column includes the many important goods that are rival in some circumstances, but not all.






  
    	 
    	Rival
    	Partially rival
    	Non-rival
  



  
    	Excludable (exclusion is feasible, although it may not always be used)
    	Private goods:
food, clothes, houses, etc.
    	Privately owned resources such as parks, forests, fishing lakes, sports clubs, football matches, art galleries, theatres, and cinemas.
Public amenities such as parks, libraries, swimming pools, and sports facilities; public roads and highways; public transport services
(sometimes called congestible public goods)
    	Excludable public goods (sometimes called club goods)
R&D (patents), books, art and design (copyright), broadcasting, streaming of music and film, online resources such as journalism, open-source software, and CORE Econ’s The Economy
  

  
    	Non-excludable
    	Depletable open-access mineral resources in international waters, or the Antarctic
    	Exploitation of ocean fish stocks and other wild plant and animal species, and of some wild areas including rainforest; common land (non-excludable to those with commoners’ rights)
    	Pure public goods:
national defence;
street lighting;
knowledge (for example, the rules of arithmetic);
renewable sources of power: solar, wind, tides
  







Figure 10.9 
Rivalry and excludability.






Analysing goods in terms of their rivalry and excludability helps us to determine how they can be allocated most efficiently. Markets typically allocate private goods (although where there is little competition, the allocation is unlikely to be Pareto efficient). Otherwise:


  	When goods are non-rival, the marginal cost is zero: Setting a price equal to marginal cost (as is necessary for a Pareto-efficient market transaction) will not be possible unless the provider is subsidized.

  	If non-rival goods are also excludable, market provision may be possible, although the allocation is unlikely to be Pareto efficient.

  	When goods or resources are not excludable, there is no way to charge a price for them: Produced goods will not be privately provided and resources will be overused.




	patent
	A right of exclusive ownership of an idea or invention, which lasts for a specified length of time. During this time, it effectively allows the owner to be a monopolist or exclusive user.





​So when goods are not private, public policy may be required to allocate them. National defence is a responsibility of the government in all countries. Environmental policy addresses problems of common-pool resources and public bads such as pollution, and carbon emissions. Governments also adopt a range of policies to address the problem of knowledge as a public good, such as issuing patents to give firms an incentive to undertake research and development (R&D) (Unit 21 from the first edition of The Economy).

Although we have focused on non-rivalry and non-excludability in this section, all of the problems associated with public goods and shared resources can be interpreted in terms of external effects—where decision-makers don’t take into account the full social marginal costs and benefits of their actions. Figure 10.10 summarizes the features of some of the examples we have discussed in this and the previous section using the same framework as in Figure 10.6.






  
    	Decision
    	The external effect: how it affects others not included in the contract 
    	Costs and benefits
    	Misallocation of resources
(market failure)
    	Possible remedies
(full or partial)
    	Terms applied in this situation
  



  
    	A firm broadcasts a radio programme
    	Listeners can enjoy the programme
    	Private cost
External benefit
    	Too few programmes, and/or too few listeners (if some are excluded by the price)
    	Public provision, public subsidy, advertising
    	Public good, positive external effect, non-rivalry, excludability
  

  
    	A firm invests in R&D
    	Other firms can exploit the innovation
    	Private cost
External benefit
    	Too little R&D
    	Publicly funded research, subsidies for R&D, patents
    	Public good, non-rivalry, positive external effect, free-riding
  

  
    	You use fossil fuels to heat your house
    	Carbon emissions
    	Private benefit
External cost
    	Too much atmospheric CO2, causing global warming
    	Carbon taxes, regulation, quotas
    	Global public bad, negative external effect
  

  
    	A fishing boat catches cod in international waters
    	Fewer fish for other boats
    	Private benefit
External cost
    	Overfishing: depletion of cod stocks
    	Regulation, quotas
    	Open-access resource, negative external effect, depletable resource, tragedy of the commons
  

  
    	You go to a crowded swimming pool
    	Increased congestion
    	Private benefit
External cost
    	Overuse of the pool
    	Entry or membership fee
    	Shared resource, excludable public good, club good, artificial scarce resource, negative external effect
  







Figure 10.10 
External effects: public goods and bads, and shared resources.







  Exercise 10.9 Rivalry and excludability

  For each of the following goods or bads, decide whether they are rival and whether they are excludable, and explain your answer. If you think the answer depends on factors not specified here, explain how.

  
    	a free public lecture held at a university lecture theatre

    	noise produced by aircraft around an international airport

    	a public park

    	a forest used by local people to collect firewood

    	seats in a theatre to watch a musical

    	bicycles available to the public to hire to travel around a city.

  




  
    Question 10.5 Choose the correct answer(s)

    Read the following statements and choose the correct option(s).

    
      	Some public goods are rival.

      	A public good must be non-excludable.

      	A good cannot be rival and non-excludable.

      	If a good is non-rival, then the cost of an additional person consuming it is zero.

    

    
      	Public goods are non-rival by definition.

      	Non-rivalry is the key characteristic of a public good, not non-excludability. For some public goods, it is possible to exclude additional users even though the cost of use is zero, for example subscription TV. Such goods are called artificially scarce.

      	For example, common grazing land is rival but non-excludable. Such goods are called common-pool resources.

      	A good is non-rival if its use by one person does not reduce its availability to others, so it can be made available to another person without cost.
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10.8 Asymmetric information: Principal–agent relationships, hidden actions, and incomplete contracts


  Before you start

  In Sections 10.8 and 10.9, we apply principal–agent models and incomplete contracts, which were introduced in Unit 6. If you are not familiar with these concepts, you should read Section 6.6 before proceeding.




	asymmetric information, asymmetry of information
	Information that is relevant to the parties in an economic interaction, but is known by some but not by others. See also: adverse selection, moral hazard.
	incomplete contract
	A contract that does not specify, in a way that can be enforced by a court, every aspect of the exchange that affects the interests of parties to the exchange (or of others).




​​When we examine cases in which the market system fails to allocate resources efficiently, we often find an asymmetry of information at the root of the problem. If information about something that affects the value of a market transaction is not observable by both parties, and verifiable by a court, then it cannot be included in the contract governing the transaction. We have a problem of incomplete contracts.


	conflict of interest
	The situation that arises in an economic interaction if in order for one party to gain more, another party must do less well.
	moral hazard, hidden actions
	If there is a conflict of interest between a principal and an agent over the agent taking some action that cannot be observed or cannot be verified by a court, then the principal faces a problem of hidden actions; also known as moral hazard.




​Unit 6 describes the principal–agent relationship between an employer (the principal) and employee (agent). There is a conflict of interest: the employer would like the employee to work hard; the employee prefers not to. The problem of asymmetric (or non-verifiable) information is that the employer (or at least the court) cannot observe or measure the employee’s work effort, so the required effort level cannot be included in the employment contract. A similar example, discussed in Unit 9 is the relationship between a lender and a borrower. The lender (principal) cannot tell whether a borrower (agent) is using a loan wisely, so that it can be repaid on time.


​​These are examples of a general class of principal–agent models, called hidden-action problems, in which an action taken by the agent is ‘hidden’ from the principal, or ‘unobservable’, leading to a problem sometimes called a moral hazard.


  Hidden actions and moral hazards

  The problem of hidden action occurs when some action taken by one party to an exchange is not known or cannot be verified by the other. For example, the employer cannot know (or cannot verify) how hard the worker they have employed is actually working.

  The term moral hazard originated in the insurance industry to express the problem that insurers face, namely, the person with home insurance may take less care to avoid fires or other damages to their home, thereby increasing the risk above what it would be in absence of insurance. This term now refers to any situation in which one party to an interaction is deciding on an action that affects the profits or wellbeing of the other, but which the affected party cannot control by means of a contract—often because the affected party does not have adequate information on the action.



Hidden-action problems arise in many economic relationships, wherever:


  	there is an action that benefits the principal, but is costly or difficult for the agent (hence a conflict of interest), and

  	the action cannot be specified in a contract, because information about it is either asymmetric (the agent knows what action is taken, but the principal doesn’t) or unverifiable (it cannot be used by a court to enforce a contract).








  
    	Principal
    	Agent
    	Hidden action by agent
  



  
    	Employer
    	Employee
    	Quality and quantity of work
  

  
    	Owner of a firm
    	Manager
    	Effort to maximize owner’s profits
  

  
    	Bank (lender)
    	Borrower
    	Prudent use of loan (sufficient to repay it)
  

  
    	Landlord
    	Tenant
    	Care of the apartment
  

  
    	Insurance company
    	Insured person
    	Behaviour to reduce risk of a claim
  

  
    	Government
    	Unemployed worker receiving benefit
    	Active job search 
  

  
    	Car or house owner
    	Car mechanic, 
plumber, electrician
    	Quality of repair work
  







Figure 10.11 
Hidden action problems.






Such problems arise particularly in relationships that last for a period of time after the contract (formal or informal) is agreed, where there is uncertainty about things other than the agent’s action that may affect the value of the relationship to the principal. For example, the insurance company cannot tell whether the car was stolen because the owner failed to lock it, or because they were unlucky enough to be targeted by an expert thief. Similarly, profits may be low for reasons other than the manager’s efforts, and an unemployed worker who remains unemployed may have been unlucky or not trying.


​Hidden-action problems generally result in an inefficient allocation of resources. If the principal can give the agent an incentive to behave in the principal’s interest, this may be a partial solution. In the labour discipline model in Unit 6, the employer pays a wage above the reservation wage to provide an incentive for effort. The worker then exerts effort to avoid being caught shirking and fired. But the resulting allocation is not Pareto efficient: wages above the reservation level lead to a labour market outcome in which some workers are involuntarily unemployed (Section 6.11). In Unit 9, the hidden-action problem between borrower and lender results in some people who wish to borrow facing credit constraints or exclusion from the credit market.


  Exercise 10.10 Principal–agent relationships and hidden-action problems

  For each of the following examples, explain:

  
    	who is the principal and who is the agent

    	which aspects of their interaction are of interest to each and are not covered by a complete contract

    	why this hidden-action problem results in a Pareto-inefficient allocation of resources.

  

  
    	A company hires a security guard to protect its premises at night.

    	A charity wants to commission research to find out as much as possible about a new virus.
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10.9 Hidden actions and risk: Market failure in insurance and credit markets


​​​Hidden actions are a serious problem in insurance and credit markets because uncertainty and risk play a central role in the outcome from an insurance policy or loan. The chance of a bad outcome for the principal depends on unavoidable risks, but also on the actions of the agent.


  For more about calculating expected pay-offs, read Extension 4.11.




​You would like to be able to fully insure your car against the risks of theft and damage resulting from an accident. The insurance company is willing to provide insurance if the premium is not less than the amount it expects you will claim over the period of cover. For example, if the value of the car is V, and a policy provides full cover against theft in return for an insurance premium P:

\[\begin{align*} 
\text{expected pay-off to insurance company} &= P - \text{expected claim} \\ 
&= P - \text{(probability of theft } \times V) 
\end{align*}\]
But the probability of theft or damage depends on your own behaviour. If you make a claim, the insurance company (the principal) cannot tell how much you were yourself to blame for the theft or the accident. And buying an insurance policy may make you (the agent) more likely to take exactly the risks that are now insured: you may take less care in driving or locking your car than someone who had not purchased insurance.

Insurers typically place limits on the insurance they sell. For example, coverage may not apply (or may be more expensive) if someone other than the insured is driving, or if the car is usually parked in a place where cars are often stolen. These provisions can be written into an insurance contract.

But the contract is incomplete. The insurer cannot enforce a contract about how fast you drive or whether you always lock your car. These are the hidden actions. Information is asymmetric: you know these facts, but the insurance company does not.

A similar situation arises in the credit market, as described in Section 9.9. A bank (the principal) will be willing to make a loan to a borrower (agent) who wants to finance an investment project, if the bank expects the loan to be repaid in future. If repayment were guaranteed, then for a loan L at interest rate r, the amount repaid would be (1 + r) L. But lending is risky:

\[\begin{align*} 
\text{expected pay-off to bank} &= \text{expected repayment} - L \\ 
&= \text{(probability of repayment} \times \text{(1 + } r)L)-L
\end{align*}\]
The probability of repayment depends on both unavoidable risks affecting the success of the project, and on prudent use of the funds and hard work by the borrower.

Again, the contract is incomplete. Good behaviour by the borrower cannot be enforced; neither can the bank go to court to enforce repayment if the borrower has no funds left. And—just as an insured person may take less care—borrowers may be less prudent and more inclined to take risks if the bank bears the consequences of failure, compared with how they would behave if they were investing their own wealth.

What can the principal do?


	equity
	Shares (stocks) in a business are known collectively as equity. The total value of the equity held by the shareholders is the net worth of the business, and an individual shareholder’s equity in the business is the total value of the shares they own. There is a second entirely different use of the term, meaning fairness, as in ‘an equitable division of the pie’.
	collateral
	An asset that a borrower pledges to a lender as a security for a loan. If the borrower is not able to make the loan payments as promised, the lender becomes the owner of the asset.




​​The problem for both the insurance company and the bank is that the agent’s actions are hidden, and the agent has little incentive to behave prudently. A partial solution is to find a way of providing the incentive. In the similar case of employment effort, this is done by raising the wage so that the employee has something to lose—the rent from a high-paying job. As discussed in Section 9.9, a lender can achieve the same effect by requiring the borrower to invest some of their own wealth (equity) in the project, or to provide collateral (a mortgage contract gives the lender the right to repossess the house in the event of failure to make contractual repayments), bringing the agent’s incentives more in line with those of the principal.


​Likewise, an insurance company can ensure that the agent’s incentives are better aligned with its own by providing only partial insurance. (Full insurance would mean that an insured person would be indifferent as to whether their possessions were stolen or not: they would have no incentive at all to take care.) It is common for insurance policies to specify an ‘excess’: an amount that the insured person has to pay themselves in the event of a claim, giving them an incentive to take care.

Hidden actions have external effects


​Though seemingly very different, hidden-action problems have an important feature in common with problems, such as pollution and public good provision, which were analysed in earlier sections. Here again, someone makes a decision that has external costs or benefits for someone else. The insured person or borrower (the agent) decides how much care to take. Taking care has an external benefit for the principal, but a private cost for the agent. The result is market failure.

What form does the market failure take? First, people without wealth or collateral are not able to undertake potentially profitable investment projects. And no-one can purchase full insurance. Both of these things would be possible if there were no asymmetries of information.

Second, even with partial mitigations such as equity or an excess, the agent’s incentives will not be fully aligned with those of the principal. The social benefit of care, to the principal and agent jointly, is still greater than the private benefit to the agent. So too little care will be taken. Because the probability of a bad outcome is increased, the principal will raise the price (interest rate or insurance premium). Too little insurance will be purchased; only the less risky investment projects with the highest returns will be financed.

In other words, some potential mutually beneficial transactions will not occur. Compared with the outcome in the absence of information asymmetry, the market allocation will not be Pareto efficient.

With some risks, an insurance market is missing altogether: governments provide cover against unemployment because private firms rarely do so. Getting a low grade in an important exam is a risk facing even the hardest-working student, but you are unlikely to be able to insure yourself against it.

Inequality

In addition, market failure leads to an inequality of outcomes for rich and poor agents. The consequences of being unable to insure yourself against a loss are more serious for those who cannot afford to replace a stolen or damaged item.

Those with little wealth may not be able to get a loan (credit exclusion) or face higher interest rates (credit constraints). even for a project that would have used the resources in a highly productive way—for example, a new business, the cost of a licence to practise a trade, or training. Sometimes a high-quality project from a poor would-be borrower is not funded by the lender, while a rich individual with a middling project gets a loan.


​This form of market failure arises particularly when wealth is very unequally distributed. Read Exercise 9.11 for how the Grameen Bank addressed this problem by making groups of borrowers jointly responsible for loan repayment, thereby giving them an incentive to work hard and take prudent decisions without the need for equity or collateral.


  
    Question 10.6 Choose the correct answer(s)

    Read the following statements and choose the correct option(s).

    
      	Market failure occurs in the credit market because loans are given to rich people with low-quality projects.

      	It is easier for rich people to get loans because they are able to provide equity or collateral.

      	Hidden action can lead to markets being missing altogether.

      	Full insurance can mitigate the principal–agent problem in insurance markets.

    

    
      	The rich may not get a loan if the project quality is low. The problem (market failure) is that poor people do not get a loan even if the project is of high quality.

      	Lenders can reduce the moral-hazard problem by requiring equity or collateral, which only richer people are able to provide.

      	There are some risks, such as unemployment, where private markets for insurance do not exist.

      	Full insurance would not mitigate the principal–agent problem in insurance markets: an insured person would be indifferent as to whether their possessions were stolen or not as they would have no incentive at all to take care. However, partial insurance requires the insured person to pay part of the costs, giving them an incentive to take care.
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10.10 Asymmetric information: Hidden attributes and adverse selection


	adverse selection, hidden attributes
	A hidden-attributes or adverse-selection problem occurs when some characteristic of a product or service being exchanged is not known to the other parties. For example, someone purchasing health insurance knows their own health status, but the insurance company does not. The lack of information affects the price at which the uninformed party is willing to buy or sell, and this can lead to an ‘adverse selection’ of goods in the market: for example, only the least healthy people wanting to buy health insurance.




​​A second form of asymmetric information leading to market failure involves the hidden attributes (characteristics) of a good or product. When you want to purchase a used car, for example, the seller knows the quality of the vehicle. But you do not. This attribute of the car is hidden from the prospective buyer. Hidden attributes can cause a problem known as adverse selection.


  Hidden attributes and adverse selection

  The problem of hidden attributes occurs when some characteristic of a product or service being exchanged is not known to all parties. An example is that the individual purchasing health insurance knows their own health status, but the insurance company does not.

  The term adverse selection refers to the problem faced by parties to an exchange in which the terms offered by one party will cause some exchange partners to drop out. An example is the problem of asymmetric information in insurance: if the price is sufficiently high, the only people who will seek to purchase medical insurance are people who know they are ill (but the insurer does not). This will lead to further price increases to cover costs.



A model of hidden attributes and adverse selection


  
  ​​The economist George Akerlof was the first to analyse this problem in 1970. Initially, his paper on the subject was rejected by two economics journals for being trivial. Another returned it, saying that it was incorrect. Thirty-one years later, he was awarded the Nobel Prize for his work on asymmetric information. Akerlof and co-author Robert Shiller give a simple explanation of the so-called market for lemons in this book: George A. Akerlof and Robert J. Shiller. 2015. Phishing for Phools: The Economics of Manipulation and Deception. Princeton, NJ: Princeton University Press.




​A famous model of how hidden attributes may result in a market failure is known as the market for lemons. A ‘lemon’ is slang for a used car that you discover to be defective after you buy it. The model describes a used car market:


  	Every day, ten owners of ten used cars consider selling.

  	The ten cars differ in quality, measured by the true value of the car to its owner. Quality ranges from zero to $9,000 in equal steps: there is one worthless car, one worth $1,000, another worth $2,000, and so on. The average value of the cars is therefore $4,500.

  	There are many prospective buyers and each would happily buy a car for a price equal to its true value, but not more.

  	Sellers do not expect to receive the full value of their vehicle, but they are willing to sell if they can get more than half the true value. So the joint surplus on each car—the gain from trading it—will be half the price of the car.



If prospective buyers were able to observe the quality of every car, then buyers would approach each seller and bargain over the price, and by the end of the day all of the cars (except for the entirely worthless one) would be sold at a price somewhere between their true value and half the true value. The market would have ensured that all mutually beneficial trades took place.

But, each day there is a problem: prospective buyers have no information about the quality of any car that is for sale. Suppose that what they do know is that ten cars came up for sale in this market yesterday, and—from the experience of yesterday’s buyers—the average value of cars sold was $4,500. Based on this observation, the most they are willing to pay for a car is $4,500. And the sellers observe this information too.

What will happen today?


  	At the beginning of the day, each prospective seller considers selling their car, expecting a price of $4,500 at the most. Most owners are happy, because it is more than half the true value of their car.

  	But one owner isn’t pleased. The owner of the best car, worth $9,000, realises that no prospective buyer will pay more than half its value, and decides not to sell.

  	The other nine cars will sell today: their value averages $4,000.



And tomorrow?


  	Tomorrow’s buyers and sellers will know the average value of the nine cars sold today. Buyers will decide to pay at most $4,000 for a car.

  	Among tomorrow’s sellers, the owners of both the $9,000 and $8,000 cars know that they won’t get their minimum prices, which are greater than $4,000. Neither car will be offered for sale.

  	So the average quality of cars sold tomorrow will be $3,500.



The day after that, the owner of the third-best car will not be willing to sell either. And so it goes on. One by one, owners of higher-quality cars drop out of the market until, at some point next week, only the totally worthless car will remain. No one other than the owner of a lemon would be willing to sell it.

Of course, markets do not literally ‘unravel’ like this. The argument illustrates that, given the range of car qualities and values to buyers and sellers in this example, there could be no market equilibrium in which the cars are traded as they would be if quality could be observed.


	missing market
	When there is no market within which a potentially beneficial exchange or trade could occur, because of asymmetric or non-verifiable information, we say that the market for the good is missing.




​Economists call problems like this adverse selection, because the prevailing price selects which cars will be left in the market. In the example above, there are no cars left at all—the market disappears altogether. Adverse selection results in a missing market.

If the numbers in the example had been different, there might have been an equilibrium in which some cars—the lower quality ones—were sold. Again, the selection of cars is adverse for buyers, resulting in market failure: a Pareto inefficient allocation of used cars.

Adverse selection in the insurance market


​The lemons problem—that is, the problem of hidden attributes—also arises in insurance markets.


​An important example is health insurance. Imagine hypothetically that you are born into a population in which some people will contract a serious health problem later in life, while others will be entirely healthy until old age. Furthermore, the costs of treatment are high—impossible for an average family to pay. But you don’t know whether, or when, you will turn out to be one of the unlucky ones. There is a health insurance policy available that covers any medical services you may need, and the premium is the same for everyone—it is set according to the average expected medical costs of people in the population, so that for the insurance company the premiums will cover the total expected payout, assuming everyone signs up. Would you buy this health insurance policy?


  The assumption in this thought experiment—that you know nothing about your health status—is an example of John Rawls’s veil of ignorance described in Unit 5. It is unrealistic, but it helps us to think about the problem as an impartial observer.



In this situation, most people would be happy to purchase the policy. The costs of protecting yourself and your family from a financial catastrophe (or the possibility that you can’t afford healthcare when you need it) are worth the insurance premium.

The situation changes dramatically if information is asymmetric, so that we choose whether to buy health insurance while knowing more about our own health status than the insurance company. Consider the situation from the standpoint of the company:


  	People are more likely to purchase insurance if they know that they are likely to be ill. The average health of people buying insurance will be worse than the average health of the population.

  	Since the likelihood of illness is higher among buyers than in the whole population, a higher price (insurance premium) will be needed for insurance to be profitable.

  	At the higher price, fewer people—the ones most likely to be ill—will find it worthwhile to purchase insurance.

  	To remain in business, the insurance companies will raise prices again, and more potential buyers will drop out.



Again, we have a problem of adverse selection, and potentially a missing market. Healthier people (like higher-quality cars) are priced out of the market; many people will be uninsured. It is a market that could allocate insurance efficiently if health information were symmetrical and verifiable (ignoring for the moment the problem of whether everyone would want to share their health data). It could provide benefits to both insurance company owners and people who wanted to insure themselves. Not having such a market is Pareto inefficient.


​To address such problems, many countries have adopted policies of compulsory enrolment in private insurance programmes or universal tax-financed coverage.

The table in Figure 10.12 shows how the asymmetric information problems of hidden actions and attributes fit into our framework for understanding external effects.




    

  
    	Decision
    	The external effect: how it affects others not included in the contract
    	Cost or benefit
    	Misallocation of resources
(market failure)
    	Possible remedies
(full or partial)
    	Terms applied in this situation
  



  
    	An employee on a fixed wage decides how hard to work
    	Hard work raises employer’s profits
    	Private cost
External benefit
    	Too little effort, wage above reservation wage, unemployment
    	More effective monitoring, performance-related pay
    	Incomplete contract, hidden action, moral hazard
  

  
    	Someone who has purchased car insurance decides how carefully to drive
    	Prudent driving contributes to insurance company’s profits
    	Private cost
External benefit
    	Too little insurance offered, insurance premiums too high
    	Installing driver monitoring devices
    	Hidden action, moral hazard, missing markets
  

  
    	Borrower decides how carefully to use a loan for a business project
    	Prudence makes project success and loan repayment more likely
    	Private cost
External benefit
    	Excessive risk, too few loans issued
    	Redistribute wealth, common responsibility for repaying loans (Grameen Bank)
    	Hidden action, moral hazard, credit market exclusion
  

  
    	Someone who knows they have a serious health problem buys insurance
    	Loss for insurance company
    	Private benefit
External cost
    	Too little insurance offered, insurance premiums too high
    	Mandatory purchase of health insurance, public provision, mandatory health information sharing
    	Hidden attribute, adverse selection,
missing markets
  







Figure 10.12 
External effects: hidden actions and attributes.







  Exercise 10.11 Hidden attributes

  
    	Identify the hidden attributes in the following markets and how they may impede market participants from exploiting all of the possible mutual gains from exchange:
      
        	a second-hand good being sold on eBay, Craigslist, or a similar online platform

        	renting apartments through Airbnb

        	restaurants of varying quality.

      

    

    	Explain how the following may facilitate mutually beneficial exchanges, even in the presence of hidden attributes:
      
        	electronic ratings shared among past and prospective buyers and sellers

        	exchanges among friends, and friends of friends

        	trust and social preferences

        	intermediate buyers and sellers, such as used car dealers.

      

    

  




  
    Question 10.7 Choose the correct answer(s)

    There are ten cars on the market, of which six are good quality cars worth $9,000 to buyers, and the others are lemons, worth zero. There are many potential buyers who do not know the quality of each car, but they know the proportion of good quality cars, and are willing to pay the average value. All sellers are happy to accept a price at least half the true value of their car. Read the following statements and choose the correct option(s).

    
      	The buyers are willing to pay at most $4,500.

      	Only the non-lemons will be sold in this market.

      	All cars will be sold in this market.

      	In a competitive market, all trades that occur will be at a price of $5,400.

    

    
      	The average value to the buyers is [(9,000 × 6) + (0 × 4)]/10 = $5,400. This is the highest price that the buyers are willing to pay.

      	There are many buyers willing to pay the average value, which is $5,400. At this price, all sellers are willing to sell; so all cars will be sold (not just the non-lemons).

      	There are many buyers willing to pay the average value, which is $5,400. At this price, all sellers are willing to sell, so all cars will be sold.

      	All sellers will sell if the price is $4,500 or more. There are many buyers willing to pay the average value, which is $5,400. So all cars will be sold, but competition between buyers will ensure that the price will be the most they are willing to pay: $5,400.

    

  




  
    Question 10.8 Choose the correct answer(s)

    In which of the following cases is there an adverse-selection problem?

    
      	A motor insurance market, in which the insurers do not know how carefully the insured people drive.

      	A health insurance market, in which the insurers do not know whether or not the applicants for insurance are habitual smokers.

      	Online sales of nutritional supplements, when consumers cannot tell whether their contents are as claimed by sellers.

      	A firm that employs home workers, but cannot observe how hard they are working.

    

    
      	This is a hidden action (moral-hazard) problem.

      	Smoking is a hidden attribute as smokers have higher risks. If the premium was set for people of average risk, non-smokers would be less likely to apply for insurance.

      	The quality of the product is a hidden attribute. If the price was equal to the marginal cost of average quality products, only the producers of poor quality or fake products would want to sell.

      	This is a hidden action (moral-hazard) problem.

    

  




  Exercise 10.12 Market failure

  Construct a table like the one in Figure 10.12 to analyse the possible market failures associated with the decisions below. In each case, identify which markets or contracts are missing or incomplete.

  
    	You inoculate your child with a costly vaccination against an infectious disease.

    	You use money that you borrow from the bank to invest in a highly risky project.

    	A fishing fleet moves from the overfished coastal waters of its own country to international waters.

    	A city airport increases its number of passenger flights by allowing night-time departures.

    	You contribute to a Wikipedia page.

    	A government invests in research in nuclear fusion.
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10.11 The limits of markets


​​Markets might seem to be everywhere in the economy, but this is not the case. Herbert Simon (Section 6.1) described how a visiting Martian would view the economy. The Martian mainly sees green areas, which are firms. They are connected by red lines representing buying and selling in markets, but many resource allocation decisions are made within the firms. Families, similarly, do not allocate resources among parents and children by buying and selling. Governments use a political process rather than market competition to determine where, and by whom, schools will be built and roads maintained.

People disagree about the boundaries of the market system. Why are some goods and services allocated by firms, families, and governments, rather than markets? This is an old question, and there are two basic answers.

First, some kinds of activities are better carried out within families, some by governments, some within firms, and some by markets. It is hard to consider, for example, how conceiving and raising children could be effectively carried out by firms or markets. A combination of families and governments (schooling) does the job in most societies.


​​Ronald Coase provided an explanation of the relative importance of firms and markets. Firms exist because for some things, ‘in-house’ production is more profitable than acquiring the same thing by purchase. The extent of the market is determined by the firm’s decisions about which components of a product to produce in-house, and which ones to buy. Coase explained that the boundaries of this divide between the firm and the market are set by the relative costs of the ‘make it’ and ‘buy it’ options.

Coase’s explanation underlines an important fact that is often lost in sometimes heated debates about the merits of decentralized systems of organization—like markets—as opposed to more centralized ones, like governments or large firms. He showed there are some things that centralized organizations are better at, and others that are better handled by the market. And the beauty of this demonstration is that it is not a judgement by some possibly biased observer: it is the verdict of the market itself. Competition among firms ultimately punishes firms that overdo the ‘make it’ option by overextending the boundaries of the centralized system through internal expansion. And market competition equally punishes the firms that fail to take advantage of centralized decision-making by overly opting for the ‘buy it’ option.

The second answer to the question about why some goods are not allocated in markets is quite different from Coase’s analysis of the boundaries of the firm. Most people think that there are some things that should not be allocated through market transactions—although they may disagree about which ones.


​Two arguments are often made for limiting the extent of the market:


  	Repugnant markets: Marketing some goods and services—vital organs, or human beings—violates an ethical norm, or undermines the dignity of those involved.

  	Merit goods: It is widely held that some goods and services (called merit goods) should be available to people independently of their ability or willingness to pay.



Repugnant markets

In most countries, there are well-established institutions that allow parents to voluntarily give up a baby for adoption. But laws typically prevent parents from selling their infants.

Why do most countries ban the buying and selling of babies? Wouldn’t a market for infants provide parents wishing to sell and would-be parent wishing to buy with opportunities for mutual gains from exchange?

Virtually all countries ban the sale of human organs for transplant. Commercial surrogacy—a woman becoming pregnant and giving birth to a baby for another couple for pay—is not legal in most countries (although it is legal in some states in the US, Thailand, and Russia). But if applied to these cases, economic reasoning would hold that it is wrong to prevent these transactions if both parties enter into them voluntarily in the anticipation of mutual gain.

But simple economic reasoning cannot be applied to just any exchange. One reason we might object is that the sale may not be truly voluntary, because poverty might force people to enter into a transaction they might later regret. A second reason would be a belief that putting a price on a baby, or a body part, violates a principle of human dignity. It corrupts our attitudes towards others.


​​In our video, Al Roth, who won a Nobel prize for his work, explains why he calls these repugnant transactions.1

                        
                    Alvin Roth explains how matching markets work.    



​​​The philosophers Michael Walzer and Michael Sandel have discussed what we call the moral limits of markets. Some market transactions conflict with the way we value humanity, such as buying and selling people as slaves; others with principles of democracy, such as allowing people to sell their votes. We have analysed some of the advantages of allocating resources using markets and the price system. In that analysis, we implicitly assumed that exchanging the good for money did not affect its intrinsic value to the buyer and seller.2 3

But voters’ appreciation of their democratic rights and parents’ attitudes to babies might both be altered if they were bought and sold. When we consider whether it would be beneficial to introduce a new market, or monetary incentives, we should think about whether this might crowd out other social norms or ethical preferences.

Michael Sandel investigates the moral limits of his audience in his TED Talk ‘Why we shouldn’t trust markets with our civic life’.

                        
                    Michael Sandel investigating the moral limits of his audience in his TED Talk ‘Why we shouldn’t trust markets with our civic life’.    


Merit goods


	merit good
	A good or service that should be available to everyone on moral grounds, irresprective of their ability to pay.




​There are some goods and services that are considered special in that they should be made available to all people, free of charge. These are called merit goods, and they are provided by governments rather than allocated by a market governed by the willingness to pay.

In most countries, primary education is provided free to all children and financed by taxation. Basic healthcare—at least emergency care—is also often available to all, irrespective of the ability to pay. The same holds in many countries for legal representation at trial: a person unable to pay for a lawyer should be assigned legal representation without charge. Personal security—protection from criminal assault or home fires, for example—is typically ensured in part by publicly provided police protection and firefighting services.

People of limited income do not have access to a great many things. They typically live in substandard and often unhealthy housing, and have very limited opportunities for recreational travel. Why are basic healthcare and schooling, legal representation, and police and fire protection different? Why should any particular type of good be provided free to everyone? According to the idea of merit goods, having access to some types of good is a matter of right—like the right to vote—and not the ability to pay. What rights should be guaranteed differs from country to country and has changed over time (including the right to vote, that was not even close to universal in most countries until early in the last century.) But broadly, the answer is that as a society, we make judgements that some goods and services are so important—in particular, because they have serious implications for an individual’s future life—that they should be considered the right of every citizen.


  Exercise 10.13 Capitalism among consenting adults

  What are the limits of economic reasoning? Should all voluntary contractual exchanges be allowed among consenting adults?

  State what you think about the following (hypothetical) exchanges. You may assume in each case that the people involved are sane, rational adults who have thought about the alternatives and consequences of what they are doing. In each case, decide whether you approve, and if you do not approve, whether or not you think the transaction should be prohibited. In each case explain why the transaction described produces mutual benefits (that is, it is a Pareto improvement over not allowing the exchange).

  
    	A complicated medical procedure has been discovered that cures a rare form of cancer in patients who would otherwise certainly die. Staff shortages make it impossible to treat all those who would benefit, and the hospital has established a policy of first come, first served. Sarah, a wealthy patient who is at the bottom of the list, offers to pay Ben, a poor person on the top of the list, $1 million to exchange places. If Ben agrees with the switch and later dies (which is very likely), then his children will inherit the money. Ben agrees.

    	You are waiting in line to buy tickets for a movie that is almost sold out. Someone from the back of the line approaches the woman in front of you and offers her $25 to exchange positions in the line (he takes her position in front of you and she takes his position at the back of the line).

    	A politically apathetic person, who never votes, agrees to vote in an election for the candidate who pays him the highest amount.

    	William and Elizabeth are a wealthy couple who give birth to a baby with a minor birth defect. They sell this baby to their (equally wealthy) neighbours and buy a child without any birth defects from a family who needs the money.

    	An individual with an adequate income decides that he would like to sell himself to be enslaved by another person. He finds a buyer willing to pay his asking price. The aspiring slave will use the money to further his children’s education.

  




  
    	
      Alvin E. Roth. 2007. ‘Repugnance as a Constraint on Markets’. Journal of Economic Perspectives 21 (3): pp. 37–58. ↩

    

    	
      Michael Sandel. 2009. Justice. London: Penguin. ↩

    

    	
      Michael Walzer. 1983. Spheres of Justice: A Defense of Pluralism and Equality. New York, NY: Basic Books. ↩
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10.12 Summary


  	For a Pareto-efficient allocation of resources, the marginal social cost of production and consumption of every good must equal the marginal social benefit.

  	Where private and social costs or benefits differ, and decision-makers consider only their private interests, the external effects of their decisions result in misallocation (Pareto inefficiency).

  	For markets to allocate resources efficiently, prices must reflect marginal social costs and benefits. Market failure occurs if prices send the wrong messages, or if the relevant markets don’t exist.

  	If property rights are clearly established, an efficient allocation may be achieved through private bargaining. But this will not happen if, as is typically the case, transaction costs impede bargaining.

  	When markets and private bargaining fail, government regulation or taxation may help to overcome the problem. But there are also limitations—such as a lack of important information—on the effectiveness of government policy.

  	Public goods are a special case of external benefits. They are non-rival: the marginal cost of supplying an additional user is zero.

  	Private firms will not provide a public good efficiently. If the good is excludable, a firm may be able to provide it to fewer than the Pareto-efficient number of consumers by setting a price above marginal cost.

  	Shared or open-access resources are non-excludable but at least partially rival. This also leads to misallocation—that is, overuse.

  	When relevant information is asymmetric between the parties to an interaction (or is non-verifiable), the contract will be incomplete and the outcome inefficient, because whatever is not covered in the contract is an external effect of one party on the other.

  	Examples include the hidden action problem in the labour market when extra effort by the worker is an uncompensated external benefit to the employer.

  	Hidden attributes result in adverse selection as buyers or sellers with better attributes withdraw from the market.

  	Some goods and services are not allocated in markets because we agree that they are merit goods that should be available to all; or that it would be repugnant for them to be traded for money.




  Concepts and models introduced and applied in Unit 10

  
    	Pareto efficiency, misallocation of resources, external effects (or externalities), market failure, and missing markets

    	External costs and external benefits (or equivalently external diseconomies or negative externalities, and external diseconomies or negative externalities)

    	A model of misallocation when there are external costs of production (pollution); marginal social and private costs, and benefits: MSC, MPC, MSB, MPB

    	Marginal external costs and benefits: MEC and MEB; MSC = MPC + MEC and similarly, MSB = MPB + MEB

    	Legal institutions: private property, contracts, and the importance of verifiable information

    	Bargaining as a solution for external effects; property rights, reservation options, and transaction costs

    	Other solutions: regulation, Pigouvian tax (or subsidy), legal redress, and compensation

    	Public good, non-rivalry, free-riding; a model of misallocation in the case of a public good; excludability, deadweight loss

    	Excludable public goods (sometimes known as artificially scarce or club goods)

    	Open-access resources, common-pool resources, congestible public goods, private goods

    	Asymmetric information or unverifiable information, incomplete contracts, hidden-action problems, and moral hazards

    	Hidden attributes, adverse selection

    	Limitations of economic reasoning: merit goods, repugnant markets
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Looking forward to economics after The Economy 2.0

If you have just completed your first course in economics you may be asking: what’s next? If you’re a student, read on to find out how The Economy relates to the other approaches you will encounter and what you might want to study to build on what you have learned. If you’re an instructor, read on to place CORE Econ’s approach to economics in context.

If you are looking for intermediate level (second-year) courses that build on the CORE Econ approach, you might look at:


  	Samuel Bowles and Simon Halliday. 2022. Microeconomics: Competition, Conflict, and Coordination. Oxford, Oxford University Press. Free PDF available online.

  	Wendy Carlin and David Soskice. 2023. Macroeconomics: Institutions, Instability, and Inequality. Oxford, Oxford University Press. Free PDF available online.



Other texts that go beyond the conventional introductory benchmark paradigm are:


  	Martin Osborne and Ariel Rubinstein. 2021. Models of Microeconomic Theory. Free PDF available online.

  	Olivier Blanchard. 2020. Macroeconomics. Pearson, New York.

  	Charles I. Jones. 2020. Macroeconomics. W.W. Norton & Co.



You may also find Jeff Ely’s intermediate course at Northwestern University to be of interest. The lectures and teaching and learning tips are free online.

The Economy has been an introduction to what we consider is the best of what economists know at this time. Or, perhaps, we should say what we think we know. As has always been the case, economics is constantly changing.

Three great economists who influenced our writing of The Economy

In 1848, the philosopher-economist John Stuart Mill published Principles of Political Economy, the first great textbook in economics. It was the core text in the English-speaking world until it was displaced by Alfred Marshall’s Principles of Economics 42 years later. Mill’s readers may have been reassured when they read:


  Happily, there is nothing in the laws of value [microeconomics] which remains for the present writer or any future writer to clear up; the theory of the subject is complete.



No economics textbook writer today could realistically make the same claim. Our understanding of the economy is constantly in flux. The macroeconomics volume discusses the lessons about the macroeconomy that the Great Depression, the end of the golden age of capitalism, and the financial crisis of 2008 taught us.

Three great thinkers, whose key ideas were formed early in the twentieth century, transformed how we now understand the economy. (All three are featured in the ‘Great economists’ features). In 1936, during the Great Depression, John Maynard Keynes introduced the idea of aggregate demand and its determinants to explain why a capitalist economy might experience persistent high levels of unemployment. Just 12 years later, aggregate demand became a core concept in an introduction to economics written by Paul Samuelson that would in turn displace many of the ideas of Marshall’s Principles, and would become the standard for what every aspiring economist ought to know.

A second great economist, Friedrich Hayek, introduced the idea of the market as an information-processing system. His most famous article, published in 1945, made the case that economic systems and organizations should be evaluated on how well they made use of the economically relevant information that was necessarily available to some, but not to others. Hayek stressed that governments could not access all the information necessary to centrally plan an economy. His main ideas—that information is incomplete, costly to acquire, and local—became the foundation of the theories of incomplete contracts in labour and credit markets that you have studied.

A third great contributor to economics of the mid-twentieth century was John Nash, a mathematician. Drawing on ideas of John von Neumann and Oskar Morgenstern, Nash pioneered the development of game theory to model strategic interactions among economic or political actors. His work provided a new lens for the study of economic situations. In many situations, Nash argued, people will take account of the likely responses of others to the actions that they take, rather than interacting with a fixed set of prices (as a price-taker). The Nash equilibrium provides a way of studying outcomes that we find in real economies, because they represent the joint outcome of large numbers of people doing the best they can, given what others are doing.

We have been inspired by, and learned from, these thinkers. But, as you have read, we have not swallowed whole the contributions of any of them. You have encountered models and evidence that question Keynes’s optimism that a government’s demand-management policies would substantially eliminate involuntary unemployment in the long run.

Problems of market failure and economic instability provide reasons to reject Hayek’s argument that governments should limit their activities to enforcing property rights and the other fundamental rules that permit markets to function. Finally, the insights of Nash-inspired modelling of interactions among individuals who are apparently able to calculate the highly complex consequences of their own actions, but who are also incapable of cooperating among each other to arrive at solutions to their problems, has been questioned by modern behavioural experiments and research on human cognitive capacities.

Nevertheless, the contributions of Keynes, Hayek, and Nash—aggregate demand, the economics of information, and strategic interactions modelled by game theory—have become foundations of modern economic thinking. Before the end of the twentieth century, all three innovations had become the standard content of postgraduate economic courses. You will encounter the pervasive influence of all of them in advanced textbooks such as Microeconomic Theory by Andreu Mas-Colell, Michael Whinston, and Jerry Green, or Advanced Macroeconomics by David Romer.

A distinctive CORE Econ benchmark set of models

But while aggregate demand was almost immediately introduced as a central topic of introductory economics, asymmetric information and game theory are typically introduced right at the end of the introductory course, if at all. Understandably, students may think of these approaches simply as extensions of the models they have learned. This is not the case. These theories challenge two of the foundational concepts of the standard model—namely that price-taking behaviour by firms and complete contracts made possible by complete information—should be the benchmark assumption in building our models.

Just as Samuelson popularized the concept of aggregate demand in an introductory text, CORE Econ has taken information economics and strategic social interaction, and made these concepts part of the foundation of an economic paradigm that introductory students can learn. (A scientific paradigm is a set of concepts that are basic to how a group of scholars understand the world as embodied in the introductory textbooks that are widely accepted in the field. Previous paradigms are exemplified by the successive textbooks of Mill, Marshall, and Samuelson.)

We have also integrated more recent developments in the discipline from the fields of behavioural economics, economic dynamics, and institutional economics. In Figure A, we contrast the conventional benchmark (it is still the basis of most introductory texts) with what you have just studied in this book. We consider the benchmark Walrasian model, as in the left column, to be the standard case that most students are taught, from which ‘deviations’ are studied. The most obvious example of this is the idea that price-taking markets are the standard case, with monopolistic competition being an extension (or an ‘imperfection’).






  
    	Topics
    	Benchmark as taught in introductory economics
    	CORE Econ’s new benchmark
  



  
    	People
    	are far-sighted and self-interested
    	are also cognitively limited (for example, they have present bias) and have motives other than self-interest, such as social norms of fairness and reciprocity and valuing sustainability
  

  
    	Interactions
    	are among price-takers in competitive markets
    	include price-, interest rate-, and wage-setters, strategic interactions, and non-market interactions
  

  
    	Technology
    	constant returns or diseconomies of scale
    	also increasing returns, downward sloping long-run average cost curves, positive feedbacks
  

  
    	Information
    	is complete
    	is usually incomplete, asymmetric, and non-verifiable
  

  
    	Contracts
    	are complete and enforceable at zero cost
    	are incomplete for effort and diligence in labour and credit markets, and for other external effects such as traffic congestion or knowledge
  

  
    	Institutions
    	include markets, private property, and governments
    	also include informal rules (norms), firms, unions, and banks
  

  
    	History
    	is largely ignored
    	provides data about alternative rules of the game and the process of change
  

  
    	Differences among people
    	are confined to preference and budget constraint differences among buyers and sellers
    	also include asymmetric positions, for example as employers or employees, and as lenders or borrowers, or owners of firms and the buyers they sell to
  

  
    	Power
    	is market power and political power
    	also includes structural power and bargaining power including a principal’s power over someone in labour, credit, and other markets
  

  
    	Economic rents
    	create inefficiencies through ‘rent-seeking’
    	are also endemic in a well-functioning private economy, creating the incentive to innovate, or to work hard
  

  
    	Stability and instability
    	The economy is self-stabilizing
    	Stability and instability are both characteristics of the economy
  

  
    	Evaluation
    	is confined to the presence of unexploited mutual gains (Pareto-inefficiency)
    	also includes fairness
  

  
    	Twentieth century origins
    	Marshall, Walras, Keynes
    	also Schumpeter, Nash, Ostrom, Hayek
  







Figure A 
Contrasting the conventional paradigm with CORE Econ’s The Economy. This figure and the ideas surrounding it are more fully explained in Samuel Bowles and Wendy Carlin. 2020. ‘What students learn in economics 101: Time for a change’. Journal of Economic Literature 58 (1): pp. 176–214. This figure is based upon the original table in this journal.






The right-hand column provides a very different vision of the economy. For example, having studied The Economy, you may have a different view of competition. Hayek pointed out that assuming a state of equilibrium among price-taking traders effectively shuts down any serious analysis of competition, which he defines, following Samuel Johnson, as ‘the action of endeavouring to gain what another endeavours to gain at the same time’.

He continued as follows:


  Now, how many of the devices adopted in ordinary life to that end would still be open to a seller in a market in which so-called ‘perfect competition’ prevails? I believe that the answer is exactly none. Advertising, undercutting, and improving (‘differentiating’) the goods or services produced are all excluded by definition—‘perfect’ competition means indeed the absence of all competitive activities.



This is not simply a question of taste. The concepts in the right-hand column are essential if we want to try to answer the questions that students all over the world have told us should be the focus of economics. The left-hand column of the table in Figure B shows some of the most important problems that students and others tell us that economics should be about; the right-hand column shows some of the concepts essential to understanding these problems.




      
  
    
      	Problems in the world
      	Essential economic concepts
    

  
  
    
      	Wealth creation, innovation, and growth
      	Schumpeterian (innovation) rents, disequilibrium
    

    
      	Environmental sustainability
      	Non-market social interactions, other-regarding preferences, positive feedbacks, instability
    

    
      	Inequality
      	Rents, structural and bargaining power, institutions, fairness
    

    
      	Unemployment and fluctuations
      	Incomplete contracts in labour and credit markets
    

    
      	Instability
      	Prices as information and the dynamics of price-setting
    

  


    


Figure B 
Important problems that students and others tell us that economics should be about.






CORE Econ is committed to remaining a work in progress. The new benchmark in Figure A will surely be superseded as new problems, new data, and new tools of analysis arrive. But we doubt that our commitment to learning from and contributing to the other scientific disciplines will waver.

Power, social norms, and economics as a social science

Another mid-twentieth century economist, Abba Lerner, explained the success of the Walrasian benchmark:


  An economic transaction is a solved political problem … Economics has gained the title Queen of the Social Sciences by choosing solved political problems as its domain.



The conflict of interests that exists in every transaction, he argued, is resolved in a contract that would be enforced by the courts, not by the parties to the transaction. ‘The [conventional] solution is essentially the transformation of the conflict from a political problem to an economic transaction,’ he wrote.

In a world that ran according to the Walrasian competitive model, based on complete contracts, there would be no role for politics: if the contract was really complete, there would be nothing for the exercise of power to be about. If the worker did not work as hard as they had agreed to work, then they simply would not be paid. The employer would have no need to exercise power over the employee, for example by threatening to sack them. The contract would be sufficient in itself to guarantee the outcome needed for the firm to make profits. This aspect of the Walrasian model was what motivated Samuelson’s remark that ‘In a perfectly competitive market, it really doesn’t matter who hires whom, so have labour hire capital.’

The assumption of a complete employment contract also meant that the employer had no need to be concerned about the prospective employee’s preferences, for example their work ethic or desire to send instant messages to friends while working. A result of these and other assumptions of the benchmark Walrasian model incorporated in the Samuelsonian paradigm was that Lerner’s ‘Queen of the Social Sciences’ could reign alone. Economics could successfully ignore a host of other important insights, such as:


  	legal scholars who have studied contracts in the real world, and the challenges of enforcing them

  	psychologists and sociologists who seek to understand the motivations and thought processes of real people

  	philosophers and ordinary citizens who are animated by economic justice, individual freedom, and dignity

  	political scientists who consider the top-down structure of a firm as partly a system of power

  	historians, anthropologists, and archaeologists who study the variety of institutions governing our economic lives, which have shaped our development since prehistory

  	biologists and ecologists and others who think of the economy as a part of the biosphere with unavoidable ‘external’ effects on the way it functions, and its sustainability.



CORE Econ has drawn (and will continue to draw) on these and insights from the other disciplines in order to understand how prices, wages, and interest rates are determined, how the aggregate economy functions, and other central questions of economics. Instead of thinking about all economic activity through the lens of a single model of competitive markets with complete contracts, CORE Econ has invited you to think about the economy the way research economists think about it—as a diverse combination of institutions and behaviours that is best studied by judiciously choosing among factually tested models.

Good luck in whatever’s next

If you continue in economics, you will be able to apply the concepts, facts, and capacities that you have already learned from studying The Economy. If you don’t continue, you know where to check back for a refresher and to find new learning material. Either way, you will discover how economics continues to change in response to a changing world, and how this knowledge can create the policies that can contribute to a new world that is at once more just and more sustainable.

	



    

        

    
    

	
Glossary


	absolute advantage
	A person or a country has an absolute advantage in the production of a particular good if, given a set of available inputs, they can produce more of it than another person or country.
	adverse selection, hidden attributes
	A hidden-attributes or adverse-selection problem occurs when some characteristic of a product or service being exchanged is not known to the other parties. For example, someone purchasing health insurance knows their own health status, but the insurance company does not. The lack of information affects the price at which the uninformed party is willing to buy or sell, and this can lead to an ‘adverse selection’ of goods in the market: for example, only the least healthy people wanting to buy health insurance.
	allocation
	In an economic interaction, an allocation is a particular distribution of goods or other things of value to all participants.
	altruism
	Altruism is a social preference: a person who is willing to bear a cost to benefit somebody else is said to be altruistic.
	artificially scarce
	A good is artificially scarce if it is non-rival (can be supplied to more users at no additional cost) but some users are excluded from using it, either directly or because the price is greater than their willingness to pay. See also: excludable public good.
	asset
	An asset is something that is owned, and has value.
	asymmetric information, asymmetry of information
	Information that is relevant to the parties in an economic interaction, but is known by some but not by others. See also: adverse selection, moral hazard.
	average cost
	The total cost of producing the firm’s output divided by the total number of units of output produced.
	average product
	The average product of an input is total output divided by the total amount of the input. For example, the average product of a worker (also known as labour productivity) is total output divided by the number of workers employed to produce it.
	bargaining power
	The extent of a person or firm’s advantage in securing a larger share of the economic rents made possible by an interaction.
	barriers to entry, entry barriers
	The term barriers to entry refers to anything making it difficult for new firms to enter a market, such as intellectual property rights or economies of scale in production.
	best response
	In game theory, a player’s best response is the strategy that will bring about the player’s most-preferred outcome, given the strategies adopted by the other players.
	bond
	A financial asset where the government (or a company) borrows for a set period of time and promises to make regular fixed payments to the lender (and to return the money when the period is at an end).
	budget constraint
	An equation that represents all combinations of goods and services one could acquire that would exactly exhaust one’s budgetary resources.
	capital goods, capital
	Capital goods (sometimes shortened to ‘capital’) are the durable and costly non-labour inputs used in production (e.g. machinery, equipment, buildings). They do not include some essential inputs (e.g. air, water, knowledge) that are used in production at zero cost to the user.
	capitalism
	An economic system in which the main form of economic organization is the firm, where the private owners of capital goods hire labour to produce goods and services to be sold in markets with the intent of making a profit. The main economic institutions in a capitalist economic system are private property, markets, and firms.
	cartel
	A group of firms that collude (work together) to set output and/or prices in order to raise their joint profits.
	causal, causality, causation
	We can say that a relationship between two variables is causal if we can establish that a change in one variable produces a change in the other. While a correlation is simply an assessment that two things have moved together, causation implies a mechanism accounting for the association, and is therefore a more restrictive concept. See also: natural experiment, correlation.
	central planning
	In a centrally-planned economy, decisions about what to produce and how are taken by the government, rather than by firms responding to market prices.
	ceteris paribus
	Economists often simplify analysis by setting aside things that are thought to be of less importance to the question of interest. The literal meaning of the expression is ‘other things equal’. In an economic model, it means an analysis ‘holds other things constant’.
	collateral
	An asset that a borrower pledges to a lender as a security for a loan. If the borrower is not able to make the loan payments as promised, the lender becomes the owner of the asset.
	common-pool resource
	A resource that is rival or partially rival (more people using it reduces the benefits to others) but non-excludable within a community of users. All members of the community are able (and in some cases have a legal right) to use it, but outsiders can be excluded.
	comparative advantage
	A person or a country has a comparative advantage in the production of a particular good if the cost to them of producing it, relative to the cost of another good, is lower than for another person or a country. See also: absolute advantage.
	competition policy, antitrust policy
	Government policies and laws to limit market power and prevent cartels, or to otherwise regulate the process of competition, are collectively known as competition policy or antiitrust policy.
	competitive equilibrium
	A market is in competitive equilibrium if the quantity supplied is equal to the quantity demanded at the prevailing price, and all buyers and sellers are price-takers, so that no-one can benefit from attempting to trade at a different price.
	complete contract
	A contract is complete if it a) covers all of the aspects of the exchange in which any party to the exchange has an interest, and b) is enforceable (by the courts) at close to zero cost to the parties.
	concave, concave function
	A function, \(f(x)\), is said to be concave if its second derivative is negative for all values of x.
	conflict of interest
	The situation that arises in an economic interaction if in order for one party to gain more, another party must do less well.
	congestible public goods
	If a public good becomes partially rival as more people use it, it may be described as a congestible public good.
	conspicuous consumption
	The purchase of goods and services to publicly display one’s social and economic status.
	constant returns to scale
	When production exhibits constant returns to scale, increasing all of the inputs to a production process by the same proportion increases output by the same proportion. The shape of a firm’s long-run average cost curve depends both on returns to scale in production and the effect of scale on the prices it pays for its inputs. See also: increasing returns to scale, decreasing returns to scale.
	constrained choice problem
	A problem in which a decision-maker chooses the values of one or more variables to achieve an objective (such as maximizing profit, or utility) subject to a constraint that determines the feasible set (such as the demand curve, or budget constraint).
	consumer good
	Any good that can be bought by consumers, including both short-lived goods and long-lived goods, which are called consumer durables.
	consumer surplus
	Each consumer who buys a good receives a surplus equal to their willingness to pay minus the price. The term ‘consumer surplus’ normally refers to the sum of these surpluses across all consumers.
	consumption
	Expenditure on consumer goods. Consumer goods include both short-lived goods and services and long-lived goods, which are called consumer durables.
	consumption smoothing
	Actions taken by an individual, family, or other group in order to sustain their customary level of consumption. Actions include borrowing or reducing savings to offset negative shocks, such as unemployment or illness; and increasing saving or reducing debt in response to positive shocks, such as promotion or inheritance.
	contract
	A legal document or understanding that specifies a set of actions that parties to the contract must undertake.
	convex, convex function
	A function, \(f(x)\), is said to be convex if its second derivative is positive for all values of x.
	convex preferences
	A person whose indifference curves have a convex shape—they get flatter as you move along the curve to the right of the diagram—is said to have convex preferences. This typical shape arises because when someone has more of one good (relative to another) they are willing to give up more of it in exchange for a unit of the other good: their marginal rate of substitution falls along the curve.
	cooperation
	Participating in a common project that is intended to produce mutual benefits.
	cooperative firm, worker-owned cooperative
	A cooperative is a business organization whose members together own the assets of the organization; they share the income resulting from their activities and jointly determine how the organization will be run. A worker-owned cooperative is a firm that is mostly or entirely owned by its workers, who hire and fire the managers.
	coordination game
	A game in which there are two Nash equilibria, one of which may be Pareto superior to the other. Also known as: assurance game.
	copyright
	Ownership rights over the use and distribution of an original work.
	correlation
	A statistical association observed between two variables in a sample of data. If high values of one variable (e.g. people’s earnings) commonly occur along with high values of another variable (e.g. years of education) the variables are positively correlated. When high values of one variable (e.g. air pollution) are associated with low values of the other variable (e.g. life expectancy) there is a negative correlation. If variables are correlated, it doesn’t mean that there is a causal relationship between them: air pollution may not have caused the lower life expectancy we observed. See also: causality.
	cost function
	The relationship between a firm’s total costs and its quantity of output. The cost function C(Q) tells you the total cost of producing Q units of output (including the opportunity cost of capital).
	costs of entry
	Startup costs that are incurred when a seller enters a market or an industry. These would usually include the cost of acquiring and equipping new premises, research and development, the necessary patents, and initial costs of finding staff.
	creative destruction
	Joseph Schumpeter’s name for the process by which old technologies and the firms that do not adapt are swept away by the new, because they cannot compete in the market. In his view, the failure of unprofitable firms is creative because it releases labour and capital goods for use in new combinations.
	credit market constrained
	A description of individuals who are limited in how much they can borrow or can borrow only on unfavourable terms. See also: credit market excluded.
	credit market excluded
	A description of individuals who are unable to borrow on any terms. See also: credit market constrained.
	crowding out, crowded out
	There are two quite distinct uses of the term. One is a negative effect that is observed when economic incentives displace people’s ethical or social motivations. In studies of individual behaviour, incentives may have a crowding out effect on social preferences. The second use of the term is to refer to the effect of an increase in government spending in reducing private spending, as would be expected for example in an economy working at full capacity utilization, or when a fiscal expansion is associated with a rise in the interest rate.
	deadweight loss
	A measure of the total loss of surplus (that is, potential gains from trade) relative to the maximum available in the market.
	decile, decile groups
	Deciles split a set of observations into ten equally-sized groups. The full set of observations is ordered according to a particular variable (e.g. income). The first decile group is the observations in the bottom 10% (e.g. the 10% with the lowest incomes), the second is the next lowest 10%, and the tenth or top decile group is the highest 10%. The deciles are the cutoff values that separate the groups; the first decile is the cutoff between the first and second decile groups, and so on.
	decreasing returns to scale, diseconomies of scale, decreasing returns
	When production exhibits decreasing returns to scale, increasing all of the inputs to a production process by the same proportion increases output by a lower proportion. The shape of a firm’s long-run average cost curve depends both on returns to scale in production and the effect of scale on the prices it pays for its inputs. See also: increasing returns to scale, constant returns to scale.
	demand curve
	A demand curve shows the number of units of a good that buyers would wish to buy at any given price. Also known as: demand function.
	democracy
	A political system that ideally gives equal political power to all citizens, and which is defined by individual rights such as freedom of speech, assembly, and the press; and fair elections in which virtually all adults are eligible to vote, and the government leaves office if it loses.
	depreciation (of an asset)
	The loss in value of a form of wealth that occurs either through use (wear and tear) or the passage of time (obsolescence).
	developmental state
	A government that takes a leading role in promoting the process of economic development through its public investments, subsidies of particular industries, education, and other public policies.
	differentiated product
	A product produced by a single firm that has some unique characteristics compared to similar products of other firms.
	diminishing average product of labour
	A property of a production process in which, as the input of labour is increased, the amount of output per unit of labour (the average product) falls.
	diminishing marginal utility
	If the value to the individual of an additional unit of some good declines the more that is consumed, holding constant the amount of other goods, we say that the good has diminishing marginal utility.
	discount rate
	A measure of someone’s impatience: how much the person values an additional unit of consumption now relative to an additional unit of consumption later. It is equal to the slope of the indifference curve for consumption now and consumption later, minus one. Also known as: subjective discount rate.
	disequilibrium rent
	The economic rent that arises when a market is not in equilibrium, for example when there is excess demand or excess supply in a market for some good or service. In contrast, rents that arise in equilibrium are called equilibrium rents.
	division of labour
	The specialization of producers to carry out different tasks in the production process.
	dominant strategy
	A strategy is dominant if it yields the highest pay-off for the player, no matter what strategies the other players choose.
	dominant strategy equilibrium
	A dominant strategy equilibrium is a Nash equilibrium in which the strategies of all players are dominant stategies.
	earnings
	Wages, salaries, and other income from labour.
	economic cost
	The direct costs  of an action (including monetary costs and costs of effort, for example), plus the opportunity cost.
	economic rent
	Economic rent is the difference between the net benefit (monetary or otherwise) that an individual receives from a chosen action, and the net benefit from the next best alternative (or reservation option). See also: reservation option.
	economics
	Economics is the study of how people interact with each other and with their natural environment in producing and acquiring their livelihoods, and how this changes over time and differs across societies.
	economic system
	A way of organizing the economy that is distinctive in its basic institutions. Economic systems of the past and present include: central economic planning (e.g. the Soviet Union in the twentieth century), feudalism (e.g. much of Europe in the early Middle Ages), slave economy (e.g. the US South and the Caribbean plantation economies prior to the abolition of slavery in the nineteenth century), and capitalism (most of the world’s economies today).
	economies of scope
	Cost savings that occur when two or more products are produced jointly by a single firm, rather being produced in separate firms.
	employment contract
	A system in which producers are paid for the time they work for their employers.
	employment rent
	The economic rent a worker receives when the net value of their job exceeds the net value of their next best alternative (that is, being unemployed). See also: economic rent.
	endogenous
	Endogenous means ‘generated by the model’. In an economic model, a variable is endogenous if its value is determined by the workings of the model (rather than being set by the modeller). See also: exogenous.
	endowment
	A person’s endowments are the things they have that enable them to receive income. They include physical wealth (for example: land, housing, machinery); financial wealth (for example: savings, stocks/shares, bonds); intellectual property (for example: patents, copyrights); knowledge, skills, abilities, and experience that affect labour income; citizenship and rights to work. They can include characteristics such as nationality, gender, race, and social class, if these affect their income.
	enforceable contract
	A contract is enforceable if it is legally binding. For a contract to be enforceable, a court must be able to establish whether the both parties complied with its terms.
	entrepreneur
	A person who creates or is an early adopter of new technologies, organizational forms, and other opportunities.
	equilibrium
	An equilibrium is a situation or model outcome that is self-perpetuating: if the outcome is reached it does not change, unless an external force disturbs it. By an ‘external force’, we mean something that is determined outside the model.
	equilibrium price
	This term normally refers to the price at which supply and demand for a good are equalized, so that the market is in equilibrium (also known as the market-clearing price). But it could refer to the level of the price in the equilibrium of other economic models. See also: market-clearing price.
	equity
	Shares (stocks) in a business are known collectively as equity. The total value of the equity held by the shareholders is the net worth of the business, and an individual shareholder’s equity in the business is the total value of the shares they own. There is a second entirely different use of the term, meaning fairness, as in ‘an equitable division of the pie’.
	evolutionary economics
	An approach that studies the process of economic change, which includes technological innovation, the diffusion of new social norms, and the development of novel institutions.
	excess demand
	A situation in which the quantity of a good demanded is greater than the quantity supplied at the current price. See also: excess supply.
	excess supply
	A situation in which the quantity of a good supplied is greater than the quantity demanded at the current price. See also: excess demand.
	excludable, excludability
	A good is excludable if (at zero or low cost) a potential user may be denied access to the good. See also: non-rival.
	excludable public good, club good
	A good that is non-rival (can be supplied to more users at no additional cost) but excludable (it is possible to prevent people from using it) may be called an excludable public good, or a club good.
	exogenous
	Exogenous means ‘generated outside the model’. In an economic model, a variable is exogenous if its value is set by the modeller, rather than being determined by the workings of the model itself. See also: endogenous.
	exogenous shock
	An exogenous shock (for example a demand shock or a supply shock) is a change in one or more of the exogenous variables in a model—that is, variables that are othewise held constant by the modeller.
	external benefit, positive externality, external economy
	A positive external effect: that is, a positive effect of an economic decision on other people, that is not taken into account by the decision-maker. It may be described as an external benefit, a positive externality, or an external economy. See also: external effect.
	external cost, negative externality, external diseconomy
	A negative external effect: that is, a negative effect of an economic decision on other people, that is not taken into account by the decision-maker. It may be described as an external cost, or a negative externality, or an external diseconomy. See also: external effect.
	external effect, externality
	An external effect occurs when a person’s action confers a benefit or imposes a cost on others and this cost or benefit is not taken into account by the individual taking the action. External effects are also called externalities.
	factor of production
	Any input into a production process is called a factor of production. Factors of production may include labour, machinery and equipment (usually referred to as capital), land, energy, and raw materials.
	fairness
	A way to evaluate an allocation based on one’s conception of justice.
	feasible frontier
	The curve or line made of points that defines the maximum feasible quantity of one good for a given quantity of the other. See also: feasible set.
	feasible set
	All of the combinations of goods or outcomes that a decision-maker could choose, given the economic, physical, or other constraints that they face. See also: feasible frontier.
	firm
	An economic organization in which private owners of capital goods hire and direct labour to produce goods and services for sale on markets to make a profit.
	firm-specific asset
	An asset is something that is owned, and has value. It is firm-specific if it is only of value within a particular firm. Firm-specific assets include any knowledge or skills that are only valuable while a person remains employed in a particular firm. See also: relationship-specific asset.
	fixed costs
	Costs of production that do not vary with the number of units produced.
	fixed investment, gross fixed capital formation
	In the national accounts, fixed investment, also known as gross fixed capital formation, refers to investment by firms and government in new capital goods (equipment and buildings), plus spending on new residential buildings. See also: investment.
	fixed-proportions technology
	A technology that requires inputs in fixed proportions to each other. To increase the amount of output, all inputs must be increased by the same percentage so that they remain in the same fixed proportions to each other.
	flow
	A quantity measured per unit of time, such as weekly income, or annual carbon emissions. See also: stock.
	free rider, free riding, free ride
	Someone who benefits from the contributions of others to some cooperative project without contributing themselves is said to be free riding, or to be a free rider.
	gains from trade, gains from exchange
	The benefits that each party gains from a transaction compared to how they would have fared without the transaction.
	game
	A model of strategic interaction that describes the players, the feasible strategies, the order of play, the information that the players have, and their pay-offs. See also: game theory.
	game theory
	A branch of mathematics that studies strategic interactions, meaning situations in which each actor knows that the benefits they receive depend on the actions taken by all. See also: game.
	gender division of labour
	The ways men and women differ in how they spend their (paid and unpaid) work time.
	Gini coefficient
	A measure of inequality of a quantity such as income or wealth, varying from a value of zero (if there is no inequality) to one (if a single individual receives all of it). It is the average difference in, say, income between every pair of individuals in the population relative to the mean income, multiplied by one-half. Other than for small populations, a close approximation to the Gini coefficient can be calculated from a Lorenz curve diagram. See also: Lorenz curve.
	goods
	Economists sometimes use this word in a very general way, to mean anything an individual cares about and would like to have more of. As well as goods that are sold in a market, it can include (for example) ‘free time’ or ‘clean air’.
	government bond
	A financial asset where the government borrows for a set period of time and promises to make regular fixed payments to the lender (and to return the money when the period is at an end).
	gross domestic product (GDP)
	A measure of the total output of goods and services in the economy in a given period. GDP combines in a single number, and with no double counting, all the output (or production) carried out by the firms, non-profit institutions, and government bodies within a government’s territory. Household production is part of GDP if it is sold. GDP is measured monthly, quarterly, and annually.
	hawk–dove game
	A coordination game in which the players want to coordinate on the opposite action from their opponent, and in each of the Nash equilibria, (Hawk, Dove) and (Dove, Hawk), the Hawk obtains the higher pay-off; but both players choosing Hawk is the worst outcome for both.
	homo economicus
	Latin for ‘economic man’, used to describe an economic actor who is assumed to make decisions entirely in pursuit of their own of self-interest.
	human capital
	The stock of knowledge, skills, behavioural attributes, and personal characteristics that determine the labour productivity or labour earnings of an individual. Investment in human capital, through education, training, and socialization can increase the stock. Human capital is part of an individual’s endowment. See also: endowment.
	impatience
	A preference for consuming something sooner rather than later. Impatience may by situational (because the person has little now and will have more later); or intrinsic, in which case they would prefer to consume more now rather than the same amounts now and later.
	incentive
	An economic reward or punishment, which influences the benefits and costs of alternative courses of action.
	income, disposable income
	Income, also known as disposable income, is the amount of profit, interest, rent, labour earnings, and other payments (including transfers from the government) received, net of taxes paid, measured over a period of time such as a year. Your income is the maximum amount that you could consume per period and leave your wealth unchanged.
	income effect
	The effect that an increase in income has on an individual’s demand for a good (the amount that the person chooses to buy) because it expands the feasible set of purchases. When the price of a good changes, this has an income effect because it expands or shrinks the feasible set, and it also has a substitution effect. See also: substitution effect.
	incomplete contract
	A contract that does not specify, in a way that can be enforced by a court, every aspect of the exchange that affects the interests of parties to the exchange (or of others).
	increasing returns to scale, economies of scale, increasing returns
	When production exhibits increasing returns to scale, increasing all of the inputs to a production process by the same proportion increases the output by a higher proportion. The shape of a firm’s long-run average cost curve depends both on returns to scale in production and the effect of scale on the prices it pays for its inputs. See also: decreasing returns to scale, constant returns to scale.
	indifference curve
	A curve that joins together all the combinations of goods that provide a given level of utility to the individual.
	Industrial Revolution
	A wave of technological advances and organizational changes that began in Britain in the eighteenth century; it transformed an agricultural and craft-based economy into a commercial and industrial economy.
	inequality aversion
	A preference for more equal outcomes and a dislike of outcomes in which some individuals (even if they include oneself) receive more than others.
	innovation rent
	Profits in excess of the opportunity cost of capital that an innovator gets by introducing a new technology, organizational form, or marketing strategy.
	institution
	An institution is a set of laws and informal rules that regulate social interactions among people, and between people and the biosphere; sometimes also termed ‘the rules of the game’.
	interest rate, rate of interest
	The price of bringing buying power forward in time, by borrowing. Interest is the additional amount that the borrower promises to repay. The rate of interest is the amount of interest to be repaid per period, as a proportion of the loan. See also: nominal interest rate, real interest rate.
	intertemporal choice model
	A model representing decision making concerning borrowing, lending, and investing as ways of moving purchasing power forward (to the present) or backward (to the future) in time.
	inventories
	Inventories are goods held by a firm prior to sale or use, including raw materials, and partially-finished or finished goods intended for sale.
	inventory investment
	Increases in the inventories held by firms are a form of investment, since they are assets that will bring a return to the firm at a later date. Decreases in inventories correspond to negative inventory investment (a reduction in assets). See also: investment, inventories.
	investment
	Investment is expenditure undertaken in order to generate a return in future: for example, buying financial assets that will generate income in future, or a house that will provide accommodation, or capital goods to be used by a firm to produce output. In the national accounts, investment expenditure refers more specifically to fixed investment (gross fixed capital formation) together with inventory investment. See also: fixed investment, inventory investment.
	invisible hand game
	A game in which there is a single Nash equilibrium that is Pareto efficient may be called an invisible hand game. See also: Nash equilibrium, Pareto efficient.
	involuntary unemployment
	A person is involuntarily unemployed if they are seeking work, and willing to accept a job at the going wage for people of their level of skill and experience, but unable to secure employment.
	isocost line
	A line that represents all combinations of inputs that cost a given total amount.
	isoprofit curve
	A curve that joins together the combinations of prices and quantities of a good that provide equal profits to a firm.
	joint surplus
	The sum of the economic rents of all involved in an economic interaction.
	labour discipline problem, labour discipline model
	Employers face a labour discipline problem when they need to give employees an incentive to ensure that they work hard and well. In the labour discipline model, they do this by setting wages that include an economic rent (employment rent), which will be lost if the job is terminated. See also: employment rent.
	labour force
	The number of people in the population of working age who are, or wish to be, in work outside the household. They are either employed (including self-employed) or unemployed.
	labour market
	The market in which employers offer wages to individuals who may agree to work under their direction. Economists say that employers are on the demand side of this market, while employees are on the supply side.
	labour market power
	A firm has labour market power (sometimes called monopsony power) if it can reduce the wage it needs to pay its workers by lowering the number of workers that it employs.
	labour productivity, productivity of labour
	A measure of the effectiveness of the labour input in a production process. Typically it is total output divided by the number of units of labour (e.g. hours, or workers) used to produce it, or in other words the average product of labour.
	Law of One Price
	The Law of One Price states that in equilibrium, identical goods or services will be traded at the same price by all buyers and sellers.
	long run
	The term does not refer to a specific length of time, but instead to what is held constant and what can vary within a model. The short run refers to what happens while some variables (such as prices, wages, or capital stock) are held constant (taken to be exogenous). The long run refers to what happens when these variables are allowed to vary and be determined by the model (they become endogenous). A long-run cost curve, for example, refers to costs when the firm can fully adjust all of the inputs including its capital goods.
	Lorenz curve
	A graphical representation of the inequality of some quantity such as income or wealth. Taking income as an example, individuals in the population are arranged in ascending order of income. First we calculate the total income of the population. Then for each level of income, we plot the percentage of total income held by people at this income level or lower, against the percentage of people at this income level or lower. The area between the Lorenz curve and the 45-degree line, expressed as a fraction of the total area below the 45-degree line, is a measure of inequality. Other than for small populations, it is a close approximation to the Gini coefficient. See also: Gini coefficient.
	marginal change
	When two variables, x and y, are related to each other, the effect of a marginal change is the change in y that occurs in response to a small increase in x. If y is a continuous function of x, the marginal change in y is the rate of change of y with respect to x: that is, the derivative of the function.
	marginal cost
	The increase in total cost when one additional unit of output is produced. It corresponds to the slope of the total cost function at each point.
	marginal external benefit, MEB
	The marginal external benefit (MEB) is the beneft of an additional unit of a good for someone other than the decision-maker (or the sum of these benefits if several others are affected). The marginal social benefit is the sum of the MEB and the marginal private benefit to the decision-maker: MSB = MEB + MPB.
	marginal external cost, MEC
	The marginal external cost (MEC) is the cost of an additional unit of output that is incurred by someone other than the producer (or the sum of these costs if several others are affected). The marginal social cost is the sum of the MEC and the marginal private cost to the producer: MSC = MEC + MPC.
	marginal private benefit, MPB
	The benefit for a producer or consumer of producing or consuming an additional unit of a good. It is called the marginal private benefit, or MPB, to emphasise that it doesn’t include any external benefits conferred on others. See also: marginal external benefit, marginal social benefit.
	marginal private cost, MPC
	The cost for the producer of producing an additional unit of output. It is called the marginal private cost, or MPC (rather than simply the marginal cost) when we want to emphasise that it doesn’t include any external costs  that production imposes on others. See also: marginal external cost, marginal social cost.
	marginal product
	The marginal product of an input to production (for example, the marginal product of labour) is the additional amount of output produced in response to a 1-unit increase in the input.
	marginal rate of substitution (MRS)
	The trade-off that a person is willing to make between two goods. At any point, the MRS is the absolute value of the slope of the indifference curve. See also: marginal rate of transformation.
	marginal rate of transformation (MRT)
	The quantity of a good that must be sacrificed to acquire one additional unit of another good. At any point, it is the absolute value of the slope of the feasible frontier. See also: marginal rate of substitution.
	marginal revenue
	The change in revenue obtained by increasing the quantity sold by one unit.
	marginal social benefit, MSB
	The marginal social benefit (MSB) is the benefit of the production or consumption of an additional unit of a good, including both the benefit for the producer or consumer (marginal private benefit) and the benefits conferred on others. MSB = MPB + MEB.
	marginal social cost, MSC
	The marginal social cost (MSC) is the cost of producing an additional unit of output, including both the cost for the producer (marginal private cost) and the costs imposed on others (the MEC). MSC = MPC + MEC.
	marginal utility
	The additional utility resulting from a one-unit increase in the amount of a good.
	market
	A market enables people to exchange goods and services by means of directly reciprocated transfers (unlike gifts), voluntarily entered into for mutual benefit (unlike theft, taxation), in a way that is often impersonal (unlike transfers among friends, family).
	market clearing
	A market clears when the amount of the good supplied is equal to the amount demanded.
	market-clearing price
	The price at which the amount of the good demanded is equal to the amount supplied. See also: equilibrium price.
	market failure
	If the allocation resulting from market interactions is not Pareto efficient, we describe the situation as a market failure. The term may be used loosely to refer to any interaction resulting in a Pareto-inefficient allocation, whether or not a specific market is concerned.
	market power
	A firm has market power if it can sell its product at a range of feasible prices, so that it can benefit by acting as a price-setter (rather than a price-taker).
	market share
	A firm’s proportion of the market in which its product is sold. It may be measured as its share of the total revenue in the market, or of the total quantity sold in the market.
	matching market
	A market for interactions between two distinct groups, in which the members have different characteristics from other members of their own group, and would benefit from matching with particular members of the other group. For example, firms and workers in the labour market, men and women in what is sometimes called the marriage market. Also known as a two-sided market.
	merit good
	A good or service that should be available to everyone on moral grounds, irresprective of their ability to pay.
	minimum acceptable offer
	In the ultimatum game, the smallest offer by the Proposer that will not be rejected by the Responder. More generally in bargaining situations, it is the least favourable offer that would be accepted.
	minimum wage
	A minimum level of pay laid down by law or regulation, for workers in general or of some specified type. The intention of a minimum wage is to guarantee living standards for the low-paid. Many countries, including the UK and the US, enforce this with legislation.
	missing market
	When there is no market within which a potentially beneficial exchange or trade could occur, because of asymmetric or non-verifiable information, we say that the market for the good is missing.
	monopoly
	A firm that is the only seller of a product without close substitutes. Also refers to a market with only one seller. See also: natural monopoly.
	monopsony power
	A firm has labour market power if it can reduce the wage it needs to pay its workers by lowering the number of workers that it employs. It is sometimes called monopsony power because it applies, in particular, to a firm that is the only employer in a particular labour market.
	moral hazard, hidden actions
	If there is a conflict of interest between a principal and an agent over the agent taking some action that cannot be observed or cannot be verified by a court, then the principal faces a problem of hidden actions; also known as moral hazard.
	Nash equilibrium
	A Nash equilibrium is an economic outcome where none of the individuals involved could bring about an outcome they prefer by unilaterally changing their own action. More formally, in game theory it is defined as a set of strategies, one for each player in the game, such that each player’s strategy is a best response to the strategies chosen by everyone else. See also Game theory.
	natural experiment
	An empirical study that exploits a difference in the conditions affecting two populations (or two economies), that has occurred for external reasons: for example, differences in laws, policies, or weather. Comparing outcomes for the two populations gives us useful information about the effect of the conditions, provided that the difference in conditions was caused by a random event. But it would not help, for example, in the case of a difference in policy that occurred as a response to something else that might affect the outcome.
	natural monopoly
	A production process in which the average cost curve is sufficiently downward-sloping, even in the long run, that a single firm can supply the whole market at lower average cost than two firms, making it impossible to sustain competition.
	network economies of scale
	A firm experiences network economies of scale when an increase in the number of users of an output of the firm implies an increase in the value of the output to each of them, because they are connected to each other.
	nominal interest rate
	An interest rate is nominal if it is not corrected for inflation. The rates quoted by high-street banks on loans and savings accounts are nominal interest rates. See also: real interest rate, interest rate, rate of interest.
	non-excludable, non-excludability
	A good is non-excludable if it is impossible to prevent anyone from having access to it.
	non-rival, non-rivalry
	A good is non-rival if, when it is made availaible to one person, it can be made available to everyone else at no additional cost. Non-rivalry is the primary characteristic of a public good.
	non-verifiable information, unverifiable information
	Information is verifiable if it can be verified by a court and hence used to enforce a contract.
	normal profits
	Normal profits are the returns on investment that the firm must pay to the shareholders to induce them to hold shares. The normal profit rate is equal to the opportunity cost of capital and is included in the firm’s costs. Any additional profit (revenue greater than costs) is called economic profit. A firm making normal profits is making zero economic profit.
	no-shirking condition
	The condition that must be satisfied by the wage to ensure that the worker’s pay-off from exerting the level of effort required by the employer is greater than or equal to the pay-off from shirking. See also: no-shirking wage
	no-shirking wage
	The wage that is just sufficient to motivate a worker to provide effort at the level specified by their employer. See also: no-shirking condition
	open-access resource
	A resource that is rival or partially rival (more people using it reduces the benefits to others) but non-excludable (it is impossible to exclude anyone from using it).
	opportunity cost
	What you lose when you choose one action rather than the next best alternative. Example: ‘I decided to go on vacation rather than take a summer job. The job was boring and badly paid, so the opportunity cost of going on vacation was low.’
	opportunity cost of capital
	The opportunity cost of capital is the amount of income an investor could have received, per unit of investment spending, by investing elsewhere.
	Pareto criterion
	The Pareto criterion is a way of comparing two allocations, A and B. It states that A is is an improvement on B if at least one person would be strictly better off with A than B (in other words, would strictly prefer A to B) and nobody would be worse off. We say that A Pareto dominates B.
	Pareto dominate, Pareto dominant
	Allocation A Pareto dominates allocation B if it is better according to the Pareto criterion. That is, at least one person would be strictly better off with A than B, and nobody would be worse off. See also: Pareto criterion.
	Pareto efficiency curve
	The set of all allocations that are Pareto efficient. The Pareto efficiency curve is sometimes called the ‘contract curve’, even though it is not necessary for any contract to be involved. See also: Pareto efficiency.
	Pareto efficient, Pareto efficiency
	An allocation is Pareto efficient if there is no feasible alternative allocation in which at least one person would be better off, and nobody worse off.
	Pareto improvement
	A change that benefits at least one person without making anyone else worse off. See also: Pareto dominant, Pareto criterion.
	patent
	A right of exclusive ownership of an idea or invention, which lasts for a specified length of time. During this time, it effectively allows the owner to be a monopolist or exclusive user.
	pay-off
	The pay-off for an individual player in a game is the benefit that the player receives as a result of the joint actions of all the players.
	perfect competition
	Perfect competition is the type of interaction between buyers and sellers that takes place in the equilibrium of a market when (i) there are with many buyers and sellers of identical goods, and (ii) supply equals demand and all participants act as price-takers.
	perfectly competitive
	A market may be described as perfectly competitive if (i) there are many buyers and many sellers of identical goods, all acting independently, who are aware of prices and always choose the best price they can get, and (ii) the market is in competitive equilibrium, with supply equal to demand and all buyers and sellers acting as price-takers.
	piece rate
	Under a piece rate contract, a worker is paid a fixed amount for each unit (‘piece’) of the product made.
	Pigouvian subsidy
	A government subsidy on activities that generate positive external effects, so as to correct an inefficient outcome. See also: external effect, Pigouvian tax
	Pigouvian tax
	A tax levied on activities that generate negative external effects so as to correct an inefficient market outcome. See also: external effect, Pigouvian subsidy.
	political system
	A political system determines how governments will be selected, and how those governments will make and implement decisions that affect all or most members of a population.
	power
	The ability to do (and get) the things one wants in opposition to the intentions of others.
	preferences
	A description of the relative values a person places on each possible outcome of a choice or decision they have to make.
	price discrimination
	A selling strategy in which different prices are set for different buyers or groups of buyers based on the buyers’ differing willingness to pay.
	price elasticity of demand
	The percentage change in demand that would occur in response to a 1% increase in price. We express this as a positive number. Demand is elastic if this is greater than 1, and inelastic if less than 1.
	price markup
	The price minus the marginal cost divided by the price. In other words, the profit margin as a proportion of the price. If the firm sets the price to maximize its profits, the markup is inversely proportional to the elasticity of demand for the good at that price.
	price-taker
	A buyer or seller acts as a price-taker if they cannot benefit from attempting to trade at any other price than the prevailing market price. A price-taker has no power to influence the market price, but can buy or sell as many items as they wish at that price.
	principal–agent relationship, principal–agent problem
	A principal–agent relationship or problem exists when one party (the principal) would like another party (the agent) to act in some way, or have some attribute, that is in the interest of the principal, and that cannot be enforced or guaranteed in a binding contract. See also: incomplete contract.
	prisoners’ dilemma
	A prisoners’ dilemma is a game that has a dominant strategy equilibrium, but also has an alternative outcome that gives a higher pay-off to all players. So the Nash equilibrium is not Pareto efficient.
	private good
	A good that is rival (when one person consumes a unit of the good, that unit is not available to others) and excludable (people can be prevented from consuming it).
	private property
	Something is private property if the person possessing it has the right to exclude others from it, to benefit from the use of it, and to exchange it with others.
	procedural judgement of fairness
	An evaluation of an outcome based on how the allocation came about, and not on the characteristics of the outcome itself (for example, how unequal it is). See also: substantive judgement of fairness.
	producer surplus
	The producer of a good receives a surplus on each unit, equal to the price minus the marginal cost of producing it. The term ‘producer surplus’ normally refers to the sum of these surpluses across all units sold.
	production function
	A production function is a graphical or mathematical description of the relationship between the quantities of the inputs to a production process and the amount of output produced.
	profit, economic profit
	A firm’s profit is its revenue minus its total costs. We often refer to profit as ‘economic profit’ to emphasise that costs include the opportunity cost of capital (which is not included in ‘accounting profit’).
	profit margin
	The difference between the price of a product and its marginal production cost.
	property rights
	Legal protection of ownership, including the right to exclude others and to benefit from or sell the thing owned. Property rights may cover broadly-defined goods such as clean water, safety, or education, if these are protected by the legal system.
	public good
	A good that, if available to anyone, can be made available to everyone at no additional cost. This characteristic is called non-rivalry. Some economists define public goods more strictly as goods that are both non-rival and non-excludable (non-excludable means that it is impossible to prevent anyone from consuming them).
	public good game
	A public good game is a game in which individual players can take an action that would be costly to themselves, but would produce benefits for all players (including themselves).
	purchasing power parity (PPP)
	PPPs are price indices that measure how much it costs to purchase a basket of goods and services compared to how much it costs to purchase the same basket in a reference country in a particular year, such as the United States in 2011.
	quasi-linear, quasi-linear function
	A utility function is said to be quasi-linear if it depends linearly on the amount of one good, and non-linearly on another. The marginal rate of substitution between the two goods then depends only on the non-linear variable.
	real interest rate
	An interest rate corrected for expected inflation (that is, the nominal interest rate minus the expected rate of inflation). It represents how many goods in the future one gets for the goods not consumed now. See also: nominal interest rate, interest rate, rate of interest.
	reciprocity
	A preference to be kind to or to help others who are kind and helpful, and to withhold help and kindness from people who are not helpful or kind.
	relationship-specific asset
	An asset is something that is owned, and has value. It is relationship-specific if it is only of value within an economic relationship (e.g. a contract for one firm to supply another). Relationship-specific assets include any knowledge or skills that are only valuable while a person remains employed in a particular firm. See also: firm-specific asset.
	relative price
	The price of one good or service compared to another (usually expressed as a ratio of the two prices).
	rent ceiling
	The maximum legal price a landlord can charge for a rent.
	research and development
	Expenditures by a private or public entity to create new methods of production, products, or other economically relevant new knowledge.
	reservation indifference curve
	A curve that indicates combinations of goods that are as highly valued as one’s reservation option.
	reservation option
	When someone makes a choice amongst the available options in a particular transaction, the reservation option is their next best alternative option. Also known as: fallback option. See also: reservation price.
	reservation price
	The lowest price at which someone is willing to sell a good.
	reservation wage
	The reservation wage is the lowest wage a worker is willing to accept to take up a new job. It is the wage available in the worker’s next best job option (the reservation option). For workers whose next best option is unemployment, the reservation wage takes into account the wages they expect to receive when they find a new job as well as any income received while unemployed.
	residual claimant
	The person who receives the income left over from a firm or other project after the payment of all contractual costs (for example, the cost of hiring workers and paying taxes).
	risk aversion
	A risk-averse person has a preference for certainty (for example, getting $100 for sure) over a risky outcome of the same average value (such as a 50-50 chance of getting $200 or nothing).
	rival, partially rival
	A good is rival if, when one person consumes a unit of the good, no-one else can consume that unit. It is partially rival if more people using the good reduces the benefits available to other users. See also: non-rival.
	saving
	When consumption expenditure is less than net income, saving takes place and wealth rises. See also: wealth.
	scarcity
	A good is scarce if it is valued, and there is an opportunity cost of acquiring more of it.
	search unemployment
	Since workers differ from each other, and so do jobs, unemployed workers and firms with vacancies spend time searching for an employment match that suits them both. Unemployment caused by the search and matching process is called search unemployment.
	separation of ownership and control
	The attribute of some firms by which managers are a separate group from the owners.
	sequential game
	A game in which players do not all choose their strategies at the same time, and players who choose later can see the strategies already chosen by the other players. An example is the ultimatum game. See also: simultaneous game.
	shares, stocks
	Shares (also known as stocks) are financial assets that can be bought and sold, giving their owners (the shareholders) shared ownership of the assets of a firm, and therefore a right to receive a corresponding share of the firm’s profit.
	short run
	The term does not refer to a specific length of time, but instead to what happens while some things (such as prices, wages, capital stock, technology, or institutions) are assumed to be held constant (they are assumed to be fixed, or exogenous). For example, the firm’s stock of capital goods may be fixed in the short run, but in the longer run the firm could vary it (by selling some, or buying more).
	simultaneous game
	A game in which the players choose their strategies simultaneously, for example, the prisoners’ dilemma. See also: sequential game.
	social dilemma
	A situation in which actions taken independently by individuals in pursuit of their own private objectives result in an outcome that is inferior to some other feasible outcome that could have occurred if people had acted together, rather than as individuals.
	social interactions
	Situations in which the actions taken by each person affect other people’s outcomes as well as their own.
	social norm
	An understanding that is common to most members of a society about what people should do in a given situation when their actions affect others.
	social preferences
	An individual is said to have social preferences if their individual utility depends on what happens to other people, as well as on their own pay-offs.
	stock
	A quantity measured at a point in time, such as a firm’s stock of capital goods, or the amount of carbon dioxide in the atmosphere. Its units do not depend on time. See also: flow.
	strategic interaction
	A social interaction in which the participants are aware of the ways in which their actions affect others (and the ways in which the actions of others affect them).
	strategy
	An action (or action plan) that a person may choose, while being aware that the outcomes for themselves and others depend on their own strategy and the strategies chosen by others.
	subsistence level
	The level of living standards (measured by consumption or income) below which the population will decline.
	substantive judgement of fairness
	An evaluation of an outcome based on the characteristics of the allocation itself, not how it was determined. See also: procedural judgement of fairness.
	substitutes
	Two goods (or services) are described as substitutes when consumers would readily replace one with the other if the prices were similar. If the price of one of the goods increased, consumers would be more likely to choose the other (so demand for it would increase).
	substitution effect
	When the price of a good changes, the substitution effect is the change in the consumption of the good that occurs because of the change in the good’s relative price. The price change also has an income effect, because it expands or shrinks the feasible set. See also: income effect.
	supply curve
	A supply curve shows the number of units of output that would be supplied to the market at any given price. The firm’s supply curve shows the units supplied by an individual firm, and the market (or industry) supply curve shows the total number of units supplied by all sellers in the market (or firms in the industry). Also known as: supply function.
	tax incidence
	The effect of a tax on the surplus of buyers, sellers, or both.
	technological progress
	A change in technology that reduces the amount of resources (labour, machines, land, energy, time) required to produce a given amount of the output.
	technology
	The description of a process that uses a set of materials and other inputs, including the work of people and machines, to produce an output.
	total costs
	The sum of all the costs a firm incurs to produce its total output.
	total revenue, revenue
	A firm’s total revenue is the number of units sold times the price per unit.
	transaction costs
	Costs that impede the bargaining process or the agreement of a contract. They include costs of acquiring information about the good to be traded, and costs of enforcing a contract.
	ultimatum game
	A game in which the first player proposes a division of a ‘pie’ with the second player, who may either accept, in which case they each get the division proposed by the first person, or reject the offer, in which case both players receive nothing.
	unemployment benefit
	A government transfer that is paid to an unemployed person while they are unemployed (or for part of the unemployment period). Also known as unemployment insurance.
	utility
	A numerical indicator of the value that one places on an outcome. Outcomes with higher utility will be chosen in preference to lower valued ones when both are feasible.
	utility function
	A utility function is a mathematical representation of a person’s preferences for one or more goods. It gives a numerical value to the amount of utility the person obtains from each possible combination of goods.
	variable costs
	Costs of production that vary with the number of units produced.
	Veblen effect
	A negative effect on others that arises from a person’s consumption of goods such as luxury housing, clothing, or vehicles, that display or signal social status. See also: conspicuous consumption.
	verifiable information
	Information is verifiable if it can be verified by a court and hence used to enforce a contract.
	wealth
	The stock of things owned, or value of that stock. Wealth may generate income, or contribute to the owner’s wellbeing in some other way. It includes the market value of a home, car, any land, buildings, machinery, or other capital goods that a person may own, and any financial assets such as shares or bonds. To calculate wealth, debts are subtracted—for example, the mortgage owed to the bank. Debts owed to the person are added.
	willingness to accept (WTA)
	An indicator of how much a person values a good, measured by the minimum amount of money they would accept in exchange for a unit of the good (that is, their reservation price). See also: willingness to pay
	willingness to pay (WTP)
	An indicator of how much a person values a good, measured by the maximum amount they would pay to acquire a unit of the good. See also: willingness to accept.
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 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/begingroup"]={version:"2.7.5"};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var d=MathJax.InputJax.TeX,b=d.Definitions;var a=MathJax.Object.Subclass({macros:null,environments:null,Init:function(e,f){this.macros=(e||{});this.environments=(f||{})},Find:function(e,f){if(this[f].hasOwnProperty(e)){return this[f][e]}},Def:function(e,g,f){this[f][e]=g},Undef:function(e,f){delete this[f][e]},Merge:function(e){MathJax.Hub.Insert(this.macros,e.macros);MathJax.Hub.Insert(this.environments,e.environments)},MergeGlobals:function(e){var f=this.macros;for(var g in f){if(f.hasOwnProperty(g)&&f[g].global){e.Def(g,f[g],"macros",true);delete f[g].global;delete f[g]}}},Clear:function(g){this.environments={};if(g){this.macros={}}else{var e=this.macros;for(var f in e){if(e.hasOwnProperty(f)&&!e[f].global){delete e[f]}}}return this}});var c=d.nsStack=MathJax.Object.Subclass({stack:null,top:0,isEqn:false,Init:function(e){this.isEqn=e;this.stack=[];if(!e){this.Push(a(b.macros,b.environment))}else{this.Push(a())}},Def:function(e,h,f,g){var i=this.top-1;if(g){while(i>0){this.stack[i].Undef(e,f);i--}if(!MathJax.Object.isArray(h)){h=[h]}if(this.isEqn){h.global=true}}this.stack[i].Def(e,h,f)},Push:function(e){this.stack.push(e);this.top=this.stack.length},Pop:function(){var e;if(this.top>1){e=this.stack[--this.top];if(this.isEqn){this.stack.pop()}}else{if(this.isEqn){this.Clear()}}return e},Find:function(e,g){for(var f=this.top-1;f>=0;f--){var h=this.stack[f].Find(e,g);if(h){return h}}return null},Merge:function(e){e.stack[0].MergeGlobals(this);this.stack[this.top-1].Merge(e.stack[0]);var f=[this.top,this.stack.length-this.top].concat(e.stack.slice(1));this.stack.splice.apply(this.stack,f);this.top=this.stack.length},Reset:function(){this.top=this.stack.length},Clear:function(e){this.stack=[this.stack[0].Clear()];this.top=this.stack.length}},{nsFrame:a});b.Add({macros:{begingroup:"BeginGroup",endgroup:"EndGroup",global:"Global",gdef:["Macro","\\global\\def"]}},null,true);d.Parse.Augment({BeginGroup:function(e){d.eqnStack.Push(a())},EndGroup:function(e){if(d.eqnStack.top>1){d.eqnStack.Pop()}else{if(d.rootStack.top===1){d.Error(["ExtraEndMissingBegin","Extra %1 or missing \\begingroup",e])}else{d.eqnStack.Clear();d.rootStack.Pop()}}},csFindMacro:function(e){return(d.eqnStack.Find(e,"macros")||d.rootStack.Find(e,"macros"))},envFindName:function(e){return(d.eqnStack.Find(e,"environments")||d.rootStack.Find(e,"environments"))},setDef:function(e,f){f.isUser=true;d.eqnStack.Def(e,f,"macros",this.stack.env.isGlobal);delete this.stack.env.isGlobal},setEnv:function(e,f){f.isUser=true;d.eqnStack.Def(e,f,"environments")},Global:function(e){var f=this.i;var g=this.GetCSname(e);this.i=f;if(g!=="let"&&g!=="def"&&g!=="newcommand"&&g!=="DeclareMathOperator"&&g!=="Newextarrow"){d.Error(["GlobalNotFollowedBy","%1 not followed by \\let, \\def, or \\newcommand",e])}this.stack.env.isGlobal=true}});d.rootStack=c();d.eqnStack=c(true);d.prefilterHooks.Add(function(){d.rootStack.Reset();d.eqnStack.Clear(true)});d.postfilterHooks.Add(function(){d.rootStack.Merge(d.eqnStack)});MathJax.Hub.Startup.signal.Post("TeX begingroup Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/begingroup.js");




assets/js/mathjax/extensions/TeX/autobold.js
/*
 *  /MathJax/extensions/TeX/autobold.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/autobold"]={version:"2.7.5"};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var a=MathJax.InputJax.TeX;a.prefilterHooks.Add(function(d){var c=d.script.parentNode.insertBefore(document.createElement("span"),d.script);c.visibility="hidden";c.style.fontFamily="Times, serif";c.appendChild(document.createTextNode("ABCXYZabcxyz"));var b=c.offsetWidth;c.style.fontWeight="bold";if(b&&c.offsetWidth===b){d.math="\\boldsymbol{"+d.math+"}"}c.parentNode.removeChild(c)});MathJax.Hub.Startup.signal.Post("TeX autobold Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/autobold.js");




assets/js/mathjax/extensions/TeX/autoload-all.js
/*
 *  /MathJax/extensions/TeX/autoload-all.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/autoload-all"]={version:"2.7.5"};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var h={action:["mathtip","texttip","toggle"],AMSmath:["mathring","nobreakspace","negmedspace","negthickspace","intI","iiiint","idotsint","dddot","ddddot","sideset","boxed","substack","injlim","projlim","varliminf","varlimsup","varinjlim","varprojlim","DeclareMathOperator","operatorname","genfrac","tfrac","dfrac","binom","tbinom","dbinom","cfrac","shoveleft","shoveright","xrightarrow","xleftarrow"],begingroup:["begingroup","endgroup","gdef","global"],cancel:["cancel","bcancel","xcancel","cancelto"],color:["color","textcolor","colorbox","fcolorbox","definecolor"],enclose:["enclose"],extpfeil:["Newextarrow","xlongequal","xmapsto","xtofrom","xtwoheadleftarrow","xtwoheadrightarrow"],mhchem:["ce","cee","cf"]};var c={AMSmath:["subarray","smallmatrix","equation","equation*"],AMScd:["CD"]};var d,g,b,a={macros:{},environment:{}};for(d in h){if(h.hasOwnProperty(d)){if(!MathJax.Extension["TeX/"+d]){var f=h[d];for(g=0,b=f.length;g<b;g++){a.macros[f[g]]=["Extension",d]}}}}for(d in c){if(c.hasOwnProperty(d)){if(!MathJax.Extension["TeX/"+d]){var e=c[d];for(g=0,b=e.length;g<b;g++){a.environment[e[g]]=["ExtensionEnv",null,d]}}}}MathJax.InputJax.TeX.Definitions.Add(a);MathJax.Hub.Startup.signal.Post("TeX autoload-all Ready")});MathJax.Callback.Queue(["Require",MathJax.Ajax,"[MathJax]/extensions/TeX/AMSsymbols.js"],["loadComplete",MathJax.Ajax,"[MathJax]/extensions/TeX/autoload-all.js"]);




assets/js/mathjax/extensions/TeX/AMSmath.js
/*
 *  /MathJax/extensions/TeX/AMSmath.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/AMSmath"]={version:"2.7.5",number:0,startNumber:0,IDs:{},eqIDs:{},labels:{},eqlabels:{},refs:[]};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var b=MathJax.ElementJax.mml,h=MathJax.InputJax.TeX,g=MathJax.Extension["TeX/AMSmath"];var d=h.Definitions,f=h.Stack.Item,a=h.config.equationNumbers;var c=function(k){var n=[];for(var l=0,j=k.length;l<j;l++){n[l]=h.Parse.prototype.Em(k[l])}return n.join(" ")};var e=(document.getElementsByTagName("base").length===0)?"":String(document.location).replace(/#.*$/,"");d.Add({mathchar0mo:{iiiint:["2A0C",{texClass:b.TEXCLASS.OP}]},macros:{mathring:["Accent","2DA"],nobreakspace:"Tilde",negmedspace:["Spacer",b.LENGTH.NEGATIVEMEDIUMMATHSPACE],negthickspace:["Spacer",b.LENGTH.NEGATIVETHICKMATHSPACE],idotsint:["MultiIntegral","\\int\\cdots\\int"],dddot:["Accent","20DB"],ddddot:["Accent","20DC"],sideset:["Macro","\\mathop{\\mathop{\\rlap{\\phantom{#3}}}\\nolimits#1\\!\\mathop{#3}\\nolimits#2}",3],boxed:["Macro","\\fbox{$\\displaystyle{#1}$}",1],tag:"HandleTag",notag:"HandleNoTag",label:"HandleLabel",ref:"HandleRef",eqref:["HandleRef",true],substack:["Macro","\\begin{subarray}{c}#1\\end{subarray}",1],injlim:["NamedOp","inj&thinsp;lim"],projlim:["NamedOp","proj&thinsp;lim"],varliminf:["Macro","\\mathop{\\underline{\\mmlToken{mi}{lim}}}"],varlimsup:["Macro","\\mathop{\\overline{\\mmlToken{mi}{lim}}}"],varinjlim:["Macro","\\mathop{\\underrightarrow{\\mmlToken{mi}{lim}}}"],varprojlim:["Macro","\\mathop{\\underleftarrow{\\mmlToken{mi}{lim}}}"],DeclareMathOperator:"HandleDeclareOp",operatorname:"HandleOperatorName",SkipLimits:"SkipLimits",genfrac:"Genfrac",frac:["Genfrac","","","",""],tfrac:["Genfrac","","","",1],dfrac:["Genfrac","","","",0],binom:["Genfrac","(",")","0",""],tbinom:["Genfrac","(",")","0",1],dbinom:["Genfrac","(",")","0",0],cfrac:"CFrac",shoveleft:["HandleShove",b.ALIGN.LEFT],shoveright:["HandleShove",b.ALIGN.RIGHT],xrightarrow:["xArrow",8594,5,6],xleftarrow:["xArrow",8592,7,3]},environment:{align:["AMSarray",null,true,true,"rlrlrlrlrlrl",c([0,2,0,2,0,2,0,2,0,2,0])],"align*":["AMSarray",null,false,true,"rlrlrlrlrlrl",c([0,2,0,2,0,2,0,2,0,2,0])],multline:["Multline",null,true],"multline*":["Multline",null,false],split:["AMSarray",null,false,false,"rl",c([0])],gather:["AMSarray",null,true,true,"c"],"gather*":["AMSarray",null,false,true,"c"],alignat:["AlignAt",null,true,true],"alignat*":["AlignAt",null,false,true],alignedat:["AlignAt",null,false,false],aligned:["AlignedAMSArray",null,null,null,"rlrlrlrlrlrl",c([0,2,0,2,0,2,0,2,0,2,0]),".5em","D"],gathered:["AlignedAMSArray",null,null,null,"c",null,".5em","D"],subarray:["Array",null,null,null,null,c([0]),"0.1em","S",1],smallmatrix:["Array",null,null,null,"c",c([1/3]),".2em","S",1],equation:["EquationBegin","Equation",true],"equation*":["EquationBegin","EquationStar",false],eqnarray:["AMSarray",null,true,true,"rcl","0 "+b.LENGTH.THICKMATHSPACE,".5em"],"eqnarray*":["AMSarray",null,false,true,"rcl","0 "+b.LENGTH.THICKMATHSPACE,".5em"]},delimiter:{"\\lvert":["007C",{texClass:b.TEXCLASS.OPEN}],"\\rvert":["007C",{texClass:b.TEXCLASS.CLOSE}],"\\lVert":["2016",{texClass:b.TEXCLASS.OPEN}],"\\rVert":["2016",{texClass:b.TEXCLASS.CLOSE}]}},null,true);h.Parse.Augment({HandleTag:function(k){var m=this.GetStar();var j=this.trimSpaces(this.GetArgument(k)),i=j;if(!m){j=a.formatTag(j)}var l=this.stack.global;l.tagID=i;if(l.notags){h.Error(["CommandNotAllowedInEnv","%1 not allowed in %2 environment",k,l.notags])}if(l.tag){h.Error(["MultipleCommand","Multiple %1",k])}l.tag=b.mtd.apply(b,this.InternalMath(j)).With({id:a.formatID(i)})},HandleNoTag:function(i){if(this.stack.global.tag){delete this.stack.global.tag}this.stack.global.notag=true},HandleLabel:function(j){var k=this.stack.global,i=this.GetArgument(j);if(i===""){return}if(!g.refUpdate){if(k.label){h.Error(["MultipleCommand","Multiple %1",j])}k.label=i;if(g.labels[i]||g.eqlabels[i]){h.Error(["MultipleLabel","Label '%1' multiply defined",i])}g.eqlabels[i]={tag:"???",id:""}}},HandleRef:function(k,m){var j=this.GetArgument(k);var l=g.labels[j]||g.eqlabels[j];if(!l){l={tag:"???",id:""};g.badref=!g.refUpdate}var i=l.tag;if(m){i=a.formatTag(i)}this.Push(b.mrow.apply(b,this.InternalMath(i)).With({href:a.formatURL(l.id,e),"class":"MathJax_ref"}))},HandleDeclareOp:function(j){var i=(this.GetStar()?"":"\\nolimits\\SkipLimits");var k=this.trimSpaces(this.GetArgument(j));if(k.charAt(0)=="\\"){k=k.substr(1)}var l=this.GetArgument(j);l=l.replace(/\*/g,"\\text{*}").replace(/-/g,"\\text{-}");this.setDef(k,["Macro","\\mathop{\\rm "+l+"}"+i])},HandleOperatorName:function(j){var i=(this.GetStar()?"":"\\nolimits\\SkipLimits");var k=this.trimSpaces(this.GetArgument(j));k=k.replace(/\*/g,"\\text{*}").replace(/-/g,"\\text{-}");this.string="\\mathop{\\rm "+k+"}"+i+" "+this.string.slice(this.i);this.i=0},SkipLimits:function(j){var l=this.GetNext(),k=this.i;if(l==="\\"&&++this.i&&this.GetCS()!=="limits"){this.i=k}},HandleShove:function(j,i){var k=this.stack.Top();if(k.type!=="multline"){h.Error(["CommandInMultline","%1 can only appear within the multline environment",j])}if(k.data.length){h.Error(["CommandAtTheBeginingOfLine","%1 must come at the beginning of the line",j])}k.data.shove=i},CFrac:function(l){var i=this.trimSpaces(this.GetBrackets(l,"")),k=this.GetArgument(l),m=this.GetArgument(l);var j=b.mfrac(h.Parse("\\strut\\textstyle{"+k+"}",this.stack.env).mml(),h.Parse("\\strut\\textstyle{"+m+"}",this.stack.env).mml());i=({l:b.ALIGN.LEFT,r:b.ALIGN.RIGHT,"":""})[i];if(i==null){h.Error(["IllegalAlign","Illegal alignment specified in %1",l])}if(i){j.numalign=j.denomalign=i}this.Push(j)},Genfrac:function(j,l,q,n,i){if(l==null){l=this.GetDelimiterArg(j)}if(q==null){q=this.GetDelimiterArg(j)}if(n==null){n=this.GetArgument(j)}if(i==null){i=this.trimSpaces(this.GetArgument(j))}var m=this.ParseArg(j);var p=this.ParseArg(j);var k=b.mfrac(m,p);if(n!==""){k.linethickness=n}if(l||q){k=h.fixedFence(l,k.With({texWithDelims:true}),q)}if(i!==""){var o=(["D","T","S","SS"])[i];if(o==null){h.Error(["BadMathStyleFor","Bad math style for %1",j])}k=b.mstyle(k);if(o==="D"){k.displaystyle=true;k.scriptlevel=0}else{k.displaystyle=false;k.scriptlevel=i-1}}this.Push(k)},Multline:function(j,i){this.Push(j);this.checkEqnEnv();return f.multline(i,this.stack).With({arraydef:{displaystyle:true,rowspacing:".5em",width:h.config.MultLineWidth,columnwidth:"100%",side:h.config.TagSide,minlabelspacing:h.config.TagIndent}})},AMSarray:function(k,j,i,m,l){this.Push(k);if(i){this.checkEqnEnv()}m=m.replace(/[^clr]/g,"").split("").join(" ");m=m.replace(/l/g,"left").replace(/r/g,"right").replace(/c/g,"center");return f.AMSarray(k.name,j,i,this.stack).With({arraydef:{displaystyle:true,rowspacing:".5em",columnalign:m,columnspacing:(l||"1em"),rowspacing:"3pt",side:h.config.TagSide,minlabelspacing:h.config.TagIndent}})},AlignedAMSArray:function(i){var j=this.GetBrackets("\\begin{"+i.name+"}");return this.setArrayAlign(this.AMSarray.apply(this,arguments),j)},AlignAt:function(l,j,i){var q,k,p="",o=[];if(!i){k=this.GetBrackets("\\begin{"+l.name+"}")}q=this.GetArgument("\\begin{"+l.name+"}");if(q.match(/[^0-9]/)){h.Error(["PositiveIntegerArg","Argument to %1 must me a positive integer","\\begin{"+l.name+"}"])}while(q>0){p+="rl";o.push("0em 0em");q--}o=o.join(" ");if(i){return this.AMSarray(l,j,i,p,o)}var m=this.AMSarray(l,j,i,p,o);return this.setArrayAlign(m,k)},EquationBegin:function(i,j){this.checkEqnEnv();this.stack.global.forcetag=(j&&a.autoNumber!=="none");return i},EquationStar:function(i,j){this.stack.global.tagged=true;return j},checkEqnEnv:function(){if(this.stack.global.eqnenv){h.Error(["ErroneousNestingEq","Erroneous nesting of equation structures"])}this.stack.global.eqnenv=true},MultiIntegral:function(j,m){var l=this.GetNext();if(l==="\\"){var k=this.i;l=this.GetArgument(j);this.i=k;if(l==="\\limits"){if(j==="\\idotsint"){m="\\!\\!\\mathop{\\,\\,"+m+"}"}else{m="\\!\\!\\!\\mathop{\\,\\,\\,"+m+"}"}}}this.string=m+" "+this.string.slice(this.i);this.i=0},xArrow:function(k,o,n,i){var m={width:"+"+(n+i)+"mu",lspace:n+"mu"};var p=this.GetBrackets(k),q=this.ParseArg(k);var s=b.mo(b.chars(String.fromCharCode(o))).With({stretchy:true,texClass:b.TEXCLASS.REL});var j=b.munderover(s);j.SetData(j.over,b.mpadded(q).With(m).With({voffset:".15em"}));if(p){p=h.Parse(p,this.stack.env).mml();j.SetData(j.under,b.mpadded(p).With(m).With({voffset:"-.24em"}))}this.Push(j.With({subsupOK:true}))},GetDelimiterArg:function(i){var j=this.trimSpaces(this.GetArgument(i));if(j==""){return null}if(j in d.delimiter){return j}h.Error(["MissingOrUnrecognizedDelim","Missing or unrecognized delimiter for %1",i])},GetStar:function(){var i=(this.GetNext()==="*");if(i){this.i++}return i}});f.Augment({autoTag:function(){var j=this.global;if(!j.notag){g.number++;j.tagID=a.formatNumber(g.number.toString());var i=h.Parse("\\text{"+a.formatTag(j.tagID)+"}",{}).mml();j.tag=b.mtd(i).With({id:a.formatID(j.tagID)})}},getTag:function(){var m=this.global,k=m.tag;m.tagged=true;if(m.label){if(a.useLabelIds){k.id=a.formatID(m.label)}g.eqlabels[m.label]={tag:m.tagID,id:k.id}}if(document.getElementById(k.id)||g.IDs[k.id]||g.eqIDs[k.id]){var l=0,j;do{l++;j=k.id+"_"+l}while(document.getElementById(j)||g.IDs[j]||g.eqIDs[j]);k.id=j;if(m.label){g.eqlabels[m.label].id=j}}g.eqIDs[k.id]=1;this.clearTag();return k},clearTag:function(){var i=this.global;delete i.tag;delete i.tagID;delete i.label},fixInitialMO:function(l){for(var k=0,j=l.length;k<j;k++){if(l[k]&&(l[k].type!=="mspace"&&(l[k].type!=="texatom"||(l[k].data[0]&&l[k].data[0].data.length)))){if(l[k].isEmbellished()){l.unshift(b.mi())}break}}}});f.multline=f.array.Subclass({type:"multline",Init:function(j,i){this.SUPER(arguments).Init.apply(this);this.numbered=(j&&a.autoNumber!=="none");this.save={notag:i.global.notag};i.global.tagged=!j&&!i.global.forcetag},EndEntry:function(){if(this.table.length){this.fixInitialMO(this.data)}var i=b.mtd.apply(b,this.data);if(this.data.shove){i.columnalign=this.data.shove}this.row.push(i);this.data=[]},EndRow:function(){if(this.row.length!=1){h.Error(["MultlineRowsOneCol","The rows within the %1 environment must have exactly one column","multline"])}this.table.push(this.row);this.row=[]},EndTable:function(){this.SUPER(arguments).EndTable.call(this);if(this.table.length){var k=this.table.length-1,n,l=-1;if(!this.table[0][0].columnalign){this.table[0][0].columnalign=b.ALIGN.LEFT}if(!this.table[k][0].columnalign){this.table[k][0].columnalign=b.ALIGN.RIGHT}if(!this.global.tag&&this.numbered){this.autoTag()}if(this.global.tag&&!this.global.notags){l=(this.arraydef.side==="left"?0:this.table.length-1);this.table[l]=[this.getTag()].concat(this.table[l])}for(n=0,k=this.table.length;n<k;n++){var j=(n===l?b.mlabeledtr:b.mtr);this.table[n]=j.apply(b,this.table[n])}}this.global.notag=this.save.notag}});f.AMSarray=f.array.Subclass({type:"AMSarray",Init:function(l,k,j,i){this.SUPER(arguments).Init.apply(this);this.numbered=(k&&a.autoNumber!=="none");this.save={notags:i.global.notags,notag:i.global.notag};i.global.notags=(j?null:l);i.global.tagged=!k&&!i.global.forcetag},EndEntry:function(){if(this.row.length%2===1){this.fixInitialMO(this.data)}this.row.push(b.mtd.apply(b,this.data));this.data=[]},EndRow:function(){var i=b.mtr;if(!this.global.tag&&this.numbered){this.autoTag()}if(this.global.tag&&!this.global.notags){this.row=[this.getTag()].concat(this.row);i=b.mlabeledtr}else{this.clearTag()}if(this.numbered){delete this.global.notag}this.table.push(i.apply(b,this.row));this.row=[]},EndTable:function(){this.SUPER(arguments).EndTable.call(this);this.global.notags=this.save.notags;this.global.notag=this.save.notag}});f.start.Augment({oldCheckItem:f.start.prototype.checkItem,checkItem:function(k){if(k.type==="stop"){var i=this.mmlData(),j=this.global;if(g.display&&!j.tag&&!j.tagged&&!j.isInner&&(a.autoNumber==="all"||j.forcetag)){this.autoTag()}if(j.tag){var m=[this.getTag(),b.mtd(i)];var l={side:h.config.TagSide,minlabelspacing:h.config.TagIndent,displaystyle:"inherit"};i=b.mtable(b.mlabeledtr.apply(b,m)).With(l)}return f.mml(i)}return this.oldCheckItem.call(this,k)}});h.prefilterHooks.Add(function(i){g.display=i.display;g.number=g.startNumber;g.eqlabels={};g.eqIDs={};g.badref=false;if(g.refUpdate){g.number=i.script.MathJax.startNumber}});h.postfilterHooks.Add(function(i){i.script.MathJax.startNumber=g.startNumber;g.startNumber=g.number;MathJax.Hub.Insert(g.IDs,g.eqIDs);MathJax.Hub.Insert(g.labels,g.eqlabels);if(g.badref&&!i.math.texError){g.refs.push(i.script)}},100);MathJax.Hub.Register.MessageHook("Begin Math Input",function(){g.refs=[];g.refUpdate=false});MathJax.Hub.Register.MessageHook("End Math Input",function(l){if(g.refs.length){g.refUpdate=true;for(var k=0,j=g.refs.length;k<j;k++){g.refs[k].MathJax.state=MathJax.ElementJax.STATE.UPDATE}return MathJax.Hub.processInput({scripts:g.refs,start:new Date().getTime(),i:0,j:0,jax:{},jaxIDs:[]})}return null});h.resetEquationNumbers=function(j,i){g.startNumber=(j||0);if(!i){g.labels={};g.IDs={}}};MathJax.Hub.Startup.signal.Post("TeX AMSmath Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/AMSmath.js");
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assets/js/mathjax/extensions/TeX/AMSsymbols.js
/*
 *  /MathJax/extensions/TeX/AMSsymbols.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/AMSsymbols"]={version:"2.7.5"};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var a=MathJax.ElementJax.mml,b=MathJax.InputJax.TeX.Definitions;b.Add({mathchar0mi:{digamma:"03DD",varkappa:"03F0",varGamma:["0393",{mathvariant:a.VARIANT.ITALIC}],varDelta:["0394",{mathvariant:a.VARIANT.ITALIC}],varTheta:["0398",{mathvariant:a.VARIANT.ITALIC}],varLambda:["039B",{mathvariant:a.VARIANT.ITALIC}],varXi:["039E",{mathvariant:a.VARIANT.ITALIC}],varPi:["03A0",{mathvariant:a.VARIANT.ITALIC}],varSigma:["03A3",{mathvariant:a.VARIANT.ITALIC}],varUpsilon:["03A5",{mathvariant:a.VARIANT.ITALIC}],varPhi:["03A6",{mathvariant:a.VARIANT.ITALIC}],varPsi:["03A8",{mathvariant:a.VARIANT.ITALIC}],varOmega:["03A9",{mathvariant:a.VARIANT.ITALIC}],beth:"2136",gimel:"2137",daleth:"2138",backprime:["2035",{variantForm:true}],hslash:"210F",varnothing:["2205",{variantForm:true}],blacktriangle:"25B4",triangledown:["25BD",{variantForm:true}],blacktriangledown:"25BE",square:"25FB",Box:"25FB",blacksquare:"25FC",lozenge:"25CA",Diamond:"25CA",blacklozenge:"29EB",circledS:["24C8",{mathvariant:a.VARIANT.NORMAL}],bigstar:"2605",sphericalangle:"2222",measuredangle:"2221",nexists:"2204",complement:"2201",mho:"2127",eth:["00F0",{mathvariant:a.VARIANT.NORMAL}],Finv:"2132",diagup:"2571",Game:"2141",diagdown:"2572",Bbbk:["006B",{mathvariant:a.VARIANT.DOUBLESTRUCK}],yen:"00A5",circledR:"00AE",checkmark:"2713",maltese:"2720"},mathchar0mo:{dotplus:"2214",ltimes:"22C9",smallsetminus:"2216",rtimes:"22CA",Cap:"22D2",doublecap:"22D2",leftthreetimes:"22CB",Cup:"22D3",doublecup:"22D3",rightthreetimes:"22CC",barwedge:"22BC",curlywedge:"22CF",veebar:"22BB",curlyvee:"22CE",doublebarwedge:"2A5E",boxminus:"229F",circleddash:"229D",boxtimes:"22A0",circledast:"229B",boxdot:"22A1",circledcirc:"229A",boxplus:"229E",centerdot:["22C5",{variantForm:true}],divideontimes:"22C7",intercal:"22BA",leqq:"2266",geqq:"2267",leqslant:"2A7D",geqslant:"2A7E",eqslantless:"2A95",eqslantgtr:"2A96",lesssim:"2272",gtrsim:"2273",lessapprox:"2A85",gtrapprox:"2A86",approxeq:"224A",lessdot:"22D6",gtrdot:"22D7",lll:"22D8",llless:"22D8",ggg:"22D9",gggtr:"22D9",lessgtr:"2276",gtrless:"2277",lesseqgtr:"22DA",gtreqless:"22DB",lesseqqgtr:"2A8B",gtreqqless:"2A8C",doteqdot:"2251",Doteq:"2251",eqcirc:"2256",risingdotseq:"2253",circeq:"2257",fallingdotseq:"2252",triangleq:"225C",backsim:"223D",thicksim:["223C",{variantForm:true}],backsimeq:"22CD",thickapprox:["2248",{variantForm:true}],subseteqq:"2AC5",supseteqq:"2AC6",Subset:"22D0",Supset:"22D1",sqsubset:"228F",sqsupset:"2290",preccurlyeq:"227C",succcurlyeq:"227D",curlyeqprec:"22DE",curlyeqsucc:"22DF",precsim:"227E",succsim:"227F",precapprox:"2AB7",succapprox:"2AB8",vartriangleleft:"22B2",lhd:"22B2",vartriangleright:"22B3",rhd:"22B3",trianglelefteq:"22B4",unlhd:"22B4",trianglerighteq:"22B5",unrhd:"22B5",vDash:"22A8",Vdash:"22A9",Vvdash:"22AA",smallsmile:["2323",{variantForm:true}],shortmid:["2223",{variantForm:true}],smallfrown:["2322",{variantForm:true}],shortparallel:["2225",{variantForm:true}],bumpeq:"224F",between:"226C",Bumpeq:"224E",pitchfork:"22D4",varpropto:"221D",backepsilon:"220D",blacktriangleleft:"25C2",blacktriangleright:"25B8",therefore:"2234",because:"2235",eqsim:"2242",vartriangle:["25B3",{variantForm:true}],Join:"22C8",nless:"226E",ngtr:"226F",nleq:"2270",ngeq:"2271",nleqslant:["2A87",{variantForm:true}],ngeqslant:["2A88",{variantForm:true}],nleqq:["2270",{variantForm:true}],ngeqq:["2271",{variantForm:true}],lneq:"2A87",gneq:"2A88",lneqq:"2268",gneqq:"2269",lvertneqq:["2268",{variantForm:true}],gvertneqq:["2269",{variantForm:true}],lnsim:"22E6",gnsim:"22E7",lnapprox:"2A89",gnapprox:"2A8A",nprec:"2280",nsucc:"2281",npreceq:["22E0",{variantForm:true}],nsucceq:["22E1",{variantForm:true}],precneqq:"2AB5",succneqq:"2AB6",precnsim:"22E8",succnsim:"22E9",precnapprox:"2AB9",succnapprox:"2ABA",nsim:"2241",ncong:"2246",nshortmid:["2224",{variantForm:true}],nshortparallel:["2226",{variantForm:true}],nmid:"2224",nparallel:"2226",nvdash:"22AC",nvDash:"22AD",nVdash:"22AE",nVDash:"22AF",ntriangleleft:"22EA",ntriangleright:"22EB",ntrianglelefteq:"22EC",ntrianglerighteq:"22ED",nsubseteq:"2288",nsupseteq:"2289",nsubseteqq:["2288",{variantForm:true}],nsupseteqq:["2289",{variantForm:true}],subsetneq:"228A",supsetneq:"228B",varsubsetneq:["228A",{variantForm:true}],varsupsetneq:["228B",{variantForm:true}],subsetneqq:"2ACB",supsetneqq:"2ACC",varsubsetneqq:["2ACB",{variantForm:true}],varsupsetneqq:["2ACC",{variantForm:true}],leftleftarrows:"21C7",rightrightarrows:"21C9",leftrightarrows:"21C6",rightleftarrows:"21C4",Lleftarrow:"21DA",Rrightarrow:"21DB",twoheadleftarrow:"219E",twoheadrightarrow:"21A0",leftarrowtail:"21A2",rightarrowtail:"21A3",looparrowleft:"21AB",looparrowright:"21AC",leftrightharpoons:"21CB",rightleftharpoons:["21CC",{variantForm:true}],curvearrowleft:"21B6",curvearrowright:"21B7",circlearrowleft:"21BA",circlearrowright:"21BB",Lsh:"21B0",Rsh:"21B1",upuparrows:"21C8",downdownarrows:"21CA",upharpoonleft:"21BF",upharpoonright:"21BE",downharpoonleft:"21C3",restriction:"21BE",multimap:"22B8",downharpoonright:"21C2",leftrightsquigarrow:"21AD",rightsquigarrow:"21DD",leadsto:"21DD",dashrightarrow:"21E2",dashleftarrow:"21E0",nleftarrow:"219A",nrightarrow:"219B",nLeftarrow:"21CD",nRightarrow:"21CF",nleftrightarrow:"21AE",nLeftrightarrow:"21CE"},delimiter:{"\\ulcorner":"231C","\\urcorner":"231D","\\llcorner":"231E","\\lrcorner":"231F"},macros:{implies:["Macro","\\;\\Longrightarrow\\;"],impliedby:["Macro","\\;\\Longleftarrow\\;"]}},null,true);var c=a.mo.OPTYPES.REL;MathJax.Hub.Insert(a.mo.prototype,{OPTABLE:{infix:{"\u2322":c,"\u2323":c,"\u25B3":c,"\uE006":c,"\uE007":c,"\uE00C":c,"\uE00D":c,"\uE00E":c,"\uE00F":c,"\uE010":c,"\uE011":c,"\uE016":c,"\uE017":c,"\uE018":c,"\uE019":c,"\uE01A":c,"\uE01B":c,"\uE04B":c,"\uE04F":c}}});MathJax.Hub.Startup.signal.Post("TeX AMSsymbols Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/AMSsymbols.js");




assets/js/mathjax/extensions/TeX/AMScd.js
/*
 *  /MathJax/extensions/TeX/AMScd.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/AMScd"]={version:"2.7.5",config:MathJax.Hub.CombineConfig("TeX.CD",{colspace:"5pt",rowspace:"5pt",harrowsize:"2.75em",varrowsize:"1.75em",hideHorizontalLabels:false})};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var b=MathJax.ElementJax.mml,e=MathJax.InputJax.TeX,d=e.Stack.Item,c=e.Definitions,a=MathJax.Extension["TeX/AMScd"].config;c.environment.CD="CD_env";c.special["@"]="CD_arrow";c.macros.minCDarrowwidth="CD_minwidth";c.macros.minCDarrowheight="CD_minheight";e.Parse.Augment({CD_env:function(f){this.Push(f);return d.array().With({arraydef:{columnalign:"center",columnspacing:a.colspace,rowspacing:a.rowspace,displaystyle:true},minw:this.stack.env.CD_minw||a.harrowsize,minh:this.stack.env.CD_minh||a.varrowsize})},CD_arrow:function(g){var l=this.string.charAt(this.i);if(!l.match(/[><VA.|=]/)){return this.Other(g)}else{this.i++}var o=this.stack.Top();if(!o.isa(d.array)||o.data.length){this.CD_cell(g);o=this.stack.Top()}var q=((o.table.length%2)===1);var i=(o.row.length+(q?0:1))%2;while(i){this.CD_cell(g);i--}var h;var f={minsize:o.minw,stretchy:true},k={minsize:o.minh,stretchy:true,symmetric:true,lspace:0,rspace:0};if(l==="."){}else{if(l==="|"){h=this.mmlToken(b.mo("\u2225").With(k))}else{if(l==="="){h=this.mmlToken(b.mo("=").With(f))}else{var r={">":"\u2192","<":"\u2190",V:"\u2193",A:"\u2191"}[l];var p=this.GetUpTo(g+l,l),m=this.GetUpTo(g+l,l);if(l===">"||l==="<"){h=b.mo(r).With(f);if(!p){p="\\kern "+o.minw}if(p||m){var j={width:"+11mu",lspace:"6mu"};h=b.munderover(this.mmlToken(h));if(p){p=e.Parse(p,this.stack.env).mml();h.SetData(h.over,b.mpadded(p).With(j).With({voffset:".1em"}))}if(m){m=e.Parse(m,this.stack.env).mml();h.SetData(h.under,b.mpadded(m).With(j))}if(a.hideHorizontalLabels){h=b.mpadded(h).With({depth:0,height:".67em"})}}}else{h=r=this.mmlToken(b.mo(r).With(k));if(p||m){h=b.mrow();if(p){h.Append(e.Parse("\\scriptstyle\\llap{"+p+"}",this.stack.env).mml())}h.Append(r.With({texClass:b.TEXCLASS.ORD}));if(m){h.Append(e.Parse("\\scriptstyle\\rlap{"+m+"}",this.stack.env).mml())}}}}}}if(h){this.Push(h)}this.CD_cell(g)},CD_cell:function(f){var g=this.stack.Top();if((g.table||[]).length%2===0&&(g.row||[]).length===0){this.Push(b.mpadded().With({height:"8.5pt",depth:"2pt"}))}this.Push(d.cell().With({isEntry:true,name:f}))},CD_minwidth:function(f){this.stack.env.CD_minw=this.GetDimen(f)},CD_minheight:function(f){this.stack.env.CD_minh=this.GetDimen(f)}})});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/AMScd.js");




assets/js/mathjax/extensions/a11y/mathmaps/units/weight.js
[{"locale":"en"},{"category":"","mappings":{"default":{"default":"pounds"}},"key":"lb","names":["lb","lb."]},{"category":"","mappings":{"default":{"default":"long tons"}},"key":"LT","names":["LT","L.T."]},{"category":"","mappings":{"default":{"default":"ounces"}},"key":"oz","names":["oz","oz."]},{"category":"","mappings":{"default":{"default":"grams"}},"key":"gr","names":["g","gr"]},{"category":"","mappings":{"default":{"default":"kilograms"}},"key":"kg","names":["kg"]},{"category":"","mappings":{"default":{"default":"micrograms"}},"key":"mcg","names":["mg","µg"]},{"category":"","mappings":{"default":{"default":"milligrams"}},"key":"mg","names":["mg"]},{"category":"","mappings":{"default":{"default":"tons"}},"key":"t","names":["t","T"]}]



assets/js/mathjax/extensions/TeX/action.js
/*
 *  /MathJax/extensions/TeX/action.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/action"]={version:"2.7.5"};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var b=MathJax.InputJax.TeX,a=MathJax.ElementJax.mml;b.Definitions.Add({macros:{toggle:"Toggle",mathtip:"Mathtip",texttip:["Macro","\\mathtip{#1}{\\text{#2}}",2]}},null,true);b.Parse.Augment({Toggle:function(d){var e=[],c;while((c=this.GetArgument(d))!=="\\endtoggle"){e.push(b.Parse(c,this.stack.env).mml())}this.Push(a.maction.apply(a,e).With({actiontype:a.ACTIONTYPE.TOGGLE}))},Mathtip:function(d){var c=this.ParseArg(d),e=this.ParseArg(d);this.Push(a.maction(c,e).With({actiontype:a.ACTIONTYPE.TOOLTIP}))}});MathJax.Hub.Startup.signal.Post("TeX action Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/action.js");




assets/js/mathjax/extensions/a11y/mathmaps/units/units_spanish.js
[{"locale":"es"},{"key":"W","names":["W"],"mappings":{"mathspeak":{"default":"watt"}}},{"key":"w","names":["w"],"mappings":{"mathspeak":{"default":"watt"}}},{"key":"kw","names":["kw"],"mappings":{"mathspeak":{"default":"kilowatt"}}},{"key":"kW","names":["kW"],"mappings":{"mathspeak":{"default":"kilowatt"}}},{"key":"mw","names":["mw"],"mappings":{"mathspeak":{"default":"miliwatt"}}},{"key":"mW","names":["mW"],"mappings":{"mathspeak":{"default":"miliwatt"}}},{"key":"kwh","names":["kwh"],"mappings":{"mathspeak":{"default":"kilowatt hora"}}},{"key":"kWh","names":["kWh"],"mappings":{"mathspeak":{"default":"kilowatt hora"}}},{"key":"J","names":["J"],"mappings":{"mathspeak":{"default":"Joules"}}},{"key":"N","names":["N"],"mappings":{"mathspeak":{"default":"Newton"}}},{"key":"A","names":["A"],"mappings":{"mathspeak":{"default":"Ampere"}}},{"key":"V","names":["V"],"mappings":{"mathspeak":{"default":"Voltio"}}},{"key":"µΩ","names":["µΩ"],"mappings":{"mathspeak":{"default":"microohmio"}}},{"key":"mΩ","names":["mΩ"],"mappings":{"mathspeak":{"default":"miliohmio"}}},{"key":"Ω","names":["Ω"],"mappings":{"mathspeak":{"default":"ohmio"}}},{"key":"Ohm","names":["Ohm"],"mappings":{"mathspeak":{"default":"ohmio"}}},{"key":"kΩ","names":["kΩ"],"mappings":{"mathspeak":{"default":"kiloohmio"}}},{"key":"KΩ","names":["KΩ"],"mappings":{"mathspeak":{"default":"kiloohmio"}}},{"key":"MΩ","names":["MΩ"],"mappings":{"mathspeak":{"default":"megaohmio"}}},{"key":"GΩ","names":["GΩ"],"mappings":{"mathspeak":{"default":"gigaohmio"}}},{"key":"mm","names":["mm"],"mappings":{"mathspeak":{"default":"milímetro"}}},{"key":"cm","names":["cm"],"mappings":{"mathspeak":{"default":"centímetro"}}},{"key":"m","names":["m"],"mappings":{"mathspeak":{"default":"metro"}}},{"key":"km","names":["km"],"mappings":{"mathspeak":{"default":"kilómetro"}}},{"key":"ft","names":["ft"],"mappings":{"mathspeak":{"default":"pies"}}},{"key":"ft.","names":["ft."],"mappings":{"mathspeak":{"default":"pies"}}},{"key":"in","names":["in"],"mappings":{"mathspeak":{"default":"pulgada"}}},{"key":"in.","names":["in."],"mappings":{"mathspeak":{"default":"pulgada"}}},{"key":"mi","names":["mi"],"mappings":{"mathspeak":{"default":"milla"}}},{"key":"mi.","names":["mi."],"mappings":{"mathspeak":{"default":"milla"}}},{"key":"yd","names":["yd"],"mappings":{"mathspeak":{"default":"yarda"}}},{"key":"yd.","names":["yd."],"mappings":{"mathspeak":{"default":"yarda"}}},{"key":"n.m.","names":["n.m."],"mappings":{"mathspeak":{"default":"millas náuticas"}}},{"key":"b","names":["b"],"mappings":{"mathspeak":{"default":"bit"}}},{"key":"B","names":["B"],"mappings":{"mathspeak":{"default":"byte"}}},{"key":"KB","names":["KB"],"mappings":{"mathspeak":{"default":"kilobyte"}}},{"key":"MB","names":["MB"],"mappings":{"mathspeak":{"default":"megabyte"}}},{"key":"GB","names":["GB"],"mappings":{"mathspeak":{"default":"gigabyte"}}},{"key":"TB","names":["TB"],"mappings":{"mathspeak":{"default":"terabyte"}}},{"key":"doz","names":["doz"],"mappings":{"mathspeak":{"default":"docena"}}},{"key":"doz.","names":["doz."],"mappings":{"mathspeak":{"default":"docena"}}},{"key":"sq","names":["sq"],"mappings":{"mathspeak":{"default":"al cuadrado"}}},{"key":"sq.","names":["sq."],"mappings":{"mathspeak":{"default":"al cuadrado"}}},{"key":"ha","names":["ha"],"mappings":{"mathspeak":{"default":"hectarea"}}},{"key":"ns","names":["ns"],"mappings":{"mathspeak":{"default":"nanosegundos"}}},{"key":"µs","names":["µs"],"mappings":{"mathspeak":{"default":"microsegundos"}}},{"key":"ms","names":["ms"],"mappings":{"mathspeak":{"default":"milisegundos"}}},{"key":"s","names":["s"],"mappings":{"mathspeak":{"default":"segundos"}}},{"key":"min","names":["min"],"mappings":{"mathspeak":{"default":"minutos"}}},{"key":"h","names":["h"],"mappings":{"mathspeak":{"default":"hora"}}},{"key":"hr","names":["hr"],"mappings":{"mathspeak":{"default":"hora"}}},{"key":"kt","names":["kt"],"mappings":{"mathspeak":{"default":"nudo"}}},{"key":"kt.","names":["kt."],"mappings":{"mathspeak":{"default":"nudo"}}},{"key":"mph","names":["mph"],"mappings":{"mathspeak":{"default":"millas por hora"}}},{"key":"rpm","names":["rpm"],"mappings":{"mathspeak":{"default":"revoluciones por minuto"}}},{"key":"kmh","names":["kmh"],"mappings":{"mathspeak":{"default":"kilómetros por hora"}}},{"key":"F","names":["F"],"mappings":{"mathspeak":{"default":"Fahrenheit"}}},{"key":"F.","names":["F."],"mappings":{"mathspeak":{"default":"Fahrenheit"}}},{"key":"°F","names":["°F"],"mappings":{"mathspeak":{"default":"Fahrenheit"}}},{"key":"C","names":["C"],"mappings":{"mathspeak":{"default":"centígrados"}}},{"key":"°C","names":["°C"],"mappings":{"mathspeak":{"default":"centígrados"}}},{"key":"K","names":["K"],"mappings":{"mathspeak":{"default":"Kelvin"}}},{"key":"°K","names":["°K"],"mappings":{"mathspeak":{"default":"Kelvin"}}},{"key":"bbl.","names":["bbl."],"mappings":{"mathspeak":{"default":"barrile"}}},{"key":"bbl","names":["bbl"],"mappings":{"mathspeak":{"default":"barrile"}}},{"key":"cu","names":["cu"],"mappings":{"mathspeak":{"default":"cúbico"}}},{"key":"cu.","names":["cu."],"mappings":{"mathspeak":{"default":"cúbico"}}},{"key":"fl. oz.","names":["fl. oz."],"mappings":{"mathspeak":{"default":"onzas líquidas"}}},{"key":"gal","names":["gal"],"mappings":{"mathspeak":{"default":"galone"}}},{"key":"gal.","names":["gal."],"mappings":{"mathspeak":{"default":"galone"}}},{"key":"pt","names":["pt"],"mappings":{"mathspeak":{"default":"pinta"}}},{"key":"pt.","names":["pt."],"mappings":{"mathspeak":{"default":"pintas"}}},{"key":"qt","names":["qt"],"mappings":{"mathspeak":{"default":"quart"}}},{"key":"qt.","names":["qt."],"mappings":{"mathspeak":{"default":"quart"}}},{"key":"tbsp","names":["tbsp"],"mappings":{"mathspeak":{"default":"cuchara"}}},{"key":"tbsp.","names":["tbsp."],"mappings":{"mathspeak":{"default":"cuchara"}}},{"key":"tsp","names":["tsp"],"mappings":{"mathspeak":{"default":"cucharilla"}}},{"key":"tsp.","names":["tsp."],"mappings":{"mathspeak":{"default":"cucharilla"}}},{"key":"cc","names":["cc"],"mappings":{"mathspeak":{"default":"centímetros cúbicos"}}},{"key":"kl","names":["kl"],"mappings":{"mathspeak":{"default":"kilolitro"}}},{"key":"l","names":["l"],"mappings":{"mathspeak":{"default":"litro"}}},{"key":"ml","names":["ml"],"mappings":{"mathspeak":{"default":"mililitro"}}},{"key":"lb","names":["lb"],"mappings":{"mathspeak":{"default":"libra"}}},{"key":"lb.","names":["lb."],"mappings":{"mathspeak":{"default":"libra"}}},{"key":"LT","names":["LT"],"mappings":{"mathspeak":{"default":"libras imperiales"}}},{"key":"L.T.","names":["L.T."],"mappings":{"mathspeak":{"default":"libras imperiales"}}},{"key":"oz","names":["oz"],"mappings":{"mathspeak":{"default":"onza"}}},{"key":"oz.","names":["oz."],"mappings":{"mathspeak":{"default":"onza"}}},{"key":"g","names":["g"],"mappings":{"mathspeak":{"default":"gramo"}}},{"key":"gr","names":["gr"],"mappings":{"mathspeak":{"default":"gramo"}}},{"key":"kg","names":["kg"],"mappings":{"mathspeak":{"default":"kilogramo"}}},{"key":"mg","names":["mg"],"mappings":{"mathspeak":{"default":"miligramo"}}},{"key":"µg","names":["µg"],"mappings":{"mathspeak":{"default":"microgramo"}}},{"key":"t","names":["t"],"mappings":{"mathspeak":{"default":"tonelada"}}},{"key":"T","names":["T"],"mappings":{"mathspeak":{"default":"tonelada"}}}]



assets/js/mathjax/extensions/a11y/mathmaps/units/volume.js
[{"locale":"en"},{"category":"volume","mappings":{"default":{"default":"barrels"}},"key":"bbl","names":["bbl.","bbl"]},{"category":"volume","mappings":{"default":{"default":"cubics"}},"key":"cu","names":["cu","cu."]},{"category":"volume","mappings":{"default":{"default":"fluid ounces"}},"key":"fl. oz.","names":["fl. oz."]},{"category":"volume","mappings":{"default":{"default":"gallons"}},"key":"gal","names":["gal","gal."]},{"category":"volume","mappings":{"default":{"default":"pints"}},"key":"pt","names":["pt","pt."]},{"category":"volume","mappings":{"default":{"default":"quarts"}},"key":"qt","names":["qt","qt."]},{"category":"volume","mappings":{"default":{"default":"tablespoons"}},"key":"tbsp","names":["tbsp","tbsp."]},{"category":"volume","mappings":{"default":{"default":"teaspoons"}},"key":"tsp","names":["tsp","tsp."]},{"category":"volume","mappings":{"default":{"default":"cubic centimeters"}},"key":"cc","names":["cc"]},{"category":"volume","mappings":{"default":{"default":"kiloliters"}},"key":"kl","names":["kl"]},{"category":"volume","mappings":{"default":{"default":"liters"}},"key":"l","names":["l"]},{"category":"volume","mappings":{"default":{"default":"milliliters"}},"key":"ml","names":["ml"]}]



assets/js/mathjax/extensions/TeX/newcommand.js
/*
 *  /MathJax/extensions/TeX/newcommand.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/newcommand"]={version:"2.7.5"};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var b=MathJax.InputJax.TeX;var a=b.Definitions;a.Add({macros:{newcommand:"NewCommand",renewcommand:"NewCommand",newenvironment:"NewEnvironment",renewenvironment:"NewEnvironment",def:"MacroDef",let:"Let"}},null,true);b.Parse.Augment({NewCommand:function(c){var e=this.trimSpaces(this.GetArgument(c)),g=this.GetBrackets(c),d=this.GetBrackets(c),f=this.GetArgument(c);if(e.charAt(0)==="\\"){e=e.substr(1)}if(!e.match(/^(.|[a-z]+)$/i)){b.Error(["IllegalControlSequenceName","Illegal control sequence name for %1",c])}if(g){g=this.trimSpaces(g);if(!g.match(/^[0-9]+$/)){b.Error(["IllegalParamNumber","Illegal number of parameters specified in %1",c])}}this.setDef(e,["Macro",f,g,d])},NewEnvironment:function(d){var f=this.trimSpaces(this.GetArgument(d)),h=this.GetBrackets(d),e=this.GetBrackets(d),g=this.GetArgument(d),c=this.GetArgument(d);if(h){h=this.trimSpaces(h);if(!h.match(/^[0-9]+$/)){b.Error(["IllegalParamNumber","Illegal number of parameters specified in %1",d])}}this.setEnv(f,["BeginEnv",[null,"EndEnv"],g,c,h,e])},MacroDef:function(c){var d=this.GetCSname(c),f=this.GetTemplate(c,"\\"+d),e=this.GetArgument(c);if(!(f instanceof Array)){this.setDef(d,["Macro",e,f])}else{this.setDef(d,["MacroWithTemplate",e].concat(f))}},Let:function(d){var e=this.GetCSname(d),f;var g=this.GetNext();if(g==="="){this.i++;g=this.GetNext()}if(g==="\\"){d=this.GetCSname(d);f=this.csFindMacro(d);if(!f){if(a.mathchar0mi.hasOwnProperty(d)){f=["csMathchar0mi",a.mathchar0mi[d]]}else{if(a.mathchar0mo.hasOwnProperty(d)){f=["csMathchar0mo",a.mathchar0mo[d]]}else{if(a.mathchar7.hasOwnProperty(d)){f=["csMathchar7",a.mathchar7[d]]}else{if(a.delimiter.hasOwnProperty("\\"+d)){f=["csDelimiter",a.delimiter["\\"+d]]}else{return}}}}}}else{f=["Macro",g];this.i++}this.setDef(e,f)},GetCSname:function(e){var f=this.GetNext();if(f!=="\\"){b.Error(["MissingCS","%1 must be followed by a control sequence",e])}var d=this.trimSpaces(this.GetArgument(e));return d.substr(1)},GetTemplate:function(f,e){var j,g=[],h=0;j=this.GetNext();var d=this.i;while(this.i<this.string.length){j=this.GetNext();if(j==="#"){if(d!==this.i){g[h]=this.string.substr(d,this.i-d)}j=this.string.charAt(++this.i);if(!j.match(/^[1-9]$/)){b.Error(["CantUseHash2","Illegal use of # in template for %1",e])}if(parseInt(j)!=++h){b.Error(["SequentialParam","Parameters for %1 must be numbered sequentially",e])}d=this.i+1}else{if(j==="{"){if(d!==this.i){g[h]=this.string.substr(d,this.i-d)}if(g.length>0){return[h,g]}else{return h}}}this.i++}b.Error(["MissingReplacementString","Missing replacement string for definition of %1",f])},MacroWithTemplate:function(d,g,h,f){if(h){var c=[];this.GetNext();if(f[0]&&!this.MatchParam(f[0])){b.Error(["MismatchUseDef","Use of %1 doesn't match its definition",d])}for(var e=0;e<h;e++){c.push(this.GetParameter(d,f[e+1]))}g=this.SubstituteArgs(c,g)}this.string=this.AddArgs(g,this.string.slice(this.i));this.i=0;if(++this.macroCount>b.config.MAXMACROS){b.Error(["MaxMacroSub1","MathJax maximum macro substitution count exceeded; is there a recursive macro call?"])}},BeginEnv:function(g,k,c,j,h){if(j){var e=[];if(h!=null){var d=this.GetBrackets("\\begin{"+name+"}");e.push(d==null?h:d)}for(var f=e.length;f<j;f++){e.push(this.GetArgument("\\begin{"+name+"}"))}k=this.SubstituteArgs(e,k);c=this.SubstituteArgs([],c)}this.string=this.AddArgs(k,this.string.slice(this.i));this.i=0;return g},EndEnv:function(e,g,d,f){var c="\\end{\\end\\"+e.name+"}";this.string=this.AddArgs(d,c+this.string.slice(this.i));this.i=0;return null},GetParameter:function(f,k){if(k==null){return this.GetArgument(f)}var h=this.i,e=0,g=0;while(this.i<this.string.length){var l=this.string.charAt(this.i);if(l==="{"){if(this.i===h){g=1}this.GetArgument(f);e=this.i-h}else{if(this.MatchParam(k)){if(g){h++;e-=2}return this.string.substr(h,e)}else{if(l==="\\"){this.i++;e++;g=0;var d=this.string.substr(this.i).match(/[a-z]+|./i);if(d){this.i+=d[0].length;e=this.i-h}}else{this.i++;e++;g=0}}}}b.Error(["RunawayArgument","Runaway argument for %1?",f])},MatchParam:function(c){if(this.string.substr(this.i,c.length)!==c){return 0}if(c.match(/\\[a-z]+$/i)&&this.string.charAt(this.i+c.length).match(/[a-z]/i)){return 0}this.i+=c.length;return 1}});b.Environment=function(c){a.environment[c]=["BeginEnv",[null,"EndEnv"]].concat([].slice.call(arguments,1));a.environment[c].isUser=true};MathJax.Hub.Startup.signal.Post("TeX newcommand Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/newcommand.js");




assets/js/mathjax/extensions/TeX/noErrors.js
/*
 *  /MathJax/extensions/TeX/noErrors.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(b,e){var d="2.7.5";var a=b.CombineConfig("TeX.noErrors",{disabled:false,multiLine:true,inlineDelimiters:["",""],style:{"font-size":"90%","text-align":"left",color:"black",padding:"1px 3px",border:"1px solid"}});var c="\u00A0";MathJax.Extension["TeX/noErrors"]={version:d,config:a};b.Register.StartupHook("TeX Jax Ready",function(){var f=MathJax.InputJax.TeX.formatError;MathJax.InputJax.TeX.Augment({formatError:function(j,i,k,g){if(a.disabled){return f.apply(this,arguments)}var h=j.message.replace(/\n.*/,"");b.signal.Post(["TeX Jax - parse error",h,i,k,g]);var m=a.inlineDelimiters;var l=(k||a.multiLine);if(!k){i=m[0]+i+m[1]}if(l){i=i.replace(/ /g,c)}else{i=i.replace(/\n/g," ")}return MathJax.ElementJax.mml.merror(i).With({isError:true,multiLine:l})}})});b.Register.StartupHook("HTML-CSS Jax Config",function(){b.Config({"HTML-CSS":{styles:{".MathJax .noError":b.Insert({"vertical-align":(b.Browser.isMSIE&&a.multiLine?"-2px":"")},a.style)}}})});b.Register.StartupHook("HTML-CSS Jax Ready",function(){var g=MathJax.ElementJax.mml;var h=MathJax.OutputJax["HTML-CSS"];var f=g.math.prototype.toHTML,i=g.merror.prototype.toHTML;g.math.Augment({toHTML:function(j,k){var l=this.data[0];if(l&&l.data[0]&&l.data[0].isError){j.style.fontSize="";j=this.HTMLcreateSpan(j);j.bbox=l.data[0].toHTML(j).bbox}else{j=f.apply(this,arguments)}return j}});g.merror.Augment({toHTML:function(p){if(!this.isError){return i.apply(this,arguments)}p=this.HTMLcreateSpan(p);p.className="noError";if(this.multiLine){p.style.display="inline-block"}var r=this.data[0].data[0].data.join("").split(/\n/);for(var o=0,l=r.length;o<l;o++){h.addText(p,r[o]);if(o!==l-1){h.addElement(p,"br",{isMathJax:true})}}var q=h.getHD(p.parentNode),k=h.getW(p.parentNode);if(l>1){var n=(q.h+q.d)/2,j=h.TeX.x_height/2;p.parentNode.style.verticalAlign=h.Em(q.d+(j-n));q.h=j+n;q.d=n-j}p.bbox={h:q.h,d:q.d,w:k,lw:0,rw:k};return p}})});b.Register.StartupHook("SVG Jax Config",function(){b.Config({SVG:{styles:{".MathJax_SVG .noError":b.Insert({"vertical-align":(b.Browser.isMSIE&&a.multiLine?"-2px":"")},a.style)}}})});b.Register.StartupHook("SVG Jax Ready",function(){var g=MathJax.ElementJax.mml;var f=g.math.prototype.toSVG,h=g.merror.prototype.toSVG;g.math.Augment({toSVG:function(i,j){var k=this.data[0];if(k&&k.data[0]&&k.data[0].isError){i=k.data[0].toSVG(i)}else{i=f.apply(this,arguments)}return i}});g.merror.Augment({toSVG:function(n){if(!this.isError||this.Parent().type!=="math"){return h.apply(this,arguments)}n=e.addElement(n,"span",{className:"noError",isMathJax:true});if(this.multiLine){n.style.display="inline-block"}var o=this.data[0].data[0].data.join("").split(/\n/);for(var l=0,j=o.length;l<j;l++){e.addText(n,o[l]);if(l!==j-1){e.addElement(n,"br",{isMathJax:true})}}if(j>1){var k=n.offsetHeight/2;n.style.verticalAlign=(-k+(k/j))+"px"}return n}})});b.Register.StartupHook("NativeMML Jax Ready",function(){var h=MathJax.ElementJax.mml;var g=MathJax.Extension["TeX/noErrors"].config;var f=h.math.prototype.toNativeMML,i=h.merror.prototype.toNativeMML;h.math.Augment({toNativeMML:function(j){var k=this.data[0];if(k&&k.data[0]&&k.data[0].isError){j=k.data[0].toNativeMML(j)}else{j=f.apply(this,arguments)}return j}});h.merror.Augment({toNativeMML:function(n){if(!this.isError){return i.apply(this,arguments)}n=n.appendChild(document.createElement("span"));var o=this.data[0].data[0].data.join("").split(/\n/);for(var l=0,k=o.length;l<k;l++){n.appendChild(document.createTextNode(o[l]));if(l!==k-1){n.appendChild(document.createElement("br"))}}if(this.multiLine){n.style.display="inline-block";if(k>1){n.style.verticalAlign="middle"}}for(var p in g.style){if(g.style.hasOwnProperty(p)){var j=p.replace(/-./g,function(m){return m.charAt(1).toUpperCase()});n.style[j]=g.style[p]}}return n}})});b.Register.StartupHook("PreviewHTML Jax Config",function(){b.Config({PreviewHTML:{styles:{".MathJax_PHTML .noError":b.Insert({"vertical-align":(b.Browser.isMSIE&&a.multiLine?"-2px":"")},a.style)}}})});b.Register.StartupHook("PreviewHTML Jax Ready",function(){var f=MathJax.ElementJax.mml;var h=MathJax.HTML;var g=f.merror.prototype.toPreviewHTML;f.merror.Augment({toPreviewHTML:function(l){if(!this.isError){return g.apply(this,arguments)}l=this.PHTMLcreateSpan(l);l.className="noError";if(this.multiLine){l.style.display="inline-block"}var n=this.data[0].data[0].data.join("").split(/\n/);for(var k=0,j=n.length;k<j;k++){h.addText(l,n[k]);if(k!==j-1){h.addElement(l,"br",{isMathJax:true})}}return l}})});b.Register.StartupHook("CommonHTML Jax Config",function(){b.Config({CommonHTML:{styles:{".mjx-chtml .mjx-noError":b.Insert({"line-height":1.2,"vertical-align":(b.Browser.isMSIE&&a.multiLine?"-2px":"")},a.style)}}})});b.Register.StartupHook("CommonHTML Jax Ready",function(){var f=MathJax.ElementJax.mml;var g=MathJax.OutputJax.CommonHTML;var i=MathJax.HTML;var h=f.merror.prototype.toCommonHTML;f.merror.Augment({toCommonHTML:function(n){if(!this.isError){return h.apply(this,arguments)}n=g.addElement(n,"mjx-noError");var p=this.data[0].data[0].data.join("").split(/\n/);for(var k=0,j=p.length;k<j;k++){i.addText(n,p[k]);if(k!==j-1){g.addElement(n,"br",{isMathJax:true})}}var o=this.CHTML=g.BBOX.zero();o.w=(n.offsetWidth)/g.em;if(j>1){var l=1.2*j/2;o.h=l+0.25;o.d=l-0.25;n.style.verticalAlign=g.Em(0.45-l)}else{o.h=1;o.d=0.2+2/g.em}return n}})});b.Startup.signal.Post("TeX noErrors Ready")})(MathJax.Hub,MathJax.HTML);MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/noErrors.js");




assets/js/mathjax/extensions/TeX/mediawiki-texvc.js
/*
 *  /MathJax/extensions/TeX/mediawiki-texvc.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/mediawiki-texvc"]={version:"2.7.5"};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){MathJax.InputJax.TeX.Definitions.Add({macros:{AA:["Macro","\u00c5"],alef:["Macro","\\aleph"],alefsym:["Macro","\\aleph"],Alpha:["Macro","\\mathrm{A}"],and:["Macro","\\land"],ang:["Macro","\\angle"],Bbb:["Macro","\\mathbb"],Beta:["Macro","\\mathrm{B}"],bold:["Macro","\\mathbf"],bull:["Macro","\\bullet"],C:["Macro","\\mathbb{C}"],Chi:["Macro","\\mathrm{X}"],clubs:["Macro","\\clubsuit"],cnums:["Macro","\\mathbb{C}"],Complex:["Macro","\\mathbb{C}"],coppa:["Macro","\u03D9"],Coppa:["Macro","\u03D8"],Dagger:["Macro","\\ddagger"],Digamma:["Macro","\u03DC"],darr:["Macro","\\downarrow"],dArr:["Macro","\\Downarrow"],Darr:["Macro","\\Downarrow"],dashint:["Macro","\\unicodeInt{x2A0D}"],ddashint:["Macro","\\unicodeInt{x2A0E}"],diamonds:["Macro","\\diamondsuit"],empty:["Macro","\\emptyset"],Epsilon:["Macro","\\mathrm{E}"],Eta:["Macro","\\mathrm{H}"],euro:["Macro","\u20AC"],exist:["Macro","\\exists"],geneuro:["Macro","\u20AC"],geneuronarrow:["Macro","\u20AC"],geneurowide:["Macro","\u20AC"],H:["Macro","\\mathbb{H}"],hAar:["Macro","\\Leftrightarrow"],harr:["Macro","\\leftrightarrow"],Harr:["Macro","\\Leftrightarrow"],hearts:["Macro","\\heartsuit"],image:["Macro","\\Im"],infin:["Macro","\\infty"],Iota:["Macro","\\mathrm{I}"],isin:["Macro","\\in"],Kappa:["Macro","\\mathrm{K}"],koppa:["Macro","\u03DF"],Koppa:["Macro","\u03DE"],lang:["Macro","\\langle"],larr:["Macro","\\leftarrow"],Larr:["Macro","\\Leftarrow"],lArr:["Macro","\\Leftarrow"],lrarr:["Macro","\\leftrightarrow"],Lrarr:["Macro","\\Leftrightarrow"],lrArr:["Macro","\\Leftrightarrow"],Mu:["Macro","\\mathrm{M}"],N:["Macro","\\mathbb{N}"],natnums:["Macro","\\mathbb{N}"],Nu:["Macro","\\mathrm{N}"],O:["Macro","\\emptyset"],oint:["Macro","\\unicodeInt{x222E}"],oiint:["Macro","\\unicodeInt{x222F}"],oiiint:["Macro","\\unicodeInt{x2230}"],ointctrclockwise:["Macro","\\unicodeInt{x2233}"],officialeuro:["Macro","\u20AC"],Omicron:["Macro","\\mathrm{O}"],or:["Macro","\\lor"],P:["Macro","\u00B6"],pagecolor:["Macro","",1],part:["Macro","\\partial"],plusmn:["Macro","\\pm"],Q:["Macro","\\mathbb{Q}"],R:["Macro","\\mathbb{R}"],rang:["Macro","\\rangle"],rarr:["Macro","\\rightarrow"],Rarr:["Macro","\\Rightarrow"],rArr:["Macro","\\Rightarrow"],real:["Macro","\\Re"],reals:["Macro","\\mathbb{R}"],Reals:["Macro","\\mathbb{R}"],Rho:["Macro","\\mathrm{P}"],sdot:["Macro","\\cdot"],sampi:["Macro","\u03E1"],Sampi:["Macro","\u03E0"],sect:["Macro","\\S"],spades:["Macro","\\spadesuit"],stigma:["Macro","\u03DB"],Stigma:["Macro","\u03DA"],sub:["Macro","\\subset"],sube:["Macro","\\subseteq"],supe:["Macro","\\supseteq"],Tau:["Macro","\\mathrm{T}"],textvisiblespace:["Macro","\u2423"],thetasym:["Macro","\\vartheta"],uarr:["Macro","\\uparrow"],uArr:["Macro","\\Uparrow"],Uarr:["Macro","\\Uparrow"],unicodeInt:["Macro","\\mathop{\\vcenter{\\mathchoice{\\huge\\unicode{#1}\\,}{\\unicode{#1}}{\\unicode{#1}}{\\unicode{#1}}}\\,}\\nolimits",1],varcoppa:["Macro","\u03D9"],varstigma:["Macro","\u03DB"],varointclockwise:["Macro","\\unicodeInt{x2232}"],vline:["Macro","\\smash{\\large\\lvert}",0],weierp:["Macro","\\wp"],Z:["Macro","\\mathbb{Z}"],Zeta:["Macro","\\mathrm{Z}"]}})});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/mediawiki-texvc.js");




assets/js/mathjax/extensions/TeX/mhchem.js
/*
 *  /MathJax/extensions/TeX/mhchem.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

if(MathJax.Extension["TeX/mhchem"]){MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/mhchem.js")}else{MathJax.Extension["TeX/mhchem"]={version:"2.7.5",config:MathJax.Hub.CombineConfig("TeX.mhchem",{legacy:true})};if(!MathJax.Extension["TeX/mhchem"].config.legacy){if(!MathJax.Ajax.config.path.mhchem){MathJax.Ajax.config.path.mhchem=MathJax.Hub.config.root+"/extensions/TeX/mhchem3"}MathJax.Callback.Queue(["Require",MathJax.Ajax,"[mhchem]/mhchem.js"],["loadComplete",MathJax.Ajax,"[MathJax]/extensions/TeX/mhchem.js"])}else{MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var b=MathJax.InputJax.TeX;var a=MathJax.Object.Subclass({string:"",i:0,tex:"",TEX:"",atom:false,sup:"",sub:"",presup:"",presub:"",Init:function(c){this.string=c},ParseTable:{"-":"Minus","+":"Plus","(":"Open",")":"Close","[":"Open","]":"Close","<":"Less","^":"Superscript",_:"Subscript","*":"Dot",".":"Dot","=":"Equal","#":"Pound","$":"Math","\\":"Macro"," ":"Space"},Arrows:{"->":"rightarrow","<-":"leftarrow","<->":"leftrightarrow","<=>":"rightleftharpoons","<=>>":"Rightleftharpoons","<<=>":"Leftrightharpoons","^":"uparrow",v:"downarrow"},Bonds:{"-":"-","=":"=","#":"\\equiv","~":"\\tripledash","~-":"\\begin{CEstack}{}\\tripledash\\\\-\\end{CEstack}","~=":"\\raise2mu{\\begin{CEstack}{}\\tripledash\\\\-\\\\-\\end{CEstack}}","~--":"\\raise2mu{\\begin{CEstack}{}\\tripledash\\\\-\\\\-\\end{CEstack}}","-~-":"\\raise2mu{\\begin{CEstack}{}-\\\\\\tripledash\\\\-\\end{CEstack}}","...":"{\\cdot}{\\cdot}{\\cdot}","....":"{\\cdot}{\\cdot}{\\cdot}{\\cdot}","->":"\\rightarrow","<-":"\\leftarrow","??":"\\text{??}"},Parse:function(){this.tex="";this.atom=false;while(this.i<this.string.length){var d=this.string.charAt(this.i);if(d.match(/[a-z]/i)){this.ParseLetter()}else{if(d.match(/[0-9]/)){this.ParseNumber()}else{this["Parse"+(this.ParseTable[d]||"Other")](d)}}}this.FinishAtom(true);return this.TEX},ParseLetter:function(){this.FinishAtom();if(this.Match(/^v( |$)/)){this.tex+="{\\"+this.Arrows.v+"}"}else{this.tex+="\\text{"+this.Match(/^[a-z]+/i)+"}";this.atom=true}},ParseNumber:function(){var e=this.Match(/^\d+/);if(this.atom&&!this.sub){this.sub=e}else{this.FinishAtom();var d=this.Match(/^\/\d+/);if(d){var c="\\frac{"+e+"}{"+d.substr(1)+"}";this.tex+="\\mathchoice{\\textstyle"+c+"}{"+c+"}{"+c+"}{"+c+"}"}else{this.tex+=e;if(this.i<this.string.length){this.tex+="\\,"}}}},ParseMinus:function(d){if(this.atom&&(this.i===this.string.length-1||this.string.charAt(this.i+1)===" ")){this.sup+=d}else{this.FinishAtom();if(this.string.substr(this.i,2)==="->"){this.i+=2;this.AddArrow("->");return}else{this.tex+="{-}"}}this.i++},ParsePlus:function(d){if(this.atom){this.sup+=d}else{this.FinishAtom();this.tex+=d}this.i++},ParseDot:function(d){this.FinishAtom();this.tex+="\\cdot ";this.i++},ParseEqual:function(d){this.FinishAtom();this.tex+="{=}";this.i++},ParsePound:function(d){this.FinishAtom();this.tex+="{\\equiv}";this.i++},ParseOpen:function(e){this.FinishAtom();var d=this.Match(/^\([v^]\)/);if(d){this.tex+="{\\"+this.Arrows[d.charAt(1)]+"}"}else{this.tex+="{"+e;this.i++}},ParseClose:function(d){this.FinishAtom();this.atom=true;this.tex+=d+"}";this.i++},ParseLess:function(e){this.FinishAtom();var d=this.Match(/^(<->?|<=>>?|<<=>)/);if(!d){this.tex+=e;this.i++}else{this.AddArrow(d)}},ParseSuperscript:function(f){f=this.string.charAt(++this.i);if(f==="{"){this.i++;var d=this.Find("}");if(d==="-."){this.sup+="{-}{\\cdot}"}else{if(d){this.sup+=a(d).Parse().replace(/^\{-\}/,"-")}}}else{if(f===" "||f===""){this.tex+="{\\"+this.Arrows["^"]+"}";this.i++}else{var e=this.Match(/^(\d+|-\.)/);if(e){this.sup+=e}}}},ParseSubscript:function(e){if(this.string.charAt(++this.i)=="{"){this.i++;this.sub+=a(this.Find("}")).Parse().replace(/^\{-\}/,"-")}else{var d=this.Match(/^\d+/);if(d){this.sub+=d}}},ParseMath:function(d){this.FinishAtom();this.i++;this.tex+=this.Find(d)},ParseMacro:function(f){this.FinishAtom();this.i++;var d=this.Match(/^([a-z]+|.)/i)||" ";if(d==="sbond"){this.tex+="{-}"}else{if(d==="dbond"){this.tex+="{=}"}else{if(d==="tbond"){this.tex+="{\\equiv}"}else{if(d==="bond"){var e=(this.Match(/^\{.*?\}/)||"");e=e.substr(1,e.length-2);this.tex+="{"+(this.Bonds[e]||"\\text{??}")+"}"}else{if(d==="{"){this.tex+="{\\{"}else{if(d==="}"){this.tex+="\\}}";this.atom=true}else{this.tex+=f+d}}}}}}},ParseSpace:function(d){this.FinishAtom();this.i++},ParseOther:function(d){this.FinishAtom();this.tex+=d;this.i++},AddArrow:function(e){var g=this.Match(/^[CT]\[/);if(g){this.i--;g=g.charAt(0)}var d=this.GetBracket(g),f=this.GetBracket(g);e=this.Arrows[e];if(d||f){if(f){e+="["+f+"]"}e+="{"+d+"}";e="\\mathrel{\\x"+e+"}"}else{e="\\long"+e+" "}this.tex+=e},FinishAtom:function(c){if(this.sup||this.sub||this.presup||this.presub){if(!c&&!this.atom){if(this.tex===""&&!this.sup&&!this.sub){return}if(!this.presup&&!this.presub&&(this.tex===""||this.tex==="{"||(this.tex==="}"&&this.TEX.substr(-1)==="{"))){this.presup=this.sup,this.presub=this.sub;this.sub=this.sup="";this.TEX+=this.tex;this.tex="";return}}if(this.sub&&!this.sup){this.sup="\\Space{0pt}{0pt}{.2em}"}if((this.presup||this.presub)&&this.tex!=="{"){if(!this.presup&&!this.sup){this.presup="\\Space{0pt}{0pt}{.2em}"}this.tex="\\CEprescripts{"+(this.presub||"\\CEnone")+"}{"+(this.presup||"\\CEnone")+"}{"+(this.tex!=="}"?this.tex:"")+"}{"+(this.sub||"\\CEnone")+"}{"+(this.sup||"\\CEnone")+"}"+(this.tex==="}"?"}":"");this.presub=this.presup=""}else{if(this.sup){this.tex+="^{"+this.sup+"}"}if(this.sub){this.tex+="_{"+this.sub+"}"}}this.sup=this.sub=""}this.TEX+=this.tex;this.tex="";this.atom=false},GetBracket:function(e){if(this.string.charAt(this.i)!=="["){return""}this.i++;var d=this.Find("]");if(e==="C"){d="\\ce{"+d+"}"}else{if(e==="T"){if(!d.match(/^\{.*\}$/)){d="{"+d+"}"}d="\\text"+d}}return d},Match:function(d){var c=d.exec(this.string.substr(this.i));if(c){c=c[0];this.i+=c.length}return c},Find:function(h){var d=this.string.length,e=this.i,g=0;while(this.i<d){var f=this.string.charAt(this.i++);if(f===h&&g===0){return this.string.substr(e,this.i-e-1)}if(f==="{"){g++}else{if(f==="}"){if(g){g--}else{b.Error(["ExtraCloseMissingOpen","Extra close brace or missing open brace"])}}}}if(g){b.Error(["MissingCloseBrace","Missing close brace"])}b.Error(["NoClosingChar","Can't find closing %1",h])}});MathJax.Extension["TeX/mhchem"].CE=a;b.Definitions.Add({macros:{ce:"CE",cf:"CE",cee:"CE",xleftrightarrow:["Extension","AMSmath"],xrightleftharpoons:["Extension","AMSmath"],xRightleftharpoons:["Extension","AMSmath"],xLeftrightharpoons:["Extension","AMSmath"],longrightleftharpoons:["Macro","\\stackrel{\\textstyle{{-}\\!\\!{\\rightharpoonup}}}{\\smash{{\\leftharpoondown}\\!\\!{-}}}"],longRightleftharpoons:["Macro","\\stackrel{\\textstyle{-}\\!\\!{\\rightharpoonup}}{\\small\\smash\\leftharpoondown}"],longLeftrightharpoons:["Macro","\\stackrel{\\rightharpoonup}{{{\\leftharpoondown}\\!\\!\\textstyle{-}}}"],hyphen:["Macro","\\text{-}"],CEprescripts:"CEprescripts",CEnone:"CEnone",tripledash:["Macro","\\raise3mu{\\tiny\\text{-}\\kern2mu\\text{-}\\kern2mu\\text{-}}"]},environment:{CEstack:["Array",null,null,null,"r",null,"0.001em","T",1]}},null,true);if(!MathJax.Extension["TeX/AMSmath"]){b.Definitions.Add({macros:{xrightarrow:["Extension","AMSmath"],xleftarrow:["Extension","AMSmath"]}},null,true)}MathJax.Hub.Register.StartupHook("TeX AMSmath Ready",function(){b.Definitions.Add({macros:{xleftrightarrow:["xArrow",8596,6,6],xrightleftharpoons:["xArrow",8652,5,7],xRightleftharpoons:["xArrow",8652,5,7],xLeftrightharpoons:["xArrow",8652,5,7]}},null,true)});b.Parse.Augment({CE:function(e){var c=this.GetArgument(e);var d=a(c).Parse();this.string=d+this.string.substr(this.i);this.i=0},CEprescripts:function(f){var d=this.ParseArg(f),i=this.ParseArg(f),h=this.ParseArg(f),g=this.ParseArg(f),e=this.ParseArg(f);var c=MathJax.ElementJax.mml;this.Push(c.mmultiscripts(h,g,e,c.mprescripts(),d,i))},CEnone:function(c){this.Push(MathJax.ElementJax.mml.none())}});MathJax.Hub.Startup.signal.Post("TeX mhchem Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/mhchem.js")}};




assets/js/mathjax/extensions/TeX/HTML.js
/*
 *  /MathJax/extensions/TeX/HTML.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/HTML"]={version:"2.7.5"};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var b=MathJax.InputJax.TeX;var a=b.Definitions;a.Add({macros:{href:"HREF_attribute","class":"CLASS_attribute",style:"STYLE_attribute",cssId:"ID_attribute"}},null,true);b.Parse.Augment({HREF_attribute:function(e){var d=this.GetArgument(e),c=this.GetArgumentMML(e);this.Push(c.With({href:d}))},CLASS_attribute:function(d){var e=this.GetArgument(d),c=this.GetArgumentMML(d);if(c["class"]!=null){e=c["class"]+" "+e}this.Push(c.With({"class":e}))},STYLE_attribute:function(d){var e=this.GetArgument(d),c=this.GetArgumentMML(d);if(c.style!=null){if(e.charAt(e.length-1)!==";"){e+=";"}e=c.style+" "+e}this.Push(c.With({style:e}))},ID_attribute:function(e){var d=this.GetArgument(e),c=this.GetArgumentMML(e);this.Push(c.With({id:d}))},GetArgumentMML:function(d){var c=this.ParseArg(d);if(c.inferred&&c.data.length==1){c=c.data[0]}else{delete c.inferred}return c}});MathJax.Hub.Startup.signal.Post("TeX HTML Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/HTML.js");




assets/js/mathjax/extensions/TeX/mathchoice.js
/*
 *  /MathJax/extensions/TeX/mathchoice.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var c="2.7.5";var a=MathJax.ElementJax.mml;var d=MathJax.InputJax.TeX;var b=d.Definitions;b.Add({macros:{mathchoice:"MathChoice"}},null,true);d.Parse.Augment({MathChoice:function(f){var i=this.ParseArg(f),e=this.ParseArg(f),g=this.ParseArg(f),h=this.ParseArg(f);this.Push(a.TeXmathchoice(i,e,g,h))}});a.TeXmathchoice=a.mbase.Subclass({type:"TeXmathchoice",notParent:true,choice:function(){if(this.selection!=null){return this.selection}if(this.choosing){return 2}this.choosing=true;var f=0,e=this.getValues("displaystyle","scriptlevel");if(e.scriptlevel>0){f=Math.min(3,e.scriptlevel+1)}else{f=(e.displaystyle?0:1)}var g=this.inherit;while(g&&g.type!=="math"){g=g.inherit}if(g){this.selection=f}this.choosing=false;return f},selected:function(){return this.data[this.choice()]},setTeXclass:function(e){return this.selected().setTeXclass(e)},isSpacelike:function(){return this.selected().isSpacelike()},isEmbellished:function(){return this.selected().isEmbellished()},Core:function(){return this.selected()},CoreMO:function(){return this.selected().CoreMO()},toHTML:function(e){e=this.HTMLcreateSpan(e);e.bbox=this.Core().toHTML(e).bbox;if(e.firstChild&&e.firstChild.style.marginLeft){e.style.marginLeft=e.firstChild.style.marginLeft;e.firstChild.style.marginLeft=""}return e},toSVG:function(){var e=this.Core().toSVG();this.SVGsaveData(e);return e},toCommonHTML:function(e){e=this.CHTMLcreateNode(e);this.CHTMLhandleStyle(e);this.CHTMLhandleColor(e);this.CHTMLaddChild(e,this.choice(),{});return e},toPreviewHTML:function(e){e=this.PHTMLcreateSpan(e);this.PHTMLhandleStyle(e);this.PHTMLhandleColor(e);this.PHTMLaddChild(e,this.choice(),{});return e}});MathJax.Hub.Startup.signal.Post("TeX mathchoice Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/mathchoice.js");




assets/js/mathjax/extensions/TeX/enclose.js
/*
 *  /MathJax/extensions/TeX/enclose.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/enclose"]={version:"2.7.5",ALLOWED:{arrow:1,color:1,mathcolor:1,background:1,mathbackground:1,padding:1,thickness:1}};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var c=MathJax.InputJax.TeX,a=MathJax.ElementJax.mml,b=MathJax.Extension["TeX/enclose"].ALLOWED;c.Definitions.Add({macros:{enclose:"Enclose"}},null,true);c.Parse.Augment({Enclose:function(g){var k=this.GetArgument(g),e=this.GetBrackets(g),j=this.ParseArg(g);var l={notation:k.replace(/,/g," ")};if(e){e=e.replace(/ /g,"").split(/,/);for(var h=0,d=e.length;h<d;h++){var f=e[h].split(/[:=]/);if(b[f[0]]){f[1]=f[1].replace(/^"(.*)"$/,"$1");if(f[1]==="true"){f[1]=true}if(f[1]==="false"){f[1]=false}if(f[0]==="arrow"&&f[1]){l.notation=l.notation+" updiagonalarrow"}else{l[f[0]]=f[1]}}}}this.Push(a.menclose(j).With(l))}});MathJax.Hub.Startup.signal.Post("TeX enclose Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/enclose.js");




assets/js/mathjax/extensions/TeX/extpfeil.js
/*
 *  /MathJax/extensions/TeX/extpfeil.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/extpfeil"]={version:"2.7.5"};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var b=MathJax.InputJax.TeX,a=b.Definitions;a.Add({macros:{xtwoheadrightarrow:["Extension","AMSmath"],xtwoheadleftarrow:["Extension","AMSmath"],xmapsto:["Extension","AMSmath"],xlongequal:["Extension","AMSmath"],xtofrom:["Extension","AMSmath"],Newextarrow:["Extension","AMSmath"]}},null,true);MathJax.Hub.Register.StartupHook("TeX AMSmath Ready",function(){MathJax.Hub.Insert(a,{macros:{xtwoheadrightarrow:["xArrow",8608,12,16],xtwoheadleftarrow:["xArrow",8606,17,13],xmapsto:["xArrow",8614,6,7],xlongequal:["xArrow",61,7,7],xtofrom:["xArrow",8644,12,12],Newextarrow:"NewExtArrow"}})});b.Parse.Augment({NewExtArrow:function(c){var e=this.GetArgument(c),f=this.GetArgument(c),d=this.GetArgument(c);if(!e.match(/^\\([a-z]+|.)$/i)){b.Error(["NewextarrowArg1","First argument to %1 must be a control sequence name",c])}if(!f.match(/^(\d+),(\d+)$/)){b.Error(["NewextarrowArg2","Second argument to %1 must be two integers separated by a comma",c])}if(!d.match(/^(\d+|0x[0-9A-F]+)$/i)){b.Error(["NewextarrowArg3","Third argument to %1 must be a unicode character number",c])}e=e.substr(1);f=f.split(",");d=parseInt(d);this.setDef(e,["xArrow",d,parseInt(f[0]),parseInt(f[1])])}});MathJax.Hub.Startup.signal.Post("TeX extpfeil Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/extpfeil.js");
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assets/js/mathjax/extensions/TeX/color.js
/*
 *  /MathJax/extensions/TeX/color.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/color"]={version:"2.7.5",config:MathJax.Hub.CombineConfig("TeX.color",{padding:"5px",border:"2px"}),colors:{Apricot:"#FBB982",Aquamarine:"#00B5BE",Bittersweet:"#C04F17",Black:"#221E1F",Blue:"#2D2F92",BlueGreen:"#00B3B8",BlueViolet:"#473992",BrickRed:"#B6321C",Brown:"#792500",BurntOrange:"#F7921D",CadetBlue:"#74729A",CarnationPink:"#F282B4",Cerulean:"#00A2E3",CornflowerBlue:"#41B0E4",Cyan:"#00AEEF",Dandelion:"#FDBC42",DarkOrchid:"#A4538A",Emerald:"#00A99D",ForestGreen:"#009B55",Fuchsia:"#8C368C",Goldenrod:"#FFDF42",Gray:"#949698",Green:"#00A64F",GreenYellow:"#DFE674",JungleGreen:"#00A99A",Lavender:"#F49EC4",LimeGreen:"#8DC73E",Magenta:"#EC008C",Mahogany:"#A9341F",Maroon:"#AF3235",Melon:"#F89E7B",MidnightBlue:"#006795",Mulberry:"#A93C93",NavyBlue:"#006EB8",OliveGreen:"#3C8031",Orange:"#F58137",OrangeRed:"#ED135A",Orchid:"#AF72B0",Peach:"#F7965A",Periwinkle:"#7977B8",PineGreen:"#008B72",Plum:"#92268F",ProcessBlue:"#00B0F0",Purple:"#99479B",RawSienna:"#974006",Red:"#ED1B23",RedOrange:"#F26035",RedViolet:"#A1246B",Rhodamine:"#EF559F",RoyalBlue:"#0071BC",RoyalPurple:"#613F99",RubineRed:"#ED017D",Salmon:"#F69289",SeaGreen:"#3FBC9D",Sepia:"#671800",SkyBlue:"#46C5DD",SpringGreen:"#C6DC67",Tan:"#DA9D76",TealBlue:"#00AEB3",Thistle:"#D883B7",Turquoise:"#00B4CE",Violet:"#58429B",VioletRed:"#EF58A0",White:"#FFFFFF",WildStrawberry:"#EE2967",Yellow:"#FFF200",YellowGreen:"#98CC70",YellowOrange:"#FAA21A"},getColor:function(a,c){if(!a){a="named"}var b=this["get_"+a];if(!b){this.TEX.Error(["UndefinedColorModel","Color model '%1' not defined",a])}return b.call(this,c)},get_rgb:function(b){b=b.replace(/^\s+/,"").replace(/\s+$/,"").split(/\s*,\s*/);var a="#";if(b.length!==3){this.TEX.Error(["ModelArg1","Color values for the %1 model require 3 numbers","rgb"])}for(var c=0;c<3;c++){if(!b[c].match(/^(\d+(\.\d*)?|\.\d+)$/)){this.TEX.Error(["InvalidDecimalNumber","Invalid decimal number"])}var d=parseFloat(b[c]);if(d<0||d>1){this.TEX.Error(["ModelArg2","Color values for the %1 model must be between %2 and %3","rgb",0,1])}d=Math.floor(d*255).toString(16);if(d.length<2){d="0"+d}a+=d}return a},get_RGB:function(b){b=b.replace(/^\s+/,"").replace(/\s+$/,"").split(/\s*,\s*/);var a="#";if(b.length!==3){this.TEX.Error(["ModelArg1","Color values for the %1 model require 3 numbers","RGB"])}for(var c=0;c<3;c++){if(!b[c].match(/^\d+$/)){this.TEX.Error(["InvalidNumber","Invalid number"])}var d=parseInt(b[c]);if(d>255){this.TEX.Error(["ModelArg2","Color values for the %1 model must be between %2 and %3","RGB",0,255])}d=d.toString(16);if(d.length<2){d="0"+d}a+=d}return a},get_gray:function(a){if(!a.match(/^\s*(\d+(\.\d*)?|\.\d+)\s*$/)){this.TEX.Error(["InvalidDecimalNumber","Invalid decimal number"])}var b=parseFloat(a);if(b<0||b>1){this.TEX.Error(["ModelArg2","Color values for the %1 model must be between %2 and %3","gray",0,1])}b=Math.floor(b*255).toString(16);if(b.length<2){b="0"+b}return"#"+b+b+b},get_named:function(a){if(this.colors.hasOwnProperty(a)){return this.colors[a]}return a},padding:function(){var c="+"+this.config.padding;var a=this.config.padding.replace(/^.*?([a-z]*)$/,"$1");var b="+"+(2*parseFloat(c))+a;return{width:b,height:c,depth:c,lspace:this.config.padding}}};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var d=MathJax.InputJax.TeX,a=MathJax.ElementJax.mml;var c=d.Stack.Item;var b=MathJax.Extension["TeX/color"];b.TEX=d;d.Definitions.Add({macros:{color:"Color",textcolor:"TextColor",definecolor:"DefineColor",colorbox:"ColorBox",fcolorbox:"fColorBox"}},null,true);d.Parse.Augment({Color:function(h){var g=this.GetBrackets(h),e=this.GetArgument(h);e=b.getColor(g,e);var f=c.style().With({styles:{mathcolor:e}});this.stack.env.color=e;this.Push(f)},TextColor:function(h){var g=this.GetBrackets(h),f=this.GetArgument(h);f=b.getColor(g,f);var e=this.stack.env.color;this.stack.env.color=f;var i=this.ParseArg(h);if(e){this.stack.env.color}else{delete this.stack.env.color}this.Push(a.mstyle(i).With({mathcolor:f}))},DefineColor:function(g){var f=this.GetArgument(g),e=this.GetArgument(g),h=this.GetArgument(g);b.colors[f]=b.getColor(e,h)},ColorBox:function(g){var f=this.GetArgument(g),e=this.InternalMath(this.GetArgument(g));this.Push(a.mpadded.apply(a,e).With({mathbackground:b.getColor("named",f)}).With(b.padding()))},fColorBox:function(g){var h=this.GetArgument(g),f=this.GetArgument(g),e=this.InternalMath(this.GetArgument(g));this.Push(a.mpadded.apply(a,e).With({mathbackground:b.getColor("named",f),style:"border: "+b.config.border+" solid "+b.getColor("named",h)}).With(b.padding()))}});MathJax.Hub.Startup.signal.Post("TeX color Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/color.js");




assets/js/mathjax/extensions/TeX/boldsymbol.js
/*
 *  /MathJax/extensions/TeX/boldsymbol.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/boldsymbol"]={version:"2.7.5"};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var a=MathJax.ElementJax.mml;var d=MathJax.InputJax.TeX;var b=d.Definitions;var c={};c[a.VARIANT.NORMAL]=a.VARIANT.BOLD;c[a.VARIANT.ITALIC]=a.VARIANT.BOLDITALIC;c[a.VARIANT.FRAKTUR]=a.VARIANT.BOLDFRAKTUR;c[a.VARIANT.SCRIPT]=a.VARIANT.BOLDSCRIPT;c[a.VARIANT.SANSSERIF]=a.VARIANT.BOLDSANSSERIF;c["-tex-caligraphic"]="-tex-caligraphic-bold";c["-tex-oldstyle"]="-tex-oldstyle-bold";b.Add({macros:{boldsymbol:"Boldsymbol"}},null,true);d.Parse.Augment({mmlToken:function(f){if(this.stack.env.boldsymbol){var e=f.Get("mathvariant");if(e==null){f.mathvariant=a.VARIANT.BOLD}else{f.mathvariant=(c[e]||e)}}return f},Boldsymbol:function(h){var e=this.stack.env.boldsymbol,f=this.stack.env.font;this.stack.env.boldsymbol=true;this.stack.env.font=null;var g=this.ParseArg(h);this.stack.env.font=f;this.stack.env.boldsymbol=e;this.Push(g)}});MathJax.Hub.Startup.signal.Post("TeX boldsymbol Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/boldsymbol.js");




assets/js/mathjax/extensions/TeX/cancel.js
/*
 *  /MathJax/extensions/TeX/cancel.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/cancel"]={version:"2.7.5",ALLOWED:{color:1,mathcolor:1,background:1,mathbackground:1,padding:1,thickness:1}};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var c=MathJax.InputJax.TeX,a=MathJax.ElementJax.mml,b=MathJax.Extension["TeX/cancel"];b.setAttributes=function(h,e){if(e!==""){e=e.replace(/ /g,"").split(/,/);for(var g=0,d=e.length;g<d;g++){var f=e[g].split(/[:=]/);if(b.ALLOWED[f[0]]){if(f[1]==="true"){f[1]=true}if(f[1]==="false"){f[1]=false}h[f[0]]=f[1]}}}return h};c.Definitions.Add({macros:{cancel:["Cancel",a.NOTATION.UPDIAGONALSTRIKE],bcancel:["Cancel",a.NOTATION.DOWNDIAGONALSTRIKE],xcancel:["Cancel",a.NOTATION.UPDIAGONALSTRIKE+" "+a.NOTATION.DOWNDIAGONALSTRIKE],cancelto:"CancelTo"}},null,true);c.Parse.Augment({Cancel:function(e,g){var d=this.GetBrackets(e,""),f=this.ParseArg(e);var h=b.setAttributes({notation:g},d);this.Push(a.menclose(f).With(h))},CancelTo:function(e,g){var i=this.ParseArg(e),d=this.GetBrackets(e,""),f=this.ParseArg(e);var h=b.setAttributes({notation:a.NOTATION.UPDIAGONALSTRIKE+" "+a.NOTATION.UPDIAGONALARROW},d);i=a.mpadded(i).With({depth:"-.1em",height:"+.1em",voffset:".1em"});this.Push(a.msup(a.menclose(f).With(h),i))}});MathJax.Hub.Startup.signal.Post("TeX cancel Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/cancel.js");
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assets/js/mathjax/jax/element/mml/optable/Dingbats.js
/*
 *  /MathJax/jax/element/mml/optable/Dingbats.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){var c=a.mo.OPTYPES;var b=a.TEXCLASS;MathJax.Hub.Insert(a.mo.prototype,{OPTABLE:{prefix:{"\u2772":c.OPEN},postfix:{"\u2773":c.CLOSE}}});MathJax.Ajax.loadComplete(a.optableDir+"/Dingbats.js")})(MathJax.ElementJax.mml);




assets/js/mathjax/jax/element/mml/optable/GeneralPunctuation.js
/*
 *  /MathJax/jax/element/mml/optable/GeneralPunctuation.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){var c=a.mo.OPTYPES;var b=a.TEXCLASS;MathJax.Hub.Insert(a.mo.prototype,{OPTABLE:{prefix:{"\u2016":[0,0,b.ORD,{fence:true,stretchy:true}],"\u2018":[0,0,b.OPEN,{fence:true}],"\u201C":[0,0,b.OPEN,{fence:true}]},postfix:{"\u2016":[0,0,b.ORD,{fence:true,stretchy:true}],"\u2019":[0,0,b.CLOSE,{fence:true}],"\u201D":[0,0,b.CLOSE,{fence:true}]}}});MathJax.Ajax.loadComplete(a.optableDir+"/GeneralPunctuation.js")})(MathJax.ElementJax.mml);




assets/js/mathjax/jax/element/mml/optable/CombDiacritMarks.js
/*
 *  /MathJax/jax/element/mml/optable/CombDiacritMarks.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){var c=a.mo.OPTYPES;var b=a.TEXCLASS;MathJax.Hub.Insert(a.mo.prototype,{OPTABLE:{postfix:{"\u0311":c.ACCENT}}});MathJax.Ajax.loadComplete(a.optableDir+"/CombDiacritMarks.js")})(MathJax.ElementJax.mml);




assets/js/mathjax/jax/element/mml/optable/CombDiactForSymbols.js
/*
 *  /MathJax/jax/element/mml/optable/CombDiactForSymbols.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){var c=a.mo.OPTYPES;var b=a.TEXCLASS;MathJax.Hub.Insert(a.mo.prototype,{OPTABLE:{postfix:{"\u20DB":c.ACCENT,"\u20DC":c.ACCENT}}});MathJax.Ajax.loadComplete(a.optableDir+"/CombDiactForSymbols.js")})(MathJax.ElementJax.mml);




assets/js/mathjax/jax/element/mml/optable/Arrows.js
/*
 *  /MathJax/jax/element/mml/optable/Arrows.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){var c=a.mo.OPTYPES;var b=a.TEXCLASS;MathJax.Hub.Insert(a.mo.prototype,{OPTABLE:{infix:{"\u219A":c.RELACCENT,"\u219B":c.RELACCENT,"\u219C":c.WIDEREL,"\u219D":c.WIDEREL,"\u219E":c.WIDEREL,"\u219F":c.WIDEREL,"\u21A0":c.WIDEREL,"\u21A1":c.RELSTRETCH,"\u21A2":c.WIDEREL,"\u21A3":c.WIDEREL,"\u21A4":c.WIDEREL,"\u21A5":c.RELSTRETCH,"\u21A7":c.RELSTRETCH,"\u21A8":c.RELSTRETCH,"\u21AB":c.WIDEREL,"\u21AC":c.WIDEREL,"\u21AD":c.WIDEREL,"\u21AE":c.RELACCENT,"\u21AF":c.RELSTRETCH,"\u21B0":c.RELSTRETCH,"\u21B1":c.RELSTRETCH,"\u21B2":c.RELSTRETCH,"\u21B3":c.RELSTRETCH,"\u21B4":c.RELSTRETCH,"\u21B5":c.RELSTRETCH,"\u21B6":c.RELACCENT,"\u21B7":c.RELACCENT,"\u21B8":c.REL,"\u21B9":c.WIDEREL,"\u21BA":c.REL,"\u21BB":c.REL,"\u21BE":c.RELSTRETCH,"\u21BF":c.RELSTRETCH,"\u21C2":c.RELSTRETCH,"\u21C3":c.RELSTRETCH,"\u21C4":c.WIDEREL,"\u21C5":c.RELSTRETCH,"\u21C6":c.WIDEREL,"\u21C7":c.WIDEREL,"\u21C8":c.RELSTRETCH,"\u21C9":c.WIDEREL,"\u21CA":c.RELSTRETCH,"\u21CB":c.WIDEREL,"\u21CD":c.RELACCENT,"\u21CE":c.RELACCENT,"\u21CF":c.RELACCENT,"\u21D6":c.RELSTRETCH,"\u21D7":c.RELSTRETCH,"\u21D8":c.RELSTRETCH,"\u21D9":c.RELSTRETCH,"\u21DA":c.WIDEREL,"\u21DB":c.WIDEREL,"\u21DC":c.WIDEREL,"\u21DD":c.WIDEREL,"\u21DE":c.REL,"\u21DF":c.REL,"\u21E0":c.WIDEREL,"\u21E1":c.RELSTRETCH,"\u21E2":c.WIDEREL,"\u21E3":c.RELSTRETCH,"\u21E4":c.WIDEREL,"\u21E5":c.WIDEREL,"\u21E6":c.WIDEREL,"\u21E7":c.RELSTRETCH,"\u21E8":c.WIDEREL,"\u21E9":c.RELSTRETCH,"\u21EA":c.RELSTRETCH,"\u21EB":c.RELSTRETCH,"\u21EC":c.RELSTRETCH,"\u21ED":c.RELSTRETCH,"\u21EE":c.RELSTRETCH,"\u21EF":c.RELSTRETCH,"\u21F0":c.WIDEREL,"\u21F1":c.REL,"\u21F2":c.REL,"\u21F3":c.RELSTRETCH,"\u21F4":c.RELACCENT,"\u21F5":c.RELSTRETCH,"\u21F6":c.WIDEREL,"\u21F7":c.RELACCENT,"\u21F8":c.RELACCENT,"\u21F9":c.RELACCENT,"\u21FA":c.RELACCENT,"\u21FB":c.RELACCENT,"\u21FC":c.RELACCENT,"\u21FD":c.WIDEREL,"\u21FE":c.WIDEREL,"\u21FF":c.WIDEREL}}});MathJax.Ajax.loadComplete(a.optableDir+"/Arrows.js")})(MathJax.ElementJax.mml);




assets/js/mathjax/jax/element/mml/optable/BasicLatin.js
/*
 *  /MathJax/jax/element/mml/optable/BasicLatin.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){var c=a.mo.OPTYPES;var b=a.TEXCLASS;MathJax.Hub.Insert(a.mo.prototype,{OPTABLE:{prefix:{"||":[0,0,b.BIN,{fence:true,stretchy:true,symmetric:true}],"|||":[0,0,b.ORD,{fence:true,stretchy:true,symmetric:true}]},postfix:{"!!":[1,0,b.BIN],"'":c.ACCENT,"++":[0,0,b.BIN],"--":[0,0,b.BIN],"..":[0,0,b.BIN],"...":c.ORD,"||":[0,0,b.BIN,{fence:true,stretchy:true,symmetric:true}],"|||":[0,0,b.ORD,{fence:true,stretchy:true,symmetric:true}]},infix:{"!=":c.BIN4,"&&":c.BIN4,"**":[1,1,b.BIN],"*=":c.BIN4,"+=":c.BIN4,"-=":c.BIN4,"->":c.BIN5,"//":[1,1,b.BIN],"/=":c.BIN4,":=":c.BIN4,"<=":c.BIN5,"<>":[1,1,b.BIN],"==":c.BIN4,">=":c.BIN5,"@":c.ORD11,"||":[2,2,b.BIN,{fence:true,stretchy:true,symmetric:true}],"|||":[2,2,b.ORD,{fence:true,stretchy:true,symmetric:true}]}}});MathJax.Ajax.loadComplete(a.optableDir+"/BasicLatin.js")})(MathJax.ElementJax.mml);




assets/js/mathjax/extensions/TeX/mhchem3/mhchem.js
/*************************************************************
 *
 *  MathJax/extensions/TeX/mhchem.js
 *
 *  Implements the \ce command for handling chemical formulas
 *  from the mhchem LaTeX package.
 *
 *  ---------------------------------------------------------------------
 *
 *  Copyright (c) 2011-2015 The MathJax Consortium
 *  Copyright (c) 2015-2017 Martin Hensel
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */
MathJax.Extension["TeX/mhchem"]={version:"3.2.0"},MathJax.Hub.Register.StartupHook("TeX Jax Ready",
function(){var n=MathJax.InputJax.TeX,r=MathJax.Object.Subclass({string:"",Init:
function(n){this.string=n},Parse:
function(r){try{return o.go(t.go(this.string,r))}catch(r){n.Error(r)}}}),t={};t.go=
function(n,r){if(!n)return n;void 0===r&&(r="ce");var o="0",e={};e.pL=0,n=n.replace(/[\u2212\u2013\u2014\u2010]/g,"-"),n=n.replace(/[\u2026]/g,"...");for(var a,u,i=[];;){a!==n?(u=10,a=n):u--;var s=t.c[r],l=s.e.length;n:for(var h=0;h<l;h++){var p=s.e[h],c=p.g[o]||p.g["*"]||null;if(c){var f=t.h(p.h,n);if(f){for(var m=t.j([],c.k),k=m.length,d=0;d<k;d++){var g,q=m[d],v=void 0;if(q.l&&(v=q.m,q=q.l),"string"==typeof q)if(s.g[q])g=s.g[q](e,f.h,v);else{if(!t.g[q])throw["MhchemBugA","mhchem bug A. Please report. ("+q+")"];g=t.g[q](e,f.h,v)}else"function"==typeof q&&(g=q(e,f.h));i=t.j(i,g)}if(o=c.n||o,!(n.length>0))return i;if(c.s||(n=f.t),!c.u)break n}}}if(u<=0)throw["MhchemBugU","mhchem bug U. Please report."]}},
t.j=
function(n,r){return r?n?n.concat(r):[].concat(r):n},t.w={"~C":/^$/,"~A":/^./,"~B":/^./,"%m":/^\s/,"%l":/^\s(?=[A-Z\\$])/,"~@":/^[a-z]/,x:/^x/,x$:/^x$/,i$:/^i$/,"~M":/^(?:[a-zA-Z\u03B1-\u03C9\u0391-\u03A9?@]|(?:\\(?:alpha|beta|gamma|delta|epsilon|zeta|eta|theta|iota|kappa|lambda|mu|nu|xi|omicron|pi|rho|sigma|tau|upsilon|phi|chi|psi|omega|Gamma|Delta|Theta|Lambda|Xi|Pi|Sigma|Upsilon|Phi|Psi|Omega)(?:\s+|\{\}|(?![a-zA-Z]))))+/,"@z":/^\\(?:alpha|beta|gamma|delta|epsilon|zeta|eta|theta|iota|kappa|lambda|mu|nu|xi|omicron|pi|rho|sigma|tau|upsilon|phi|chi|psi|omega|Gamma|Delta|Theta|Lambda|Xi|Pi|Sigma|Upsilon|Phi|Psi|Omega)(?:\s+|\{\}|(?![a-zA-Z]))/,"~P":/^(?:([a-z])(?:$|[^a-zA-Z]))$/,"@%":/^\$(?:([a-z])(?:$|[^a-zA-Z]))\$$/,"~O":/^(?:\$?[\u03B1-\u03C9]\$?|\$?\\(?:alpha|beta|gamma|delta|epsilon|zeta|eta|theta|iota|kappa|lambda|mu|nu|xi|omicron|pi|rho|sigma|tau|upsilon|phi|chi|psi|omega)\s*\$?)(?:\s+|\{\}|(?![a-zA-Z]))$/,"~u":/^[0-9]+/,"@h":/^[+\-]?(?:[0-9]+(?:[,.][0-9]+)?|[0-9]*(?:\.[0-9]+))/,"@g":/^[+\-]?[0-9]+(?:[.,][0-9]+)?/,"%T":
function(n){var r=n.match(/^(\+\-|\+\/\-|\+|\-|\\pm\s?)?([0-9]+(?:[,.][0-9]+)?|[0-9]*(?:\.[0-9]+)?)(\((?:[0-9]+(?:[,.][0-9]+)?|[0-9]*(?:\.[0-9]+)?)\))?(?:([eE]|\s*(\*|x|\\times|\u00D7)\s*10\^)([+\-]?[0-9]+|\{[+\-]?[0-9]+\}))?/);return r&&r[0]?{h:r.splice(1),t:n.substr(r[0].length)}:null},aj:
function(n){var r=n.match(/^(\+\-|\+\/\-|\+|\-|\\pm\s?)?([0-9]+(?:[,.][0-9]+)?|[0-9]*(?:\.[0-9]+)?)\^([+\-]?[0-9]+|\{[+\-]?[0-9]+\})/);return r&&r[0]?{h:r.splice(1),t:n.substr(r[0].length)}:null},"%n":
function(n){var r=this["@W"](n,"",/^\([a-z]{1,3}(?=[\),])/,")","");if(r&&r.t.match(/^($|[\s,;\)\]\}])/))return r;var t=n.match(/^(?:\((?:\\ca\s?)?\$[amothc]\$\))/);return t?{h:t[0],t:n.substr(t[0].length)}:null},ae:/^_\{(\([a-z]{1,3}\))\}/,"@K":/^(?:\\\{|\[|\()/,"@c":/^(?:\)|\]|\\\})/,", ":/^[,;]\s*/,",":/^[,;]/,".":/^[.]/,". ":/^([.\u22C5\u00B7\u2022])\s*/,"@i":/^\.\.\.(?=$|[^.])/,"* ":/^([*])\s*/,"@P":
function(n){return this["@W"](n,"^{","","","}")},"@L":
function(n){return this["@W"](n,"^","$","$","")},"^a":/^\^([0-9]+|[^\\_])/,"@O":
function(n){return this["@W"](n,"^",/^\\[a-zA-Z]+\{/,"}","","","{","}","",!0)},"@N":
function(n){return this["@W"](n,"^",/^\\[a-zA-Z]+\{/,"}","")},"^\\x":/^\^(\\[a-zA-Z]+)\s*/,"%U":/^\^(-?\d+)/,"'":/^'/,"@Y":
function(n){return this["@W"](n,"_{","","","}")},"@Q":
function(n){return this["@W"](n,"_","$","$","")},_9:/^_([+\-]?[0-9]+|[^\\])/,"@T":
function(n){return this["@W"](n,"_",/^\\[a-zA-Z]+\{/,"}","","","{","}","",!0)},"@S":
function(n){return this["@W"](n,"_",/^\\[a-zA-Z]+\{/,"}","")},"@R":/^_(\\[a-zA-Z]+)\s*/,"^_":/^(?:\^(?=_)|\_(?=\^)|[\^_]$)/,"{}":/^\{\}/,"%B":
function(n){return this["@W"](n,"","{","}","")},"%A":
function(n){return this["@W"](n,"{","","","}")},"@~":
function(n){return this["@W"](n,"","$","$","")},"@a":
function(n){return this["@W"](n,"${","","","}$")},"@@":
function(n){return this["@W"](n,"$","","","$")},"%D":/^[=<>]/,"#":/^[#\u2261]/,"+":/^\+/,"-$":/^-(?=[\s_},;\]\/]|$|\([a-z]+\))/,"-9":/^-(?=[0-9])/,"@f":/^-(?=(?:[spd]|sp)(?:$|[\s,;\)\]\}]))/,"-":/^-/,ai:/^(?:\\pm|\$\\pm\$|\+-|\+\/-)/,"~Q":/^(?:\+|(?:[\-=<>]|<<|>>|\\approx|\$\\approx\$)(?=\s|$|-?[0-9]))/,"~c":/^(?:v|\(v\)|\^|\(\^\))(?=$|[\s,;\)\]\}])/,"@r":
function(n){return this["@W"](n,"\\bond{","","","}")},"->":/^(?:<->|<-->|->|<-|<=>>|<<=>|<=>|[\u2192\u27F6\u21CC])/,"@m":/^[CMT](?=\[)/,"@o":
function(n){return this["@W"](n,"[","","","]")},al:/^(&|@q|\\hline)\s*/,"@p":/^(?:\\[,\ ;:])/,"@G":
function(n){return this["@W"](n,"",/^\\[a-zA-Z]+\{/,"}","","","{","}","",!0)},"@F":
function(n){return this["@W"](n,"",/^\\[a-zA-Z]+\{/,"}","")},"@t":/^\\ca(?:\s+|(?![a-zA-Z]))/,"@E":/^(?:\\[a-zA-Z]+\s*|\\[_&{}%])/,"~R":/^(?:[0-9]{1,2}[spdfgh]|[0-9]{0,2}sp)(?=$|[^a-zA-Z])/,"~S":/^[\/~|]/,"@y":
function(n){return this["@W"](n,"\\frac{","","","}","{","","","}")},"@A":
function(n){return this["@W"](n,"\\overset{","","","}","{","","","}")},"@C":
function(n){return this["@W"](n,"\\underset{","","","}","{","","","}")},"@B":
function(n){return this["@W"](n,"\\underbrace{","","","}_","{","","","}")},"@w":
function(n){return this["@W"](n,"\\color{","","","}")},"@x":
function(n){return this["@W"](n,"\\color{","","","}","{","","","}")},"@v":
function(n){return this["@W"](n,"\\color","\\","",/^(?=\{)/,"{","","","}")},"@u":
function(n){return this["@W"](n,"\\ce{","","","}")},"~Z":/^(?:[+-][IVX]+|\\pm\s*0|\$\\pm\$\s*0)$/,"a~":/^(?:[+-]?\s?[IVX]+|\\pm\s*0|\$\\pm\$\s*0)$/,"%d":/^[IVX]+/,"@j":/^[+\-]?(?:[0-9]+|\$[a-z]\$|[a-z])\/[0-9]+(?:\$[a-z]\$|[a-z])?$/,"~%":
function(n){var r;if(r=n.match(/^(?:(?:(?:\([+\-]?[0-9]+\/[0-9]+\)|[+\-]?(?:[0-9]+|\$[a-z]\$|[a-z])\/[0-9]+|[+\-]?[0-9]+[.,][0-9]+|[+\-]?\.[0-9]+|[+\-]?[0-9]+)(?:[a-z](?=\s*[A-Z]))?)|[+\-]?[a-z](?=\s*[A-Z])|\+(?!\s))/))return{h:r[0],t:n.substr(r[0].length)};var t=this["@W"](n,"","$","$","");return t&&(r=t.h.match(/^\$(?:\(?[+\-]?(?:[0-9]*[a-z]?[+\-])?[0-9]*[a-z](?:[+\-][0-9]*[a-z]?)?\)?|\+|-)\$$/))?{h:r[0],t:n.substr(r[0].length)}:null},"~a":
function(n){return this["~%"](n)},"@b":/^(?:[A-Z][a-z]{0,2}|i)(?=,)/,"~E":
function(n){if(n.match(/^\([a-z]+\)$/))return null;var r=n.match(/^(?:[a-z]|(?:[0-9\ \+\-\,\.\(\)]+[a-z])+[0-9\ \+\-\,\.\(\)]*|(?:[a-z][0-9\ \+\-\,\.\(\)]+)+[a-z]?)$/);return r?{h:r[0],t:n.substr(r[0].length)}:null},"%z":/^(?:pH|pOH|pC|pK|iPr|iBu)(?=$|[^a-zA-Z])/,"/":/^\s*(\/)\s*/,"//":/^\s*(\/\/)\s*/,"*":/^\s*\*\s*/,"@W":
function(n,r,t,o,e,a,u,i,s,l){var h=this["@V"](n,r);if(null===h)return null;if(n=n.substr(h.length),h=this["@V"](n,t),null===h)return null;var p=this["@U"](n,h.length,o||e);if(null===p)return null;var c=n.substring(0,o?p.y:p.z);if(a||u){var f=this["@W"](n.substr(p.y),a,u,i,s);if(null===f)return null;var m=[c,f.h];return l&&(m=m.join("")),{h:m,t:f.t}}return{h:c,t:n.substr(p.y)}},
"@V":
function(n,r){if("string"==typeof r)return 0!==n.indexOf(r)?null:r;var t=n.match(r);return t?t[0]:null},"@U":
function(n,r,t){for(var o=0;r<n.length;){var e=n.charAt(r),a=this["@V"](n.substr(r),t);if(null!==a&&0===o)return{z:r,y:r+a.length};if("{"===e)o++;else if("}"===e){if(0===o)throw["ExtraCloseMissingOpen","Extra close brace or missing open brace"];o--}r++}return null}},
t.h=
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function(n,r){n.p=(n.p||"")+r},"o=":
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function(n,r,t){return{l:"~f",A:t||r}},
"~m":
function(n,r){return{l:"~l",B:r[0]}},
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", ":{"*":{k:["~T","~q"],n:"0"}},
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"@P|@L":{"0|1|2|as":{k:"b=",n:"b"},p:{k:"b=",n:"bp"},"3|o":{k:"~t",n:"D"},q:{k:"d=",n:"qD"},"d|D|qd|qD|dq":{k:["~T","d="],n:"D"}},
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"%D":{"0|1|2|3|a|as|o|q|d|D|qd|qD|dq":{k:[{l:"~T",m:2},"~f"],n:"3"}},
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"@t":{"*":{k:{l:"~J",m:"~i"}}},
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"~@":{f:{k:"%r"}},
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".":{"*":{k:{l:"~J",m:"~y"}}},
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x:{"*":{k:{l:"~J",m:"@n"}}},
"~M":{"*":{k:"rm"}},
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"//":{d:{k:"o=",n:"/"}},
"/":{d:{k:"o=",n:"/"}},
"%B|~A":{"0|d":{k:"d=",n:"d"},a:{k:["%m","d="],n:"d"},"/|q":{k:"q=",n:"q"}}}),g:{"%Z":
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MathJax.ElementJax.mml=MathJax.ElementJax({mimeType:"jax/mml"},{id:"mml",version:"2.7.5",directory:MathJax.ElementJax.directory+"/mml",extensionDir:MathJax.ElementJax.extensionDir+"/mml",optableDir:MathJax.ElementJax.directory+"/mml/optable"});MathJax.ElementJax.mml.Augment({Init:function(){if(arguments.length===1&&arguments[0].type==="math"){this.root=arguments[0]}else{this.root=MathJax.ElementJax.mml.math.apply(this,arguments)}if(this.root.attr&&this.root.attr.mode){if(!this.root.display&&this.root.attr.mode==="display"){this.root.display="block";this.root.attrNames.push("display")}delete this.root.attr.mode;for(var b=0,a=this.root.attrNames.length;b<a;b++){if(this.root.attrNames[b]==="mode"){this.root.attrNames.splice(b,1);break}}}}},{INHERIT:"_inherit_",AUTO:"_auto_",SIZE:{INFINITY:"infinity",SMALL:"small",NORMAL:"normal",BIG:"big"},COLOR:{TRANSPARENT:"transparent"},VARIANT:{NORMAL:"normal",BOLD:"bold",ITALIC:"italic",BOLDITALIC:"bold-italic",DOUBLESTRUCK:"double-struck",FRAKTUR:"fraktur",BOLDFRAKTUR:"bold-fraktur",SCRIPT:"script",BOLDSCRIPT:"bold-script",SANSSERIF:"sans-serif",BOLDSANSSERIF:"bold-sans-serif",SANSSERIFITALIC:"sans-serif-italic",SANSSERIFBOLDITALIC:"sans-serif-bold-italic",MONOSPACE:"monospace",INITIAL:"initial",TAILED:"tailed",LOOPED:"looped",STRETCHED:"stretched",CALIGRAPHIC:"-tex-caligraphic",OLDSTYLE:"-tex-oldstyle"},FORM:{PREFIX:"prefix",INFIX:"infix",POSTFIX:"postfix"},LINEBREAK:{AUTO:"auto",NEWLINE:"newline",NOBREAK:"nobreak",GOODBREAK:"goodbreak",BADBREAK:"badbreak"},LINEBREAKSTYLE:{BEFORE:"before",AFTER:"after",DUPLICATE:"duplicate",INFIXLINBREAKSTYLE:"infixlinebreakstyle"},INDENTALIGN:{LEFT:"left",CENTER:"center",RIGHT:"right",AUTO:"auto",ID:"id",INDENTALIGN:"indentalign"},INDENTSHIFT:{INDENTSHIFT:"indentshift"},LINETHICKNESS:{THIN:"thin",MEDIUM:"medium",THICK:"thick"},NOTATION:{LONGDIV:"longdiv",ACTUARIAL:"actuarial",RADICAL:"radical",BOX:"box",ROUNDEDBOX:"roundedbox",CIRCLE:"circle",LEFT:"left",RIGHT:"right",TOP:"top",BOTTOM:"bottom",UPDIAGONALSTRIKE:"updiagonalstrike",DOWNDIAGONALSTRIKE:"downdiagonalstrike",UPDIAGONALARROW:"updiagonalarrow",VERTICALSTRIKE:"verticalstrike",HORIZONTALSTRIKE:"horizontalstrike",PHASORANGLE:"phasorangle",MADRUWB:"madruwb"},ALIGN:{TOP:"top",BOTTOM:"bottom",CENTER:"center",BASELINE:"baseline",AXIS:"axis",LEFT:"left",RIGHT:"right"},LINES:{NONE:"none",SOLID:"solid",DASHED:"dashed"},SIDE:{LEFT:"left",RIGHT:"right",LEFTOVERLAP:"leftoverlap",RIGHTOVERLAP:"rightoverlap"},WIDTH:{AUTO:"auto",FIT:"fit"},ACTIONTYPE:{TOGGLE:"toggle",STATUSLINE:"statusline",TOOLTIP:"tooltip",INPUT:"input"},LENGTH:{VERYVERYTHINMATHSPACE:"veryverythinmathspace",VERYTHINMATHSPACE:"verythinmathspace",THINMATHSPACE:"thinmathspace",MEDIUMMATHSPACE:"mediummathspace",THICKMATHSPACE:"thickmathspace",VERYTHICKMATHSPACE:"verythickmathspace",VERYVERYTHICKMATHSPACE:"veryverythickmathspace",NEGATIVEVERYVERYTHINMATHSPACE:"negativeveryverythinmathspace",NEGATIVEVERYTHINMATHSPACE:"negativeverythinmathspace",NEGATIVETHINMATHSPACE:"negativethinmathspace",NEGATIVEMEDIUMMATHSPACE:"negativemediummathspace",NEGATIVETHICKMATHSPACE:"negativethickmathspace",NEGATIVEVERYTHICKMATHSPACE:"negativeverythickmathspace",NEGATIVEVERYVERYTHICKMATHSPACE:"negativeveryverythickmathspace"},OVERFLOW:{LINBREAK:"linebreak",SCROLL:"scroll",ELIDE:"elide",TRUNCATE:"truncate",SCALE:"scale"},UNIT:{EM:"em",EX:"ex",PX:"px",IN:"in",CM:"cm",MM:"mm",PT:"pt",PC:"pc"},TEXCLASS:{ORD:0,OP:1,BIN:2,REL:3,OPEN:4,CLOSE:5,PUNCT:6,INNER:7,VCENTER:8,NONE:-1},TEXCLASSNAMES:["ORD","OP","BIN","REL","OPEN","CLOSE","PUNCT","INNER","VCENTER"],skipAttributes:{texClass:true,useHeight:true,texprimestyle:true},copyAttributes:{displaystyle:1,scriptlevel:1,open:1,close:1,form:1,actiontype:1,fontfamily:true,fontsize:true,fontweight:true,fontstyle:true,color:true,background:true,id:true,"class":1,href:true,style:true},copyAttributeNames:["displaystyle","scriptlevel","open","close","form","actiontype","fontfamily","fontsize","fontweight","fontstyle","color","background","id","class","href","style"],nocopyAttributes:{fontfamily:true,fontsize:true,fontweight:true,fontstyle:true,color:true,background:true,id:true,"class":true,href:true,style:true,xmlns:true},Error:function(d,e){var c=this.merror(d),b=MathJax.Localization.fontDirection(),a=MathJax.Localization.fontFamily();if(e){c=c.With(e)}if(b||a){c=this.mstyle(c);if(b){c.dir=b}if(a){c.style.fontFamily="font-family: "+a}}return c}});(function(a){a.mbase=MathJax.Object.Subclass({type:"base",isToken:false,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT},noInherit:{},noInheritAttribute:{texClass:true},getRemoved:{},linebreakContainer:false,Init:function(){this.data=[];if(this.inferRow&&!(arguments.length===1&&arguments[0].inferred)){this.Append(a.mrow().With({inferred:true,notParent:true}))}this.Append.apply(this,arguments)},With:function(e){for(var f in e){if(e.hasOwnProperty(f)){this[f]=e[f]}}return this},Append:function(){if(this.inferRow&&this.data.length){this.data[0].Append.apply(this.data[0],arguments)}else{for(var f=0,e=arguments.length;f<e;f++){this.SetData(this.data.length,arguments[f])}}},SetData:function(e,f){if(f!=null){if(!(f instanceof a.mbase)){f=(this.isToken||this.isChars?a.chars(f):a.mtext(f))}f.parent=this;f.setInherit(this.inheritFromMe?this:this.inherit)}this.data[e]=f},Parent:function(){var e=this.parent;while(e&&e.notParent){e=e.parent}return e},Get:function(f,k,l){if(!l){if(this[f]!=null){return this[f]}if(this.attr&&this.attr[f]!=null){return this.attr[f]}}var g=this.Parent();if(g&&g["adjustChild_"+f]!=null){return(g["adjustChild_"+f])(this.childPosition(),k)}var j=this.inherit;var e=j;while(j){var i=j[f];if(i==null&&j.attr){i=j.attr[f]}if(j.removedStyles&&j.getRemoved[f]&&i==null){i=j.removedStyles[j.getRemoved[f]]}if(i!=null&&j.noInheritAttribute&&!j.noInheritAttribute[f]){var h=j.noInherit[this.type];if(!(h&&h[f])){return i}}e=j;j=j.inherit}if(!k){if(this.defaults[f]===a.AUTO){return this.autoDefault(f)}if(this.defaults[f]!==a.INHERIT&&this.defaults[f]!=null){return this.defaults[f]}if(e){return e.defaults[f]}}return null},hasValue:function(e){return(this.Get(e,true)!=null)},getValues:function(){var f={};for(var g=0,e=arguments.length;g<e;g++){f[arguments[g]]=this.Get(arguments[g])}return f},adjustChild_scriptlevel:function(f,e){return this.Get("scriptlevel",e)},adjustChild_displaystyle:function(f,e){return this.Get("displaystyle",e)},adjustChild_texprimestyle:function(f,e){return this.Get("texprimestyle",e)},hasMMLspacing:function(){return false},childPosition:function(){var h=this,g=h.parent;while(g.notParent){h=g;g=h.parent}for(var f=0,e=g.data.length;f<e;f++){if(g.data[f]===h){return f}}return null},setInherit:function(g){if(g!==this.inherit&&this.inherit==null){this.inherit=g;for(var f=0,e=this.data.length;f<e;f++){if(this.data[f]&&this.data[f].setInherit){this.data[f].setInherit(g)}}}},setTeXclass:function(e){this.getPrevClass(e);return(typeof(this.texClass)!=="undefined"?this:e)},getPrevClass:function(e){if(e){this.prevClass=e.Get("texClass");this.prevLevel=e.Get("scriptlevel")}},updateTeXclass:function(e){if(e){this.prevClass=e.prevClass;delete e.prevClass;this.prevLevel=e.prevLevel;delete e.prevLevel;this.texClass=e.Get("texClass")}},texSpacing:function(){var f=(this.prevClass!=null?this.prevClass:a.TEXCLASS.NONE);var e=(this.Get("texClass")||a.TEXCLASS.ORD);if(f===a.TEXCLASS.NONE||e===a.TEXCLASS.NONE){return""}if(f===a.TEXCLASS.VCENTER){f=a.TEXCLASS.ORD}if(e===a.TEXCLASS.VCENTER){e=a.TEXCLASS.ORD}var g=this.TEXSPACE[f][e];if((this.prevLevel>0||this.Get("scriptlevel")>0)&&g>=0){return""}return this.TEXSPACELENGTH[Math.abs(g)]},TEXSPACELENGTH:["",a.LENGTH.THINMATHSPACE,a.LENGTH.MEDIUMMATHSPACE,a.LENGTH.THICKMATHSPACE],TEXSPACE:[[0,-1,2,3,0,0,0,1],[-1,-1,0,3,0,0,0,1],[2,2,0,0,2,0,0,2],[3,3,0,0,3,0,0,3],[0,0,0,0,0,0,0,0],[0,-1,2,3,0,0,0,1],[1,1,0,1,1,1,1,1],[1,-1,2,3,1,0,1,1]],autoDefault:function(e){return""},isSpacelike:function(){return false},isEmbellished:function(){return false},Core:function(){return this},CoreMO:function(){return this},childIndex:function(g){if(g==null){return}for(var f=0,e=this.data.length;f<e;f++){if(g===this.data[f]){return f}}},CoreIndex:function(){return(this.inferRow?this.data[0]||this:this).childIndex(this.Core())},hasNewline:function(){if(this.isEmbellished()){return this.CoreMO().hasNewline()}if(this.isToken||this.linebreakContainer){return false}for(var f=0,e=this.data.length;f<e;f++){if(this.data[f]&&this.data[f].hasNewline()){return true}}return false},array:function(){if(this.inferred){return this.data}else{return[this]}},toString:function(){return this.type+"("+this.data.join(",")+")"},getAnnotation:function(){return null}},{childrenSpacelike:function(){for(var f=0,e=this.data.length;f<e;f++){if(!this.data[f].isSpacelike()){return false}}return true},childEmbellished:function(){return(this.data[0]&&this.data[0].isEmbellished())},childCore:function(){return(this.inferRow&&this.data[0]?this.data[0].Core():this.data[0])},childCoreMO:function(){return(this.data[0]?this.data[0].CoreMO():null)},setChildTeXclass:function(e){if(this.data[0]){e=this.data[0].setTeXclass(e);this.updateTeXclass(this.data[0])}return e},setBaseTeXclasses:function(g){this.getPrevClass(g);this.texClass=null;if(this.data[0]){if(this.isEmbellished()||this.data[0].isa(a.mi)){g=this.data[0].setTeXclass(g);this.updateTeXclass(this.Core())}else{this.data[0].setTeXclass();g=this}}else{g=this}for(var f=1,e=this.data.length;f<e;f++){if(this.data[f]){this.data[f].setTeXclass()}}return g},setSeparateTeXclasses:function(g){this.getPrevClass(g);for(var f=0,e=this.data.length;f<e;f++){if(this.data[f]){this.data[f].setTeXclass()}}if(this.isEmbellished()){this.updateTeXclass(this.Core())}return this}});a.mi=a.mbase.Subclass({type:"mi",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.AUTO,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT},autoDefault:function(f){if(f==="mathvariant"){var e=(this.data[0]||"").toString();return(e.length===1||(e.length===2&&e.charCodeAt(0)>=55296&&e.charCodeAt(0)<56320)?a.VARIANT.ITALIC:a.VARIANT.NORMAL)}return""},setTeXclass:function(f){this.getPrevClass(f);var e=this.data.join("");if(e.length>1&&e.match(/^[a-z][a-z0-9]*$/i)&&this.texClass===a.TEXCLASS.ORD){this.texClass=a.TEXCLASS.OP;this.autoOP=true}return this}});a.mn=a.mbase.Subclass({type:"mn",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT}});a.mo=a.mbase.Subclass({type:"mo",isToken:true,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT,form:a.AUTO,fence:a.AUTO,separator:a.AUTO,lspace:a.AUTO,rspace:a.AUTO,stretchy:a.AUTO,symmetric:a.AUTO,maxsize:a.AUTO,minsize:a.AUTO,largeop:a.AUTO,movablelimits:a.AUTO,accent:a.AUTO,linebreak:a.LINEBREAK.AUTO,lineleading:a.INHERIT,linebreakstyle:a.AUTO,linebreakmultchar:a.INHERIT,indentalign:a.INHERIT,indentshift:a.INHERIT,indenttarget:a.INHERIT,indentalignfirst:a.INHERIT,indentshiftfirst:a.INHERIT,indentalignlast:a.INHERIT,indentshiftlast:a.INHERIT,texClass:a.AUTO},defaultDef:{form:a.FORM.INFIX,fence:false,separator:false,lspace:a.LENGTH.THICKMATHSPACE,rspace:a.LENGTH.THICKMATHSPACE,stretchy:false,symmetric:false,maxsize:a.SIZE.INFINITY,minsize:"0em",largeop:false,movablelimits:false,accent:false,linebreak:a.LINEBREAK.AUTO,lineleading:"1ex",linebreakstyle:"before",indentalign:a.INDENTALIGN.AUTO,indentshift:"0",indenttarget:"",indentalignfirst:a.INDENTALIGN.INDENTALIGN,indentshiftfirst:a.INDENTSHIFT.INDENTSHIFT,indentalignlast:a.INDENTALIGN.INDENTALIGN,indentshiftlast:a.INDENTSHIFT.INDENTSHIFT,texClass:a.TEXCLASS.REL},SPACE_ATTR:{lspace:1,rspace:2},useMMLspacing:3,hasMMLspacing:function(){if(this.useMMLspacing){return true}return this.form&&(this.OPTABLE[this.form]||{})[this.data.join("")]},autoDefault:function(g,n){var l=this.def;if(!l){if(g==="form"){return this.getForm()}var k=this.data.join("");var f=[this.Get("form"),a.FORM.INFIX,a.FORM.POSTFIX,a.FORM.PREFIX];for(var h=0,e=f.length;h<e;h++){var j=this.OPTABLE[f[h]][k];if(j){l=this.makeDef(j);break}}if(!l){l=this.CheckRange(k)}if(!l&&n){l={}}else{if(!l){l=MathJax.Hub.Insert({},this.defaultDef)}if(this.parent){this.def=l}else{l=MathJax.Hub.Insert({},l)}l.form=f[0]}}this.useMMLspacing&=~(this.SPACE_ATTR[g]||0);if(l[g]!=null){return l[g]}else{if(!n){return this.defaultDef[g]}}return""},CheckRange:function(j){var k=j.charCodeAt(0);if(k>=55296&&k<56320){k=(((k-55296)<<10)+(j.charCodeAt(1)-56320))+65536}for(var g=0,e=this.RANGES.length;g<e&&this.RANGES[g][0]<=k;g++){if(k<=this.RANGES[g][1]){if(this.RANGES[g][3]){var f=a.optableDir+"/"+this.RANGES[g][3]+".js";this.RANGES[g][3]=null;MathJax.Hub.RestartAfter(MathJax.Ajax.Require(f))}var h=a.TEXCLASSNAMES[this.RANGES[g][2]];h=this.OPTABLE.infix[j]=a.mo.OPTYPES[h==="BIN"?"BIN3":h];return this.makeDef(h)}}return null},makeDef:function(f){if(f[2]==null){f[2]=this.defaultDef.texClass}if(!f[3]){f[3]={}}var e=MathJax.Hub.Insert({},f[3]);e.lspace=this.SPACE[f[0]];e.rspace=this.SPACE[f[1]];e.texClass=f[2];if(e.texClass===a.TEXCLASS.REL&&(this.movablelimits||this.data.join("").match(/^[a-z]+$/i))){e.texClass=a.TEXCLASS.OP}return e},getForm:function(){var e=this,g=this.parent,f=this.Parent();while(f&&f.isEmbellished()){e=g;g=f.parent;f=f.Parent()}if(g&&g.type==="mrow"&&g.NonSpaceLength()!==1){if(g.FirstNonSpace()===e){return a.FORM.PREFIX}if(g.LastNonSpace()===e){return a.FORM.POSTFIX}}return a.FORM.INFIX},isEmbellished:function(){return true},hasNewline:function(){return(this.Get("linebreak")===a.LINEBREAK.NEWLINE)},CoreParent:function(){var e=this;while(e&&e.isEmbellished()&&e.CoreMO()===this&&!e.isa(a.math)){e=e.Parent()}return e},CoreText:function(e){if(!e){return""}if(e.isEmbellished()){return e.CoreMO().data.join("")}while((((e.isa(a.mrow)||e.isa(a.TeXAtom)||e.isa(a.mstyle)||e.isa(a.mphantom))&&e.data.length===1)||e.isa(a.munderover))&&e.data[0]){e=e.data[0]}if(!e.isToken){return""}else{return e.data.join("")}},remapChars:{"*":"\u2217",'"':"\u2033","\u00B0":"\u2218","\u00B2":"2","\u00B3":"3","\u00B4":"\u2032","\u00B9":"1"},remap:function(f,e){f=f.replace(/-/g,"\u2212");if(e){f=f.replace(/'/g,"\u2032").replace(/`/g,"\u2035");if(f.length===1){f=e[f]||f}}return f},setTeXclass:function(f){var e=this.getValues("form","lspace","rspace","fence");if(this.hasMMLspacing()){this.texClass=a.TEXCLASS.NONE;return this}if(e.fence&&!this.texClass){if(e.form===a.FORM.PREFIX){this.texClass=a.TEXCLASS.OPEN}if(e.form===a.FORM.POSTFIX){this.texClass=a.TEXCLASS.CLOSE}}this.texClass=this.Get("texClass");if(this.data.join("")==="\u2061"){if(f){f.texClass=a.TEXCLASS.OP;f.fnOP=true}this.texClass=this.prevClass=a.TEXCLASS.NONE;return f}return this.adjustTeXclass(f)},adjustTeXclass:function(f){if(this.texClass===a.TEXCLASS.NONE){return f}if(f){if(f.autoOP&&(this.texClass===a.TEXCLASS.BIN||this.texClass===a.TEXCLASS.REL)){f.texClass=a.TEXCLASS.ORD}this.prevClass=f.texClass||a.TEXCLASS.ORD;this.prevLevel=f.Get("scriptlevel")}else{this.prevClass=a.TEXCLASS.NONE}if(this.texClass===a.TEXCLASS.BIN&&(this.prevClass===a.TEXCLASS.NONE||this.prevClass===a.TEXCLASS.BIN||this.prevClass===a.TEXCLASS.OP||this.prevClass===a.TEXCLASS.REL||this.prevClass===a.TEXCLASS.OPEN||this.prevClass===a.TEXCLASS.PUNCT)){this.texClass=a.TEXCLASS.ORD}else{if(this.prevClass===a.TEXCLASS.BIN&&(this.texClass===a.TEXCLASS.REL||this.texClass===a.TEXCLASS.CLOSE||this.texClass===a.TEXCLASS.PUNCT)){f.texClass=this.prevClass=a.TEXCLASS.ORD}else{if(this.texClass===a.TEXCLASS.BIN){var g=this,e=this.parent;while(e&&e.parent&&e.isEmbellished()&&(e.data.length===1||(e.type!=="mrow"&&e.Core()===g))){g=e;e=e.parent}if(e.data[e.data.length-1]===g){this.texClass=a.TEXCLASS.ORD}}}}return this}});a.mtext=a.mbase.Subclass({type:"mtext",isToken:true,isSpacelike:function(){return true},texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT}});a.mspace=a.mbase.Subclass({type:"mspace",isToken:true,isSpacelike:function(){return true},defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,width:"0em",height:"0ex",depth:"0ex",linebreak:a.LINEBREAK.AUTO},hasDimAttr:function(){return(this.hasValue("width")||this.hasValue("height")||this.hasValue("depth"))},hasNewline:function(){return(!this.hasDimAttr()&&this.Get("linebreak")===a.LINEBREAK.NEWLINE)}});a.ms=a.mbase.Subclass({type:"ms",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathvariant:a.INHERIT,mathsize:a.INHERIT,mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT,lquote:'"',rquote:'"'}});a.mglyph=a.mbase.Subclass({type:"mglyph",isToken:true,texClass:a.TEXCLASS.ORD,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,alt:"",src:"",width:a.AUTO,height:a.AUTO,valign:"0em"}});a.mrow=a.mbase.Subclass({type:"mrow",isSpacelike:a.mbase.childrenSpacelike,inferred:false,notParent:false,isEmbellished:function(){var f=false;for(var g=0,e=this.data.length;g<e;g++){if(this.data[g]==null){continue}if(this.data[g].isEmbellished()){if(f){return false}f=true;this.core=g}else{if(!this.data[g].isSpacelike()){return false}}}return f},NonSpaceLength:function(){var g=0;for(var f=0,e=this.data.length;f<e;f++){if(this.data[f]&&!this.data[f].isSpacelike()){g++}}return g},FirstNonSpace:function(){for(var f=0,e=this.data.length;f<e;f++){if(this.data[f]&&!this.data[f].isSpacelike()){return this.data[f]}}return null},LastNonSpace:function(){for(var e=this.data.length-1;e>=0;e--){if(this.data[0]&&!this.data[e].isSpacelike()){return this.data[e]}}return null},Core:function(){if(!(this.isEmbellished())||typeof(this.core)==="undefined"){return this}return this.data[this.core]},CoreMO:function(){if(!(this.isEmbellished())||typeof(this.core)==="undefined"){return this}return this.data[this.core].CoreMO()},toString:function(){if(this.inferred){return"["+this.data.join(",")+"]"}return this.SUPER(arguments).toString.call(this)},setTeXclass:function(g){var f,e=this.data.length;if((this.open||this.close)&&(!g||!g.fnOP)){this.getPrevClass(g);g=null;for(f=0;f<e;f++){if(this.data[f]){g=this.data[f].setTeXclass(g)}}if(!this.hasOwnProperty("texClass")){this.texClass=a.TEXCLASS.INNER}return this}else{for(f=0;f<e;f++){if(this.data[f]){g=this.data[f].setTeXclass(g)}}if(this.data[0]){this.updateTeXclass(this.data[0])}return g}},getAnnotation:function(e){if(this.data.length!=1){return null}return this.data[0].getAnnotation(e)}});a.mfrac=a.mbase.Subclass({type:"mfrac",num:0,den:1,linebreakContainer:true,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,linethickness:a.LINETHICKNESS.MEDIUM,numalign:a.ALIGN.CENTER,denomalign:a.ALIGN.CENTER,bevelled:false},adjustChild_displaystyle:function(e){return false},adjustChild_scriptlevel:function(f){var e=this.Get("scriptlevel");if(!this.Get("displaystyle")||e>0){e++}return e},adjustChild_texprimestyle:function(e){if(e==this.den){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setSeparateTeXclasses});a.msqrt=a.mbase.Subclass({type:"msqrt",inferRow:true,linebreakContainer:true,texClass:a.TEXCLASS.ORD,setTeXclass:a.mbase.setSeparateTeXclasses,adjustChild_texprimestyle:function(e){return true}});a.mroot=a.mbase.Subclass({type:"mroot",linebreakContainer:true,texClass:a.TEXCLASS.ORD,adjustChild_displaystyle:function(e){if(e===1){return false}return this.Get("displaystyle")},adjustChild_scriptlevel:function(f){var e=this.Get("scriptlevel");if(f===1){e+=2}return e},adjustChild_texprimestyle:function(e){if(e===0){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setSeparateTeXclasses});a.mstyle=a.mbase.Subclass({type:"mstyle",isSpacelike:a.mbase.childrenSpacelike,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,inferRow:true,defaults:{scriptlevel:a.INHERIT,displaystyle:a.INHERIT,scriptsizemultiplier:Math.sqrt(1/2),scriptminsize:"8pt",mathbackground:a.INHERIT,mathcolor:a.INHERIT,dir:a.INHERIT,infixlinebreakstyle:a.LINEBREAKSTYLE.BEFORE,decimalseparator:"."},adjustChild_scriptlevel:function(g){var f=this.scriptlevel;if(f==null){f=this.Get("scriptlevel")}else{if(String(f).match(/^ *[-+]/)){var e=this.Get("scriptlevel",null,true);f=e+parseInt(f)}}return f},inheritFromMe:true,noInherit:{mpadded:{width:true,height:true,depth:true,lspace:true,voffset:true},mtable:{width:true,height:true,depth:true,align:true}},getRemoved:{fontfamily:"fontFamily",fontweight:"fontWeight",fontstyle:"fontStyle",fontsize:"fontSize"},setTeXclass:a.mbase.setChildTeXclass});a.merror=a.mbase.Subclass({type:"merror",inferRow:true,linebreakContainer:true,texClass:a.TEXCLASS.ORD});a.mpadded=a.mbase.Subclass({type:"mpadded",inferRow:true,isSpacelike:a.mbase.childrenSpacelike,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,width:"",height:"",depth:"",lspace:0,voffset:0},setTeXclass:a.mbase.setChildTeXclass});a.mphantom=a.mbase.Subclass({type:"mphantom",texClass:a.TEXCLASS.ORD,inferRow:true,isSpacelike:a.mbase.childrenSpacelike,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,setTeXclass:a.mbase.setChildTeXclass});a.mfenced=a.mbase.Subclass({type:"mfenced",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,open:"(",close:")",separators:","},addFakeNodes:function(){var f=this.getValues("open","close","separators");f.open=f.open.replace(/[ \t\n\r]/g,"");f.close=f.close.replace(/[ \t\n\r]/g,"");f.separators=f.separators.replace(/[ \t\n\r]/g,"");if(f.open!==""){this.SetData("open",a.mo(f.open).With({fence:true,form:a.FORM.PREFIX,texClass:a.TEXCLASS.OPEN}))}if(f.separators!==""){while(f.separators.length<this.data.length){f.separators+=f.separators.charAt(f.separators.length-1)}for(var g=1,e=this.data.length;g<e;g++){if(this.data[g]){this.SetData("sep"+g,a.mo(f.separators.charAt(g-1)).With({separator:true}))}}}if(f.close!==""){this.SetData("close",a.mo(f.close).With({fence:true,form:a.FORM.POSTFIX,texClass:a.TEXCLASS.CLOSE}))}},texClass:a.TEXCLASS.OPEN,setTeXclass:function(g){this.addFakeNodes();this.getPrevClass(g);if(this.data.open){g=this.data.open.setTeXclass(g)}if(this.data[0]){g=this.data[0].setTeXclass(g)}for(var f=1,e=this.data.length;f<e;f++){if(this.data["sep"+f]){g=this.data["sep"+f].setTeXclass(g)}if(this.data[f]){g=this.data[f].setTeXclass(g)}}if(this.data.close){g=this.data.close.setTeXclass(g)}this.updateTeXclass(this.data.open);this.texClass=a.TEXCLASS.INNER;return g}});a.menclose=a.mbase.Subclass({type:"menclose",inferRow:true,linebreakContainer:true,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,notation:a.NOTATION.LONGDIV,texClass:a.TEXCLASS.ORD},setTeXclass:a.mbase.setSeparateTeXclasses});a.msubsup=a.mbase.Subclass({type:"msubsup",base:0,sub:1,sup:2,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,subscriptshift:"",superscriptshift:"",texClass:a.AUTO},autoDefault:function(e){if(e==="texClass"){return(this.isEmbellished()?this.CoreMO().Get(e):a.TEXCLASS.ORD)}return 0},adjustChild_displaystyle:function(e){if(e>0){return false}return this.Get("displaystyle")},adjustChild_scriptlevel:function(f){var e=this.Get("scriptlevel");if(f>0){e++}return e},adjustChild_texprimestyle:function(e){if(e===this.sub){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setBaseTeXclasses});a.msub=a.msubsup.Subclass({type:"msub"});a.msup=a.msubsup.Subclass({type:"msup",sub:2,sup:1});a.mmultiscripts=a.msubsup.Subclass({type:"mmultiscripts",adjustChild_texprimestyle:function(e){if(e%2===1){return true}return this.Get("texprimestyle")}});a.mprescripts=a.mbase.Subclass({type:"mprescripts"});a.none=a.mbase.Subclass({type:"none"});a.munderover=a.mbase.Subclass({type:"munderover",base:0,under:1,over:2,sub:1,sup:2,ACCENTS:["","accentunder","accent"],linebreakContainer:true,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,accent:a.AUTO,accentunder:a.AUTO,align:a.ALIGN.CENTER,texClass:a.AUTO,subscriptshift:"",superscriptshift:""},autoDefault:function(e){if(e==="texClass"){return(this.isEmbellished()?this.CoreMO().Get(e):a.TEXCLASS.ORD)}if(e==="accent"&&this.data[this.over]){return this.data[this.over].CoreMO().Get("accent")}if(e==="accentunder"&&this.data[this.under]){return this.data[this.under].CoreMO().Get("accent")}return false},adjustChild_displaystyle:function(e){if(e>0){return false}return this.Get("displaystyle")},adjustChild_scriptlevel:function(g){var f=this.Get("scriptlevel");var e=(this.data[this.base]&&!this.Get("displaystyle")&&this.data[this.base].CoreMO().Get("movablelimits"));if(g==this.under&&(e||!this.Get("accentunder"))){f++}if(g==this.over&&(e||!this.Get("accent"))){f++}return f},adjustChild_texprimestyle:function(e){if(e===this.base&&this.data[this.over]){return true}return this.Get("texprimestyle")},setTeXclass:a.mbase.setBaseTeXclasses});a.munder=a.munderover.Subclass({type:"munder"});a.mover=a.munderover.Subclass({type:"mover",over:1,under:2,sup:1,sub:2,ACCENTS:["","accent","accentunder"]});a.mtable=a.mbase.Subclass({type:"mtable",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,align:a.ALIGN.AXIS,rowalign:a.ALIGN.BASELINE,columnalign:a.ALIGN.CENTER,groupalign:"{left}",alignmentscope:true,columnwidth:a.WIDTH.AUTO,width:a.WIDTH.AUTO,rowspacing:"1ex",columnspacing:".8em",rowlines:a.LINES.NONE,columnlines:a.LINES.NONE,frame:a.LINES.NONE,framespacing:"0.4em 0.5ex",equalrows:false,equalcolumns:false,displaystyle:false,side:a.SIDE.RIGHT,minlabelspacing:"0.8em",texClass:a.TEXCLASS.ORD,useHeight:1},adjustChild_displaystyle:function(){return(this.displaystyle!=null?this.displaystyle:this.defaults.displaystyle)},inheritFromMe:true,noInherit:{mover:{align:true},munder:{align:true},munderover:{align:true},mtable:{align:true,rowalign:true,columnalign:true,groupalign:true,alignmentscope:true,columnwidth:true,width:true,rowspacing:true,columnspacing:true,rowlines:true,columnlines:true,frame:true,framespacing:true,equalrows:true,equalcolumns:true,displaystyle:true,side:true,minlabelspacing:true,texClass:true,useHeight:1}},linebreakContainer:true,Append:function(){for(var f=0,e=arguments.length;f<e;f++){if(!((arguments[f] instanceof a.mtr)||(arguments[f] instanceof a.mlabeledtr))){arguments[f]=a.mtr(arguments[f])}}this.SUPER(arguments).Append.apply(this,arguments)},setTeXclass:a.mbase.setSeparateTeXclasses});a.mtr=a.mbase.Subclass({type:"mtr",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,rowalign:a.INHERIT,columnalign:a.INHERIT,groupalign:a.INHERIT},inheritFromMe:true,noInherit:{mrow:{rowalign:true,columnalign:true,groupalign:true},mtable:{rowalign:true,columnalign:true,groupalign:true}},linebreakContainer:true,Append:function(){for(var f=0,e=arguments.length;f<e;f++){if(!(arguments[f] instanceof a.mtd)){arguments[f]=a.mtd(arguments[f])}}this.SUPER(arguments).Append.apply(this,arguments)},setTeXclass:a.mbase.setSeparateTeXclasses});a.mtd=a.mbase.Subclass({type:"mtd",inferRow:true,linebreakContainer:true,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,rowspan:1,columnspan:1,rowalign:a.INHERIT,columnalign:a.INHERIT,groupalign:a.INHERIT},setTeXclass:a.mbase.setSeparateTeXclasses});a.maligngroup=a.mbase.Subclass({type:"maligngroup",isSpacelike:function(){return true},defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,groupalign:a.INHERIT},inheritFromMe:true,noInherit:{mrow:{groupalign:true},mtable:{groupalign:true}}});a.malignmark=a.mbase.Subclass({type:"malignmark",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,edge:a.SIDE.LEFT},isSpacelike:function(){return true}});a.mlabeledtr=a.mtr.Subclass({type:"mlabeledtr"});a.maction=a.mbase.Subclass({type:"maction",defaults:{mathbackground:a.INHERIT,mathcolor:a.INHERIT,actiontype:a.ACTIONTYPE.TOGGLE,selection:1},selected:function(){return this.data[this.Get("selection")-1]||a.NULL},isEmbellished:function(){return this.selected().isEmbellished()},isSpacelike:function(){return this.selected().isSpacelike()},Core:function(){return this.selected().Core()},CoreMO:function(){return this.selected().CoreMO()},setTeXclass:function(f){if(this.Get("actiontype")===a.ACTIONTYPE.TOOLTIP&&this.data[1]){this.data[1].setTeXclass()}var e=this.selected();f=e.setTeXclass(f);this.updateTeXclass(e);return f}});a.semantics=a.mbase.Subclass({type:"semantics",notParent:true,isEmbellished:a.mbase.childEmbellished,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,defaults:{definitionURL:null,encoding:null},setTeXclass:a.mbase.setChildTeXclass,getAnnotation:function(g){var l=MathJax.Hub.config.MathMenu.semanticsAnnotations[g];if(l){for(var h=0,e=this.data.length;h<e;h++){var k=this.data[h].Get("encoding");if(k){for(var f=0,o=l.length;f<o;f++){if(l[f]===k){return this.data[h]}}}}}return null}});a.annotation=a.mbase.Subclass({type:"annotation",isChars:true,linebreakContainer:true,defaults:{definitionURL:null,encoding:null,cd:"mathmlkeys",name:"",src:null}});a["annotation-xml"]=a.mbase.Subclass({type:"annotation-xml",linebreakContainer:true,defaults:{definitionURL:null,encoding:null,cd:"mathmlkeys",name:"",src:null}});a.math=a.mstyle.Subclass({type:"math",defaults:{mathvariant:a.VARIANT.NORMAL,mathsize:a.SIZE.NORMAL,mathcolor:"",mathbackground:a.COLOR.TRANSPARENT,dir:"ltr",scriptlevel:0,displaystyle:a.AUTO,display:"inline",maxwidth:"",overflow:a.OVERFLOW.LINEBREAK,altimg:"","altimg-width":"","altimg-height":"","altimg-valign":"",alttext:"",cdgroup:"",scriptsizemultiplier:Math.sqrt(1/2),scriptminsize:"8px",infixlinebreakstyle:a.LINEBREAKSTYLE.BEFORE,lineleading:"1ex",indentshift:"auto",indentalign:a.INDENTALIGN.AUTO,indentalignfirst:a.INDENTALIGN.INDENTALIGN,indentshiftfirst:a.INDENTSHIFT.INDENTSHIFT,indentalignlast:a.INDENTALIGN.INDENTALIGN,indentshiftlast:a.INDENTSHIFT.INDENTSHIFT,decimalseparator:".",texprimestyle:false},autoDefault:function(e){if(e==="displaystyle"){return this.Get("display")==="block"}return""},linebreakContainer:true,setTeXclass:a.mbase.setChildTeXclass,getAnnotation:function(e){if(this.data.length!=1){return null}return this.data[0].getAnnotation(e)}});a.chars=a.mbase.Subclass({type:"chars",Append:function(){this.data.push.apply(this.data,arguments)},value:function(){return this.data.join("")},toString:function(){return this.data.join("")}});a.entity=a.mbase.Subclass({type:"entity",Append:function(){this.data.push.apply(this.data,arguments)},value:function(){if(this.data[0].substr(0,2)==="#x"){return parseInt(this.data[0].substr(2),16)}else{if(this.data[0].substr(0,1)==="#"){return parseInt(this.data[0].substr(1))}else{return 0}}},toString:function(){var e=this.value();if(e<=65535){return String.fromCharCode(e)}e-=65536;return String.fromCharCode((e>>10)+55296)+String.fromCharCode((e&1023)+56320)}});a.xml=a.mbase.Subclass({type:"xml",Init:function(){this.div=document.createElement("div");return this.SUPER(arguments).Init.apply(this,arguments)},Append:function(){for(var f=0,e=arguments.length;f<e;f++){var g=this.Import(arguments[f]);this.data.push(g);this.div.appendChild(g)}},Import:function(j){if(document.importNode){return document.importNode(j,true)}var f,g,e;if(j.nodeType===1){f=document.createElement(j.nodeName);for(g=0,e=j.attributes.length;g<e;g++){var h=j.attributes[g];if(h.specified&&h.nodeValue!=null&&h.nodeValue!=""){f.setAttribute(h.nodeName,h.nodeValue)}if(h.nodeName==="style"){f.style.cssText=h.nodeValue}}if(j.className){f.className=j.className}}else{if(j.nodeType===3||j.nodeType===4){f=document.createTextNode(j.nodeValue)}else{if(j.nodeType===8){f=document.createComment(j.nodeValue)}else{return document.createTextNode("")}}}for(g=0,e=j.childNodes.length;g<e;g++){f.appendChild(this.Import(j.childNodes[g]))}return f},value:function(){return this.div},toString:function(){return this.div.innerHTML}});a.TeXAtom=a.mbase.Subclass({type:"texatom",linebreakContainer:true,inferRow:true,notParent:true,texClass:a.TEXCLASS.ORD,Core:a.mbase.childCore,CoreMO:a.mbase.childCoreMO,isEmbellished:a.mbase.childEmbellished,setTeXclass:function(e){this.data[0].setTeXclass();return this.adjustTeXclass(e)},adjustTeXclass:a.mo.prototype.adjustTeXclass});a.NULL=a.mbase().With({type:"null"});var b=a.TEXCLASS;var d={ORD:[0,0,b.ORD],ORD11:[1,1,b.ORD],ORD21:[2,1,b.ORD],ORD02:[0,2,b.ORD],ORD55:[5,5,b.ORD],OP:[1,2,b.OP,{largeop:true,movablelimits:true,symmetric:true}],OPFIXED:[1,2,b.OP,{largeop:true,movablelimits:true}],INTEGRAL:[0,1,b.OP,{largeop:true,symmetric:true}],INTEGRAL2:[1,2,b.OP,{largeop:true,symmetric:true}],BIN3:[3,3,b.BIN],BIN4:[4,4,b.BIN],BIN01:[0,1,b.BIN],BIN5:[5,5,b.BIN],TALLBIN:[4,4,b.BIN,{stretchy:true}],BINOP:[4,4,b.BIN,{largeop:true,movablelimits:true}],REL:[5,5,b.REL],REL1:[1,1,b.REL,{stretchy:true}],REL4:[4,4,b.REL],RELSTRETCH:[5,5,b.REL,{stretchy:true}],RELACCENT:[5,5,b.REL,{accent:true}],WIDEREL:[5,5,b.REL,{accent:true,stretchy:true}],OPEN:[0,0,b.OPEN,{fence:true,stretchy:true,symmetric:true}],CLOSE:[0,0,b.CLOSE,{fence:true,stretchy:true,symmetric:true}],INNER:[0,0,b.INNER],PUNCT:[0,3,b.PUNCT],ACCENT:[0,0,b.ORD,{accent:true}],WIDEACCENT:[0,0,b.ORD,{accent:true,stretchy:true}]};a.mo.Augment({SPACE:["0em","0.1111em","0.1667em","0.2222em","0.2667em","0.3333em"],RANGES:[[32,127,b.REL,"BasicLatin"],[160,255,b.ORD,"Latin1Supplement"],[256,383,b.ORD],[384,591,b.ORD],[688,767,b.ORD,"SpacingModLetters"],[768,879,b.ORD,"CombDiacritMarks"],[880,1023,b.ORD,"GreekAndCoptic"],[7680,7935,b.ORD],[8192,8303,b.PUNCT,"GeneralPunctuation"],[8304,8351,b.ORD],[8352,8399,b.ORD],[8400,8447,b.ORD,"CombDiactForSymbols"],[8448,8527,b.ORD,"LetterlikeSymbols"],[8528,8591,b.ORD],[8592,8703,b.REL,"Arrows"],[8704,8959,b.BIN,"MathOperators"],[8960,9215,b.ORD,"MiscTechnical"],[9312,9471,b.ORD],[9472,9631,b.ORD],[9632,9727,b.ORD,"GeometricShapes"],[9984,10175,b.ORD,"Dingbats"],[10176,10223,b.ORD,"MiscMathSymbolsA"],[10224,10239,b.REL,"SupplementalArrowsA"],[10496,10623,b.REL,"SupplementalArrowsB"],[10624,10751,b.ORD,"MiscMathSymbolsB"],[10752,11007,b.BIN,"SuppMathOperators"],[11008,11263,b.ORD,"MiscSymbolsAndArrows"],[119808,120831,b.ORD]],OPTABLE:{prefix:{"\u2200":d.ORD21,"\u2202":d.ORD21,"\u2203":d.ORD21,"\u2207":d.ORD21,"\u220F":d.OP,"\u2210":d.OP,"\u2211":d.OP,"\u2212":d.BIN01,"\u2213":d.BIN01,"\u221A":[1,1,b.ORD,{stretchy:true}],"\u2220":d.ORD,"\u222B":d.INTEGRAL,"\u222E":d.INTEGRAL,"\u22C0":d.OP,"\u22C1":d.OP,"\u22C2":d.OP,"\u22C3":d.OP,"\u2308":d.OPEN,"\u230A":d.OPEN,"\u27E8":d.OPEN,"\u27EE":d.OPEN,"\u2A00":d.OP,"\u2A01":d.OP,"\u2A02":d.OP,"\u2A04":d.OP,"\u2A06":d.OP,"\u00AC":d.ORD21,"\u00B1":d.BIN01,"(":d.OPEN,"+":d.BIN01,"-":d.BIN01,"[":d.OPEN,"{":d.OPEN,"|":d.OPEN},postfix:{"!":[1,0,b.CLOSE],"&":d.ORD,"\u2032":d.ORD02,"\u203E":d.WIDEACCENT,"\u2309":d.CLOSE,"\u230B":d.CLOSE,"\u23DE":d.WIDEACCENT,"\u23DF":d.WIDEACCENT,"\u266D":d.ORD02,"\u266E":d.ORD02,"\u266F":d.ORD02,"\u27E9":d.CLOSE,"\u27EF":d.CLOSE,"\u02C6":d.WIDEACCENT,"\u02C7":d.WIDEACCENT,"\u02C9":d.WIDEACCENT,"\u02CA":d.ACCENT,"\u02CB":d.ACCENT,"\u02D8":d.ACCENT,"\u02D9":d.ACCENT,"\u02DC":d.WIDEACCENT,"\u0302":d.WIDEACCENT,"\u00A8":d.ACCENT,"\u00AF":d.WIDEACCENT,")":d.CLOSE,"]":d.CLOSE,"^":d.WIDEACCENT,_:d.WIDEACCENT,"`":d.ACCENT,"|":d.CLOSE,"}":d.CLOSE,"~":d.WIDEACCENT},infix:{"":d.ORD,"%":[3,3,b.ORD],"\u2022":d.BIN4,"\u2026":d.INNER,"\u2044":d.TALLBIN,"\u2061":d.ORD,"\u2062":d.ORD,"\u2063":[0,0,b.ORD,{linebreakstyle:"after",separator:true}],"\u2064":d.ORD,"\u2190":d.WIDEREL,"\u2191":d.RELSTRETCH,"\u2192":d.WIDEREL,"\u2193":d.RELSTRETCH,"\u2194":d.WIDEREL,"\u2195":d.RELSTRETCH,"\u2196":d.RELSTRETCH,"\u2197":d.RELSTRETCH,"\u2198":d.RELSTRETCH,"\u2199":d.RELSTRETCH,"\u21A6":d.WIDEREL,"\u21A9":d.WIDEREL,"\u21AA":d.WIDEREL,"\u21BC":d.WIDEREL,"\u21BD":d.WIDEREL,"\u21C0":d.WIDEREL,"\u21C1":d.WIDEREL,"\u21CC":d.WIDEREL,"\u21D0":d.WIDEREL,"\u21D1":d.RELSTRETCH,"\u21D2":d.WIDEREL,"\u21D3":d.RELSTRETCH,"\u21D4":d.WIDEREL,"\u21D5":d.RELSTRETCH,"\u2208":d.REL,"\u2209":d.REL,"\u220B":d.REL,"\u2212":d.BIN4,"\u2213":d.BIN4,"\u2215":d.TALLBIN,"\u2216":d.BIN4,"\u2217":d.BIN4,"\u2218":d.BIN4,"\u2219":d.BIN4,"\u221D":d.REL,"\u2223":d.REL,"\u2225":d.REL,"\u2227":d.BIN4,"\u2228":d.BIN4,"\u2229":d.BIN4,"\u222A":d.BIN4,"\u223C":d.REL,"\u2240":d.BIN4,"\u2243":d.REL,"\u2245":d.REL,"\u2248":d.REL,"\u224D":d.REL,"\u2250":d.REL,"\u2260":d.REL,"\u2261":d.REL,"\u2264":d.REL,"\u2265":d.REL,"\u226A":d.REL,"\u226B":d.REL,"\u227A":d.REL,"\u227B":d.REL,"\u2282":d.REL,"\u2283":d.REL,"\u2286":d.REL,"\u2287":d.REL,"\u228E":d.BIN4,"\u2291":d.REL,"\u2292":d.REL,"\u2293":d.BIN4,"\u2294":d.BIN4,"\u2295":d.BIN4,"\u2296":d.BIN4,"\u2297":d.BIN4,"\u2298":d.BIN4,"\u2299":d.BIN4,"\u22A2":d.REL,"\u22A3":d.REL,"\u22A4":d.ORD55,"\u22A5":d.REL,"\u22A8":d.REL,"\u22C4":d.BIN4,"\u22C5":d.BIN4,"\u22C6":d.BIN4,"\u22C8":d.REL,"\u22EE":d.ORD55,"\u22EF":d.INNER,"\u22F1":[5,5,b.INNER],"\u25B3":d.BIN4,"\u25B5":d.BIN4,"\u25B9":d.BIN4,"\u25BD":d.BIN4,"\u25BF":d.BIN4,"\u25C3":d.BIN4,"\u2758":d.REL,"\u27F5":d.WIDEREL,"\u27F6":d.WIDEREL,"\u27F7":d.WIDEREL,"\u27F8":d.WIDEREL,"\u27F9":d.WIDEREL,"\u27FA":d.WIDEREL,"\u27FC":d.WIDEREL,"\u2A2F":d.BIN4,"\u2A3F":d.BIN4,"\u2AAF":d.REL,"\u2AB0":d.REL,"\u00B1":d.BIN4,"\u00B7":d.BIN4,"\u00D7":d.BIN4,"\u00F7":d.BIN4,"*":d.BIN3,"+":d.BIN4,",":[0,3,b.PUNCT,{linebreakstyle:"after",separator:true}],"-":d.BIN4,".":[3,3,b.ORD],"/":d.ORD11,":":[1,2,b.REL],";":[0,3,b.PUNCT,{linebreakstyle:"after",separator:true}],"<":d.REL,"=":d.REL,">":d.REL,"?":[1,1,b.CLOSE],"\\":d.ORD,"^":d.ORD11,_:d.ORD11,"|":[2,2,b.ORD,{fence:true,stretchy:true,symmetric:true}],"#":d.ORD,"$":d.ORD,"\u002E":[0,3,b.PUNCT,{separator:true}],"\u02B9":d.ORD,"\u0300":d.ACCENT,"\u0301":d.ACCENT,"\u0303":d.WIDEACCENT,"\u0304":d.ACCENT,"\u0306":d.ACCENT,"\u0307":d.ACCENT,"\u0308":d.ACCENT,"\u030C":d.ACCENT,"\u0332":d.WIDEACCENT,"\u0338":d.REL4,"\u2015":[0,0,b.ORD,{stretchy:true}],"\u2017":[0,0,b.ORD,{stretchy:true}],"\u2020":d.BIN3,"\u2021":d.BIN3,"\u20D7":d.ACCENT,"\u2111":d.ORD,"\u2113":d.ORD,"\u2118":d.ORD,"\u211C":d.ORD,"\u2205":d.ORD,"\u221E":d.ORD,"\u2305":d.BIN3,"\u2306":d.BIN3,"\u2322":d.REL4,"\u2323":d.REL4,"\u2329":d.OPEN,"\u232A":d.CLOSE,"\u23AA":d.ORD,"\u23AF":[0,0,b.ORD,{stretchy:true}],"\u23B0":d.OPEN,"\u23B1":d.CLOSE,"\u2500":d.ORD,"\u25EF":d.BIN3,"\u2660":d.ORD,"\u2661":d.ORD,"\u2662":d.ORD,"\u2663":d.ORD,"\u3008":d.OPEN,"\u3009":d.CLOSE,"\uFE37":d.WIDEACCENT,"\uFE38":d.WIDEACCENT}}},{OPTYPES:d});var c=a.mo.prototype.OPTABLE;c.infix["^"]=d.WIDEREL;c.infix._=d.WIDEREL;c.prefix["\u2223"]=d.OPEN;c.prefix["\u2225"]=d.OPEN;c.postfix["\u2223"]=d.CLOSE;c.postfix["\u2225"]=d.CLOSE})(MathJax.ElementJax.mml);MathJax.ElementJax.mml.loadComplete("jax.js");




assets/js/mathjax/extensions/TeX/verb.js
/*
 *  /MathJax/extensions/TeX/verb.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/verb"]={version:"2.7.5"};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var a=MathJax.ElementJax.mml;var c=MathJax.InputJax.TeX;var b=c.Definitions;b.Add({macros:{verb:"Verb"}},null,true);c.Parse.Augment({Verb:function(d){var g=this.GetNext();var f=++this.i;if(g==""){c.Error(["MissingArgFor","Missing argument for %1",d])}while(this.i<this.string.length&&this.string.charAt(this.i)!=g){this.i++}if(this.i==this.string.length){c.Error(["NoClosingDelim","Can't find closing delimiter for %1",d])}var e=this.string.slice(f,this.i).replace(/ /g,"\u00A0");this.i++;this.Push(a.mtext(e).With({mathvariant:a.VARIANT.MONOSPACE}))}});MathJax.Hub.Startup.signal.Post("TeX verb Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/verb.js");




assets/js/mathjax/extensions/TeX/noUndefined.js
/*
 *  /MathJax/extensions/TeX/noUndefined.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/noUndefined"]={version:"2.7.5",config:MathJax.Hub.CombineConfig("TeX.noUndefined",{disabled:false,attributes:{mathcolor:"red"}})};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var b=MathJax.Extension["TeX/noUndefined"].config;var a=MathJax.ElementJax.mml;var c=MathJax.InputJax.TeX.Parse.prototype.csUndefined;MathJax.InputJax.TeX.Parse.Augment({csUndefined:function(d){if(b.disabled){return c.apply(this,arguments)}MathJax.Hub.signal.Post(["TeX Jax - undefined control sequence",d]);this.Push(a.mtext(d).With(b.attributes))}});MathJax.Hub.Startup.signal.Post("TeX noUndefined Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/noUndefined.js");
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assets/js/mathjax/extensions/TeX/unicode.js
/*
 *  /MathJax/extensions/TeX/unicode.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension["TeX/unicode"]={version:"2.7.5",unicode:{},config:MathJax.Hub.CombineConfig("TeX.unicode",{fonts:"STIXGeneral,'Arial Unicode MS'"})};MathJax.Hub.Register.StartupHook("TeX Jax Ready",function(){var c=MathJax.InputJax.TeX;var a=MathJax.ElementJax.mml;var b=MathJax.Extension["TeX/unicode"].unicode;c.Definitions.Add({macros:{unicode:"Unicode"}},null,true);c.Parse.Augment({Unicode:function(e){var i=this.GetBrackets(e),d;if(i){if(i.replace(/ /g,"").match(/^(\d+(\.\d*)?|\.\d+),(\d+(\.\d*)?|\.\d+)$/)){i=i.replace(/ /g,"").split(/,/);d=this.GetBrackets(e)}else{d=i;i=null}}var j=this.trimSpaces(this.GetArgument(e)).replace(/^0x/,"x");if(!j.match(/^(x[0-9A-Fa-f]+|[0-9]+)$/)){c.Error(["BadUnicode","Argument to \\unicode must be a number"])}var h=parseInt(j.match(/^x/)?"0"+j:j);if(!b[h]){b[h]=[800,200,d,h]}else{if(!d){d=b[h][2]}}if(i){b[h][0]=Math.floor(i[0]*1000);b[h][1]=Math.floor(i[1]*1000)}var f=this.stack.env.font,g={};if(d){b[h][2]=g.fontfamily=d.replace(/"/g,"'");if(f){if(f.match(/bold/)){g.fontweight="bold"}if(f.match(/italic|-mathit/)){g.fontstyle="italic"}}}else{if(f){g.mathvariant=f}}g.unicode=[].concat(b[h]);this.Push(a.mtext(a.entity("#"+j)).With(g))}});MathJax.Hub.Startup.signal.Post("TeX unicode Ready")});MathJax.Hub.Register.StartupHook("HTML-CSS Jax Ready",function(){var a=MathJax.ElementJax.mml;var c=MathJax.Extension["TeX/unicode"].config.fonts;var b=a.mbase.prototype.HTMLgetVariant;a.mbase.Augment({HTMLgetVariant:function(){var d=b.apply(this,arguments);if(d.unicode){delete d.unicode;delete d.FONTS}if(!this.unicode){return d}d.unicode=true;if(!d.defaultFont){d=MathJax.Hub.Insert({},d);d.defaultFont={family:c}}var e=this.unicode[2];if(e){e+=","+c}else{e=c}d.defaultFont[this.unicode[3]]=[this.unicode[0],this.unicode[1],500,0,500,{isUnknown:true,isUnicode:true,font:e}];return d}})});MathJax.Hub.Register.StartupHook("SVG Jax Ready",function(){var a=MathJax.ElementJax.mml;var c=MathJax.Extension["TeX/unicode"].config.fonts;var b=a.mbase.prototype.SVGgetVariant;a.mbase.Augment({SVGgetVariant:function(){var d=b.call(this);if(d.unicode){delete d.unicode;delete d.FONTS}if(!this.unicode){return d}d.unicode=true;if(!d.forceFamily){d=MathJax.Hub.Insert({},d)}d.defaultFamily=c;d.noRemap=true;d.h=this.unicode[0];d.d=this.unicode[1];return d}})});MathJax.Ajax.loadComplete("[MathJax]/extensions/TeX/unicode.js");
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assets/js/mathjax/extensions/a11y/mathmaps/es/symbols/latin-mathfonts-double-struck.js
[{"locale":"es"},{"category":"Lu","mappings":{"default":{"default":"negrita de pizarra mayúscula A"}},"key":"1D538"},{"category":"Lu","mappings":{"default":{"default":"negrita de pizarra mayúscula B"}},"key":"1D539"},{"key":"2102","mappings":{"default":{"default":"negrita de pizarra mayúscula C"}},"category":"Lu"},{"category":"Lu","mappings":{"default":{"default":"negrita de pizarra mayúscula D"}},"key":"1D53B"},{"category":"Lu","mappings":{"default":{"default":"negrita de pizarra mayúscula E"}},"key":"1D53C"},{"category":"Lu","mappings":{"default":{"default":"negrita de pizarra mayúscula F"}},"key":"1D53D"},{"category":"Lu","mappings":{"default":{"default":"negrita de pizarra mayúscula G"}},"key":"1D53E"},{"key":"210D","mappings":{"default":{"default":"negrita de pizarra mayúscula H"}},"category":"Lu"},{"category":"Lu","mappings":{"default":{"default":"negrita de pizarra mayúscula I"}},"key":"1D540"},{"category":"Lu","mappings":{"default":{"default":"negrita de pizarra mayúscula J"}},"key":"1D541"},{"category":"Lu","mappings":{"default":{"default":"negrita de pizarra mayúscula K"}},"key":"1D542"},{"category":"Lu","mappings":{"default":{"default":"negrita de pizarra mayúscula L"}},"key":"1D543"},{"category":"Lu","mappings":{"default":{"default":"negrita de pizarra mayúscula M"}},"key":"1D544"},{"key":"2115","mappings":{"default":{"default":"negrita de pizarra mayúscula N"}},"category":"Lu"},{"category":"Lu","mappings":{"default":{"default":"negrita de pizarra mayúscula O"}},"key":"1D546"},{"key":"2119","mappings":{"default":{"default":"negrita de pizarra mayúscula P"}},"category":"Lu"},{"key":"211A","mappings":{"default":{"default":"negrita de pizarra mayúscula Q"}},"category":"Lu"},{"key":"211D","mappings":{"default":{"default":"negrita de pizarra mayúscula R","defaultMP":"R mayúscula negrita"}},"category":"Lu"},{"category":"Lu","mappings":{"default":{"default":"negrita de pizarra mayúscula S"}},"key":"1D54A"},{"category":"Lu","mappings":{"default":{"default":"negrita de pizarra mayúscula T"}},"key":"1D54B"},{"category":"Lu","mappings":{"default":{"default":"negrita de pizarra mayúscula U"}},"key":"1D54C"},{"category":"Lu","mappings":{"default":{"default":"negrita de pizarra mayúscula V"}},"key":"1D54D"},{"category":"Lu","mappings":{"default":{"default":"negrita de pizarra mayúscula W"}},"key":"1D54E"},{"category":"Lu","mappings":{"default":{"default":"negrita de pizarra mayúscula X"}},"key":"1D54F"},{"category":"Lu","mappings":{"default":{"default":"negrita de pizarra mayúscula Y"}},"key":"1D550"},{"key":"2124","mappings":{"default":{"default":"negrita de pizarra mayúscula Z"}},"category":"Lu"},{"category":"Ll","mappings":{"default":{"default":"negrita de pizarra a"}},"key":"1D552"},{"category":"Ll","mappings":{"default":{"default":"negrita de pizarra b"}},"key":"1D553"},{"category":"Ll","mappings":{"default":{"default":"negrita de pizarra c"}},"key":"1D554"},{"category":"Ll","mappings":{"default":{"default":"negrita de pizarra d"}},"key":"1D555"},{"category":"Ll","mappings":{"default":{"default":"negrita de pizarra e"}},"key":"1D556"},{"category":"Ll","mappings":{"default":{"default":"negrita de pizarra f"}},"key":"1D557"},{"category":"Ll","mappings":{"default":{"default":"negrita de pizarra g"}},"key":"1D558"},{"category":"Ll","mappings":{"default":{"default":"negrita de pizarra h"}},"key":"1D559"},{"category":"Ll","mappings":{"default":{"default":"negrita de pizarra i"}},"key":"1D55A"},{"category":"Ll","mappings":{"default":{"default":"negrita de pizarra j"}},"key":"1D55B"},{"category":"Ll","mappings":{"default":{"default":"negrita de pizarra k"}},"key":"1D55C"},{"category":"Ll","mappings":{"default":{"default":"negrita de pizarra l"}},"key":"1D55D"},{"category":"Ll","mappings":{"default":{"default":"negrita de pizarra m"}},"key":"1D55E"},{"category":"Ll","mappings":{"default":{"default":"negrita de pizarra n"}},"key":"1D55F"},{"category":"Ll","mappings":{"default":{"default":"negrita de pizarra o"}},"key":"1D560"},{"category":"Ll","mappings":{"default":{"default":"negrita de pizarra p"}},"key":"1D561"},{"category":"Ll","mappings":{"default":{"default":"negrita de pizarra q"}},"key":"1D562"},{"category":"Ll","mappings":{"default":{"default":"negrita de pizarra r"}},"key":"1D563"},{"category":"Ll","mappings":{"default":{"default":"negrita de pizarra s"}},"key":"1D564"},{"category":"Ll","mappings":{"default":{"default":"negrita de pizarra t"}},"key":"1D565"},{"category":"Ll","mappings":{"default":{"default":"negrita de pizarra u"}},"key":"1D566"},{"category":"Ll","mappings":{"default":{"default":"negrita de pizarra v"}},"key":"1D567"},{"category":"Ll","mappings":{"default":{"default":"negrita de pizarra w"}},"key":"1D568"},{"category":"Ll","mappings":{"default":{"default":"negrita de pizarra x"}},"key":"1D569"},{"category":"Ll","mappings":{"default":{"default":"negrita de pizarra y"}},"key":"1D56A"},{"category":"Ll","mappings":{"default":{"default":"negrita de pizarra z"}},"key":"1D56B"}]




assets/js/mathjax/extensions/a11y/mathmaps/es/symbols/latin-mathfonts-fraktur.js
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ROVER'S ARTICLES

ARTICLE I
Every Man has a Vote in the Affairs of the Moment; has equal
title to fresh Provisions...

ARTICLE 1T
No person to Game at Cards or Dice for Money.

ARTICLE IV

The Lights and Candles to be put out at eight a-Clock at Night; If

any of the Crew after that Hour still remained enclined for drink-
ing, they are to do so on the open Deck...

ARTICLE X
The Captain and Quarter Master to receive two Shares of a Prize
(the booty from a captured ship); the Master, Boatswain, and
Gunner one Share and a half, and other Officers one and a Qua
ter (everyone else to receive one share, called his Dividend.)

: ARTICLE XI
_The Musicians to have Rest on the Sabbath Day but the other
3 Days and Nights none without special Favour.






microeconomics/images/epub/contributor-antonio-cabrales.jpg





assets/js/mathjax/extensions/a11y/mathmaps/es/symbols/greek-scripts.js
[{"locale":"es"}]




assets/js/mathjax/extensions/a11y/mathmaps/es/symbols/greek-small.js
[{"locale":"es"},{"key":"03B1","mappings":{"default":{"default":"alfa"}},"category":"Ll"},{"key":"03B2","mappings":{"default":{"default":"beta"}},"category":"Ll"},{"key":"03B3","mappings":{"default":{"default":"gamma"}},"category":"Ll"},{"key":"03B4","mappings":{"default":{"default":"delta"}},"category":"Ll"},{"key":"03B5","mappings":{"default":{"default":"épsilon"}},"category":"Ll"},{"key":"03B6","mappings":{"default":{"default":"zeta"}},"category":"Ll"},{"key":"03B7","mappings":{"default":{"default":"eta"}},"category":"Ll"},{"key":"03B8","mappings":{"default":{"default":"theta"}},"category":"Ll"},{"key":"03B9","mappings":{"default":{"default":"iota"}},"category":"Ll"},{"key":"03BA","mappings":{"default":{"default":"kappa"}},"category":"Ll"},{"key":"03BB","mappings":{"default":{"default":"lambda"}},"category":"Ll"},{"key":"03BC","mappings":{"default":{"default":"mi"}},"category":"Ll"},{"key":"03BD","mappings":{"default":{"default":"ni"}},"category":"Ll"},{"key":"03BE","mappings":{"default":{"default":"xi"}},"category":"Ll"},{"key":"03BF","mappings":{"default":{"default":"ómicron"}},"category":"Ll"},{"key":"03C0","mappings":{"default":{"default":"pi"}},"category":"Ll"},{"key":"03C1","mappings":{"default":{"default":"rho"}},"category":"Ll"},{"key":"03C2","mappings":{"default":{"default":"sigma final"}},"category":"Ll"},{"key":"03C3","mappings":{"default":{"default":"sigma"}},"category":"Ll"},{"key":"03C4","mappings":{"default":{"default":"tau"}},"category":"Ll"},{"key":"03C5","mappings":{"default":{"default":"ípsilon"}},"category":"Ll"},{"key":"03C6","mappings":{"default":{"default":"phi"}},"category":"Ll"},{"key":"03C7","mappings":{"default":{"default":"ji"}},"category":"Ll"},{"key":"03C8","mappings":{"default":{"default":"psi"}},"category":"Ll"},{"key":"03C9","mappings":{"default":{"default":"omega"}},"category":"Ll"}]




assets/js/mathjax/extensions/a11y/mathmaps/es/symbols/greek-symbols.js
[{"locale":"es"},{"key":"03D0","mappings":{"default":{"default":"símbolo beta"}},"category":"Ll"},{"key":"03D1","mappings":{"default":{"default":"variante de theta"}},"category":"Ll"},{"key":"03D5","mappings":{"default":{"default":"phi recta"}},"category":"Ll"},{"key":"03D6","mappings":{"default":{"default":"pi","defaultMP":"variante de pi"}},"category":"Ll"},{"key":"03D7","mappings":{"default":{"default":"símbolo kai griego"}},"category":"Ll"},{"key":"03F0","mappings":{"default":{"default":"kappa","defaultMP":"variante de kappa"}},"category":"Ll"},{"key":"03F1","mappings":{"default":{"default":"rho","defaultMP":"variante de rho"}},"category":"Ll"},{"key":"03F5","mappings":{"default":{"default":"épsilon","defaultMP":"variante de épsilon"}},"category":"Ll"},{"key":"03F6","mappings":{"default":{"default":"épsilon invertido"}},"category":"Sm"},{"key":"03F4","mappings":{"default":{"default":"mayúscula variante de Theta"}},"category":"Lu"},{"category":"Lu","mappings":{"default":{"default":"negrita mayúscula variante de Theta"}},"key":"1D6B9"},{"category":"Lu","mappings":{"default":{"default":"cursiva mayúscula variante de Theta"}},"key":"1D6F3"},{"category":"Lu","mappings":{"default":{"default":"sans-serif negrita mayúscula variante de Theta"}},"key":"1D767"}]




assets/js/mathjax/extensions/a11y/mathmaps/es/symbols/hebrew_letters.js
[{"locale":"es"},{"key":"2135","mappings":{"default":{"default":"alef"}},"category":"Lo"},{"key":"2136","mappings":{"default":{"default":"bet"}},"category":"Lo"},{"key":"2137","mappings":{"default":{"default":"guímel"}},"category":"Lo"},{"key":"2138","mappings":{"default":{"default":"dálet"}},"category":"Lo"}]




assets/js/mathjax/extensions/a11y/mathmaps/es/symbols/greek-mathfonts-bold.js
[{"locale":"es"},{"category":"Lu","mappings":{"default":{"default":"negrita mayúscula Alfa"}},"key":"1D6A8"},{"category":"Lu","mappings":{"default":{"default":"negrita mayúscula Beta"}},"key":"1D6A9"},{"category":"Lu","mappings":{"default":{"default":"negrita mayúscula Gamma"}},"key":"1D6AA"},{"category":"Lu","mappings":{"default":{"default":"negrita mayúscula Delta"}},"key":"1D6AB"},{"category":"Lu","mappings":{"default":{"default":"negrita mayúscula Épsilon"}},"key":"1D6AC"},{"category":"Lu","mappings":{"default":{"default":"negrita mayúscula Zeta"}},"key":"1D6AD"},{"category":"Lu","mappings":{"default":{"default":"negrita mayúscula Eta"}},"key":"1D6AE"},{"category":"Lu","mappings":{"default":{"default":"negrita mayúscula Theta"}},"key":"1D6AF"},{"category":"Lu","mappings":{"default":{"default":"negrita mayúscula Iota"}},"key":"1D6B0"},{"category":"Lu","mappings":{"default":{"default":"negrita mayúscula Kappa"}},"key":"1D6B1"},{"category":"Lu","mappings":{"default":{"default":"negrita mayúscula Lambda"}},"key":"1D6B2"},{"category":"Lu","mappings":{"default":{"default":"negrita mayúscula Mi"}},"key":"1D6B3"},{"category":"Lu","mappings":{"default":{"default":"negrita mayúscula Ni"}},"key":"1D6B4"},{"category":"Lu","mappings":{"default":{"default":"negrita mayúscula Xi"}},"key":"1D6B5"},{"category":"Lu","mappings":{"default":{"default":"negrita mayúscula Ómicron"}},"key":"1D6B6"},{"category":"Lu","mappings":{"default":{"default":"negrita mayúscula Pi"}},"key":"1D6B7"},{"category":"Lu","mappings":{"default":{"default":"negrita mayúscula Rho"}},"key":"1D6B8"},{"category":"Lu","mappings":{"default":{"default":"negrita mayúscula Sigma"}},"key":"1D6BA"},{"category":"Lu","mappings":{"default":{"default":"negrita mayúscula Tau"}},"key":"1D6BB"},{"category":"Lu","mappings":{"default":{"default":"negrita mayúscula Ípsilon"}},"key":"1D6BC"},{"category":"Lu","mappings":{"default":{"default":"negrita mayúscula Phi"}},"key":"1D6BD"},{"category":"Lu","mappings":{"default":{"default":"negrita mayúscula Ji"}},"key":"1D6BE"},{"category":"Lu","mappings":{"default":{"default":"negrita mayúscula Psi"}},"key":"1D6BF"},{"category":"Lu","mappings":{"default":{"default":"negrita mayúscula Omega"}},"key":"1D6C0"},{"category":"Ll","mappings":{"default":{"default":"negrita alfa"}},"key":"1D6C2"},{"category":"Ll","mappings":{"default":{"default":"negrita beta"}},"key":"1D6C3"},{"category":"Ll","mappings":{"default":{"default":"negrita gamma"}},"key":"1D6C4"},{"category":"Ll","mappings":{"default":{"default":"negrita delta"}},"key":"1D6C5"},{"category":"Ll","mappings":{"default":{"default":"negrita épsilon"}},"key":"1D6C6"},{"category":"Ll","mappings":{"default":{"default":"negrita zeta"}},"key":"1D6C7"},{"category":"Ll","mappings":{"default":{"default":"negrita eta"}},"key":"1D6C8"},{"category":"Ll","mappings":{"default":{"default":"negrita theta"}},"key":"1D6C9"},{"category":"Ll","mappings":{"default":{"default":"negrita iota"}},"key":"1D6CA"},{"category":"Ll","mappings":{"default":{"default":"negrita kappa"}},"key":"1D6CB"},{"category":"Ll","mappings":{"default":{"default":"negrita lambda"}},"key":"1D6CC"},{"category":"Ll","mappings":{"default":{"default":"negrita mi"}},"key":"1D6CD"},{"category":"Ll","mappings":{"default":{"default":"negrita ni"}},"key":"1D6CE"},{"category":"Ll","mappings":{"default":{"default":"negrita xi"}},"key":"1D6CF"},{"category":"Ll","mappings":{"default":{"default":"negrita ómicron"}},"key":"1D6D0"},{"category":"Ll","mappings":{"default":{"default":"negrita pi"}},"key":"1D6D1"},{"category":"Ll","mappings":{"default":{"default":"negrita rho"}},"key":"1D6D2"},{"category":"Ll","mappings":{"default":{"default":"negrita final sigma"}},"key":"1D6D3"},{"category":"Ll","mappings":{"default":{"default":"negrita sigma"}},"key":"1D6D4"},{"category":"Ll","mappings":{"default":{"default":"negrita tau"}},"key":"1D6D5"},{"category":"Ll","mappings":{"default":{"default":"negrita ípsilon"}},"key":"1D6D6"},{"category":"Ll","mappings":{"default":{"default":"negrita phi"}},"key":"1D6D7"},{"category":"Ll","mappings":{"default":{"default":"negrita ji"}},"key":"1D6D8"},{"category":"Ll","mappings":{"default":{"default":"negrita psi"}},"key":"1D6D9"},{"category":"Ll","mappings":{"default":{"default":"negrita omega"}},"key":"1D6DA"}]




assets/js/mathjax/extensions/a11y/mathmaps/es/symbols/greek-mathfonts-italic.js
[{"locale":"es"},{"category":"Lu","mappings":{"default":{"default":"cursiva mayúscula Alfa"}},"key":"1D6E2"},{"category":"Lu","mappings":{"default":{"default":"cursiva mayúscula Beta"}},"key":"1D6E3"},{"category":"Lu","mappings":{"default":{"default":"cursiva mayúscula Gamma"}},"key":"1D6E4"},{"category":"Lu","mappings":{"default":{"default":"cursiva mayúscula Delta"}},"key":"1D6E5"},{"category":"Lu","mappings":{"default":{"default":"cursiva mayúscula Épsilon"}},"key":"1D6E6"},{"category":"Lu","mappings":{"default":{"default":"cursiva mayúscula Zeta"}},"key":"1D6E7"},{"category":"Lu","mappings":{"default":{"default":"cursiva mayúscula Eta"}},"key":"1D6E8"},{"category":"Lu","mappings":{"default":{"default":"cursiva mayúscula Theta"}},"key":"1D6E9"},{"category":"Lu","mappings":{"default":{"default":"cursiva mayúscula Iota"}},"key":"1D6EA"},{"category":"Lu","mappings":{"default":{"default":"cursiva mayúscula Kappa"}},"key":"1D6EB"},{"category":"Lu","mappings":{"default":{"default":"cursiva mayúscula Lambda"}},"key":"1D6EC"},{"category":"Lu","mappings":{"default":{"default":"cursiva mayúscula Mi"}},"key":"1D6ED"},{"category":"Lu","mappings":{"default":{"default":"cursiva mayúscula Ni"}},"key":"1D6EE"},{"category":"Lu","mappings":{"default":{"default":"cursiva mayúscula Xi"}},"key":"1D6EF"},{"category":"Lu","mappings":{"default":{"default":"cursiva mayúscula Ómicron"}},"key":"1D6F0"},{"category":"Lu","mappings":{"default":{"default":"cursiva mayúscula Pi"}},"key":"1D6F1"},{"category":"Lu","mappings":{"default":{"default":"cursiva mayúscula Rho"}},"key":"1D6F2"},{"category":"Lu","mappings":{"default":{"default":"cursiva mayúscula Sigma"}},"key":"1D6F4"},{"category":"Lu","mappings":{"default":{"default":"cursiva mayúscula Tau"}},"key":"1D6F5"},{"category":"Lu","mappings":{"default":{"default":"cursiva mayúscula Ípsilon"}},"key":"1D6F6"},{"category":"Lu","mappings":{"default":{"default":"cursiva mayúscula Phi"}},"key":"1D6F7"},{"category":"Lu","mappings":{"default":{"default":"cursiva mayúscula Ji"}},"key":"1D6F8"},{"category":"Lu","mappings":{"default":{"default":"cursiva mayúscula Psi"}},"key":"1D6F9"},{"category":"Lu","mappings":{"default":{"default":"cursiva mayúscula Omega"}},"key":"1D6FA"},{"category":"Ll","mappings":{"default":{"default":"cursiva alfa"}},"key":"1D6FC"},{"category":"Ll","mappings":{"default":{"default":"cursiva beta"}},"key":"1D6FD"},{"category":"Ll","mappings":{"default":{"default":"cursiva gamma"}},"key":"1D6FE"},{"category":"Ll","mappings":{"default":{"default":"cursiva delta"}},"key":"1D6FF"},{"category":"Ll","mappings":{"default":{"default":"cursiva épsilon"}},"key":"1D700"},{"category":"Ll","mappings":{"default":{"default":"cursiva zeta"}},"key":"1D701"},{"category":"Ll","mappings":{"default":{"default":"cursiva eta"}},"key":"1D702"},{"category":"Ll","mappings":{"default":{"default":"cursiva theta"}},"key":"1D703"},{"category":"Ll","mappings":{"default":{"default":"cursiva iota"}},"key":"1D704"},{"category":"Ll","mappings":{"default":{"default":"cursiva kappa"}},"key":"1D705"},{"category":"Ll","mappings":{"default":{"default":"cursiva lambda"}},"key":"1D706"},{"category":"Ll","mappings":{"default":{"default":"cursiva mi"}},"key":"1D707"},{"category":"Ll","mappings":{"default":{"default":"cursiva ni"}},"key":"1D708"},{"category":"Ll","mappings":{"default":{"default":"cursiva xi"}},"key":"1D709"},{"category":"Ll","mappings":{"default":{"default":"cursiva ómicron"}},"key":"1D70A"},{"category":"Ll","mappings":{"default":{"default":"cursiva pi"}},"key":"1D70B"},{"category":"Ll","mappings":{"default":{"default":"cursiva rho"}},"key":"1D70C"},{"category":"Ll","mappings":{"default":{"default":"cursiva final sigma"}},"key":"1D70D"},{"category":"Ll","mappings":{"default":{"default":"cursiva sigma"}},"key":"1D70E"},{"category":"Ll","mappings":{"default":{"default":"cursiva tau"}},"key":"1D70F"},{"category":"Ll","mappings":{"default":{"default":"cursiva ípsilon"}},"key":"1D710"},{"category":"Ll","mappings":{"default":{"default":"cursiva phi"}},"key":"1D711"},{"category":"Ll","mappings":{"default":{"default":"cursiva ji"}},"key":"1D712"},{"category":"Ll","mappings":{"default":{"default":"cursiva psi"}},"key":"1D713"},{"category":"Ll","mappings":{"default":{"default":"cursiva omega"}},"key":"1D714"}]




assets/js/mathjax/extensions/a11y/mathmaps/es/symbols/greek-mathfonts-sans-serif-bold.js
[{"locale":"es"},{"category":"Lu","mappings":{"default":{"default":"sans-serif negrita mayúscula Alfa"}},"key":"1D756"},{"category":"Lu","mappings":{"default":{"default":"sans-serif negrita mayúscula Beta"}},"key":"1D757"},{"category":"Lu","mappings":{"default":{"default":"sans-serif negrita mayúscula Gamma"}},"key":"1D758"},{"category":"Lu","mappings":{"default":{"default":"sans-serif negrita mayúscula Delta"}},"key":"1D759"},{"category":"Lu","mappings":{"default":{"default":"sans-serif negrita mayúscula Épsilon"}},"key":"1D75A"},{"category":"Lu","mappings":{"default":{"default":"sans-serif negrita mayúscula Zeta"}},"key":"1D75B"},{"category":"Lu","mappings":{"default":{"default":"sans-serif negrita mayúscula Eta"}},"key":"1D75C"},{"category":"Lu","mappings":{"default":{"default":"sans-serif negrita mayúscula Theta"}},"key":"1D75D"},{"category":"Lu","mappings":{"default":{"default":"sans-serif negrita mayúscula Iota"}},"key":"1D75E"},{"category":"Lu","mappings":{"default":{"default":"sans-serif negrita mayúscula Kappa"}},"key":"1D75F"},{"category":"Lu","mappings":{"default":{"default":"sans-serif negrita mayúscula Lambda"}},"key":"1D760"},{"category":"Lu","mappings":{"default":{"default":"sans-serif negrita mayúscula Mi"}},"key":"1D761"},{"category":"Lu","mappings":{"default":{"default":"sans-serif negrita mayúscula Ni"}},"key":"1D762"},{"category":"Lu","mappings":{"default":{"default":"sans-serif negrita mayúscula Xi"}},"key":"1D763"},{"category":"Lu","mappings":{"default":{"default":"sans-serif negrita mayúscula Ómicron"}},"key":"1D764"},{"category":"Lu","mappings":{"default":{"default":"sans-serif negrita mayúscula Pi"}},"key":"1D765"},{"category":"Lu","mappings":{"default":{"default":"sans-serif negrita mayúscula Rho"}},"key":"1D766"},{"category":"Lu","mappings":{"default":{"default":"sans-serif negrita mayúscula Sigma"}},"key":"1D768"},{"category":"Lu","mappings":{"default":{"default":"sans-serif negrita mayúscula Tau"}},"key":"1D769"},{"category":"Lu","mappings":{"default":{"default":"sans-serif negrita mayúscula Ípsilon"}},"key":"1D76A"},{"category":"Lu","mappings":{"default":{"default":"sans-serif negrita mayúscula Phi"}},"key":"1D76B"},{"category":"Lu","mappings":{"default":{"default":"sans-serif negrita mayúscula Ji"}},"key":"1D76C"},{"category":"Lu","mappings":{"default":{"default":"sans-serif negrita mayúscula Psi"}},"key":"1D76D"},{"category":"Lu","mappings":{"default":{"default":"sans-serif negrita mayúscula Omega"}},"key":"1D76E"},{"category":"Ll","mappings":{"default":{"default":"sans-serif negrita alfa"}},"key":"1D770"},{"category":"Ll","mappings":{"default":{"default":"sans-serif negrita beta"}},"key":"1D771"},{"category":"Ll","mappings":{"default":{"default":"sans-serif negrita gamma"}},"key":"1D772"},{"category":"Ll","mappings":{"default":{"default":"sans-serif negrita delta"}},"key":"1D773"},{"category":"Ll","mappings":{"default":{"default":"sans-serif negrita épsilon"}},"key":"1D774"},{"category":"Ll","mappings":{"default":{"default":"sans-serif negrita zeta"}},"key":"1D775"},{"category":"Ll","mappings":{"default":{"default":"sans-serif negrita eta"}},"key":"1D776"},{"category":"Ll","mappings":{"default":{"default":"sans-serif negrita theta"}},"key":"1D777"},{"category":"Ll","mappings":{"default":{"default":"sans-serif negrita iota"}},"key":"1D778"},{"category":"Ll","mappings":{"default":{"default":"sans-serif negrita kappa"}},"key":"1D779"},{"category":"Ll","mappings":{"default":{"default":"sans-serif negrita lambda"}},"key":"1D77A"},{"category":"Ll","mappings":{"default":{"default":"sans-serif negrita mi"}},"key":"1D77B"},{"category":"Ll","mappings":{"default":{"default":"sans-serif negrita ni"}},"key":"1D77C"},{"category":"Ll","mappings":{"default":{"default":"sans-serif negrita xi"}},"key":"1D77D"},{"category":"Ll","mappings":{"default":{"default":"sans-serif negrita ómicron"}},"key":"1D77E"},{"category":"Ll","mappings":{"default":{"default":"sans-serif negrita pi"}},"key":"1D77F"},{"category":"Ll","mappings":{"default":{"default":"sans-serif negrita rho"}},"key":"1D780"},{"category":"Ll","mappings":{"default":{"default":"sans-serif negrita final sigma"}},"key":"1D781"},{"category":"Ll","mappings":{"default":{"default":"sans-serif negrita sigma"}},"key":"1D782"},{"category":"Ll","mappings":{"default":{"default":"sans-serif negrita tau"}},"key":"1D783"},{"category":"Ll","mappings":{"default":{"default":"sans-serif negrita ípsilon"}},"key":"1D784"},{"category":"Ll","mappings":{"default":{"default":"sans-serif negrita phi"}},"key":"1D785"},{"category":"Ll","mappings":{"default":{"default":"sans-serif negrita ji"}},"key":"1D786"},{"category":"Ll","mappings":{"default":{"default":"sans-serif negrita psi"}},"key":"1D787"},{"category":"Ll","mappings":{"default":{"default":"sans-serif negrita omega"}},"key":"1D788"}]




assets/js/mathjax/extensions/a11y/mathmaps/es/symbols/latin-lower-double-accent.js
[{"locale":"es"},{"key":"1E09","mappings":{"default":{"default":"c con cedilla y agudo"}},"category":"Ll"},{"key":"1E15","mappings":{"default":{"default":"e con macr贸n y grave"}},"category":"Ll"},{"key":"1E17","mappings":{"default":{"default":"e con macr贸n y agudo"}},"category":"Ll"},{"key":"1E1D","mappings":{"default":{"default":"e con cedilla y breve"}},"category":"Ll"},{"key":"1E2F","mappings":{"default":{"default":"i con di茅resis y agudo"}},"category":"Ll"},{"key":"1E39","mappings":{"default":{"default":"l con punto debajo y macr贸n"}},"category":"Ll"},{"key":"1E4D","mappings":{"default":{"default":"o con tilde y acute"}},"category":"Ll"},{"key":"1E4F","mappings":{"default":{"default":"o con tilde y di茅resis"}},"category":"Ll"},{"key":"1E51","mappings":{"default":{"default":"o con macr贸n y grave"}},"category":"Ll"},{"key":"1E53","mappings":{"default":{"default":"o con macr贸n y agudo"}},"category":"Ll"},{"key":"1E5D","mappings":{"default":{"default":"r con punto debajo y macr贸n"}},"category":"Ll"},{"key":"1E65","mappings":{"default":{"default":"s con agudo y punto arriba"}},"category":"Ll"},{"key":"1E67","mappings":{"default":{"default":"s con car贸n y punto arriba"}},"category":"Ll"},{"key":"1E69","mappings":{"default":{"default":"s con punto debajo y punto arriba"}},"category":"Ll"},{"key":"1E79","mappings":{"default":{"default":"u con tilde y agudo"}},"category":"Ll"},{"key":"1E7B","mappings":{"default":{"default":"u con macr贸n y di茅resis"}},"category":"Ll"},{"key":"1EA5","mappings":{"default":{"default":"a con acento circunflejo y agudo"}},"category":"Ll"},{"key":"1EA7","mappings":{"default":{"default":"a con acento circunflejo y grave"}},"category":"Ll"},{"key":"1EA9","mappings":{"default":{"default":"a con acento circunflejo y gancho arriba"}},"category":"Ll"},{"key":"1EAB","mappings":{"default":{"default":"a con acento circunflejo y tilde"}},"category":"Ll"},{"key":"1EAD","mappings":{"default":{"default":"a con acento circunflejo y punto debajo"}},"category":"Ll"},{"key":"1EAF","mappings":{"default":{"default":"a con breve y agudo"}},"category":"Ll"},{"key":"1EB1","mappings":{"default":{"default":"a con breve y grave"}},"category":"Ll"},{"key":"1EB3","mappings":{"default":{"default":"a con breve y gancho arriba"}},"category":"Ll"},{"key":"1EB5","mappings":{"default":{"default":"a con breve y tilde"}},"category":"Ll"},{"key":"1EB7","mappings":{"default":{"default":"a con breve y punto debajo"}},"category":"Ll"},{"key":"1EBF","mappings":{"default":{"default":"e con acento circunflejo y agudo"}},"category":"Ll"},{"key":"1EC1","mappings":{"default":{"default":"e con acento circunflejo y grave"}},"category":"Ll"},{"key":"1EC3","mappings":{"default":{"default":"e con acento circunflejo y gancho arriba"}},"category":"Ll"},{"key":"1EC5","mappings":{"default":{"default":"e con acento circunflejo y tilde"}},"category":"Ll"},{"key":"1EC7","mappings":{"default":{"default":"e con acento circunflejo y punto debajo"}},"category":"Ll"},{"key":"1ED1","mappings":{"default":{"default":"o con acento circunflejo y agudo"}},"category":"Ll"},{"key":"1ED3","mappings":{"default":{"default":"o con acento circunflejo y grave"}},"category":"Ll"},{"key":"1ED5","mappings":{"default":{"default":"o con acento circunflejo y gancho arriba"}},"category":"Ll"},{"key":"1ED7","mappings":{"default":{"default":"o con acento circunflejo y tilde"}},"category":"Ll"},{"key":"1ED9","mappings":{"default":{"default":"o con acento circunflejo y punto debajo"}},"category":"Ll"},{"key":"1EDB","mappings":{"default":{"default":"o with horn and acute"}},"category":"Ll"},{"key":"1EDD","mappings":{"default":{"default":"o with horn and grave"}},"category":"Ll"},{"key":"1EDF","mappings":{"default":{"default":"o with horn and hook above"}},"category":"Ll"},{"key":"1EE1","mappings":{"default":{"default":"o with horn and tilde"}},"category":"Ll"},{"key":"1EE3","mappings":{"default":{"default":"o con cuerno y punto debajo"}},"category":"Ll"},{"key":"1EE9","mappings":{"default":{"default":"u con cuerno y agudo"}},"category":"Ll"},{"key":"1EEB","mappings":{"default":{"default":"u con cuerno y grave"}},"category":"Ll"},{"key":"1EED","mappings":{"default":{"default":"u con cuerno y gancho arriba"}},"category":"Ll"},{"key":"1EEF","mappings":{"default":{"default":"u con cuerno y tilde"}},"category":"Ll"},{"key":"1EF1","mappings":{"default":{"default":"u con cuerno y punto debajo"}},"category":"Ll"}]




assets/js/mathjax/extensions/a11y/mathmaps/es/symbols/latin-lower-normal.js
[{"locale":"es"},{"key":"0061","mappings":{"default":{"default":"a"}},"category":"Ll"},{"key":"0062","mappings":{"default":{"default":"b"}},"category":"Ll"},{"key":"0063","mappings":{"default":{"default":"c"}},"category":"Ll"},{"key":"0064","mappings":{"default":{"default":"d"}},"category":"Ll"},{"key":"0065","mappings":{"default":{"default":"e"}},"category":"Ll"},{"key":"0066","mappings":{"default":{"default":"f"}},"category":"Ll"},{"key":"0067","mappings":{"default":{"default":"g"}},"category":"Ll"},{"key":"0068","mappings":{"default":{"default":"h"}},"category":"Ll"},{"key":"0069","mappings":{"default":{"default":"i"}},"category":"Ll"},{"key":"006A","mappings":{"default":{"default":"j"}},"category":"Ll"},{"key":"006B","mappings":{"default":{"default":"k"}},"category":"Ll"},{"key":"006C","mappings":{"default":{"default":"l"}},"category":"Ll"},{"key":"006D","mappings":{"default":{"default":"m"}},"category":"Ll"},{"key":"006E","mappings":{"default":{"default":"n"}},"category":"Ll"},{"key":"006F","mappings":{"default":{"default":"o"}},"category":"Ll"},{"key":"0070","mappings":{"default":{"default":"p"}},"category":"Ll"},{"key":"0071","mappings":{"default":{"default":"q"}},"category":"Ll"},{"key":"0072","mappings":{"default":{"default":"r"}},"category":"Ll"},{"key":"0073","mappings":{"default":{"default":"s"}},"category":"Ll"},{"key":"0074","mappings":{"default":{"default":"t"}},"category":"Ll"},{"key":"0075","mappings":{"default":{"default":"u"}},"category":"Ll"},{"key":"0076","mappings":{"default":{"default":"v"}},"category":"Ll"},{"key":"0077","mappings":{"default":{"default":"w"}},"category":"Ll"},{"key":"0078","mappings":{"default":{"default":"x"}},"category":"Ll"},{"key":"0079","mappings":{"default":{"default":"y","defaultMP":"ye"}},"category":"Ll"},{"key":"007A","mappings":{"default":{"default":"z"}},"category":"Ll"}]




assets/js/mathjax/extensions/a11y/mathmaps/es/symbols/latin-lower-phonetic.js
[{"locale":"es"},{"key":"00F8","mappings":{"default":{"default":"o barrada"}},"category":"Ll"},{"key":"0111","mappings":{"default":{"default":"d con barra"}},"category":"Ll"},{"key":"0127","mappings":{"default":{"default":"h con guión"}},"category":"Ll"},{"key":"0142","mappings":{"default":{"default":"l con guión"}},"category":"Ll"},{"key":"0167","mappings":{"default":{"default":"t con guión"}},"category":"Ll"},{"key":"019B","mappings":{"default":{"default":"lambda tachada"}},"category":"Ll"},{"key":"1E9B","mappings":{"default":{"default":"s larga con punto arriba"}},"category":"Ll"},{"key":"0138","mappings":{"default":{"default":"kra"}},"category":"Ll"},{"key":"0192","mappings":{"default":{"default":"f con gancho"}},"category":"Ll"},{"key":"019A","mappings":{"default":{"default":"l con barra"}},"category":"Ll"},{"key":"025B","mappings":{"default":{"default":"e abierta"}},"category":"Ll"},{"key":"0149","mappings":{"default":{"default":"n precedida por apóstrofe"}},"category":"Ll"},{"key":"014B","mappings":{"default":{"default":"eng"}},"category":"Ll"}]




microeconomics/images/epub/07-joan-robinson.jpg





assets/js/mathjax/extensions/a11y/mathmaps/en/units/time.js
[{"locale":"en"},{"category":"time","mappings":{"default":{"default":"nanoseconds"}},"key":"ns","names":["ns"]},{"category":"time","mappings":{"default":{"default":"microseconds"}},"key":"µs","names":["µs"]},{"category":"time","mappings":{"default":{"default":"milliseconds"}},"key":"ms","names":["ms"]},{"category":"time","mappings":{"default":{"default":"seconds"}},"key":"s","names":["s"]},{"category":"time","mappings":{"default":{"default":"minutes"}},"key":"min","names":["min"]},{"category":"time","mappings":{"default":{"default":"hours"}},"key":"h","names":["h","hr"]}]




assets/js/mathjax/extensions/a11y/mathmaps/en/units/volume.js
[{"locale":"en"},{"category":"volume","mappings":{"default":{"default":"barrels"}},"key":"bbl","names":["bbl.","bbl"]},{"category":"volume","mappings":{"default":{"default":"cubics"}},"key":"cu","names":["cu","cu."]},{"category":"volume","mappings":{"default":{"default":"fluid ounces"}},"key":"fl. oz.","names":["fl. oz."]},{"category":"volume","mappings":{"default":{"default":"gallons"}},"key":"gal","names":["gal","gal."]},{"category":"volume","mappings":{"default":{"default":"pints"}},"key":"pt","names":["pt","pt."]},{"category":"volume","mappings":{"default":{"default":"quarts"}},"key":"qt","names":["qt","qt."]},{"category":"volume","mappings":{"default":{"default":"tablespoons"}},"key":"tbsp","names":["tbsp","tbsp."]},{"category":"volume","mappings":{"default":{"default":"teaspoons"}},"key":"tsp","names":["tsp","tsp."]},{"category":"volume","mappings":{"default":{"default":"cubic centimeters"}},"key":"cc","names":["cc"]},{"category":"volume","mappings":{"default":{"default":"kiloliters"}},"key":"kl","names":["kl"]},{"category":"volume","mappings":{"default":{"default":"liters"}},"key":"l","names":["l"]},{"category":"volume","mappings":{"default":{"default":"milliliters"}},"key":"ml","names":["ml"]}]




assets/js/mathjax/extensions/a11y/mathmaps/en/units/weight.js
[{"locale":"en"},{"category":"","mappings":{"default":{"default":"pounds"}},"key":"lb","names":["lb","lb."]},{"category":"","mappings":{"default":{"default":"long tons"}},"key":"LT","names":["LT","L.T."]},{"category":"","mappings":{"default":{"default":"ounces"}},"key":"oz","names":["oz","oz."]},{"key":"µg","names":["µg","mcg"],"mappings":{"default":{"default":"micrograms"}}},{"category":"","mappings":{"default":{"default":"grams"}},"key":"gr","names":["g","gr"]},{"category":"","mappings":{"default":{"default":"kilograms"}},"key":"kg","names":["kg"]},{"category":"","mappings":{"default":{"default":"micrograms"}},"key":"mcg","names":["mg","µg"]},{"category":"","mappings":{"default":{"default":"milligrams"}},"key":"mg","names":["mg"]},{"category":"","mappings":{"default":{"default":"tons"}},"key":"t","names":["t","T"]}]




assets/js/mathjax/extensions/a11y/mathmaps/es/functions/algebra.js
[{"locale":"es"},{"key":"deg","names":["deg"],"mappings":{"default":{"default":"grados"}},"category":"Algebra"},{"key":"det","names":["det"],"mappings":{"default":{"default":"determinante"}},"category":"Algebra"},{"key":"dim","names":["dim"],"mappings":{"default":{"default":"dimensión"}},"category":"Algebra"},{"key":"hom","names":["hom","Hom"],"mappings":{"default":{"default":"homomorfismo"}},"category":"Algebra"},{"key":"ker","names":["ker"],"mappings":{"default":{"default":"kernel"}},"category":"Algebra"},{"key":"Tr","names":["Tr","tr"],"mappings":{"default":{"default":"traza"}},"category":"Algebra"}]




assets/js/mathjax/extensions/a11y/mathmaps/en/units/speed.js
[{"locale":"en"},{"category":"","mappings":{"default":{"default":"knot"}},"key":"kt","names":["kt","kt."]},{"category":"","mappings":{"default":{"default":"miles per hour"}},"key":"mph","names":["mph"]},{"category":"","mappings":{"default":{"default":"revolutions per minute"}},"key":"rpm","names":["rpm"]},{"category":"","mappings":{"default":{"default":"kilometers per hour"}},"key":"kmh","names":["kmh"]}]




assets/js/mathjax/extensions/a11y/mathmaps/en/units/temperature.js
[{"locale":"en"},{"category":"","mappings":{"default":{"default":"Fahrenheit"}},"key":"F","names":["F","F.","°F"]},{"category":"","mappings":{"default":{"default":"Celsius","alternative":"Centigrade"}},"key":"C","names":["C","°C"]},{"category":"","mappings":{"default":{"default":"Kelvin"}},"key":"K","names":["K","°K"]}]




assets/js/mathjax/extensions/a11y/mathmaps/es/functions/elementary.js
[{"locale":"es"},{"key":"log","names":["log"],"mappings":{"default":{"default":"logaritmo"}},"category":"Logarithm"},{"key":"ln","names":["ln"],"mappings":{"default":{"default":"logaritmo neperiano"}},"category":"Logarithm"},{"key":"lg","names":["lg"],"mappings":{"default":{"default":"logaritmo base 10"}},"category":"Logarithm"},{"key":"exp","names":["exp","expt"],"mappings":{"default":{"default":"exponente"}},"category":"Elementary"},{"key":"gcd","names":["gcd"],"mappings":{"default":{"default":"MCD"}},"category":"Elementary"},{"key":"lcm","names":["lcm"],"mappings":{"default":{"default":"mcm"}},"category":"Elementary"},{"key":"arg","names":["arg"],"mappings":{"default":{"default":"argumento"}},"category":"Complex"},{"key":"im","names":["im"],"mappings":{"default":{"default":"parte imaginaria"}},"category":"Complex"},{"key":"re","names":["re"],"mappings":{"default":{"default":"residuo"}},"category":"Complex"},{"key":"inf","names":["inf"],"mappings":{"default":{"default":"extremo inferior"}},"category":"Limits"},{"key":"lim","names":["lim"],"mappings":{"default":{"default":"límite"}},"category":"Limits"},{"key":"max","names":["max"],"mappings":{"default":{"default":"máximo"}},"category":"Limits"},{"key":"min","names":["min"],"mappings":{"default":{"default":"mínimo"}},"category":"Limits"},{"key":"sup","names":["sup"],"mappings":{"default":{"default":"superior"}},"category":"Limits"},{"key":"lim inf","names":["lim inf","liminf"],"mappings":{"default":{"default":"límite inferior"}},"category":"Limits"},{"key":"lim sup","names":["lim sup","limsup"],"mappings":{"default":{"default":"límite superior"}},"category":"Limits"},{"key":"injlim","names":["injlim","inj lim"],"mappings":{"default":{"default":"límite directo"}},"category":"Limits"},{"key":"projlim","names":["projlim","proj lim"],"mappings":{"default":{"default":"límite inverso"}},"category":"Limits"},{"key":"mod","names":["mod"],"mappings":{"default":{"default":"módulo"}},"category":"Elementary"},{"key":"Pr","names":["Pr"],"mappings":{"default":{"default":"probabilidad"}},"category":"Probability"}]




assets/js/mathjax/extensions/a11y/mathmaps/es/functions/hyperbolic.js
[{"locale":"es"},{"key":"cosh","names":["cosh"],"mappings":{"default":{"default":"coseno hiperb贸lico"}},"category":"Hyperbolic"},{"key":"coth","names":["coth"],"mappings":{"default":{"default":"cotangente hiperb贸lica"}},"category":"Hyperbolic"},{"key":"csch","names":["csch"],"mappings":{"default":{"default":"cosecante hiperb贸lica"}},"category":"Hyperbolic"},{"key":"sech","names":["sech"],"mappings":{"default":{"default":"secante hiperb贸lica"}},"category":"Hyperbolic"},{"key":"sinh","names":["sinh"],"mappings":{"default":{"default":"seno hiperb贸lico"}},"category":"Hyperbolic"},{"key":"tanh","names":["tanh"],"mappings":{"default":{"default":"tangente hiperb贸lica"}},"category":"Hyperbolic"},{"key":"arcosh","names":["arcosh","arccosh"],"mappings":{"default":{"default":"area coseno hiperb贸lico"}},"category":"Area"},{"key":"arcoth","names":["arcoth","arccoth"],"mappings":{"default":{"default":"area cotangente hiperb贸lica"}},"category":"Area"},{"key":"arcsch","names":["arcsch","arccsch"],"mappings":{"default":{"default":"area cosecante hiperb贸lica"}},"category":"Area"},{"key":"arsech","names":["arsech","arcsech"],"mappings":{"default":{"default":"area secante hiperb贸lica"}},"category":"Area"},{"key":"arsinh","names":["arsinh","arcsinh"],"mappings":{"default":{"default":"area seno hiperb贸lico"}},"category":"Area"},{"key":"artanh","names":["artanh","arctanh"],"mappings":{"default":{"default":"area tangente hiperb贸lica"}},"category":"Area"}]




assets/js/mathjax/extensions/a11y/mathmaps/es/functions/trigonometry.js
[{"locale":"es"},{"key":"cos","names":["cos","cosine"],"mappings":{"default":{"default":"coseno"}},"category":"Trigonometric"},{"key":"cot","names":["cot"],"mappings":{"default":{"default":"cotangente"}},"category":"Trigonometric"},{"key":"csc","names":["csc"],"mappings":{"default":{"default":"cosecante"}},"category":"Trigonometric"},{"key":"sec","names":["sec"],"mappings":{"default":{"default":"secant"}},"category":"Trigonometric"},{"key":"sin","names":["sin","sine","sen"],"mappings":{"default":{"default":"seno"}},"category":"Trigonometric"},{"key":"tan","names":["tan"],"mappings":{"default":{"default":"tangente"}},"category":"Trigonometric"},{"key":"arccos","names":["arccos"],"mappings":{"default":{"default":"arco coseno"}},"category":"Cyclometric"},{"key":"arccot","names":["arccot"],"mappings":{"default":{"default":"arco cotangente"}},"category":"Cyclometric"},{"key":"arccsc","names":["arccsc"],"mappings":{"default":{"default":"arco cosecante"}},"category":"Cyclometric"},{"key":"arcsec","names":["arcsec"],"mappings":{"default":{"default":"arco secante"}},"category":"Cyclometric"},{"key":"arcsin","names":["arcsin"],"mappings":{"default":{"default":"arco seno"}},"category":"Cyclometric"},{"key":"arctan","names":["arctan"],"mappings":{"default":{"default":"arco tangente"}},"category":"Cyclometric"}]




assets/js/mathjax/extensions/a11y/mathmaps/es/symbols/greek-capital.js
[{"locale":"es"},{"key":"0391","mappings":{"default":{"default":"mayúscula Alfa"}},"category":"Lu"},{"key":"0392","mappings":{"default":{"default":"mayúscula Beta"}},"category":"Lu"},{"key":"0393","mappings":{"default":{"default":"mayúscula Gamma"}},"category":"Lu"},{"key":"0394","mappings":{"default":{"default":"mayúscula Delta"}},"category":"Lu"},{"key":"0395","mappings":{"default":{"default":"mayúscula Épsilon"}},"category":"Lu"},{"key":"0396","mappings":{"default":{"default":"mayúscula Zeta"}},"category":"Lu"},{"key":"0397","mappings":{"default":{"default":"mayúscula Eta"}},"category":"Lu"},{"key":"0398","mappings":{"default":{"default":"mayúscula Theta"}},"category":"Lu"},{"key":"0399","mappings":{"default":{"default":"mayúscula Iota"}},"category":"Lu"},{"key":"039A","mappings":{"default":{"default":"mayúscula Kappa"}},"category":"Lu"},{"key":"039B","mappings":{"default":{"default":"mayúscula Lambda"}},"category":"Lu"},{"key":"039C","mappings":{"default":{"default":"mayúscula Mi"}},"category":"Lu"},{"key":"039D","mappings":{"default":{"default":"mayúscula Ni"}},"category":"Lu"},{"key":"039E","mappings":{"default":{"default":"mayúscula Xi"}},"category":"Lu"},{"key":"039F","mappings":{"default":{"default":"mayúscula Ómicron"}},"category":"Lu"},{"key":"03A0","mappings":{"default":{"default":"mayúscula Pi"}},"category":"Lu"},{"key":"03A1","mappings":{"default":{"default":"mayúscula Rho"}},"category":"Lu"},{"key":"03A3","mappings":{"default":{"default":"mayúscula Sigma"}},"category":"Lu"},{"key":"03A4","mappings":{"default":{"default":"mayúscula Tau"}},"category":"Lu"},{"key":"03A5","mappings":{"default":{"default":"mayúscula Ípsilon"}},"category":"Lu"},{"key":"03A6","mappings":{"default":{"default":"mayúscula Phi"}},"category":"Lu"},{"key":"03A7","mappings":{"default":{"default":"mayúscula Ji"}},"category":"Lu"},{"key":"03A8","mappings":{"default":{"default":"mayúscula Psi"}},"category":"Lu"},{"key":"03A9","mappings":{"default":{"default":"mayúscula Omega"}},"category":"Lu"}]




microeconomics/images/epub/figure-07-05.jpg
[TH [
3l






assets/images/epub/camila.jpg





microeconomics/images/epub/01-adam-smith.jpg





microeconomics/images/epub/unit-08-header.jpg





assets/js/mathjax/extensions/a11y/mathmaps/es/symbols/math_digits.js
[{"locale":"es"},{"key":"00B2","mappings":{"default":{"default":"super 2"}},"category":"No"},{"key":"00B3","mappings":{"default":{"default":"super 3"}},"category":"No"},{"key":"00B9","mappings":{"default":{"default":"super 1"}},"category":"No"},{"key":"00BC","mappings":{"default":{"default":"un cuarto"}},"category":"No"},{"key":"00BD","mappings":{"default":{"default":"un medio"}},"category":"No"},{"key":"00BE","mappings":{"default":{"default":"tres cuartos"}},"category":"No"},{"key":"2153","mappings":{"default":{"default":"un tercio"}},"category":"No"},{"key":"2154","mappings":{"default":{"default":"dos tercios"}},"category":"No"},{"key":"2155","mappings":{"default":{"default":"un quinto"}},"category":"No"},{"key":"2156","mappings":{"default":{"default":"dos quintos"}},"category":"No"},{"key":"2157","mappings":{"default":{"default":"tres quintos"}},"category":"No"},{"key":"2158","mappings":{"default":{"default":"cuatro quintos"}},"category":"No"},{"key":"2159","mappings":{"default":{"default":"un sexto"}},"category":"No"},{"key":"215A","mappings":{"default":{"default":"cinco sextos"}},"category":"No"},{"key":"215B","mappings":{"default":{"default":"un octavo"}},"category":"No"},{"key":"215C","mappings":{"default":{"default":"tres octavos"}},"category":"No"},{"key":"215D","mappings":{"default":{"default":"cinco octavos"}},"category":"No"},{"key":"215E","mappings":{"default":{"default":"siete octavos"}},"category":"No"},{"category":"Nd","mappings":{"default":{"default":"negrita 0"}},"key":"1D7CE"},{"category":"Nd","mappings":{"default":{"default":"negrita 1"}},"key":"1D7CF"},{"category":"Nd","mappings":{"default":{"default":"negrita 2"}},"key":"1D7D0"},{"category":"Nd","mappings":{"default":{"default":"negrita 3"}},"key":"1D7D1"},{"category":"Nd","mappings":{"default":{"default":"negrita 4"}},"key":"1D7D2"},{"category":"Nd","mappings":{"default":{"default":"negrita 5"}},"key":"1D7D3"},{"category":"Nd","mappings":{"default":{"default":"negrita 6"}},"key":"1D7D4"},{"category":"Nd","mappings":{"default":{"default":"negrita 7"}},"key":"1D7D5"},{"category":"Nd","mappings":{"default":{"default":"negrita 8"}},"key":"1D7D6"},{"category":"Nd","mappings":{"default":{"default":"negrita 9"}},"key":"1D7D7"},{"category":"Nd","mappings":{"default":{"default":"negrita de pizarra 0"}},"key":"1D7D8"},{"category":"Nd","mappings":{"default":{"default":"negrita de pizarra 1"}},"key":"1D7D9"},{"category":"Nd","mappings":{"default":{"default":"negrita de pizarra 2"}},"key":"1D7DA"},{"category":"Nd","mappings":{"default":{"default":"negrita de pizarra 3"}},"key":"1D7DB"},{"category":"Nd","mappings":{"default":{"default":"negrita de pizarra 4"}},"key":"1D7DC"},{"category":"Nd","mappings":{"default":{"default":"negrita de pizarra 5"}},"key":"1D7DD"},{"category":"Nd","mappings":{"default":{"default":"negrita de pizarra 6"}},"key":"1D7DE"},{"category":"Nd","mappings":{"default":{"default":"negrita de pizarra 7"}},"key":"1D7DF"},{"category":"Nd","mappings":{"default":{"default":"negrita de pizarra 8"}},"key":"1D7E0"},{"category":"Nd","mappings":{"default":{"default":"negrita de pizarra 9"}},"key":"1D7E1"},{"category":"Nd","mappings":{"default":{"default":"sans-serif 0"}},"key":"1D7E2"},{"category":"Nd","mappings":{"default":{"default":"sans-serif 1"}},"key":"1D7E3"},{"category":"Nd","mappings":{"default":{"default":"sans-serif 2"}},"key":"1D7E4"},{"category":"Nd","mappings":{"default":{"default":"sans-serif 3"}},"key":"1D7E5"},{"category":"Nd","mappings":{"default":{"default":"sans-serif 4"}},"key":"1D7E6"},{"category":"Nd","mappings":{"default":{"default":"sans-serif 5"}},"key":"1D7E7"},{"category":"Nd","mappings":{"default":{"default":"sans-serif 6"}},"key":"1D7E8"},{"category":"Nd","mappings":{"default":{"default":"sans-serif 7"}},"key":"1D7E9"},{"category":"Nd","mappings":{"default":{"default":"sans-serif 8"}},"key":"1D7EA"},{"category":"Nd","mappings":{"default":{"default":"sans-serif 9"}},"key":"1D7EB"},{"category":"Nd","mappings":{"default":{"default":"sans-serif negrita 0"}},"key":"1D7EC"},{"category":"Nd","mappings":{"default":{"default":"sans-serif negrita 1"}},"key":"1D7ED"},{"category":"Nd","mappings":{"default":{"default":"sans-serif negrita 2"}},"key":"1D7EE"},{"category":"Nd","mappings":{"default":{"default":"sans-serif negrita 3"}},"key":"1D7EF"},{"category":"Nd","mappings":{"default":{"default":"sans-serif negrita 4"}},"key":"1D7F0"},{"category":"Nd","mappings":{"default":{"default":"sans-serif negrita 5"}},"key":"1D7F1"},{"category":"Nd","mappings":{"default":{"default":"sans-serif negrita 6"}},"key":"1D7F2"},{"category":"Nd","mappings":{"default":{"default":"sans-serif negrita 7"}},"key":"1D7F3"},{"category":"Nd","mappings":{"default":{"default":"sans-serif negrita 8"}},"key":"1D7F4"},{"category":"Nd","mappings":{"default":{"default":"sans-serif negrita 9"}},"key":"1D7F5"},{"category":"Nd","mappings":{"default":{"default":"monoespacio 0"}},"key":"1D7F6"},{"category":"Nd","mappings":{"default":{"default":"monoespacio 1"}},"key":"1D7F7"},{"category":"Nd","mappings":{"default":{"default":"monoespacio 2"}},"key":"1D7F8"},{"category":"Nd","mappings":{"default":{"default":"monoespacio 3"}},"key":"1D7F9"},{"category":"Nd","mappings":{"default":{"default":"monoespacio 4"}},"key":"1D7FA"},{"category":"Nd","mappings":{"default":{"default":"monoespacio 5"}},"key":"1D7FB"},{"category":"Nd","mappings":{"default":{"default":"monoespacio 6"}},"key":"1D7FC"},{"category":"Nd","mappings":{"default":{"default":"monoespacio 7"}},"key":"1D7FD"},{"category":"Nd","mappings":{"default":{"default":"monoespacio 8"}},"key":"1D7FE"},{"category":"Nd","mappings":{"default":{"default":"monoespacio 9"}},"key":"1D7FF"},{"category":"No","mappings":{"default":{"default":"0 punto"}},"key":"1F100"},{"category":"No","mappings":{"default":{"default":"0 coma"}},"key":"1F101"},{"category":"No","mappings":{"default":{"default":"1 coma"}},"key":"1F102"},{"category":"No","mappings":{"default":{"default":"2 coma"}},"key":"1F103"},{"category":"No","mappings":{"default":{"default":"3 coma"}},"key":"1F104"},{"category":"No","mappings":{"default":{"default":"4 coma"}},"key":"1F105"},{"category":"No","mappings":{"default":{"default":"5 coma"}},"key":"1F106"},{"category":"No","mappings":{"default":{"default":"6 coma"}},"key":"1F107"},{"category":"No","mappings":{"default":{"default":"7 coma"}},"key":"1F108"},{"category":"No","mappings":{"default":{"default":"8 coma"}},"key":"1F109"},{"category":"No","mappings":{"default":{"default":"9 coma"}},"key":"1F10A"}]




microeconomics/images/epub/contributor-robin-naylor.jpg





microeconomics/images/epub/surfers.jpg





assets/images/epub/micro-unit-09-header.jpg





assets/js/mathjax/extensions/a11y/mathmaps/es/symbols/math_characters.js
[{"locale":"es"},{"key":"2113","mappings":{"default":{"default":"script l"}},"category":"Ll"},{"key":"2118","mappings":{"default":{"default":"p de weierstrass"}},"category":"Sm"},{"key":"2145","mappings":{"default":{"default":"mayúscula D"}},"category":"Lu"},{"key":"2146","mappings":{"default":{"default":"d"}},"category":"Ll"},{"key":"2147","mappings":{"default":{"default":"e"}},"category":"Ll"},{"key":"2148","mappings":{"default":{"default":"i"}},"category":"Ll"},{"category":"Ll","mappings":{"default":{"default":"cursiva dotless i"}},"key":"1D6A4"},{"category":"Ll","mappings":{"default":{"default":"cursiva dotless j"}},"key":"1D6A5"}]




assets/js/mathjax/extensions/a11y/mathmaps/es/symbols/math_delimiters.js
[{"locale":"es"},{"key":"0028","mappings":{"default":{"default":"paréntesis izquierdo","defaultMP":"paréntesis"}},"category":"Ps"},{"key":"0029","mappings":{"default":{"default":"paréntesis derecho","defaultMP":"cierra paréntesis"}},"category":"Pe"},{"key":"005B","mappings":{"default":{"default":"corchete izquierdo","defaultMP":"abre corchetes"}},"category":"Ps"},{"key":"005D","mappings":{"default":{"default":"corchete derecho","defaultMP":"cierra corchetes"}},"category":"Pe"},{"key":"007B","mappings":{"default":{"default":"llave izquierda","defaultMP":"abre llaves"}},"category":"Ps"},{"key":"007D","mappings":{"default":{"default":"llaves derecha","defaultMP":"cierra llaves"}},"category":"Pe"},{"key":"2308","mappings":{"default":{"default":"esquina superior izquierda"}},"category":"Sm"},{"key":"2309","mappings":{"default":{"default":"esquina superior derecha"}},"category":"Sm"},{"key":"230A","mappings":{"default":{"default":"esquina inferior izquierda"}},"category":"Sm"},{"key":"230B","mappings":{"default":{"default":"esquina inferior derecha"}},"category":"Sm"},{"key":"230C","mappings":{"default":{"default":"corte inferior derecho"}},"category":"So"},{"key":"230D","mappings":{"default":{"default":"corte inferior izquierdo"}},"category":"So"},{"key":"230E","mappings":{"default":{"default":"corte superior derecho "}},"category":"So"},{"key":"230F","mappings":{"default":{"default":"corte superior izquierdo"}},"category":"So"},{"key":"231C","mappings":{"default":{"default":"ángulo superior izquierdo"}},"category":"So"},{"key":"231D","mappings":{"default":{"default":"ángulo superior derecho"}},"category":"So"},{"key":"231E","mappings":{"default":{"default":"ángulo inferior izquierdo"}},"category":"So"},{"key":"231F","mappings":{"default":{"default":"ángulo inferior derecho"}},"category":"So"},{"key":"2320","mappings":{"default":{"default":"mitad superior de integral"}},"category":"Sm"},{"key":"2321","mappings":{"default":{"default":"mitad inferior de integral"}},"category":"Sm"},{"key":"2329","mappings":{"default":{"default":"paréntesis angular izquierdo"}},"category":"Ps"},{"key":"232A","mappings":{"default":{"default":"paréntesis angular derecho"}},"category":"Pe"},{"key":"23B0","mappings":{"default":{"default":"izquierda arriba o derecho debajo sección llave"}},"category":"Sm"},{"key":"23B1","mappings":{"default":{"default":"derecha arriba o izquierdo debajo sección llave"}},"category":"Sm"},{"key":"23B4","mappings":{"default":{"default":"corchete superior"}},"category":"So"},{"key":"23B5","mappings":{"default":{"default":"corchete inferior"}},"category":"So"},{"key":"23DC","mappings":{"default":{"default":"paréntesis superior"}},"category":"Sm"},{"key":"23DD","mappings":{"default":{"default":"paréntesis inferior"}},"category":"Sm"},{"key":"23DE","mappings":{"default":{"default":"corchete rizado superior"}},"category":"Sm"},{"key":"23DF","mappings":{"default":{"default":"corchete rizado inferior"}},"category":"Sm"},{"key":"23E0","mappings":{"default":{"default":"corchete superior en tortuga"}},"category":"Sm"},{"key":"23E1","mappings":{"default":{"default":"corchete inferior en tortuga"}},"category":"Sm"},{"key":"27C5","mappings":{"default":{"default":"símbolo delimitador izquierdo de bolsa de s-formó"}},"category":"Ps"},{"key":"27C6","mappings":{"default":{"default":"símbolo delimitador derecho de bolsa de s-formó"}},"category":"Pe"},{"key":"27E6","mappings":{"default":{"default":"corchete vacío izquierdo"}},"category":"Ps"},{"key":"27E7","mappings":{"default":{"default":"corchete vacío derecho"}},"category":"Pe"},{"key":"27E8","mappings":{"default":{"default":"corchete agudo izquierdo"}},"category":"Ps"},{"key":"27E9","mappings":{"default":{"default":"corchete agudo derecho"}},"category":"Pe"},{"key":"27EA","mappings":{"default":{"default":"doble corchete agudo izquierdo"}},"category":"Ps"},{"key":"27EB","mappings":{"default":{"default":"doble corchete agudo derecho"}},"category":"Pe"},{"key":"27EC","mappings":{"default":{"default":"corchete de tortuga vacío izquierdo"}},"category":"Ps"},{"key":"27ED","mappings":{"default":{"default":"corchete de tortuga vacío derecho "}},"category":"Pe"},{"key":"27EE","mappings":{"default":{"default":"paréntesis plano izquierdo"}},"category":"Ps"},{"key":"27EF","mappings":{"default":{"default":"paréntesis plano derecho"}},"category":"Pe"},{"key":"2985","mappings":{"default":{"default":"left white paren"}},"category":"Ps"},{"key":"2986","mappings":{"default":{"default":"right white paren"}},"category":"Pe"},{"key":"2989","mappings":{"default":{"default":"z notation left binding bracket"}},"category":"Ps"},{"key":"298A","mappings":{"default":{"default":"z notation right binding bracket"}},"category":"Pe"},{"key":"298B","mappings":{"default":{"default":"left bracket with underbar"}},"category":"Ps"},{"key":"298C","mappings":{"default":{"default":"right bracket with underbar"}},"category":"Pe"},{"key":"298D","mappings":{"default":{"default":"left bracket with tick in top corner"}},"category":"Ps"},{"key":"298E","mappings":{"default":{"default":"right bracket with tick in bottom corner"}},"category":"Pe"},{"key":"298F","mappings":{"default":{"default":"left bracket with tick in bottom corner"}},"category":"Ps"},{"key":"2990","mappings":{"default":{"default":"right bracket with tick in top corner"}},"category":"Pe"},{"key":"2991","mappings":{"default":{"default":"left angle bracket with dot"}},"category":"Ps"},{"key":"2992","mappings":{"default":{"default":"right angle bracket with dot"}},"category":"Pe"},{"key":"2993","mappings":{"default":{"default":"left arc less than bracket"}},"category":"Ps"},{"key":"2994","mappings":{"default":{"default":"right arc greater than bracket"}},"category":"Pe"},{"key":"2995","mappings":{"default":{"default":"double left arc greater than bracket"}},"category":"Ps"},{"key":"2996","mappings":{"default":{"default":"double right arc less than bracket"}},"category":"Pe"},{"key":"29DA","mappings":{"default":{"default":"left double wiggly fence"}},"category":"Ps"},{"key":"29DB","mappings":{"default":{"default":"right double wiggly fence"}},"category":"Pe"},{"key":"300A","mappings":{"default":{"default":"paréntesis angular doble"}},"category":"Ps"},{"key":"300B","mappings":{"default":{"default":"paréntesis angular doble derecho","defaultMP":"cierra paréntesis angular doble"}},"category":"Pe"},{"key":"3014","mappings":{"default":{"default":"left tortoise shell bracket"}},"category":"Ps"},{"key":"3015","mappings":{"default":{"default":"right tortoise shell bracket"}},"category":"Pe"},{"key":"301A","mappings":{"default":{"default":"corchete vacío"}},"category":"Ps"},{"key":"301B","mappings":{"default":{"default":"corchete vacío derecho","defaultMP":"cierra corchete vacío"}},"category":"Pe"},{"key":"301E","mappings":{"default":{"default":"segunda"}},"category":"Pe"},{"key":"FE35","mappings":{"default":{"default":"paréntesis superior"}},"category":"Ps"},{"key":"FE36","mappings":{"default":{"default":"paréntesis inferior"}},"category":"Pe"},{"key":"FE37","mappings":{"default":{"default":"llave superior"}},"category":"Ps"},{"key":"FE38","mappings":{"default":{"default":"llave inferior"}},"category":"Pe"},{"key":"FE3F","mappings":{"default":{"default":"paréntesis angular superior"}},"category":"Ps"},{"key":"FE40","mappings":{"default":{"default":"paréntesis angular inferior"}},"category":"Pe"}]




assets/js/mathjax/extensions/a11y/mathmaps/es/symbols/math_angles.js
[{"locale":"es"},{"key":"22BE","mappings":{"default":{"default":"ángulo recto con arco"}},"category":"Sm"},{"key":"237C","mappings":{"default":{"default":"ángulo recto con flecha zigzag hacia abajo"}},"category":"Sm"},{"key":"27C0","mappings":{"default":{"default":"ángulo sólido"}},"category":"Sm"},{"key":"299D","mappings":{"default":{"default":"ángulo recto medido con punto"}},"category":"Sm"},{"key":"29A4","mappings":{"default":{"default":"ángulo con barra inferior"}},"category":"Sm"},{"key":"29A5","mappings":{"default":{"default":"ángulo inverso con barra inferior"}},"category":"Sm"},{"key":"29A6","mappings":{"default":{"default":"ángulo oblicuo hacia arriba"}},"category":"Sm"},{"key":"29A7","mappings":{"default":{"default":"ángulo oblicuo hacia abajo"}},"category":"Sm"},{"key":"29A8","mappings":{"default":{"default":"measured angle with open arm ending in arrow pointing up and to the right"}},"category":"Sm"},{"key":"29A9","mappings":{"default":{"default":"measured angle with open arm ending in arrow pointing up and to the left"}},"category":"Sm"},{"key":"29AA","mappings":{"default":{"default":"measured angle with open arm ending in arrow pointing down and to the right"}},"category":"Sm"},{"key":"29AB","mappings":{"default":{"default":"measured angle with open arm ending in arrow pointing down and to the left"}},"category":"Sm"},{"key":"29AC","mappings":{"default":{"default":"measured angle with open arm ending in arrow pointing right and up"}},"category":"Sm"},{"key":"29AD","mappings":{"default":{"default":"measured angle with open arm ending in arrow pointing left and up"}},"category":"Sm"},{"key":"29AE","mappings":{"default":{"default":"measured angle with open arm ending in arrow pointing right and down"}},"category":"Sm"},{"key":"29AF","mappings":{"default":{"default":"measured angle with open arm ending in arrow pointing left and down"}},"category":"Sm"}]




assets/js/mathjax/extensions/a11y/mathmaps/es/symbols/math_arrows.js
[{"locale":"es"},{"key":"2190","mappings":{"default":{"default":"flecha izquierda"}},"category":"Sm"},{"key":"2191","mappings":{"default":{"default":"flecha arriba"}},"category":"Sm"},{"key":"2192","mappings":{"default":{"default":"flecha derecha","defaultMP":"flecha"}},"category":"Sm"},{"key":"2193","mappings":{"default":{"default":"flecha abajo"}},"category":"Sm"},{"key":"2194","mappings":{"default":{"default":"flecha izquierda y derecha"}},"category":"Sm"},{"key":"2195","mappings":{"default":{"default":"flecha arriba y abajo"}},"category":"So"},{"key":"2196","mappings":{"default":{"default":"flecha a noroeste"}},"category":"So"},{"key":"2197","mappings":{"default":{"default":"flecha a nordeste"}},"category":"So"},{"key":"2198","mappings":{"default":{"default":"flecha a sureste"}},"category":"So"},{"key":"2199","mappings":{"default":{"default":"flecha a suroeste"}},"category":"So"},{"key":"219A","mappings":{"default":{"default":"flecha izquierda tachada"}},"category":"Sm"},{"key":"219B","mappings":{"default":{"default":"flecha tachada"}},"category":"Sm"},{"key":"219C","mappings":{"default":{"default":"flecha ondulada izquierda"}},"category":"So"},{"key":"219D","mappings":{"default":{"default":"flecha ondulada"}},"category":"So"},{"key":"219E","mappings":{"default":{"default":"flecha izquierda con doble punta"}},"category":"So"},{"key":"219F","mappings":{"default":{"default":"flecha con doble punta hacia arriba"}},"category":"So"},{"key":"21A0","mappings":{"default":{"default":"flecha derechaa con doble punta"}},"category":"Sm"},{"key":"21A1","mappings":{"default":{"default":"flecha con doble punta hacia abajo"}},"category":"So"},{"key":"21A2","mappings":{"default":{"default":"flecha izquierda con cola"}},"category":"So"},{"key":"21A3","mappings":{"default":{"default":"flecha derecha con cola"}},"category":"Sm"},{"key":"21A4","mappings":{"default":{"default":"flecha izquierda de barra"}},"category":"So"},{"key":"21A5","mappings":{"default":{"default":"barra con flecha"}},"category":"So"},{"key":"21A6","mappings":{"default":{"default":"flecha derecha de barra"}},"category":"Sm"},{"key":"21A7","mappings":{"default":{"default":"flecha con barra"}},"category":"So"},{"key":"21A8","mappings":{"default":{"default":"flecha arriba y abajo con base"}},"category":"So"},{"key":"21A9","mappings":{"default":{"default":"flecha izquierda con gancho"}},"category":"So"},{"key":"21AA","mappings":{"default":{"default":"flecha con gancho"}},"category":"So"},{"key":"21AB","mappings":{"default":{"default":"flecha izquierda con lazo"}},"category":"So"},{"key":"21AC","mappings":{"default":{"default":"flecha con lazo"}},"category":"So"},{"key":"21AD","mappings":{"default":{"default":"flecha ondulada izquierda y derecha"}},"category":"So"},{"key":"21AE","mappings":{"default":{"default":"flecha izquierda y derecha tachada"}},"category":"Sm"},{"key":"21AF","mappings":{"default":{"default":"flecha zigzag abajo"}},"category":"So"},{"key":"21B0","mappings":{"default":{"default":"flecha arriba con punta izquierda"}},"category":"So"},{"key":"21B1","mappings":{"default":{"default":"flecha arriba con punta derecha"}},"category":"So"},{"key":"21B2","mappings":{"default":{"default":"flecha abajo con punta izquierda"}},"category":"So"},{"key":"21B3","mappings":{"default":{"default":"flecha abajo con punta derecha"}},"category":"So"},{"key":"21B4","mappings":{"default":{"default":"flecha derecha desde esquina inferior"}},"category":"So"},{"key":"21B5","mappings":{"default":{"default":"flecha hacia abajo desde esquina izquierda"}},"category":"So"},{"key":"21B6","mappings":{"default":{"default":"flecha semicircular superior en sentido antihorario"}},"category":"So"},{"key":"21B7","mappings":{"default":{"default":"flecha semicircular superior en sentido horario"}},"category":"So"},{"key":"21B8","mappings":{"default":{"default":"flecha noroeste a barra larga"}},"category":"So"},{"key":"21B9","mappings":{"default":{"default":"flecha izquierda a barra arriba de flecha derecha a barra"}},"category":"So"},{"key":"21BA","mappings":{"default":{"default":"flecha circular abierta en sentido antihorario"}},"category":"So"},{"key":"21BB","mappings":{"default":{"default":"flecha circular abierta en sentido horario"}},"category":"So"},{"key":"21C4","mappings":{"default":{"default":"flecha derecha arriba de flecha izquierda"}},"category":"So"},{"key":"21C5","mappings":{"default":{"default":"flecha arriba a la izquierda de flecha abajo"}},"category":"So"},{"key":"21C6","mappings":{"default":{"default":"flecha izquierda arriba de flecha derecha"}},"category":"So"},{"key":"21C7","mappings":{"default":{"default":"dos flechas hacia la izquierda"}},"category":"So"},{"key":"21C8","mappings":{"default":{"default":"dos flechas hacia arriba"}},"category":"So"},{"key":"21C9","mappings":{"default":{"default":"dos flechas"}},"category":"So"},{"key":"21CA","mappings":{"default":{"default":"dos flechas hacia abajo"}},"category":"So"},{"key":"21CD","mappings":{"default":{"default":"flecha doble izquierda tachada"}},"category":"So"},{"key":"21CE","mappings":{"default":{"default":"flecha doble izquierda y derecha tachada"}},"category":"Sm"},{"key":"21CF","mappings":{"default":{"default":"flecha doble tachada"}},"category":"Sm"},{"key":"21D0","mappings":{"default":{"default":"flecha doble hacia la izquierda"}},"category":"So"},{"key":"21D1","mappings":{"default":{"default":"flecha doble hacia arriba"}},"category":"So"},{"key":"21D2","mappings":{"default":{"default":"flecha doble"}},"category":"Sm"},{"key":"21D3","mappings":{"default":{"default":"flecha doble hacia abajo"}},"category":"So"},{"key":"21D4","mappings":{"default":{"default":"flecha doble izquierda-derecha"}},"category":"Sm"},{"key":"21D5","mappings":{"default":{"default":"flecha doble vertical"}},"category":"So"},{"key":"21D6","mappings":{"default":{"default":"flecha doble hacia noroeste"}},"category":"So"},{"key":"21D7","mappings":{"default":{"default":"flecha doble hacia nordeste"}},"category":"So"},{"key":"21D8","mappings":{"default":{"default":"flecha doble hacia sudeste"}},"category":"So"},{"key":"21D9","mappings":{"default":{"default":"flecha doble hacia sudoeste"}},"category":"So"},{"key":"21DA","mappings":{"default":{"default":"flecha triple izquierda"}},"category":"So"},{"key":"21DB","mappings":{"default":{"default":"flecha triple"}},"category":"So"},{"key":"21DC","mappings":{"default":{"default":"flecha ondulada izquierda"}},"category":"So"},{"key":"21DD","mappings":{"default":{"default":"flecha ondulada"}},"category":"So"},{"key":"21DE","mappings":{"default":{"default":"flecha hacia arriba con doble tachado"}},"category":"So"},{"key":"21DF","mappings":{"default":{"default":"flecha hacia abajo con doble tachado"}},"category":"So"},{"key":"21E0","mappings":{"default":{"default":"flecha de puntos hacia la izquierda"}},"category":"So"},{"key":"21E1","mappings":{"default":{"default":"flecha de puntos hacia arriba"}},"category":"So"},{"key":"21E2","mappings":{"default":{"default":"flecha de puntos"}},"category":"So"},{"key":"21E3","mappings":{"default":{"default":"flecha de puntos hacia abajo"}},"category":"So"},{"key":"21E4","mappings":{"default":{"default":"flecha izquierda a barra"}},"category":"So"},{"key":"21E5","mappings":{"default":{"default":"flecha derecha a barra"}},"category":"So"},{"key":"21E6","mappings":{"default":{"default":"flecha vacía hacia la izquierda"}},"category":"So"},{"key":"21E7","mappings":{"default":{"default":"flecha vacía hacia arriba"}},"category":"So"},{"key":"21E8","mappings":{"default":{"default":"flecha vacía"}},"category":"So"},{"key":"21E9","mappings":{"default":{"default":"flecha vacía hacia abajo"}},"category":"So"},{"key":"21EA","mappings":{"default":{"default":"flecha vacía hacia arriba desde barra"}},"category":"So"},{"key":"21F5","mappings":{"default":{"default":"upwards arrow to the right of downwards arrow"}},"category":"Sm"},{"key":"21FD","mappings":{"default":{"default":"flecha izquierda con punta vacía"}},"category":"Sm"},{"key":"21FE","mappings":{"default":{"default":"flecha izquierda con punta vacía"}},"category":"Sm"},{"key":"21FF","mappings":{"default":{"default":"flecha izquierda derecha con punta vacía"}},"category":"Sm"},{"key":"27F0","mappings":{"default":{"default":"flecha cuádruple hacia arriba"}},"category":"Sm"},{"key":"27F1","mappings":{"default":{"default":"flecha cuádruple hacia abajo"}},"category":"Sm"},{"key":"27F2","mappings":{"default":{"default":"flecha hacia la izquierda desde círculo"}},"category":"Sm"},{"key":"27F3","mappings":{"default":{"default":"flecha hacia la derecha desde círculo"}},"category":"Sm"},{"key":"27F4","mappings":{"default":{"default":"flecha con más en círculo"}},"category":"Sm"},{"key":"27F5","mappings":{"default":{"default":"flecha larga hacia la izquierda"}},"category":"Sm"},{"key":"27F6","mappings":{"default":{"default":"flecha larga"}},"category":"Sm"},{"key":"27F7","mappings":{"default":{"default":"flecha larga hacia izquierda y derecha"}},"category":"Sm"},{"key":"27F8","mappings":{"default":{"default":"doble flecha larga hacia la izquierda"}},"category":"Sm"},{"key":"27F9","mappings":{"default":{"default":"doble flecha larga"}},"category":"Sm"},{"key":"27FA","mappings":{"default":{"default":"doble flecha larga hacia izquierda y derecha"}},"category":"Sm"},{"key":"27FB","mappings":{"default":{"default":"flecha larga hacia la izquierda, desde barra"}},"category":"Sm"},{"key":"27FC","mappings":{"default":{"default":"flecha larga desde barra"}},"category":"Sm"},{"key":"27FD","mappings":{"default":{"default":"doble flecha larga hacia la izquierda desde barra"}},"category":"Sm"},{"key":"27FE","mappings":{"default":{"default":"doble flecha larga desde barra"}},"category":"Sm"},{"key":"27FF","mappings":{"default":{"default":"flecha larga en zigzag"}},"category":"Sm"},{"key":"2905","mappings":{"default":{"default":"rightwards two headed arrow from bar"}},"category":"Sm"},{"key":"290C","mappings":{"default":{"default":"leftwards double dash arrow"}},"category":"Sm"},{"key":"290D","mappings":{"default":{"default":"rightwards double dash arrow"}},"category":"Sm"},{"key":"290E","mappings":{"default":{"default":"leftwards triple dash arrow"}},"category":"Sm"},{"key":"290F","mappings":{"default":{"default":"rightwards triple dash arrow"}},"category":"Sm"},{"key":"2910","mappings":{"default":{"default":"rightwards two headed triple dash arrow"}},"category":"Sm"},{"key":"2911","mappings":{"default":{"default":"rightwards arrow with dotted stem"}},"category":"Sm"},{"key":"2912","mappings":{"default":{"default":"upwards arrow to bar"}},"category":"Sm"},{"key":"2913","mappings":{"default":{"default":"downwards arrow to bar"}},"category":"Sm"},{"key":"2916","mappings":{"default":{"default":"rightwards two headed arrow with tail"}},"category":"Sm"},{"key":"2919","mappings":{"default":{"default":"cola de flecha hacia la izquierda"}},"category":"Sm"},{"key":"291B","mappings":{"default":{"default":"cola de doble flecha hacia la izquierda"}},"category":"Sm"},{"key":"291C","mappings":{"default":{"default":"cola de doble flecha hacia la derecha"}},"category":"Sm"},{"key":"291D","mappings":{"default":{"default":"flecha hacia diamante relleno a la izquierda"}},"category":"Sm"},{"key":"291E","mappings":{"default":{"default":"flecha hacia diamante a la derecha"}},"category":"Sm"},{"key":"291F","mappings":{"default":{"default":"flecha desde barra hacia diamante a la izquierda"}},"category":"Sm"},{"key":"2920","mappings":{"default":{"default":"flecha desde barra hacia diamante a la derecha"}},"category":"Sm"},{"key":"2923","mappings":{"default":{"default":"flecha a noroeste con garfio"}},"category":"Sm"},{"key":"2924","mappings":{"default":{"default":"flecha a nordeste con garfio"}},"category":"Sm"},{"key":"2925","mappings":{"default":{"default":"flecha a sureste con garfio"}},"category":"Sm"},{"key":"2926","mappings":{"default":{"default":"flecha a suroeste con garfio"}},"category":"Sm"},{"key":"2927","mappings":{"default":{"default":"flechas a noroeste y nordeste"}},"category":"Sm"},{"key":"2928","mappings":{"default":{"default":"flechas a nordeste y sudeste"}},"category":"Sm"},{"key":"2929","mappings":{"default":{"default":"flechas a suddeste y sudoeste"}},"category":"Sm"},{"key":"292A","mappings":{"default":{"default":"flechas a sudoeste y noroeste"}},"category":"Sm"},{"key":"2933","mappings":{"default":{"default":"flecha ondulada"}},"category":"Sm"},{"key":"2935","mappings":{"default":{"default":"flecha hacia la derecha que gira hacia abajo"}},"category":"Sm"},{"key":"2936","mappings":{"default":{"default":"flecha hacia abajo que gira hacia la izquierda"}},"category":"Sm"},{"key":"2937","mappings":{"default":{"default":"flecha hacia abajo que gira hacia la derecha"}},"category":"Sm"},{"key":"2938","mappings":{"default":{"default":"flecha semicircular a la derecha en sentido horario"}},"category":"Sm"},{"key":"2939","mappings":{"default":{"default":"flecha semicircular a la izquierda en sentido antihorario"}},"category":"Sm"},{"key":"293C","mappings":{"default":{"default":"giro negativo"}},"category":"Sm"},{"key":"293D","mappings":{"default":{"default":"giro positivo"}},"category":"Sm"},{"key":"2945","mappings":{"default":{"default":"flecha con más suscrito"}},"category":"Sm"},{"key":"2948","mappings":{"default":{"default":"flecha hacia la izquierda a través de círculo"}},"category":"Sm"},{"key":"2949","mappings":{"default":{"default":"dos cabezas de flecha hacia arriba desde círculo"}},"category":"Sm"},{"key":"2970","mappings":{"default":{"default":"round implies"}},"category":"Sm"},{"key":"2971","mappings":{"default":{"default":"flecha con igual"}},"category":"Sm"},{"key":"2972","mappings":{"default":{"default":"flecha con tilde"}},"category":"Sm"},{"key":"2973","mappings":{"default":{"default":"tilde con flecha hacia la izquierda"}},"category":"Sm"},{"key":"2974","mappings":{"default":{"default":"tilde con flecha"}},"category":"Sm"},{"key":"2975","mappings":{"default":{"default":"flecha con casi igual a"}},"category":"Sm"},{"key":"2976","mappings":{"default":{"default":"flecha hacia la izquierda con menor que"}},"category":"Sm"},{"key":"2978","mappings":{"default":{"default":"flecha con mayor que"}},"category":"Sm"},{"key":"2979","mappings":{"default":{"default":"flecha hacia la izquierda con incluido"}},"category":"Sm"},{"key":"297B","mappings":{"default":{"default":"flecha hacia la izquierda con contiene"}},"category":"Sm"},{"key":"29B3","mappings":{"default":{"default":"conjunto vacío con flecha"}},"category":"Sm"},{"key":"29B4","mappings":{"default":{"default":"conjunto vacío con flecha inversa"}},"category":"Sm"},{"key":"2A17","mappings":{"default":{"default":"integral con flecha hacia la izquierda con garfio"}},"category":"Sm"}]




assets/js/mathjax/extensions/a11y/mathmaps/es/symbols/latin-upper-normal.js
[{"locale":"es"},{"key":"0041","mappings":{"default":{"default":"mayúscula A"}},"category":"Lu"},{"key":"0042","mappings":{"default":{"default":"mayúscula B"}},"category":"Lu"},{"key":"0043","mappings":{"default":{"default":"mayúscula C"}},"category":"Lu"},{"key":"0044","mappings":{"default":{"default":"mayúscula D"}},"category":"Lu"},{"key":"0045","mappings":{"default":{"default":"mayúscula E"}},"category":"Lu"},{"key":"0046","mappings":{"default":{"default":"mayúscula F"}},"category":"Lu"},{"key":"0047","mappings":{"default":{"default":"mayúscula G"}},"category":"Lu"},{"key":"0048","mappings":{"default":{"default":"mayúscula H"}},"category":"Lu"},{"key":"0049","mappings":{"default":{"default":"mayúscula I"}},"category":"Lu"},{"key":"004A","mappings":{"default":{"default":"mayúscula J"}},"category":"Lu"},{"key":"004B","mappings":{"default":{"default":"mayúscula K"}},"category":"Lu"},{"key":"004C","mappings":{"default":{"default":"mayúscula L"}},"category":"Lu"},{"key":"004D","mappings":{"default":{"default":"mayúscula M"}},"category":"Lu"},{"key":"004E","mappings":{"default":{"default":"mayúscula N"}},"category":"Lu"},{"key":"004F","mappings":{"default":{"default":"mayúscula O"}},"category":"Lu"},{"key":"0050","mappings":{"default":{"default":"mayúscula P"}},"category":"Lu"},{"key":"0051","mappings":{"default":{"default":"mayúscula Q"}},"category":"Lu"},{"key":"0052","mappings":{"default":{"default":"mayúscula R"}},"category":"Lu"},{"key":"0053","mappings":{"default":{"default":"mayúscula S"}},"category":"Lu"},{"key":"0054","mappings":{"default":{"default":"mayúscula T"}},"category":"Lu"},{"key":"0055","mappings":{"default":{"default":"mayúscula U"}},"category":"Lu"},{"key":"0056","mappings":{"default":{"default":"mayúscula V"}},"category":"Lu"},{"key":"0057","mappings":{"default":{"default":"mayúscula W"}},"category":"Lu"},{"key":"0058","mappings":{"default":{"default":"mayúscula X"}},"category":"Lu"},{"key":"0059","mappings":{"default":{"default":"mayúscula Y","defaultMP":"Ye"}},"category":"Lu"},{"key":"005A","mappings":{"default":{"default":"mayúscula Z"}},"category":"Lu"}]




assets/js/mathjax/extensions/a11y/mathmaps/es/symbols/latin-upper-single-accent.js
[{"locale":"es"},{"key":"00C0","mappings":{"default":{"default":"mayúscula A grave"}},"category":"Lu"},{"key":"00C1","mappings":{"default":{"default":"mayúscula A aguda"}},"category":"Lu"},{"key":"00C2","mappings":{"default":{"default":"mayúscula A acento circunflejo"}},"category":"Lu"},{"key":"00C3","mappings":{"default":{"default":"mayúscula A con tilde"}},"category":"Lu"},{"key":"00C4","mappings":{"default":{"default":"mayúscula A diéresis"}},"category":"Lu"},{"key":"00C5","mappings":{"default":{"default":"mayúscula A con anillo"}},"category":"Lu"},{"key":"00C7","mappings":{"default":{"default":"mayúscula C cedilla"}},"category":"Lu"},{"key":"00C8","mappings":{"default":{"default":"mayúscula E grave"}},"category":"Lu"},{"key":"00C9","mappings":{"default":{"default":"mayúscula E aguda"}},"category":"Lu"},{"key":"00CA","mappings":{"default":{"default":"mayúscula E acento circunflejo"}},"category":"Lu"},{"key":"00CB","mappings":{"default":{"default":"mayúscula E diéresis"}},"category":"Lu"},{"key":"00CC","mappings":{"default":{"default":"mayúscula I grave"}},"category":"Lu"},{"key":"00CD","mappings":{"default":{"default":"mayúscula I aguda"}},"category":"Lu"},{"key":"00CE","mappings":{"default":{"default":"mayúscula I acento circumflejo"}},"category":"Lu"},{"key":"00CF","mappings":{"default":{"default":"mayúscula I diéresis"}},"category":"Lu"},{"key":"00D1","mappings":{"default":{"default":"mayúscula Ñ"}},"category":"Lu"},{"key":"00D2","mappings":{"default":{"default":"mayúscula O grave"}},"category":"Lu"},{"key":"00D3","mappings":{"default":{"default":"mayúscula O aguda"}},"category":"Lu"},{"key":"00D4","mappings":{"default":{"default":"mayúscula O acento circunflejo"}},"category":"Lu"},{"key":"00D5","mappings":{"default":{"default":"mayúscula O con tilde"}},"category":"Lu"},{"key":"00D6","mappings":{"default":{"default":"mayúscula O diéresis"}},"category":"Lu"},{"key":"00D9","mappings":{"default":{"default":"mayúscula U grave"}},"category":"Lu"},{"key":"00DA","mappings":{"default":{"default":"mayúscula U aguda"}},"category":"Lu"},{"key":"00DB","mappings":{"default":{"default":"mayúscula U acento circunflejo"}},"category":"Lu"},{"key":"00DC","mappings":{"default":{"default":"mayúscula U diéresis"}},"category":"Lu"},{"key":"00DD","mappings":{"default":{"default":"mayúscula Y aguda"}},"category":"Lu"},{"key":"0100","mappings":{"default":{"default":"mayúscula A barra"}},"category":"Lu"},{"key":"0102","mappings":{"default":{"default":"mayúscula A con breve"}},"category":"Lu"},{"key":"0104","mappings":{"default":{"default":"mayúscula A con ogonek"}},"category":"Lu"},{"key":"0106","mappings":{"default":{"default":"mayúscula C con agudo"}},"category":"Lu"},{"key":"0108","mappings":{"default":{"default":"mayúscula C con acento circunflejo"}},"category":"Lu"},{"key":"010A","mappings":{"default":{"default":"mayúscula C con punto arriba"}},"category":"Lu"},{"key":"010C","mappings":{"default":{"default":"mayúscula C con carón"}},"category":"Lu"},{"key":"010E","mappings":{"default":{"default":"mayúscula D con carón"}},"category":"Lu"},{"key":"0112","mappings":{"default":{"default":"mayúscula E barra"}},"category":"Lu"},{"key":"0116","mappings":{"default":{"default":"mayúscula E con punto arriba"}},"category":"Lu"},{"key":"0118","mappings":{"default":{"default":"mayúscula E con ogonek"}},"category":"Lu"},{"key":"011A","mappings":{"default":{"default":"mayúscula E con carón"}},"category":"Lu"},{"key":"011C","mappings":{"default":{"default":"mayúscula G con acento circunflejo"}},"category":"Lu"},{"key":"011E","mappings":{"default":{"default":"mayúscula G con breve"}},"category":"Lu"},{"key":"0120","mappings":{"default":{"default":"mayúscula G con punto arriba"}},"category":"Lu"},{"key":"0122","mappings":{"default":{"default":"mayúscula G con cedilla"}},"category":"Lu"},{"key":"0124","mappings":{"default":{"default":"mayúscula H con acento circunflejo"}},"category":"Lu"},{"key":"0128","mappings":{"default":{"default":"mayúscula I con tilde"}},"category":"Lu"},{"key":"012A","mappings":{"default":{"default":"mayúscula I barra"}},"category":"Lu"},{"key":"012E","mappings":{"default":{"default":"mayúscula I con ogonek"}},"category":"Lu"},{"key":"0130","mappings":{"default":{"default":"mayúscula I con punto arriba"}},"category":"Lu"},{"key":"0134","mappings":{"default":{"default":"mayúscula J con acento circunflejo"}},"category":"Lu"},{"key":"0136","mappings":{"default":{"default":"mayúscula K con cedilla"}},"category":"Lu"},{"key":"0139","mappings":{"default":{"default":"mayúscula L con agudo"}},"category":"Lu"},{"key":"013B","mappings":{"default":{"default":"mayúscula L con cedilla"}},"category":"Lu"},{"key":"013D","mappings":{"default":{"default":"mayúscula L con carón"}},"category":"Lu"},{"key":"013F","mappings":{"default":{"default":"mayúscula L con punto mediano"}},"category":"Lu"},{"key":"0143","mappings":{"default":{"default":"mayúscula N con agudo"}},"category":"Lu"},{"key":"0145","mappings":{"default":{"default":"mayúscula N con cedilla"}},"category":"Lu"},{"key":"0147","mappings":{"default":{"default":"mayúscula n con carón"}},"category":"Lu"},{"key":"014C","mappings":{"default":{"default":"mayúscula O barra"}},"category":"Lu"},{"key":"0150","mappings":{"default":{"default":"mayúscula O con doble acento agudo "}},"category":"Lu"},{"key":"0154","mappings":{"default":{"default":"mayúscula R con agudo"}},"category":"Lu"},{"key":"0156","mappings":{"default":{"default":"mayúscula R con cedilla"}},"category":"Lu"},{"key":"0158","mappings":{"default":{"default":"mayúscula R con carón"}},"category":"Lu"},{"key":"015A","mappings":{"default":{"default":"mayúscula S con agudo"}},"category":"Lu"},{"key":"015C","mappings":{"default":{"default":"mayúscula S con acento circunflejo"}},"category":"Lu"},{"key":"015E","mappings":{"default":{"default":"mayúscula S con cedilla"}},"category":"Lu"},{"key":"0160","mappings":{"default":{"default":"mayúscula S con carón"}},"category":"Lu"},{"key":"0162","mappings":{"default":{"default":"mayúscula T con cedilla"}},"category":"Lu"},{"key":"0164","mappings":{"default":{"default":"mayúscula T con carón"}},"category":"Lu"},{"key":"0168","mappings":{"default":{"default":"mayúscula U con tilde"}},"category":"Lu"},{"key":"016A","mappings":{"default":{"default":"mayúscula U barra"}},"category":"Lu"},{"key":"016C","mappings":{"default":{"default":"mayúscula U con breve"}},"category":"Lu"},{"key":"016E","mappings":{"default":{"default":"mayúscula U con anillo arriba"}},"category":"Lu"},{"key":"0170","mappings":{"default":{"default":"mayúscula U con doble acento agudo"}},"category":"Lu"},{"key":"0172","mappings":{"default":{"default":"mayúscula U con ogonek"}},"category":"Lu"},{"key":"0174","mappings":{"default":{"default":"mayúscula W con acento circunflejo"}},"category":"Lu"},{"key":"0176","mappings":{"default":{"default":"mayúscula Y con circunflejo"}},"category":"Lu"},{"key":"0178","mappings":{"default":{"default":"mayúscula Y diéresis"}},"category":"Lu"},{"key":"0179","mappings":{"default":{"default":"mayúscula Z con agudo"}},"category":"Lu"},{"key":"017B","mappings":{"default":{"default":"mayúscula Z con punto"}},"category":"Lu"},{"key":"017D","mappings":{"default":{"default":"mayúscula Z con carón"}},"category":"Lu"},{"key":"1E00","mappings":{"default":{"default":"mayúscula A con anillo debajo"}},"category":"Lu"},{"key":"1E02","mappings":{"default":{"default":"mayúscula B con punto arriba"}},"category":"Lu"},{"key":"1E04","mappings":{"default":{"default":"mayúscula B con punto debajo"}},"category":"Lu"},{"key":"1E06","mappings":{"default":{"default":"mayúscula B con línea debajo"}},"category":"Lu"},{"key":"1E0A","mappings":{"default":{"default":"mayúscula D con punto arriba"}},"category":"Lu"},{"key":"1E0C","mappings":{"default":{"default":"mayúscula D con punto debajo"}},"category":"Lu"},{"key":"1E0E","mappings":{"default":{"default":"mayúscula D con línea debajo"}},"category":"Lu"},{"key":"1E10","mappings":{"default":{"default":"mayúscula D con cedilla"}},"category":"Lu"},{"key":"1E12","mappings":{"default":{"default":"mayúscula D con acento circunflejo debajo"}},"category":"Lu"},{"key":"1E18","mappings":{"default":{"default":"mayúscula E con acento circunflejo debajo"}},"category":"Lu"},{"key":"1E1A","mappings":{"default":{"default":"mayúscula E con tilde debajo"}},"category":"Lu"},{"key":"1E1E","mappings":{"default":{"default":"mayúscula F con punto arriba"}},"category":"Lu"},{"key":"1E20","mappings":{"default":{"default":"mayúscula G con macrón"}},"category":"Lu"},{"key":"1E22","mappings":{"default":{"default":"mayúscula H con punto arriba"}},"category":"Lu"},{"key":"1E24","mappings":{"default":{"default":"mayúscula H con punto debajo"}},"category":"Lu"},{"key":"1E26","mappings":{"default":{"default":"mayúscula H con diéresis"}},"category":"Lu"},{"key":"1E28","mappings":{"default":{"default":"mayúscula H con cedilla"}},"category":"Lu"},{"key":"1E2A","mappings":{"default":{"default":"mayúscula H con breve debajo"}},"category":"Lu"},{"key":"1E2C","mappings":{"default":{"default":"mayúscula I con tilde debajo"}},"category":"Lu"},{"key":"1E30","mappings":{"default":{"default":"mayúscula K con agudo"}},"category":"Lu"},{"key":"1E32","mappings":{"default":{"default":"mayúscula K con punto debajo"}},"category":"Lu"},{"key":"1E34","mappings":{"default":{"default":"mayúscula K con línea debajo"}},"category":"Lu"},{"key":"1E36","mappings":{"default":{"default":"mayúscula L con punto debajo"}},"category":"Lu"},{"key":"1E3A","mappings":{"default":{"default":"mayúscula L con línea debajo"}},"category":"Lu"},{"key":"1E3C","mappings":{"default":{"default":"mayúscula L con acento circunflejo debajo"}},"category":"Lu"},{"key":"1E3E","mappings":{"default":{"default":"mayúscula M con agudo"}},"category":"Lu"},{"key":"1E40","mappings":{"default":{"default":"mayúscula M con punto arriba"}},"category":"Lu"},{"key":"1E42","mappings":{"default":{"default":"mayúscula M con punto debajo"}},"category":"Lu"},{"key":"1E44","mappings":{"default":{"default":"mayúscula N con punto arriba"}},"category":"Lu"},{"key":"1E46","mappings":{"default":{"default":"mayúscula N con punto debajo"}},"category":"Lu"},{"key":"1E48","mappings":{"default":{"default":"mayúscula N con línea debajo"}},"category":"Lu"},{"key":"1E4A","mappings":{"default":{"default":"mayúscula N con acento circunflejo debajo"}},"category":"Lu"},{"key":"1E54","mappings":{"default":{"default":"mayúscula P con agudo"}},"category":"Lu"},{"key":"1E56","mappings":{"default":{"default":"mayúscula P con punto arriba"}},"category":"Lu"},{"key":"1E58","mappings":{"default":{"default":"mayúscula R con punto arriba"}},"category":"Lu"},{"key":"1E5A","mappings":{"default":{"default":"mayúscula R con punto debajo"}},"category":"Lu"},{"key":"1E5E","mappings":{"default":{"default":"mayúscula R con línea debajo"}},"category":"Lu"},{"key":"1E60","mappings":{"default":{"default":"mayúscula S con punto arriba"}},"category":"Lu"},{"key":"1E62","mappings":{"default":{"default":"mayúscula S con punto debajo"}},"category":"Lu"},{"key":"1E6A","mappings":{"default":{"default":"mayúscula T con punto arriba"}},"category":"Lu"},{"key":"1E6C","mappings":{"default":{"default":"mayúscula T con punto debajo"}},"category":"Lu"},{"key":"1E6E","mappings":{"default":{"default":"mayúscula T con línea debajo"}},"category":"Lu"},{"key":"1E70","mappings":{"default":{"default":"mayúscula T con acento circunflejo debajo"}},"category":"Lu"},{"key":"1E72","mappings":{"default":{"default":"mayúscula U con diéresis debajo"}},"category":"Lu"},{"key":"1E74","mappings":{"default":{"default":"mayúscula U con tilde debajo"}},"category":"Lu"},{"key":"1E76","mappings":{"default":{"default":"mayúscula U con acento circunflejo debajo"}},"category":"Lu"},{"key":"1E7C","mappings":{"default":{"default":"mayúscula V con tilde"}},"category":"Lu"},{"key":"1E7E","mappings":{"default":{"default":"mayúscula V con punto debajo"}},"category":"Lu"},{"key":"1E80","mappings":{"default":{"default":"mayúscula W con grave"}},"category":"Lu"},{"key":"1E82","mappings":{"default":{"default":"mayúscula W con agudo"}},"category":"Lu"},{"key":"1E84","mappings":{"default":{"default":"mayúscula W con diéresis"}},"category":"Lu"},{"key":"1E86","mappings":{"default":{"default":"mayúscula W con punto arriba"}},"category":"Lu"},{"key":"1E88","mappings":{"default":{"default":"mayúscula W con punto debajo"}},"category":"Lu"},{"key":"1E8A","mappings":{"default":{"default":"mayúscula X con punto arriba"}},"category":"Lu"},{"key":"1E8C","mappings":{"default":{"default":"mayúscula X con diéresis"}},"category":"Lu"},{"key":"1E8E","mappings":{"default":{"default":"mayúscula Y con punto arriba"}},"category":"Lu"},{"key":"1E90","mappings":{"default":{"default":"mayúscula Z con acento circunflejo"}},"category":"Lu"},{"key":"1E92","mappings":{"default":{"default":"mayúscula Z con punto debajo"}},"category":"Lu"},{"key":"1E94","mappings":{"default":{"default":"mayúscula Z with line below"}},"category":"Lu"},{"key":"1EA0","mappings":{"default":{"default":"mayúscula A con punto debajo"}},"category":"Lu"},{"key":"1EA2","mappings":{"default":{"default":"mayúscula A con gancho arriba"}},"category":"Lu"},{"key":"1EB8","mappings":{"default":{"default":"mayúscula E con punto debajo"}},"category":"Lu"},{"key":"1EBA","mappings":{"default":{"default":"mayúscula E con gancho arriba"}},"category":"Lu"},{"key":"1EBC","mappings":{"default":{"default":"mayúscula E con tilde"}},"category":"Lu"},{"key":"1EC8","mappings":{"default":{"default":"mayúscula I con gancho arriba"}},"category":"Lu"},{"key":"1ECA","mappings":{"default":{"default":"mayúscula I con punto debajo"}},"category":"Lu"},{"key":"1ECC","mappings":{"default":{"default":"mayúscula O con punto debajo"}},"category":"Lu"},{"key":"1ECE","mappings":{"default":{"default":"mayúscula O con gancho arriba"}},"category":"Lu"},{"key":"1EE4","mappings":{"default":{"default":"mayúscula U con punto debajo"}},"category":"Lu"},{"key":"1EE6","mappings":{"default":{"default":"mayúscula U con gancho arriba"}},"category":"Lu"},{"key":"1EF2","mappings":{"default":{"default":"mayúscula Y con grave"}},"category":"Lu"},{"key":"1EF4","mappings":{"default":{"default":"mayúscula Y con punto debajo"}},"category":"Lu"},{"key":"1EF6","mappings":{"default":{"default":"mayúscula Y con gancho arriba"}},"category":"Lu"},{"key":"1EF8","mappings":{"default":{"default":"mayúscula Y con tilde"}},"category":"Lu"}]




assets/js/mathjax/extensions/a11y/mathmaps/es/symbols/latin-rest.js
[{"locale":"es"},{"key":"24C8","mappings":{"default":{"default":"S en círculo"}},"category":"So"}]




assets/js/mathjax/extensions/a11y/mathmaps/es/symbols/latin-upper-double-accent.js
[{"locale":"es"},{"key":"1E08","mappings":{"default":{"default":"mayúscula C con cedilla y agudo"}},"category":"Lu"},{"key":"1E14","mappings":{"default":{"default":"mayúscula E con macrón y grave"}},"category":"Lu"},{"key":"1E16","mappings":{"default":{"default":"mayúscula E con macrón y agudo"}},"category":"Lu"},{"key":"1E1C","mappings":{"default":{"default":"mayúscula E with cedilla and breve"}},"category":"Lu"},{"key":"1E2E","mappings":{"default":{"default":"mayúscula I con diéresis y agudo"}},"category":"Lu"},{"key":"1E38","mappings":{"default":{"default":"mayúscula L con punto debajo y macrón"}},"category":"Lu"},{"key":"1E4C","mappings":{"default":{"default":"mayúscula O con tilde y acute"}},"category":"Lu"},{"key":"1E4E","mappings":{"default":{"default":"mayúscula O con tilde y diéresis"}},"category":"Lu"},{"key":"1E50","mappings":{"default":{"default":"mayúscula O con macrón y grave"}},"category":"Lu"},{"key":"1E52","mappings":{"default":{"default":"mayúscula O con macrón y agudo"}},"category":"Lu"},{"key":"1E5C","mappings":{"default":{"default":"mayúscula R con punto debajo y macrón"}},"category":"Lu"},{"key":"1E64","mappings":{"default":{"default":"mayúscula S con agudo y punto arriba"}},"category":"Lu"},{"key":"1E66","mappings":{"default":{"default":"mayúscula S con carón y punto arriba"}},"category":"Lu"},{"key":"1E68","mappings":{"default":{"default":"mayúscula S con punto debajo y punto arriba"}},"category":"Lu"},{"key":"1E78","mappings":{"default":{"default":"mayúscula U con tilde y agudo"}},"category":"Lu"},{"key":"1E7A","mappings":{"default":{"default":"mayúscula U con macrón y diéresis"}},"category":"Lu"},{"key":"1EA4","mappings":{"default":{"default":"mayúscula A con acento circunflejo y agudo"}},"category":"Lu"},{"key":"1EA6","mappings":{"default":{"default":"mayúscula A con acento circunflejo y grave"}},"category":"Lu"},{"key":"1EA8","mappings":{"default":{"default":"mayúscula A con acento circunflejo y gancho arriba"}},"category":"Lu"},{"key":"1EAA","mappings":{"default":{"default":"mayúscula A con acento circunflejo y tilde"}},"category":"Lu"},{"key":"1EAC","mappings":{"default":{"default":"mayúscula A con acento circunflejo y punto debajo"}},"category":"Lu"},{"key":"1EAE","mappings":{"default":{"default":"mayúscula A con breve y agudo"}},"category":"Lu"},{"key":"1EB0","mappings":{"default":{"default":"mayúscula A con breve y grave"}},"category":"Lu"},{"key":"1EB2","mappings":{"default":{"default":"mayúscula A con breve y gancho arriba"}},"category":"Lu"},{"key":"1EB4","mappings":{"default":{"default":"mayúscula A con breve y tilde"}},"category":"Lu"},{"key":"1EB6","mappings":{"default":{"default":"mayúscula A con breve y punto debajo"}},"category":"Lu"},{"key":"1EBE","mappings":{"default":{"default":"mayúscula E con acento circunflejo y agudo"}},"category":"Lu"},{"key":"1EC0","mappings":{"default":{"default":"mayúscula E con acento circunflejo y grave"}},"category":"Lu"},{"key":"1EC2","mappings":{"default":{"default":"mayúscula E con acento circunflejo y gancho arriba"}},"category":"Lu"},{"key":"1EC4","mappings":{"default":{"default":"mayúscula E con acento circunflejo y tilde"}},"category":"Lu"},{"key":"1EC6","mappings":{"default":{"default":"mayúscula E con acento circunflejo y punto debajo"}},"category":"Lu"},{"key":"1ED0","mappings":{"default":{"default":"mayúscula O con acento circunflejo y agudo"}},"category":"Lu"},{"key":"1ED2","mappings":{"default":{"default":"mayúscula O con acento circunflejo y grave"}},"category":"Lu"},{"key":"1ED4","mappings":{"default":{"default":"mayúscula O con acento circunflejo y gancho arriba"}},"category":"Lu"},{"key":"1ED6","mappings":{"default":{"default":"mayúscula O con acento circunflejo y tilde"}},"category":"Lu"},{"key":"1ED8","mappings":{"default":{"default":"mayúscula O con acento circunflejo y punto debajo"}},"category":"Lu"},{"key":"1EDA","mappings":{"default":{"default":"mayúscula O with horn and acute"}},"category":"Lu"},{"key":"1EDC","mappings":{"default":{"default":"mayúscula O with horn and grave"}},"category":"Lu"},{"key":"1EDE","mappings":{"default":{"default":"mayúscula O with horn and hook above"}},"category":"Lu"},{"key":"1EE0","mappings":{"default":{"default":"mayúscula O with horn and tilde"}},"category":"Lu"},{"key":"1EE2","mappings":{"default":{"default":"mayúscula O con cuerno y punto debajo"}},"category":"Lu"},{"key":"1EE8","mappings":{"default":{"default":"mayúscula U con cuerno y agudo"}},"category":"Lu"},{"key":"1EEA","mappings":{"default":{"default":"mayúscula U con cuerno y grave"}},"category":"Lu"},{"key":"1EEC","mappings":{"default":{"default":"mayúscula U con cuerno y gancho arriba"}},"category":"Lu"},{"key":"1EEE","mappings":{"default":{"default":"mayúscula U con cuerno y tilde"}},"category":"Lu"},{"key":"1EF0","mappings":{"default":{"default":"mayúscula U con cuerno y punto debajo"}},"category":"Lu"}]




assets/js/mathjax/extensions/a11y/mathmaps/es/symbols/latin-mathfonts-sans-serif.js
[{"locale":"es"},{"category":"Lu","mappings":{"default":{"default":"sans-serif mayúscula A"}},"key":"1D5A0"},{"category":"Lu","mappings":{"default":{"default":"sans-serif mayúscula B"}},"key":"1D5A1"},{"category":"Lu","mappings":{"default":{"default":"sans-serif mayúscula C"}},"key":"1D5A2"},{"category":"Lu","mappings":{"default":{"default":"sans-serif mayúscula D"}},"key":"1D5A3"},{"category":"Lu","mappings":{"default":{"default":"sans-serif mayúscula E"}},"key":"1D5A4"},{"category":"Lu","mappings":{"default":{"default":"sans-serif mayúscula F"}},"key":"1D5A5"},{"category":"Lu","mappings":{"default":{"default":"sans-serif mayúscula G"}},"key":"1D5A6"},{"category":"Lu","mappings":{"default":{"default":"sans-serif mayúscula H"}},"key":"1D5A7"},{"category":"Lu","mappings":{"default":{"default":"sans-serif mayúscula I"}},"key":"1D5A8"},{"category":"Lu","mappings":{"default":{"default":"sans-serif mayúscula J"}},"key":"1D5A9"},{"category":"Lu","mappings":{"default":{"default":"sans-serif mayúscula K"}},"key":"1D5AA"},{"category":"Lu","mappings":{"default":{"default":"sans-serif mayúscula L"}},"key":"1D5AB"},{"category":"Lu","mappings":{"default":{"default":"sans-serif mayúscula M"}},"key":"1D5AC"},{"category":"Lu","mappings":{"default":{"default":"sans-serif mayúscula N"}},"key":"1D5AD"},{"category":"Lu","mappings":{"default":{"default":"sans-serif mayúscula O"}},"key":"1D5AE"},{"category":"Lu","mappings":{"default":{"default":"sans-serif mayúscula P"}},"key":"1D5AF"},{"category":"Lu","mappings":{"default":{"default":"sans-serif mayúscula Q"}},"key":"1D5B0"},{"category":"Lu","mappings":{"default":{"default":"sans-serif mayúscula R"}},"key":"1D5B1"},{"category":"Lu","mappings":{"default":{"default":"sans-serif mayúscula S"}},"key":"1D5B2"},{"category":"Lu","mappings":{"default":{"default":"sans-serif mayúscula T"}},"key":"1D5B3"},{"category":"Lu","mappings":{"default":{"default":"sans-serif mayúscula U"}},"key":"1D5B4"},{"category":"Lu","mappings":{"default":{"default":"sans-serif mayúscula V"}},"key":"1D5B5"},{"category":"Lu","mappings":{"default":{"default":"sans-serif mayúscula W"}},"key":"1D5B6"},{"category":"Lu","mappings":{"default":{"default":"sans-serif mayúscula X"}},"key":"1D5B7"},{"category":"Lu","mappings":{"default":{"default":"sans-serif mayúscula Y"}},"key":"1D5B8"},{"category":"Lu","mappings":{"default":{"default":"sans-serif mayúscula Z"}},"key":"1D5B9"},{"category":"Ll","mappings":{"default":{"default":"sans-serif a"}},"key":"1D5BA"},{"category":"Ll","mappings":{"default":{"default":"sans-serif b"}},"key":"1D5BB"},{"category":"Ll","mappings":{"default":{"default":"sans-serif c"}},"key":"1D5BC"},{"category":"Ll","mappings":{"default":{"default":"sans-serif d"}},"key":"1D5BD"},{"category":"Ll","mappings":{"default":{"default":"sans-serif e"}},"key":"1D5BE"},{"category":"Ll","mappings":{"default":{"default":"sans-serif f"}},"key":"1D5BF"},{"category":"Ll","mappings":{"default":{"default":"sans-serif g"}},"key":"1D5C0"},{"category":"Ll","mappings":{"default":{"default":"sans-serif h"}},"key":"1D5C1"},{"category":"Ll","mappings":{"default":{"default":"sans-serif i"}},"key":"1D5C2"},{"category":"Ll","mappings":{"default":{"default":"sans-serif j"}},"key":"1D5C3"},{"category":"Ll","mappings":{"default":{"default":"sans-serif k"}},"key":"1D5C4"},{"category":"Ll","mappings":{"default":{"default":"sans-serif l"}},"key":"1D5C5"},{"category":"Ll","mappings":{"default":{"default":"sans-serif m"}},"key":"1D5C6"},{"category":"Ll","mappings":{"default":{"default":"sans-serif n"}},"key":"1D5C7"},{"category":"Ll","mappings":{"default":{"default":"sans-serif o"}},"key":"1D5C8"},{"category":"Ll","mappings":{"default":{"default":"sans-serif p"}},"key":"1D5C9"},{"category":"Ll","mappings":{"default":{"default":"sans-serif q"}},"key":"1D5CA"},{"category":"Ll","mappings":{"default":{"default":"sans-serif r"}},"key":"1D5CB"},{"category":"Ll","mappings":{"default":{"default":"sans-serif s"}},"key":"1D5CC"},{"category":"Ll","mappings":{"default":{"default":"sans-serif t"}},"key":"1D5CD"},{"category":"Ll","mappings":{"default":{"default":"sans-serif u"}},"key":"1D5CE"},{"category":"Ll","mappings":{"default":{"default":"sans-serif v"}},"key":"1D5CF"},{"category":"Ll","mappings":{"default":{"default":"sans-serif w"}},"key":"1D5D0"},{"category":"Ll","mappings":{"default":{"default":"sans-serif x"}},"key":"1D5D1"},{"category":"Ll","mappings":{"default":{"default":"sans-serif y"}},"key":"1D5D2"},{"category":"Ll","mappings":{"default":{"default":"sans-serif z"}},"key":"1D5D3"}]




assets/js/mathjax/extensions/a11y/mathmaps/es/symbols/latin-mathfonts-script.js
[{"locale":"es"},{"category":"Lu","mappings":{"default":{"default":"script mayúscula A"}},"key":"1D49C"},{"key":"212C","mappings":{"default":{"default":"script mayúscula B"}},"category":"Lu"},{"category":"Lu","mappings":{"default":{"default":"script mayúscula C"}},"key":"1D49E"},{"category":"Lu","mappings":{"default":{"default":"script mayúscula D"}},"key":"1D49F"},{"key":"2130","mappings":{"default":{"default":"script mayúscula E"}},"category":"Lu"},{"key":"2131","mappings":{"default":{"default":"script mayúscula F"}},"category":"Lu"},{"category":"Lu","mappings":{"default":{"default":"script mayúscula G"}},"key":"1D4A2"},{"key":"210B","mappings":{"default":{"default":"script mayúscula H"}},"category":"Lu"},{"key":"2110","mappings":{"default":{"default":"script mayúscula I"}},"category":"Lu"},{"category":"Lu","mappings":{"default":{"default":"script mayúscula J"}},"key":"1D4A5"},{"category":"Lu","mappings":{"default":{"default":"script mayúscula K"}},"key":"1D4A6"},{"key":"2112","mappings":{"default":{"default":"script mayúscula L"}},"category":"Lu"},{"key":"2133","mappings":{"default":{"default":"script mayúscula M"}},"category":"Lu"},{"category":"Lu","mappings":{"default":{"default":"script mayúscula N"}},"key":"1D4A9"},{"category":"Lu","mappings":{"default":{"default":"script mayúscula O"}},"key":"1D4AA"},{"category":"Lu","mappings":{"default":{"default":"script mayúscula P"}},"key":"1D4AB"},{"category":"Lu","mappings":{"default":{"default":"script mayúscula Q"}},"key":"1D4AC"},{"key":"211B","mappings":{"default":{"default":"script mayúscula R"}},"category":"Lu"},{"category":"Lu","mappings":{"default":{"default":"script mayúscula S"}},"key":"1D4AE"},{"category":"Lu","mappings":{"default":{"default":"script mayúscula T"}},"key":"1D4AF"},{"category":"Lu","mappings":{"default":{"default":"script mayúscula U"}},"key":"1D4B0"},{"category":"Lu","mappings":{"default":{"default":"script mayúscula V"}},"key":"1D4B1"},{"category":"Lu","mappings":{"default":{"default":"script mayúscula W"}},"key":"1D4B2"},{"category":"Lu","mappings":{"default":{"default":"script mayúscula X"}},"key":"1D4B3"},{"category":"Lu","mappings":{"default":{"default":"script mayúscula Y"}},"key":"1D4B4"},{"category":"Lu","mappings":{"default":{"default":"script mayúscula Z"}},"key":"1D4B5"},{"category":"Ll","mappings":{"default":{"default":"script a"}},"key":"1D4B6"},{"category":"Ll","mappings":{"default":{"default":"script b"}},"key":"1D4B7"},{"category":"Ll","mappings":{"default":{"default":"script c"}},"key":"1D4B8"},{"category":"Ll","mappings":{"default":{"default":"script d"}},"key":"1D4B9"},{"key":"212F","mappings":{"default":{"default":"script e"}},"category":"Ll"},{"category":"Ll","mappings":{"default":{"default":"script f"}},"key":"1D4BB"},{"key":"210A","mappings":{"default":{"default":"script g"}},"category":"Ll"},{"category":"Ll","mappings":{"default":{"default":"script h"}},"key":"1D4BD"},{"category":"Ll","mappings":{"default":{"default":"script i"}},"key":"1D4BE"},{"category":"Ll","mappings":{"default":{"default":"script j"}},"key":"1D4BF"},{"category":"Ll","mappings":{"default":{"default":"script k"}},"key":"1D4C0"},{"category":"Ll","mappings":{"default":{"default":"script l"}},"key":"1D4C1"},{"category":"Ll","mappings":{"default":{"default":"script m"}},"key":"1D4C2"},{"category":"Ll","mappings":{"default":{"default":"script n"}},"key":"1D4C3"},{"key":"2134","mappings":{"default":{"default":"script o"}},"category":"Ll"},{"category":"Ll","mappings":{"default":{"default":"script p"}},"key":"1D4C5"},{"category":"Ll","mappings":{"default":{"default":"script q"}},"key":"1D4C6"},{"category":"Ll","mappings":{"default":{"default":"script r"}},"key":"1D4C7"},{"category":"Ll","mappings":{"default":{"default":"script s"}},"key":"1D4C8"},{"category":"Ll","mappings":{"default":{"default":"script t"}},"key":"1D4C9"},{"category":"Ll","mappings":{"default":{"default":"script u"}},"key":"1D4CA"},{"category":"Ll","mappings":{"default":{"default":"script v"}},"key":"1D4CB"},{"category":"Ll","mappings":{"default":{"default":"script w"}},"key":"1D4CC"},{"category":"Ll","mappings":{"default":{"default":"script x"}},"key":"1D4CD"},{"category":"Ll","mappings":{"default":{"default":"script y"}},"key":"1D4CE"},{"category":"Ll","mappings":{"default":{"default":"script z"}},"key":"1D4CF"}]
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MathJax.Extension["semantic-enrich"]={version:"1.5.0",config:MathJax.Hub.CombineConfig("semantic-enrich",{disabled:!1}),dependents:[],running:!1,mstyleLookup:{mi:["mathvariant"],mo:["mathvariant","accent","largeop","form","fence","separator","movablelimits"],mn:["mathvariant"],mtext:["mathvariant"],ms:["mathvariant"],mfrac:["linethickness"],mfenced:["open","close","separators"],menclose:["notation"],munder:["accentunder"],mover:["accent"],munderover:["accent","accentunder"]},Filter:function(a,b,c){if(delete a.enriched,!this.config.disabled)try{this.running=!0;var d=sre.Enrich.semanticMathmlSync(a.root.toMathML());a.root=MathJax.InputJax.MathML.Parse.prototype.MakeMML(d),a.root.inputID=c.id,a.enriched=!0,this.running=!1}catch(a){throw this.running=!1,a}},Enable:function(a,b){this.config.disabled=!1,a&&MathJax.Hub.Queue(["Reprocess",MathJax.Hub])},Disable:function(a,b){this.config.disabled=!0;for(var c=this.dependents.length-1;c>=0;c--){var d=this.dependents[c];d.Disable&&d.Disable(!1,b)}a&&MathJax.Hub.Queue(["Reprocess",MathJax.Hub])},Dependent:function(a){this.dependents.push(a)}},function(){var a=MathJax.Ajax.config.path;a.a11y||(a.a11y=HUB.config.root+"/extensions/a11y"),a.SRE||(a.SRE=MathJax.Ajax.fileURL(a.a11y)),MathJax.Ajax.Load("[SRE]/mathjax-sre.js"),MathJax.Hub.Register.StartupHook("Sre Ready",["loadComplete",MathJax.Ajax,"[SRE]/mathjax-sre.js"])}(),MathJax.Callback.Queue(["Require",MathJax.Ajax,"[MathJax]/jax/element/mml/jax.js"],["Require",MathJax.Ajax,"[MathJax]/jax/input/MathML/config.js"],["Require",MathJax.Ajax,"[MathJax]/jax/input/MathML/jax.js"],["Require",MathJax.Ajax,"[MathJax]/extensions/toMathML.js"],MathJax.Hub.Register.StartupHook("Sre Ready",function(){var a=MathJax.ElementJax.mml,b=MathJax.Extension["semantic-enrich"];a.mbase.Augment({toMathMLattributes:function(){var c="mstyle"===this.type?a.math.prototype.defaults:this.defaults,d=this.attrNames||a.copyAttributeNames,e=a.skipAttributes,f=a.copyAttributes,g=b.running?b.mstyleLookup[this.type]||[]:[],h=[],i=this.attr||{};if("math"!==this.type||this.attr&&"xmlns"in this.attr||h.push('xmlns="http://www.w3.org/1998/Math/MathML"'),!this.attrNames)for(var j in c)e[j]||f[j]||!c.hasOwnProperty(j)||null!=this[j]&&this[j]!==c[j]&&this.Get(j,null,1)!==this[j]&&this.toMathMLaddAttr(h,j,this[j]);for(var k=0,l=d.length;k<l;k++)(1!==f[d[k]]||c.hasOwnProperty(d[k]))&&(value=i[d[k]],null==value&&(value=this[d[k]]),null!=value&&this.toMathMLaddAttr(h,d[k],value));for(k=0,l=g.length;k<l;k++)j=g[k],c.hasOwnProperty(j)&&!h["_"+j]&&(value=this.Get(j,1),null!=value&&this.toMathMLaddAttr(h,j,value));return this.toMathMLclass(h),h.length?" "+h.join(" "):""},toMathMLaddAttr:function(a,b,c){a.push(b+'="'+this.toMathMLquote(c)+'"'),a["_"+b]=1}});var c=a.mo.prototype.setTeXclass;a.mo.Augment({setTeXclass:function(b){this.getValues("form","lspace","rspace");return this.useMMLspacing?(this.texClass=a.TEXCLASS.NONE,this):this.attr&&this.attr["data-semantic-added"]?(this.texClass=this.prevClass=a.TEXCLASS.NONE,b):c.apply(this,arguments)}})}),function(){MathJax.Hub.postInputHooks.Add(["Filter",MathJax.Extension["semantic-enrich"]],50),MathJax.Hub.Startup.signal.Post("Semantic Enrich Ready"),MathJax.Ajax.loadComplete("[a11y]/semantic-enrich.js")});
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[{"locale":"en"},{"category":"Elementary","mappings":{"default":{"default":"logarithm","alternative":"logarithm function","short":"log"}},"key":"log","names":["log"]},{"category":"Elementary","mappings":{"default":{"default":"natural logarithm","alternative":"natural logarithm function","short":"natural log"},"mathspeak":{"default":"ln"}},"key":"ln","names":["ln"]},{"category":"Elementary","mappings":{"default":{"default":"logarithm base 10","short":"log base 10"}},"key":"lg","names":["lg"]},{"category":"Elementary","mappings":{"default":{"default":"exponential","alternative":"exponential function","short":"exp"}},"key":"exp","names":["exp","expt"]},{"category":"Elementary","mappings":{"default":{"default":"greatest common divisor","short":"gcd"}},"key":"gcd","names":["gcd"]},{"category":"Elementary","mappings":{"default":{"default":"least common multiple","short":"lcm"}},"key":"lcm","names":["lcm"]},{"category":"Complex","mappings":{"default":{"default":"argument","short":"arg"}},"key":"arg","names":["arg"]},{"category":"Complex","mappings":{"default":{"default":"imaginary part","short":"imaginary"},"mathspeak":{"default":"im"}},"key":"im","names":["im"]},{"category":"Complex","mappings":{"default":{"default":"real part","short":"real"},"mathspeak":{"default":"re"}},"key":"re","names":["re"]},{"category":"Limits","mappings":{"default":{"default":"infimum","short":"inf"}},"key":"inf","names":["inf"]},{"category":"Limits","mappings":{"default":{"default":"limit","short":"lim"},"mathspeak":{"default":"limit"}},"key":"lim","names":["lim"]},{"category":"Limits","mappings":{"default":{"default":"infimum default","alternative":"inferior limit","short":"liminf"}},"key":"liminf","names":["lim inf","liminf"]},{"category":"Limits","mappings":{"default":{"default":"supremum limit","alternative":"superior limit","short":"limsup"}},"key":"limsup","names":["lim sup","limsup"]},{"category":"Limits","mappings":{"default":{"default":"maximum","short":"max"}},"key":"max","names":["max"]},{"category":"Limits","mappings":{"default":{"default":"minimum","short":"min"}},"key":"min","names":["min"]},{"category":"Limits","mappings":{"default":{"default":"supremum","short":"sup"}},"key":"sup","names":["sup"]},{"category":"Limits","mappings":{"default":{"default":"injective limit","alternative":"direct limit","short":"colimit"}},"key":"injlim","names":["injlim","inj lim"]},{"category":"Limits","mappings":{"default":{"default":"projective limit","alternative":"inverse limit","short":"limit"}},"key":"projlim","names":["projlim","proj lim"]},{"category":"Elementary","mappings":{"default":{"default":"modulo","short":"mod"}},"key":"mod","names":["mod"]},{"category":"Probability","mappings":{"default":{"default":"probability"}},"key":"Pr","names":["Pr"]}]
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[{"locale":"en"},{"category":"Hyperbolic","mappings":{"default":{"default":"hyperbolic cosine function","short":"hyperbolic cosine"}},"key":"cosh","names":["cosh"]},{"category":"Hyperbolic","mappings":{"default":{"default":"hyperbolic cotangent function","short":"hyperbolic cotangent"}},"key":"coth","names":["coth"]},{"category":"Hyperbolic","mappings":{"default":{"default":"hyperbolic cosecant function","short":"hyperbolic cosecant"}},"key":"csch","names":["csch"]},{"category":"Hyperbolic","mappings":{"default":{"default":"hyperbolic secant function","short":"hyperbolic secant"}},"key":"sech","names":["sech"]},{"category":"Hyperbolic","mappings":{"default":{"default":"hyperbolic sine function","short":"hyperbolic sine"}},"key":"sinh","names":["sinh"]},{"category":"Hyperbolic","mappings":{"default":{"default":"hyperbolic tangent function","short":"hyperbolic tangent"}},"key":"tanh","names":["tanh"]},{"category":"Area","mappings":{"default":{"default":"inverse hyperbolic cosine function","alternative":"area hyperbolic cosine function","short":"area hyperbolic cosine"}},"key":"arcosh","names":["arcosh","arccosh"]},{"category":"Area","mappings":{"default":{"default":"inverse hyperbolic cotangent function","alternative":"area hyperbolic cotangent function","short":"area hyperbolic cotangent"}},"key":"arcoth","names":["arcoth","arccoth"]},{"category":"Area","mappings":{"default":{"default":"inverse hyperbolic cosecant function","alternative":"area hyperbolic cosecant function","short":"area hyperbolic cosecant"}},"key":"arcsch","names":["arcsch","arccsch"]},{"category":"Area","mappings":{"default":{"default":"inverse hyperbolic secant function","alternative":"area hyperbolic secant function","short":"area hyperbolic secant"}},"key":"arsech","names":["arsech","arcsech"]},{"category":"Area","mappings":{"default":{"default":"inverse hyperbolic sine function","alternative":"area hyperbolic sine function","short":"area hyperbolic sine"}},"key":"arsinh","names":["arsinh","arcsinh"]},{"category":"Area","mappings":{"default":{"default":"inverse hyperbolic tangent function","alternative":"area hyperbolic tangent function","short":"area hyperbolic tangent"}},"key":"artanh","names":["artanh","arctanh"]}]
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[{"locale":"en"},{"category":"Trigonometric","mappings":{"default":{"default":"cosine function","short":"cosine"}},"key":"cos","names":["cos","cosine"]},{"category":"Trigonometric","mappings":{"default":{"default":"cotangent function","short":"cotangent"}},"key":"cot","names":["cot"]},{"category":"Trigonometric","mappings":{"default":{"default":"cosecant function","short":"cosecant"}},"key":"csc","names":["csc"]},{"category":"Trigonometric","mappings":{"default":{"default":"secant function","short":"secant"}},"key":"sec","names":["sec"]},{"category":"Trigonometric","mappings":{"default":{"default":"sine function","alternative":"sine function","short":"sine"}},"key":"sin","names":["sin","sine"]},{"category":"Trigonometric","mappings":{"default":{"default":"tangent function","short":"tangent"}},"key":"tan","names":["tan"]},{"category":"Cyclometric","mappings":{"default":{"default":"inverse cosine function","alternative":"arc cosine function","short":"arc cosine"}},"key":"arccos","names":["arccos"]},{"category":"Cyclometric","mappings":{"default":{"default":"inverse cotangent function","alternative":"arc cotangent function","short":"arc cotangent"}},"key":"arccot","names":["arccot"]},{"category":"Cyclometric","mappings":{"default":{"default":"inverse cosecant function","alternative":"arc cosecant function","short":"arc cosecant"}},"key":"arccsc","names":["arccsc"]},{"category":"Cyclometric","mappings":{"default":{"default":"inverse secant function","alternative":"arc secant function","short":"arc secant"}},"key":"arcsec","names":["arcsec"]},{"category":"Cyclometric","mappings":{"default":{"default":"inverse sine function","alternative":"arc sine function","short":"arc sine"}},"key":"arcsin","names":["arcsin"]},{"category":"Cyclometric","mappings":{"default":{"default":"inverse tangent function","alternative":"arc tangent function","short":"arc tangent"}},"key":"arctan","names":["arctan"]}]
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[{"locale":"en"},{"category":"Lu","key":"0391","mappings":{"default":{"default":"greek capital letter alpha","short":"cap alpha"},"mathspeak":{"default":"upper Alpha"}}},{"category":"Lu","key":"0392","mappings":{"default":{"default":"greek capital letter beta","short":"cap beta"},"mathspeak":{"default":"upper Beta"}}},{"category":"Lu","key":"0393","mappings":{"default":{"default":"greek capital letter gamma","short":"cap gamma"},"mathspeak":{"default":"upper Gamma"}}},{"category":"Lu","key":"0394","mappings":{"default":{"default":"greek capital letter delta","short":"cap delta"},"mathspeak":{"default":"upper Delta"}}},{"category":"Lu","key":"0395","mappings":{"default":{"default":"greek capital letter epsilon","short":"cap epsilon"},"mathspeak":{"default":"upper Epsilon"}}},{"category":"Lu","key":"0396","mappings":{"default":{"default":"greek capital letter zeta","short":"cap zeta"},"mathspeak":{"default":"upper Zeta"}}},{"category":"Lu","key":"0397","mappings":{"default":{"default":"greek capital letter eta","short":"cap eta"},"mathspeak":{"default":"upper Eta"}}},{"category":"Lu","key":"0398","mappings":{"default":{"default":"greek capital letter theta","short":"cap theta"},"mathspeak":{"default":"upper Theta"}}},{"category":"Lu","key":"0399","mappings":{"default":{"default":"greek capital letter iota","short":"cap iota"},"mathspeak":{"default":"upper Iota"}}},{"category":"Lu","key":"039A","mappings":{"default":{"default":"greek capital letter kappa","short":"cap kappa"},"mathspeak":{"default":"upper Kappa"}}},{"category":"Lu","key":"039B","mappings":{"default":{"default":"greek capital letter lamda","alternative":"greek capital letter lambda","short":"cap lamda"},"mathspeak":{"default":"upper Lamda"}}},{"category":"Lu","key":"039C","mappings":{"default":{"default":"greek capital letter mu","short":"cap mu"},"mathspeak":{"default":"upper Mu"}}},{"category":"Lu","key":"039D","mappings":{"default":{"default":"greek capital letter nu","short":"cap nu"},"mathspeak":{"default":"upper Nu"}}},{"category":"Lu","key":"039E","mappings":{"default":{"default":"greek capital letter xi","short":"cap xi"},"mathspeak":{"default":"upper Xi"}}},{"category":"Lu","key":"039F","mappings":{"default":{"default":"greek capital letter omicron","short":"cap omicron"},"mathspeak":{"default":"upper Omicron"}}},{"category":"Lu","key":"03A0","mappings":{"default":{"default":"greek capital letter pi","short":"cap pi"},"mathspeak":{"default":"upper Pi"}}},{"category":"Lu","key":"03A1","mappings":{"default":{"default":"greek capital letter rho","short":"cap rho"},"mathspeak":{"default":"upper Rho"}}},{"category":"Lu","key":"03A3","mappings":{"default":{"default":"greek capital letter sigma","short":"cap sigma"},"mathspeak":{"default":"upper Sigma"}}},{"category":"Lu","key":"03A4","mappings":{"default":{"default":"greek capital letter tau","short":"cap tau"},"mathspeak":{"default":"upper Tau"}}},{"category":"Lu","key":"03A5","mappings":{"default":{"default":"greek capital letter upsilon","short":"cap upsilon"},"mathspeak":{"default":"upper Upsilon"}}},{"category":"Lu","key":"03A6","mappings":{"default":{"default":"greek capital letter phi","short":"cap phi"},"mathspeak":{"default":"upper Phi"}}},{"category":"Lu","key":"03A7","mappings":{"default":{"default":"greek capital letter chi","short":"cap chi"},"mathspeak":{"default":"upper Chi"}}},{"category":"Lu","key":"03A8","mappings":{"default":{"default":"greek capital letter psi","short":"cap psi"},"mathspeak":{"default":"upper Psi"}}},{"category":"Lu","key":"03A9","mappings":{"default":{"default":"greek capital letter omega","short":"cap omega"},"mathspeak":{"default":"upper Omega"}}}]
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(function(){'use strict';var k=this;
function aa(a){var b=typeof a;if("object"==b)if(a){if(a instanceof Array)return"array";if(a instanceof Object)return b;var c=Object.prototype.toString.call(a);if("[object Window]"==c)return"object";if("[object Array]"==c||"number"==typeof a.length&&"undefined"!=typeof a.splice&&"undefined"!=typeof a.propertyIsEnumerable&&!a.propertyIsEnumerable("splice"))return"array";if("[object Function]"==c||"undefined"!=typeof a.call&&"undefined"!=typeof a.propertyIsEnumerable&&!a.propertyIsEnumerable("call"))return"function"}else return"null";else if("function"==
b&&"undefined"==typeof a.call)return"object";return b}function l(a){return"string"==typeof a}function ba(a,b,c){return a.call.apply(a.bind,arguments)}function ca(a,b,c){if(!a)throw Error();if(2<arguments.length){var d=Array.prototype.slice.call(arguments,2);return function(){var c=Array.prototype.slice.call(arguments);Array.prototype.unshift.apply(c,d);return a.apply(b,c)}}return function(){return a.apply(b,arguments)}}
function da(a,b,c){da=Function.prototype.bind&&-1!=Function.prototype.bind.toString().indexOf("native code")?ba:ca;return da.apply(null,arguments)}function ea(a,b){var c=Array.prototype.slice.call(arguments,1);return function(){var b=c.slice();b.push.apply(b,arguments);return a.apply(this,b)}}
function m(a){var b=n;function c(){}c.prototype=b.prototype;a.G=b.prototype;a.prototype=new c;a.prototype.constructor=a;a.F=function(a,c,f){for(var g=Array(arguments.length-2),h=2;h<arguments.length;h++)g[h-2]=arguments[h];return b.prototype[c].apply(a,g)}};/*

 The MIT License

 Copyright (c) 2007 Cybozu Labs, Inc.
 Copyright (c) 2012 Google Inc.

 Permission is hereby granted, free of charge, to any person obtaining a copy
 of this software and associated documentation files (the "Software"), to
 deal in the Software without restriction, including without limitation the
 rights to use, copy, modify, merge, publish, distribute, sublicense, and/or
 sell copies of the Software, and to permit persons to whom the Software is
 furnished to do so, subject to the following conditions:

 The above copyright notice and this permission notice shall be included in
 all copies or substantial portions of the Software.

 THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
 IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
 FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
 AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
 LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
 FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS
 IN THE SOFTWARE.
*/
var fa=String.prototype.trim?function(a){return a.trim()}:function(a){return a.replace(/^[\s\xa0]+|[\s\xa0]+$/g,"")};function q(a,b){return-1!=a.indexOf(b)}function ga(a,b){return a<b?-1:a>b?1:0};var ha=Array.prototype.indexOf?function(a,b,c){return Array.prototype.indexOf.call(a,b,c)}:function(a,b,c){c=null==c?0:0>c?Math.max(0,a.length+c):c;if(l(a))return l(b)&&1==b.length?a.indexOf(b,c):-1;for(;c<a.length;c++)if(c in a&&a[c]===b)return c;return-1},r=Array.prototype.forEach?function(a,b,c){Array.prototype.forEach.call(a,b,c)}:function(a,b,c){for(var d=a.length,e=l(a)?a.split(""):a,f=0;f<d;f++)f in e&&b.call(c,e[f],f,a)},ia=Array.prototype.filter?function(a,b,c){return Array.prototype.filter.call(a,
b,c)}:function(a,b,c){for(var d=a.length,e=[],f=0,g=l(a)?a.split(""):a,h=0;h<d;h++)if(h in g){var p=g[h];b.call(c,p,h,a)&&(e[f++]=p)}return e},t=Array.prototype.reduce?function(a,b,c,d){d&&(b=da(b,d));return Array.prototype.reduce.call(a,b,c)}:function(a,b,c,d){var e=c;r(a,function(c,g){e=b.call(d,e,c,g,a)});return e},ja=Array.prototype.some?function(a,b,c){return Array.prototype.some.call(a,b,c)}:function(a,b,c){for(var d=a.length,e=l(a)?a.split(""):a,f=0;f<d;f++)if(f in e&&b.call(c,e[f],f,a))return!0;
return!1};function ka(a,b){var c;a:{c=a.length;for(var d=l(a)?a.split(""):a,e=0;e<c;e++)if(e in d&&b.call(void 0,d[e],e,a)){c=e;break a}c=-1}return 0>c?null:l(a)?a.charAt(c):a[c]}function la(a){return Array.prototype.concat.apply(Array.prototype,arguments)}function ma(a,b,c){return 2>=arguments.length?Array.prototype.slice.call(a,b):Array.prototype.slice.call(a,b,c)};var u;a:{var na=k.navigator;if(na){var oa=na.userAgent;if(oa){u=oa;break a}}u=""};var pa=q(u,"Opera")||q(u,"OPR"),v=q(u,"Trident")||q(u,"MSIE"),qa=q(u,"Edge"),ra=q(u,"Gecko")&&!(q(u.toLowerCase(),"webkit")&&!q(u,"Edge"))&&!(q(u,"Trident")||q(u,"MSIE"))&&!q(u,"Edge"),sa=q(u.toLowerCase(),"webkit")&&!q(u,"Edge");function ta(){var a=k.document;return a?a.documentMode:void 0}var ua;
a:{var va="",wa=function(){var a=u;if(ra)return/rv\:([^\);]+)(\)|;)/.exec(a);if(qa)return/Edge\/([\d\.]+)/.exec(a);if(v)return/\b(?:MSIE|rv)[: ]([^\);]+)(\)|;)/.exec(a);if(sa)return/WebKit\/(\S+)/.exec(a);if(pa)return/(?:Version)[ \/]?(\S+)/.exec(a)}();wa&&(va=wa?wa[1]:"");if(v){var xa=ta();if(null!=xa&&xa>parseFloat(va)){ua=String(xa);break a}}ua=va}var ya={};
function za(a){if(!ya[a]){for(var b=0,c=fa(String(ua)).split("."),d=fa(String(a)).split("."),e=Math.max(c.length,d.length),f=0;0==b&&f<e;f++){var g=c[f]||"",h=d[f]||"",p=/(\d*)(\D*)/g,y=/(\d*)(\D*)/g;do{var D=p.exec(g)||["","",""],X=y.exec(h)||["","",""];if(0==D[0].length&&0==X[0].length)break;b=ga(0==D[1].length?0:parseInt(D[1],10),0==X[1].length?0:parseInt(X[1],10))||ga(0==D[2].length,0==X[2].length)||ga(D[2],X[2])}while(0==b)}ya[a]=0<=b}}
var Aa=k.document,Ba=Aa&&v?ta()||("CSS1Compat"==Aa.compatMode?parseInt(ua,10):5):void 0;var w=v&&!(9<=Number(Ba)),Ca=v&&!(8<=Number(Ba));function x(a,b,c,d){this.a=a;this.nodeName=c;this.nodeValue=d;this.nodeType=2;this.parentNode=this.ownerElement=b}function Da(a,b){var c=Ca&&"href"==b.nodeName?a.getAttribute(b.nodeName,2):b.nodeValue;return new x(b,a,b.nodeName,c)};function z(a){var b=null,c=a.nodeType;1==c&&(b=a.textContent,b=void 0==b||null==b?a.innerText:b,b=void 0==b||null==b?"":b);if("string"!=typeof b)if(w&&"title"==a.nodeName.toLowerCase()&&1==c)b=a.text;else if(9==c||1==c){a=9==c?a.documentElement:a.firstChild;for(var c=0,d=[],b="";a;){do 1!=a.nodeType&&(b+=a.nodeValue),w&&"title"==a.nodeName.toLowerCase()&&(b+=a.text),d[c++]=a;while(a=a.firstChild);for(;c&&!(a=d[--c].nextSibling););}}else b=a.nodeValue;return""+b}
function A(a,b,c){if(null===b)return!0;try{if(!a.getAttribute)return!1}catch(d){return!1}Ca&&"class"==b&&(b="className");return null==c?!!a.getAttribute(b):a.getAttribute(b,2)==c}function B(a,b,c,d,e){return(w?Ea:Fa).call(null,a,b,l(c)?c:null,l(d)?d:null,e||new C)}
function Ea(a,b,c,d,e){if(a instanceof E||8==a.b||c&&null===a.b){var f=b.all;if(!f)return e;a=Ga(a);if("*"!=a&&(f=b.getElementsByTagName(a),!f))return e;if(c){for(var g=[],h=0;b=f[h++];)A(b,c,d)&&g.push(b);f=g}for(h=0;b=f[h++];)"*"==a&&"!"==b.tagName||F(e,b);return e}Ha(a,b,c,d,e);return e}
function Fa(a,b,c,d,e){b.getElementsByName&&d&&"name"==c&&!v?(b=b.getElementsByName(d),r(b,function(b){a.a(b)&&F(e,b)})):b.getElementsByClassName&&d&&"class"==c?(b=b.getElementsByClassName(d),r(b,function(b){b.className==d&&a.a(b)&&F(e,b)})):a instanceof G?Ha(a,b,c,d,e):b.getElementsByTagName&&(b=b.getElementsByTagName(a.f()),r(b,function(a){A(a,c,d)&&F(e,a)}));return e}
function Ia(a,b,c,d,e){var f;if((a instanceof E||8==a.b||c&&null===a.b)&&(f=b.childNodes)){var g=Ga(a);if("*"!=g&&(f=ia(f,function(a){return a.tagName&&a.tagName.toLowerCase()==g}),!f))return e;c&&(f=ia(f,function(a){return A(a,c,d)}));r(f,function(a){"*"==g&&("!"==a.tagName||"*"==g&&1!=a.nodeType)||F(e,a)});return e}return Ja(a,b,c,d,e)}function Ja(a,b,c,d,e){for(b=b.firstChild;b;b=b.nextSibling)A(b,c,d)&&a.a(b)&&F(e,b);return e}
function Ha(a,b,c,d,e){for(b=b.firstChild;b;b=b.nextSibling)A(b,c,d)&&a.a(b)&&F(e,b),Ha(a,b,c,d,e)}function Ga(a){if(a instanceof G){if(8==a.b)return"!";if(null===a.b)return"*"}return a.f()};!ra&&!v||v&&9<=Number(Ba)||ra&&za("1.9.1");v&&za("9");function Ka(a,b){if(!a||!b)return!1;if(a.contains&&1==b.nodeType)return a==b||a.contains(b);if("undefined"!=typeof a.compareDocumentPosition)return a==b||!!(a.compareDocumentPosition(b)&16);for(;b&&a!=b;)b=b.parentNode;return b==a}
function La(a,b){if(a==b)return 0;if(a.compareDocumentPosition)return a.compareDocumentPosition(b)&2?1:-1;if(v&&!(9<=Number(Ba))){if(9==a.nodeType)return-1;if(9==b.nodeType)return 1}if("sourceIndex"in a||a.parentNode&&"sourceIndex"in a.parentNode){var c=1==a.nodeType,d=1==b.nodeType;if(c&&d)return a.sourceIndex-b.sourceIndex;var e=a.parentNode,f=b.parentNode;return e==f?Ma(a,b):!c&&Ka(e,b)?-1*Na(a,b):!d&&Ka(f,a)?Na(b,a):(c?a.sourceIndex:e.sourceIndex)-(d?b.sourceIndex:f.sourceIndex)}d=9==a.nodeType?
a:a.ownerDocument||a.document;c=d.createRange();c.selectNode(a);c.collapse(!0);d=d.createRange();d.selectNode(b);d.collapse(!0);return c.compareBoundaryPoints(k.Range.START_TO_END,d)}function Na(a,b){var c=a.parentNode;if(c==b)return-1;for(var d=b;d.parentNode!=c;)d=d.parentNode;return Ma(d,a)}function Ma(a,b){for(var c=b;c=c.previousSibling;)if(c==a)return-1;return 1};function C(){this.b=this.a=null;this.l=0}function Oa(a){this.node=a;this.a=this.b=null}function Pa(a,b){if(!a.a)return b;if(!b.a)return a;for(var c=a.a,d=b.a,e=null,f=null,g=0;c&&d;){var f=c.node,h=d.node;f==h||f instanceof x&&h instanceof x&&f.a==h.a?(f=c,c=c.a,d=d.a):0<La(c.node,d.node)?(f=d,d=d.a):(f=c,c=c.a);(f.b=e)?e.a=f:a.a=f;e=f;g++}for(f=c||d;f;)f.b=e,e=e.a=f,g++,f=f.a;a.b=e;a.l=g;return a}function Qa(a,b){var c=new Oa(b);c.a=a.a;a.b?a.a.b=c:a.a=a.b=c;a.a=c;a.l++}
function F(a,b){var c=new Oa(b);c.b=a.b;a.a?a.b.a=c:a.a=a.b=c;a.b=c;a.l++}function Ra(a){return(a=a.a)?a.node:null}function Sa(a){return(a=Ra(a))?z(a):""}function H(a,b){return new Ta(a,!!b)}function Ta(a,b){this.f=a;this.b=(this.c=b)?a.b:a.a;this.a=null}function I(a){var b=a.b;if(null==b)return null;var c=a.a=b;a.b=a.c?b.b:b.a;return c.node};function n(a){this.i=a;this.b=this.g=!1;this.f=null}function J(a){return"\n  "+a.toString().split("\n").join("\n  ")}function Ua(a,b){a.g=b}function Va(a,b){a.b=b}function K(a,b){var c=a.a(b);return c instanceof C?+Sa(c):+c}function L(a,b){var c=a.a(b);return c instanceof C?Sa(c):""+c}function M(a,b){var c=a.a(b);return c instanceof C?!!c.l:!!c};function N(a,b,c){n.call(this,a.i);this.c=a;this.h=b;this.o=c;this.g=b.g||c.g;this.b=b.b||c.b;this.c==Wa&&(c.b||c.g||4==c.i||0==c.i||!b.f?b.b||b.g||4==b.i||0==b.i||!c.f||(this.f={name:c.f.name,s:b}):this.f={name:b.f.name,s:c})}m(N);
function O(a,b,c,d,e){b=b.a(d);c=c.a(d);var f;if(b instanceof C&&c instanceof C){b=H(b);for(d=I(b);d;d=I(b))for(e=H(c),f=I(e);f;f=I(e))if(a(z(d),z(f)))return!0;return!1}if(b instanceof C||c instanceof C){b instanceof C?(e=b,d=c):(e=c,d=b);f=H(e);for(var g=typeof d,h=I(f);h;h=I(f)){switch(g){case "number":h=+z(h);break;case "boolean":h=!!z(h);break;case "string":h=z(h);break;default:throw Error("Illegal primitive type for comparison.");}if(e==b&&a(h,d)||e==c&&a(d,h))return!0}return!1}return e?"boolean"==
typeof b||"boolean"==typeof c?a(!!b,!!c):"number"==typeof b||"number"==typeof c?a(+b,+c):a(b,c):a(+b,+c)}N.prototype.a=function(a){return this.c.m(this.h,this.o,a)};N.prototype.toString=function(){var a="Binary Expression: "+this.c,a=a+J(this.h);return a+=J(this.o)};function Xa(a,b,c,d){this.a=a;this.w=b;this.i=c;this.m=d}Xa.prototype.toString=function(){return this.a};var Ya={};
function P(a,b,c,d){if(Ya.hasOwnProperty(a))throw Error("Binary operator already created: "+a);a=new Xa(a,b,c,d);return Ya[a.toString()]=a}P("div",6,1,function(a,b,c){return K(a,c)/K(b,c)});P("mod",6,1,function(a,b,c){return K(a,c)%K(b,c)});P("*",6,1,function(a,b,c){return K(a,c)*K(b,c)});P("+",5,1,function(a,b,c){return K(a,c)+K(b,c)});P("-",5,1,function(a,b,c){return K(a,c)-K(b,c)});P("<",4,2,function(a,b,c){return O(function(a,b){return a<b},a,b,c)});
P(">",4,2,function(a,b,c){return O(function(a,b){return a>b},a,b,c)});P("<=",4,2,function(a,b,c){return O(function(a,b){return a<=b},a,b,c)});P(">=",4,2,function(a,b,c){return O(function(a,b){return a>=b},a,b,c)});var Wa=P("=",3,2,function(a,b,c){return O(function(a,b){return a==b},a,b,c,!0)});P("!=",3,2,function(a,b,c){return O(function(a,b){return a!=b},a,b,c,!0)});P("and",2,2,function(a,b,c){return M(a,c)&&M(b,c)});P("or",1,2,function(a,b,c){return M(a,c)||M(b,c)});function Q(a,b,c){this.a=a;this.b=b||1;this.f=c||1};function Za(a,b){if(b.a.length&&4!=a.i)throw Error("Primary expression must evaluate to nodeset if filter has predicate(s).");n.call(this,a.i);this.c=a;this.h=b;this.g=a.g;this.b=a.b}m(Za);Za.prototype.a=function(a){a=this.c.a(a);return $a(this.h,a)};Za.prototype.toString=function(){var a;a="Filter:"+J(this.c);return a+=J(this.h)};function ab(a,b){if(b.length<a.A)throw Error("Function "+a.j+" expects at least"+a.A+" arguments, "+b.length+" given");if(null!==a.v&&b.length>a.v)throw Error("Function "+a.j+" expects at most "+a.v+" arguments, "+b.length+" given");a.B&&r(b,function(b,d){if(4!=b.i)throw Error("Argument "+d+" to function "+a.j+" is not of type Nodeset: "+b);});n.call(this,a.i);this.h=a;this.c=b;Ua(this,a.g||ja(b,function(a){return a.g}));Va(this,a.D&&!b.length||a.C&&!!b.length||ja(b,function(a){return a.b}))}m(ab);
ab.prototype.a=function(a){return this.h.m.apply(null,la(a,this.c))};ab.prototype.toString=function(){var a="Function: "+this.h;if(this.c.length)var b=t(this.c,function(a,b){return a+J(b)},"Arguments:"),a=a+J(b);return a};function bb(a,b,c,d,e,f,g,h,p){this.j=a;this.i=b;this.g=c;this.D=d;this.C=e;this.m=f;this.A=g;this.v=void 0!==h?h:g;this.B=!!p}bb.prototype.toString=function(){return this.j};var cb={};
function R(a,b,c,d,e,f,g,h){if(cb.hasOwnProperty(a))throw Error("Function already created: "+a+".");cb[a]=new bb(a,b,c,d,!1,e,f,g,h)}R("boolean",2,!1,!1,function(a,b){return M(b,a)},1);R("ceiling",1,!1,!1,function(a,b){return Math.ceil(K(b,a))},1);R("concat",3,!1,!1,function(a,b){return t(ma(arguments,1),function(b,d){return b+L(d,a)},"")},2,null);R("contains",2,!1,!1,function(a,b,c){return q(L(b,a),L(c,a))},2);R("count",1,!1,!1,function(a,b){return b.a(a).l},1,1,!0);
R("false",2,!1,!1,function(){return!1},0);R("floor",1,!1,!1,function(a,b){return Math.floor(K(b,a))},1);R("id",4,!1,!1,function(a,b){function c(a){if(w){var b=e.all[a];if(b){if(b.nodeType&&a==b.id)return b;if(b.length)return ka(b,function(b){return a==b.id})}return null}return e.getElementById(a)}var d=a.a,e=9==d.nodeType?d:d.ownerDocument,d=L(b,a).split(/\s+/),f=[];r(d,function(a){a=c(a);!a||0<=ha(f,a)||f.push(a)});f.sort(La);var g=new C;r(f,function(a){F(g,a)});return g},1);
R("lang",2,!1,!1,function(){return!1},1);R("last",1,!0,!1,function(a){if(1!=arguments.length)throw Error("Function last expects ()");return a.f},0);R("local-name",3,!1,!0,function(a,b){var c=b?Ra(b.a(a)):a.a;return c?c.localName||c.nodeName.toLowerCase():""},0,1,!0);R("name",3,!1,!0,function(a,b){var c=b?Ra(b.a(a)):a.a;return c?c.nodeName.toLowerCase():""},0,1,!0);R("namespace-uri",3,!0,!1,function(){return""},0,1,!0);
R("normalize-space",3,!1,!0,function(a,b){return(b?L(b,a):z(a.a)).replace(/[\s\xa0]+/g," ").replace(/^\s+|\s+$/g,"")},0,1);R("not",2,!1,!1,function(a,b){return!M(b,a)},1);R("number",1,!1,!0,function(a,b){return b?K(b,a):+z(a.a)},0,1);R("position",1,!0,!1,function(a){return a.b},0);R("round",1,!1,!1,function(a,b){return Math.round(K(b,a))},1);R("starts-with",2,!1,!1,function(a,b,c){b=L(b,a);a=L(c,a);return 0==b.lastIndexOf(a,0)},2);R("string",3,!1,!0,function(a,b){return b?L(b,a):z(a.a)},0,1);
R("string-length",1,!1,!0,function(a,b){return(b?L(b,a):z(a.a)).length},0,1);R("substring",3,!1,!1,function(a,b,c,d){c=K(c,a);if(isNaN(c)||Infinity==c||-Infinity==c)return"";d=d?K(d,a):Infinity;if(isNaN(d)||-Infinity===d)return"";c=Math.round(c)-1;var e=Math.max(c,0);a=L(b,a);return Infinity==d?a.substring(e):a.substring(e,c+Math.round(d))},2,3);R("substring-after",3,!1,!1,function(a,b,c){b=L(b,a);a=L(c,a);c=b.indexOf(a);return-1==c?"":b.substring(c+a.length)},2);
R("substring-before",3,!1,!1,function(a,b,c){b=L(b,a);a=L(c,a);a=b.indexOf(a);return-1==a?"":b.substring(0,a)},2);R("sum",1,!1,!1,function(a,b){for(var c=H(b.a(a)),d=0,e=I(c);e;e=I(c))d+=+z(e);return d},1,1,!0);R("translate",3,!1,!1,function(a,b,c,d){b=L(b,a);c=L(c,a);var e=L(d,a);a={};for(d=0;d<c.length;d++){var f=c.charAt(d);f in a||(a[f]=e.charAt(d))}c="";for(d=0;d<b.length;d++)f=b.charAt(d),c+=f in a?a[f]:f;return c},3);R("true",2,!1,!1,function(){return!0},0);function G(a,b){this.h=a;this.c=void 0!==b?b:null;this.b=null;switch(a){case "comment":this.b=8;break;case "text":this.b=3;break;case "processing-instruction":this.b=7;break;case "node":break;default:throw Error("Unexpected argument");}}function db(a){return"comment"==a||"text"==a||"processing-instruction"==a||"node"==a}G.prototype.a=function(a){return null===this.b||this.b==a.nodeType};G.prototype.f=function(){return this.h};
G.prototype.toString=function(){var a="Kind Test: "+this.h;null===this.c||(a+=J(this.c));return a};function eb(a){this.b=a;this.a=0}function fb(a){a=a.match(gb);for(var b=0;b<a.length;b++)hb.test(a[b])&&a.splice(b,1);return new eb(a)}var gb=/\$?(?:(?![0-9-\.])(?:\*|[\w-\.]+):)?(?![0-9-\.])(?:\*|[\w-\.]+)|\/\/|\.\.|::|\d+(?:\.\d*)?|\.\d+|"[^"]*"|'[^']*'|[!<>]=|\s+|./g,hb=/^\s/;function S(a,b){return a.b[a.a+(b||0)]}function T(a){return a.b[a.a++]}function ib(a){return a.b.length<=a.a};function jb(a){n.call(this,3);this.c=a.substring(1,a.length-1)}m(jb);jb.prototype.a=function(){return this.c};jb.prototype.toString=function(){return"Literal: "+this.c};function E(a,b){this.j=a.toLowerCase();var c;c="*"==this.j?"*":"http://www.w3.org/1999/xhtml";this.c=b?b.toLowerCase():c}E.prototype.a=function(a){var b=a.nodeType;if(1!=b&&2!=b)return!1;b=void 0!==a.localName?a.localName:a.nodeName;return"*"!=this.j&&this.j!=b.toLowerCase()?!1:"*"==this.c?!0:this.c==(a.namespaceURI?a.namespaceURI.toLowerCase():"http://www.w3.org/1999/xhtml")};E.prototype.f=function(){return this.j};
E.prototype.toString=function(){return"Name Test: "+("http://www.w3.org/1999/xhtml"==this.c?"":this.c+":")+this.j};function kb(a,b){n.call(this,a.i);this.h=a;this.c=b;this.g=a.g;this.b=a.b;if(1==this.c.length){var c=this.c[0];c.u||c.c!=lb||(c=c.o,"*"!=c.f()&&(this.f={name:c.f(),s:null}))}}m(kb);function mb(){n.call(this,4)}m(mb);mb.prototype.a=function(a){var b=new C;a=a.a;9==a.nodeType?F(b,a):F(b,a.ownerDocument);return b};mb.prototype.toString=function(){return"Root Helper Expression"};function nb(){n.call(this,4)}m(nb);nb.prototype.a=function(a){var b=new C;F(b,a.a);return b};nb.prototype.toString=function(){return"Context Helper Expression"};
function ob(a){return"/"==a||"//"==a}kb.prototype.a=function(a){var b=this.h.a(a);if(!(b instanceof C))throw Error("Filter expression must evaluate to nodeset.");a=this.c;for(var c=0,d=a.length;c<d&&b.l;c++){var e=a[c],f=H(b,e.c.a),g;if(e.g||e.c!=pb)if(e.g||e.c!=qb)for(g=I(f),b=e.a(new Q(g));null!=(g=I(f));)g=e.a(new Q(g)),b=Pa(b,g);else g=I(f),b=e.a(new Q(g));else{for(g=I(f);(b=I(f))&&(!g.contains||g.contains(b))&&b.compareDocumentPosition(g)&8;g=b);b=e.a(new Q(g))}}return b};
kb.prototype.toString=function(){var a;a="Path Expression:"+J(this.h);if(this.c.length){var b=t(this.c,function(a,b){return a+J(b)},"Steps:");a+=J(b)}return a};function rb(a){n.call(this,4);this.c=a;Ua(this,ja(this.c,function(a){return a.g}));Va(this,ja(this.c,function(a){return a.b}))}m(rb);rb.prototype.a=function(a){var b=new C;r(this.c,function(c){c=c.a(a);if(!(c instanceof C))throw Error("Path expression must evaluate to NodeSet.");b=Pa(b,c)});return b};rb.prototype.toString=function(){return t(this.c,function(a,b){return a+J(b)},"Union Expression:")};function sb(a,b){this.a=a;this.b=!!b}
function $a(a,b,c){for(c=c||0;c<a.a.length;c++)for(var d=a.a[c],e=H(b),f=b.l,g,h=0;g=I(e);h++){var p=a.b?f-h:h+1;g=d.a(new Q(g,p,f));if("number"==typeof g)p=p==g;else if("string"==typeof g||"boolean"==typeof g)p=!!g;else if(g instanceof C)p=0<g.l;else throw Error("Predicate.evaluate returned an unexpected type.");if(!p){p=e;g=p.f;var y=p.a;if(!y)throw Error("Next must be called at least once before remove.");var D=y.b,y=y.a;D?D.a=y:g.a=y;y?y.b=D:g.b=D;g.l--;p.a=null}}return b}
sb.prototype.toString=function(){return t(this.a,function(a,b){return a+J(b)},"Predicates:")};function U(a,b,c,d){n.call(this,4);this.c=a;this.o=b;this.h=c||new sb([]);this.u=!!d;b=this.h;b=0<b.a.length?b.a[0].f:null;a.b&&b&&(a=b.name,a=w?a.toLowerCase():a,this.f={name:a,s:b.s});a:{a=this.h;for(b=0;b<a.a.length;b++)if(c=a.a[b],c.g||1==c.i||0==c.i){a=!0;break a}a=!1}this.g=a}m(U);
U.prototype.a=function(a){var b=a.a,c=null,c=this.f,d=null,e=null,f=0;c&&(d=c.name,e=c.s?L(c.s,a):null,f=1);if(this.u)if(this.g||this.c!=tb)if(a=H((new U(ub,new G("node"))).a(a)),b=I(a))for(c=this.m(b,d,e,f);null!=(b=I(a));)c=Pa(c,this.m(b,d,e,f));else c=new C;else c=B(this.o,b,d,e),c=$a(this.h,c,f);else c=this.m(a.a,d,e,f);return c};U.prototype.m=function(a,b,c,d){a=this.c.f(this.o,a,b,c);return a=$a(this.h,a,d)};
U.prototype.toString=function(){var a;a="Step:"+J("Operator: "+(this.u?"//":"/"));this.c.j&&(a+=J("Axis: "+this.c));a+=J(this.o);if(this.h.a.length){var b=t(this.h.a,function(a,b){return a+J(b)},"Predicates:");a+=J(b)}return a};function vb(a,b,c,d){this.j=a;this.f=b;this.a=c;this.b=d}vb.prototype.toString=function(){return this.j};var wb={};function V(a,b,c,d){if(wb.hasOwnProperty(a))throw Error("Axis already created: "+a);b=new vb(a,b,c,!!d);return wb[a]=b}
V("ancestor",function(a,b){for(var c=new C,d=b;d=d.parentNode;)a.a(d)&&Qa(c,d);return c},!0);V("ancestor-or-self",function(a,b){var c=new C,d=b;do a.a(d)&&Qa(c,d);while(d=d.parentNode);return c},!0);
var lb=V("attribute",function(a,b){var c=new C,d=a.f();if("style"==d&&w&&b.style)return F(c,new x(b.style,b,"style",b.style.cssText)),c;var e=b.attributes;if(e)if(a instanceof G&&null===a.b||"*"==d)for(var d=0,f;f=e[d];d++)w?f.nodeValue&&F(c,Da(b,f)):F(c,f);else(f=e.getNamedItem(d))&&(w?f.nodeValue&&F(c,Da(b,f)):F(c,f));return c},!1),tb=V("child",function(a,b,c,d,e){return(w?Ia:Ja).call(null,a,b,l(c)?c:null,l(d)?d:null,e||new C)},!1,!0);V("descendant",B,!1,!0);
var ub=V("descendant-or-self",function(a,b,c,d){var e=new C;A(b,c,d)&&a.a(b)&&F(e,b);return B(a,b,c,d,e)},!1,!0),pb=V("following",function(a,b,c,d){var e=new C;do for(var f=b;f=f.nextSibling;)A(f,c,d)&&a.a(f)&&F(e,f),e=B(a,f,c,d,e);while(b=b.parentNode);return e},!1,!0);V("following-sibling",function(a,b){for(var c=new C,d=b;d=d.nextSibling;)a.a(d)&&F(c,d);return c},!1);V("namespace",function(){return new C},!1);
var xb=V("parent",function(a,b){var c=new C;if(9==b.nodeType)return c;if(2==b.nodeType)return F(c,b.ownerElement),c;var d=b.parentNode;a.a(d)&&F(c,d);return c},!1),qb=V("preceding",function(a,b,c,d){var e=new C,f=[];do f.unshift(b);while(b=b.parentNode);for(var g=1,h=f.length;g<h;g++){var p=[];for(b=f[g];b=b.previousSibling;)p.unshift(b);for(var y=0,D=p.length;y<D;y++)b=p[y],A(b,c,d)&&a.a(b)&&F(e,b),e=B(a,b,c,d,e)}return e},!0,!0);
V("preceding-sibling",function(a,b){for(var c=new C,d=b;d=d.previousSibling;)a.a(d)&&Qa(c,d);return c},!0);var yb=V("self",function(a,b){var c=new C;a.a(b)&&F(c,b);return c},!1);function zb(a){n.call(this,1);this.c=a;this.g=a.g;this.b=a.b}m(zb);zb.prototype.a=function(a){return-K(this.c,a)};zb.prototype.toString=function(){return"Unary Expression: -"+J(this.c)};function Ab(a){n.call(this,1);this.c=a}m(Ab);Ab.prototype.a=function(){return this.c};Ab.prototype.toString=function(){return"Number: "+this.c};function Bb(a,b){this.a=a;this.b=b}function Cb(a){for(var b,c=[];;){W(a,"Missing right hand side of binary expression.");b=Db(a);var d=T(a.a);if(!d)break;var e=(d=Ya[d]||null)&&d.w;if(!e){a.a.a--;break}for(;c.length&&e<=c[c.length-1].w;)b=new N(c.pop(),c.pop(),b);c.push(b,d)}for(;c.length;)b=new N(c.pop(),c.pop(),b);return b}function W(a,b){if(ib(a.a))throw Error(b);}function Eb(a,b){var c=T(a.a);if(c!=b)throw Error("Bad token, expected: "+b+" got: "+c);}
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!function(a){var b=a.config.menuSettings,c={},d=MathJax.Ajax.config.path;d.a11y||(d.a11y=a.config.root+"/extensions/a11y");var e=MathJax.Extension["auto-collapse"]={version:"1.5.0",config:a.CombineConfig("auto-collapse",{disabled:!1}),dependents:[],Enable:function(d,e){b.autocollapse=!0,e&&(c.autocollapse=!0),this.config.disabled=!1,MathJax.Extension.collapsible.Enable(!1,e),d&&a.Queue(["Reprocess",a],["CollapseWideMath",this])},Disable:function(d,e){b.autocollapse=!1,e&&(c.autocollapse=!1),this.config.disabled=!0;for(var f=this.dependents.length-1;f>=0;f--){var g=this.dependents[f];g.Disable&&g.Disable(!1,e)}d&&a.Queue(["Rerender",a])},Dependent:function(a){this.dependents.push(a)},Startup:function(){var b=MathJax.Extension.collapsible;b&&b.Dependent(this),a.postInputHooks.Add(["Filter",e],150),a.Queue(function(){return e.CollapseWideMath()}),window.addEventListener?window.addEventListener("resize",e.resizeHandler,!1):window.attachEvent?window.attachEvent("onresize",e.resizeHandler):window.onresize=e.resizeHandler},Filter:function(a,b,c){a.enriched&&!this.config.disabled&&("block"===a.root.Get("display")||c.parentNode.childNodes.length<=3)&&(a.root.SRE={action:this.Actions(a.root)})},Actions:function(a){var b=[];return this.getActions(a,0,b),this.sortActions(b)},getActions:function(a,b,c){if(!a.isToken&&a.data){b++;for(var d=0,e=a.data.length;d<e;d++)if(a.data[d]){var f=a.data[d];f.collapsible?(c[b]||(c[b]=[]),c[b].push(f),this.getActions(f.data[1],b,c)):this.getActions(f,b,c)}}},sortActions:function(a){for(var b=[],c=0,d=a.length;c<d;c++)a[c]&&(b=b.concat(a[c].sort(this.sortActionsBy)));return b},sortActionsBy:function(a,b){return a=a.data[1].complexity,b=b.data[1].complexity,a<b?-1:a>b?1:0},CollapseWideMath:function(b){if(!this.config.disabled){this.GetContainerWidths(b);var c=a.getAllJax(b),d={collapse:[],jax:c,m:c.length,i:0,changed:!1};return this.collapseState(d)}},collapseState:function(b){for(var c=b.collapse;b.i<b.m;){var d=b.jax[b.i],e=d.root.SRE;if(b.changed=!1,e&&e.action.length&&(e.cwidth<e.m||e.cwidth>e.M)){var f=this.getActionWidths(d,b);if(f)return f;this.collapseActions(e,b),b.changed&&c.push(d.SourceElement())}b.i++}if(0!==c.length)return 1===c.length&&(c=c[0]),a.Rerender(c)},collapseActions:function(a,b){for(var c=a.width,d=c,e=1e6,f=a.action.length-1;f>=0;f--){var g=a.action[f],h=g.selection;c>a.cwidth?(g.selection=1,d=g.SREwidth,e=c):g.selection=2,c=g.SREwidth,a.DOMupdate?document.getElementById(g.id).setAttribute("selection",g.selection):g.selection!==h&&(b.changed=!0)}a.m=d,a.M=e},getActionWidths:function(a,b){if(!a.root.SRE.actionWidths){MathJax.OutputJax[a.outputJax].getMetrics(a);try{this.computeActionWidths(a)}catch(a){if(!a.restart)throw a;return MathJax.Callback.After(["collapseState",this,b],a.restart)}b.changed=!0}return null},computeActionWidths:function(a){var b,c=a.root.SRE,d=c.action,e={};for(c.width=a.sreGetRootWidth(e),b=d.length-1;b>=0;b--)d[b].selection=2;for(b=d.length-1;b>=0;b--){var f=d[b];null==f.SREwidth&&(f.selection=1,f.SREwidth=a.sreGetActionWidth(e,f))}c.actionWidths=!0},GetContainerWidths:function(b){var c,d,e,f,g,h=a.getAllJax(b),i=MathJax.HTML.Element("span",{style:{display:"block"}}),j=[];for(c=0,d=h.length;c<d;c++)f=h[c],g=f.root,SRE=g.SRE,SRE&&SRE.action.length&&(null==SRE.width&&(f.sreGetMetrics(),SRE.m=SRE.width,SRE.M=1e6),e=f.SourceElement(),e.previousSibling.style.display="none",e.parentNode.insertBefore(i.cloneNode(!1),e),j.push([f,e]));for(c=0,d=j.length;c<d;c++)f=j[c][0],e=j[c][1],e.previousSibling.offsetWidth&&(f.root.SRE.cwidth=e.previousSibling.offsetWidth*f.root.SRE.em);for(c=0,d=j.length;c<d;c++)f=j[c][0],e=j[c][1],e.parentNode.removeChild(e.previousSibling),e.previousSibling.style.display=""},timer:null,running:!1,retry:!1,saved_delay:0,resizeHandler:function(a){if(!e.config.disabled){if(e.running)return void(e.retry=!0);e.timer&&clearTimeout(e.timer),e.timer=setTimeout(e.resizeAction,100)}},resizeAction:function(){e.timer=null,e.running=!0,a.Queue(function(){e.saved_delay=a.processSectionDelay,a.processSectionDelay=0},["CollapseWideMath",e],["resizeCheck",e])},resizeCheck:function(){e.running=!1,a.processSectionDelay=e.saved_delay,e.retry&&(e.retry=!1,setTimeout(e.resizeHandler,0))}};a.Register.StartupHook("End Extensions",function(){null==b.autocollapse?b.autocollapse=!e.config.disabled:e.config.disabled=!b.autocollapse,a.Register.StartupHook("MathMenu Ready",function(){c=MathJax.Menu.cookie;var a,d=function(a){e[b.autocollapse?"Enable":"Disable"](!0,!0),MathJax.Menu.saveCookie()},f=MathJax.Menu.ITEM,g=MathJax.Menu.menu,h=f.CHECKBOX(["AutoCollapse","Auto Collapse"],"autocollapse",{action:d}),i=(g.FindId("Accessibility")||{}).submenu;i?(a=i.IndexOfId("AutoCollapse"),null!==a?i.items[a]=h:(a=i.IndexOfId("CollapsibleMath"),i.items.splice(a+1,0,h))):(a=g.IndexOfId("CollapsibleMath"),g.items.splice(a+1,0,h));var j=function(){e[b.autocollapse?"Enable":"Disable"]()};MathJax.Extension.collapse?j():MathJax.Hub.Register.StartupHook("Auto Collapse Ready",j)},25)},25)}(MathJax.Hub),MathJax.ElementJax.Augment({sreGetMetrics:function(){MathJax.OutputJax[this.outputJax].sreGetMetrics(this,this.root.SRE)},sreGetRootWidth:function(a){return MathJax.OutputJax[this.outputJax].sreGetRootWidth(this,a)},sreGetActionWidth:function(a,b){return MathJax.OutputJax[this.outputJax].sreGetActionWidth(this,a,b)}}),MathJax.OutputJax.Augment({getMetrics:function(){},sreGetMetrics:function(a,b){b.cwidth=1e6,b.width=0,b.em=12},sreGetRootWidth:function(a,b){return 0},sreGetActionWidth:function(a,b,c){return 0}}),MathJax.Hub.Register.StartupHook("HTML-CSS Jax Ready",function(){MathJax.OutputJax["HTML-CSS"].Augment({sreGetMetrics:function(a,b){b.width=a.root.data[0].HTMLspanElement().parentNode.bbox.w,b.em=1/a.HTMLCSS.em/a.HTMLCSS.scale},sreGetRootWidth:function(a,b){var c=a.root.data[0].HTMLspanElement();return b.box=c.parentNode,b.box.bbox.w},sreGetActionWidth:function(a,b,c){return a.root.data[0].toHTML(b.box).bbox.w}})}),MathJax.Hub.Register.StartupHook("SVG Jax Ready",function(){MathJax.OutputJax.SVG.Augment({getMetrics:function(a){this.em=MathJax.ElementJax.mml.mbase.prototype.em=a.SVG.em,this.ex=a.SVG.ex,this.linebreakWidth=a.SVG.lineWidth,this.cwidth=a.SVG.cwidth},sreGetMetrics:function(a,b){b.width=a.root.SVGdata.w/1e3,b.em=1/a.SVG.em},sreGetRootWidth:function(a,b){return b.span=document.getElementById(a.inputID+"-Frame"),a.root.SVGdata.w/1e3},sreGetActionWidth:function(a,b,c){this.mathDiv=b.span,b.span.appendChild(this.textSVG);try{a.root.data[0].toSVG()}catch(a){var d=a}if(b.span.removeChild(this.textSVG),d)throw d;return a.root.data[0].SVGdata.w/1e3}})}),MathJax.Hub.Register.StartupHook("CommonHTML Jax Ready",function(){MathJax.OutputJax.CommonHTML.Augment({sreGetMetrics:function(a,b){b.width=a.root.CHTML.w,b.em=1/a.CHTML.em/a.CHTML.scale},sreGetRootWidth:function(a,b){return b.span=document.getElementById(a.inputID+"-Frame").firstChild,b.tmp=document.createElement("span"),b.tmp.className=b.span.className,a.root.CHTML.w/a.CHTML.scale},sreGetActionWidth:function(a,b,c){b.span.parentNode.replaceChild(b.tmp,b.span),MathJax.OutputJax.CommonHTML.CHTMLnode=b.tmp;try{a.root.data[0].toCommonHTML(b.tmp)}catch(a){var d=a}if(b.tmp.parentNode.replaceChild(b.span,b.tmp),d)throw d;return a.root.data[0].CHTML.w/a.CHTML.scale}})}),MathJax.Hub.Register.StartupHook("NativeMML Jax Ready",function(){MathJax.OutputJax.NativeMML.Augment({sreGetMetrics:function(a,b){var c=document.getElementById(a.inputID+"-Frame");b.width=c.offsetWidth,b.em=1,b.DOMupdate=!0},sreGetRootWidth:function(a,b){return b.span=document.getElementById(a.inputID+"-Frame").firstChild,b.span.offsetWidth},sreGetActionWidth:function(a,b,c){return document.getElementById(c.id).setAttribute("selection",1),b.span.offsetWidth}})}),MathJax.Ajax.Require("[a11y]/collapsible.js"),MathJax.Hub.Register.StartupHook("Collapsible Ready",function(){MathJax.Extension["auto-collapse"].Startup(),MathJax.Hub.Startup.signal.Post("Auto Collapse Ready"),MathJax.Ajax.loadComplete("[a11y]/auto-collapse.js")});



assets/js/mathjax/extensions/a11y/collapsible.js
!function(a){var b,c=a.config.menuSettings,d={},e="data-semantic-complexity",f=MathJax.Ajax.config.path;f.a11y||(f.a11y=a.config.root+"/extensions/a11y");var g=MathJax.Extension.collapsible={version:"1.5.0",config:a.CombineConfig("collapsible",{disabled:!1}),dependents:[],COMPLEXATTR:e,COMPLEXITY:{TEXT:.5,TOKEN:.5,CHILD:1,SCRIPT:.8,SQRT:2,SUBSUP:2,UNDEROVER:2,FRACTION:2,ACTION:2,PHANTOM:0,XML:2,GLYPH:2},COLLAPSE:{identifier:3,number:3,text:10,infixop:15,relseq:15,multirel:15,fenced:18,bigop:20,integral:20,fraction:12,sqrt:9,root:12,vector:15,matrix:15,cases:15,superscript:9,subscript:9,subsup:9,punctuated:{endpunct:1e7,startpunct:1e7,value:12}},MARKER:{identifier:"x",number:"#",text:"...",appl:{"limit function":"lim",value:"f()"},fraction:"/",sqrt:"\u221a",root:"\u221a",superscript:"\u25fd\u02d9",subscript:"\u25fd.",subsup:"\u25fd:",vector:{binomial:"(:)",determinant:"|:|",value:"\u27e8:\u27e9"},matrix:{squarematrix:"[::]",rowvector:"\u27e8\u22ef\u27e9",columnvector:"\u27e8\u22ee\u27e9",determinant:"|::|",value:"(::)"},cases:"{:",infixop:{addition:"+",subtraction:"\u2212",multiplication:"\u22c5",implicit:"\u22c5",value:"+"},punctuated:{text:"...",value:","}},Enable:function(b,e){c.collapsible=!0,e&&(d.collapsible=!0),this.config.disabled=!1,MathJax.Extension["semantic-enrich"].Enable(!1,e),b&&a.Queue(["Reprocess",a])},Disable:function(b,e){c.collapsible=!1,e&&(d.collapsible=!1),this.config.disabled=!0;for(var f=this.dependents.length-1;f>=0;f--){var g=this.dependents[f];g.Disable&&g.Disable(!1,e)}b&&a.Queue(["Reprocess",a])},Dependent:function(a){this.dependents.push(a)},Startup:function(){b=MathJax.ElementJax.mml;var c=MathJax.Extension["semantic-enrich"];c&&c.Dependent(this),a.postInputHooks.Add(["Filter",g],100)},Filter:function(a,b,c){a.enriched&&!this.config.disabled&&(a.root=a.root.Collapse(),a.root.inputID=c.id)},Marker:function(a){return b.mtext("\u25c2"+a+"\u25b8").With({mathcolor:"blue",attr:{},attrNames:[]})},MakeAction:function(a,c){var d=b.maction(a).With({id:this.getActionID(),actiontype:"toggle",complexity:a.getComplexity(),collapsible:!0,attrNames:["id","actiontype","selection",e],attr:{},selection:2});if(d.attr[e]=d.complexity,"math"===c.type){var f=b.mrow().With({complexity:c.complexity,attrNames:[],attr:{}});f.Append.apply(f,c.data);for(var g,h=c.attrNames.length-1;g=c.attrNames[h];h--)"data-semantic-"===g.substr(0,14)&&(f.attr[g]=c.attr[g],f.attrNames.push(g),delete c.attr[g],c.attrNames.splice(h,1));f.complexity=c.complexity,d.Append(f),c.data=[],c.Append(d),c.complexity=d.complexity,d=c}else d.Append(c);return d},actionID:1,getActionID:function(){return"MJX-Collapse-"+this.actionID++},Collapse:function(a){a.getComplexity();var b=(a.attr||{})["data-semantic-type"];if(b)if(this["Collapse_"+b])a=this["Collapse_"+b](a);else if(this.COLLAPSE[b]&&this.MARKER[b]){var c=a.attr["data-semantic-role"],d=this.COLLAPSE[b];if("number"!=typeof d&&(d=d[c]||d.value),a.complexity>d){var e=this.MARKER[b];"string"!=typeof e&&(e=e[c]||e.value),a=this.MakeAction(this.Marker(e),a)}}return a},UncollapseChild:function(a,b,c){if(null==c&&(c=1),this.SplitAttribute(a,"children").length===c){var d=1===a.data.length&&a.data[0].inferred?a.data[0]:a;if(d&&d.data[b]&&d.data[b].collapsible)return d.SetData(b,d.data[b].data[1]),a.complexity=d.complexity=null,a.getComplexity(),1}return 0},FindChildText:function(a,b){var c=this.FindChild(a,b);return c?(c.CoreMO()||c).data.join(""):"?"},FindChild:function(a,b){if(a){if(a.attr&&a.attr["data-semantic-id"]===b)return a;if(!a.isToken)for(var c=0,d=a.data.length;c<d;c++){var e=this.FindChild(a.data[c],b);if(e)return e}}return null},SplitAttribute:function(a,b){return(a.attr["data-semantic-"+b]||"").split(/,/)},Collapse_fenced:function(a){if(this.UncollapseChild(a,1),a.complexity>this.COLLAPSE.fenced&&"leftright"===a.attr["data-semantic-role"]){var b=a.data[0].data.join("")+a.data[a.data.length-1].data.join("");a=this.MakeAction(this.Marker(b),a)}return a},Collapse_appl:function(a){if(this.UncollapseChild(a,2,2)){var b=this.MARKER.appl;b=b[a.attr["data-semantic-role"]]||b.value,a=this.MakeAction(this.Marker(b),a)}return a},Collapse_sqrt:function(a){return this.UncollapseChild(a,0),a.complexity>this.COLLAPSE.sqrt&&(a=this.MakeAction(this.Marker(this.MARKER.sqrt),a)),a},Collapse_root:function(a){return this.UncollapseChild(a,0),a.complexity>this.COLLAPSE.sqrt&&(a=this.MakeAction(this.Marker(this.MARKER.sqrt),a)),a},Collapse_enclose:function(a){if(1===this.SplitAttribute(a,"children").length){var b=1===a.data.length&&a.data[0].inferred?a.data[0]:a;if(b.data[0]&&b.data[0].collapsible){var c=b.data[0];b.SetData(0,c.data[1]),c.SetData(1,a),a=c}}return a},Collapse_bigop:function(a){if(a.complexity>this.COLLAPSE.bigop||"mo"!==a.data[0].type){var b=this.SplitAttribute(a,"content").pop(),c=g.FindChildText(a,b);a=this.MakeAction(this.Marker(c),a)}return a},Collapse_integral:function(a){if(a.complexity>this.COLLAPSE.integral||"mo"!==a.data[0].type){var b=this.SplitAttribute(a,"content")[0],c=g.FindChildText(a,b);a=this.MakeAction(this.Marker(c),a)}return a},Collapse_relseq:function(a){if(a.complexity>this.COLLAPSE.relseq){var b=this.SplitAttribute(a,"content"),c=g.FindChildText(a,b[0]);b.length>1&&(c+="\u22ef"),a=this.MakeAction(this.Marker(c),a)}return a},Collapse_multirel:function(a){if(a.complexity>this.COLLAPSE.multirel){var b=this.SplitAttribute(a,"content"),c=g.FindChildText(a,b[0])+"\u22ef";a=this.MakeAction(this.Marker(c),a)}return a},Collapse_superscript:function(a){return this.UncollapseChild(a,0,2),a.complexity>this.COLLAPSE.superscript&&(a=this.MakeAction(this.Marker(this.MARKER.superscript),a)),a},Collapse_subscript:function(a){return this.UncollapseChild(a,0,2),a.complexity>this.COLLAPSE.subscript&&(a=this.MakeAction(this.Marker(this.MARKER.subscript),a)),a},Collapse_subsup:function(a){return this.UncollapseChild(a,0,3),a.complexity>this.COLLAPSE.subsup&&(a=this.MakeAction(this.Marker(this.MARKER.subsup),a)),a}};a.Register.StartupHook("End Extensions",function(){null==c.collapsible?c.collapsible=!g.config.disabled:g.config.disabled=!c.collapsible,a.Register.StartupHook("MathMenu Ready",function(){d=MathJax.Menu.cookie;var a,b=function(a){g[c.collapsible?"Enable":"Disable"](!0,!0),MathJax.Menu.saveCookie()},e=MathJax.Menu.ITEM,f=MathJax.Menu.menu,h=e.CHECKBOX(["CollapsibleMath","Collapsible Math"],"collapsible",{action:b}),i=(f.FindId("Accessibility")||{}).submenu;i?(a=i.IndexOfId("CollapsibleMath"),null!==a?i.items[a]=h:i.items.push(e.RULE(),h)):(a=f.IndexOfId("About"),f.items.splice(a,0,h,e.RULE()))},15)},15)}(MathJax.Hub),MathJax.Ajax.Require("[a11y]/semantic-enrich.js"),MathJax.Hub.Register.StartupHook("Semantic Enrich Ready",function(){var a=MathJax.ElementJax.mml,b=MathJax.Extension.collapsible,c=b.COMPLEXITY,d=b.COMPLEXATTR;b.Startup(),a.mbase.Augment({Collapse:function(){return b.Collapse(this)},getComplexity:function(){if(null==this.complexity){var a=0;if(this.isToken)a=c.TEXT*this.data.join("").length+c.TOKEN;else{for(var b=0,e=this.data.length;b<e;b++)this.data[b]&&(this.SetData(b,this.data[b].Collapse()),a+=this.data[b].complexity);e>1&&(a+=e*c.CHILD)}!this.attrNames||"complexity"in this||this.attrNames.push(d),this.attr&&(this.attr[d]=a),this.complexity=a}return this.complexity},reportComplexity:function(){!this.attr||!this.attrNames||d in this.attr||(this.attrNames.push(d),this.attr[d]=this.complexity)}}),a.mfrac.Augment({getComplexity:function(){return null==this.complexity&&(this.SUPER(arguments).getComplexity.call(this),this.complexity*=c.SCRIPT,this.complexity+=c.FRACTION,this.attr[d]=this.complexity),this.complexity}}),a.msqrt.Augment({getComplexity:function(){return null==this.complexity&&(this.SUPER(arguments).getComplexity.call(this),this.complexity+=c.SQRT,this.attr[d]=this.complexity),this.complexity}}),a.mroot.Augment({getComplexity:function(){return null==this.complexity&&(this.SUPER(arguments).getComplexity.call(this),this.complexity-=(1-c.SCRIPT)*this.data[1].getComplexity(),this.complexity+=c.SQRT,this.attr[d]=this.complexity),this.complexity}}),a.msubsup.Augment({getComplexity:function(){if(null==this.complexity){var a=0;this.data[this.sub]&&(a=this.data[this.sub].getComplexity()+c.CHILD),this.data[this.sup]&&(a=Math.max(this.data[this.sup].getComplexity(),a)),a*=c.SCRIPT,this.data[this.sub]&&(a+=c.CHILD),this.data[this.sup]&&(a+=c.CHILD),this.data[this.base]&&(a+=this.data[this.base].getComplexity()+c.CHILD),this.complexity=a+c.SUBSUP,this.reportComplexity()}return this.complexity}}),a.munderover.Augment({getComplexity:function(){if(null==this.complexity){var a=0;this.data[this.sub]&&(a=this.data[this.sub].getComplexity()+c.CHILD),this.data[this.sup]&&(a=Math.max(this.data[this.sup].getComplexity(),a)),a*=c.SCRIPT,this.data[this.base]&&(a=Math.max(this.data[this.base].getComplexity(),a)),this.data[this.sub]&&(a+=c.CHILD),this.data[this.sup]&&(a+=c.CHILD),this.data[this.base]&&(a+=c.CHILD),this.complexity=a+c.UNDEROVER,this.reportComplexity()}return this.complexity}}),a.mphantom.Augment({getComplexity:function(){return this.complexity=c.PHANTOM,this.reportComplexity(),this.complexity}}),a.ms.Augment({getComplexity:function(){return this.SUPER(arguments).getComplexity.call(this),this.complexity+=this.Get("lquote").length*c.TEXT,this.complexity+=this.Get("rquote").length*c.TEXT,this.attr[d]=this.complexity,this.complexity}}),a.menclose.Augment({getComplexity:function(){return null==this.complexity&&(this.SUPER(arguments).getComplexity.call(this),this.complexity+=c.ACTION,this.attr[d]=this.complexity),this.complexity}}),a.maction.Augment({getComplexity:function(){return this.complexity=(this.collapsible?this.data[0]:this.selected()).getComplexity(),this.reportComplexity(),this.complexity}}),a.semantics.Augment({getComplexity:function(){return null==this.complexity&&(this.complexity=this.data[0]?this.data[0].getComplexity():0,this.reportComplexity()),this.complexity}}),a["annotation-xml"].Augment({getComplexity:function(){return this.complexity=c.XML,this.reportComplexity(),this.complexity}}),a.annotation.Augment({getComplexity:function(){return this.complexity=c.XML,this.reportComplexity(),this.complexity}}),a.mglyph.Augment({getComplexity:function(){return this.complexity=c.GLYPH,this.reportComplexity(),this.complexity}}),MathJax.Hub.Startup.signal.Post("Collapsible Ready"),MathJax.Ajax.loadComplete("[a11y]/collapsible.js")});



assets/js/mathjax/extensions/a11y/explorer.js
MathJax.Hub.Register.StartupHook("Sre Ready",function(){var a,b,c=MathJax.Hub.config.menuSettings,d={};MathJax.Hub.Register.StartupHook("MathEvents Ready",function(){a=MathJax.Extension.MathEvents.Event.False,b=MathJax.Extension.MathEvents.Event.KEY});var e=MathJax.Extension.explorer={version:"1.5.0",dependents:[],defaults:{walker:"table",highlight:"none",background:"blue",foreground:"black",speech:!0,generation:"lazy",subtitle:!1,ruleset:"mathspeak-default"},eagerComplexity:80,prefix:"Assistive-",hook:null,locHook:null,oldrules:null,addMenuOption:function(a,b){c[e.prefix+a]=b},addDefaults:function(){for(var a,b=MathJax.Hub.CombineConfig("explorer",e.defaults),d=Object.keys(b),f=0;a=d[f];f++)void 0===c[e.prefix+a]&&e.addMenuOption(a,b[a]);e.setSpeechOption(),h.Reset()},setOption:function(a,b){c[e.prefix+a]!==b&&(e.addMenuOption(a,b),h.Reset())},getOption:function(a){return c[e.prefix+a]},speechOption:function(a){e.oldrules!==a.value&&(e.setSpeechOption(),h.Regenerate())},setSpeechOption:function(){var a=c[e.prefix+"ruleset"],b=a.split("-");sre.System.getInstance().setupEngine({locale:MathJax.Localization.locale,domain:e.Domain(b[0]),style:b[1],rules:e.RuleSet(b[0])}),e.oldrules=a},Domain:function(a){switch(a){case"chromevox":return"default";case"mathspeak":default:return"mathspeak"}},RuleSet:function(a){switch(a){case"chromevox":return["AbstractionRules","SemanticTreeRules"];case"mathspeak":default:return["AbstractionRules","AbstractionSpanish","MathspeakRules","MathspeakSpanish"]}},hook:null,locHook:null,Enable:function(a,b){c.explorer=!0,b&&(d.explorer=!0),MathJax.Extension.collapsible.Enable(!1,b),MathJax.Extension.AssistiveMML&&(MathJax.Extension.AssistiveMML.config.disabled=!0,c.assistiveMML=!1,b&&(d.assistiveMML=!1)),this.DisableMenus(!1),this.hook||(this.hook=MathJax.Hub.Register.MessageHook("New Math",["Register",this.Explorer])),this.locHook||(this.locHook=MathJax.Hub.Register.MessageHook("Locale Reset",["RemoveSpeech",this.Explorer])),a&&MathJax.Hub.Queue(["Reprocess",MathJax.Hub])},Disable:function(a,b){c.explorer=!1,b&&(d.explorer=!1),this.DisableMenus(!0),this.hook&&(MathJax.Hub.UnRegister.MessageHook(this.hook),this.hook=null);for(var e=this.dependents.length-1;e>=0;e--){var f=this.dependents[e];f.Disable&&f.Disable(!1,b)}},DisableMenus:function(a){if(MathJax.Menu){var b=MathJax.Menu.menu.FindId("Accessibility","Explorer");if(b){b=b.submenu;for(var d,f=b.items,g=2;d=f[g];g++)d.disabled=a;a||!b.FindId("SpeechOutput")||c[e.prefix+"speech"]||(b.FindId("Subtitles").disabled=!0)}}},Dependent:function(a){this.dependents.push(a)}},f=MathJax.Object.Subclass({div:null,inner:null,Init:function(){this.div=f.Create("assertive"),this.inner=MathJax.HTML.addElement(this.div,"div")},Add:function(){f.added||(document.body.appendChild(this.div),f.added=!0)},Show:function(a,b){this.div.classList.add("MJX_LiveRegion_Show");var c=a.getBoundingClientRect(),d=c.bottom+10+window.pageYOffset,e=c.left+window.pageXOffset;this.div.style.top=d+"px",this.div.style.left=e+"px";var f=b.colorString();this.inner.style.backgroundColor=f.background,this.inner.style.color=f.foreground},Hide:function(a){this.div.classList.remove("MJX_LiveRegion_Show")},Clear:function(){this.Update(""),this.inner.style.top="",this.inner.style.backgroundColor=""},Update:function(a){e.getOption("speech")&&f.Update(this.inner,a)}},{ANNOUNCE:"Navigatable Math in page. Explore with shift space and arrow keys. Expand or collapse elements hitting enter.",announced:!1,added:!1,styles:{".MJX_LiveRegion":{position:"absolute",top:"0",height:"1px",width:"1px",padding:"1px",overflow:"hidden"},".MJX_LiveRegion_Show":{top:"0",position:"absolute",width:"auto",height:"auto",padding:"0px 0px",opacity:1,"z-index":"202",left:0,right:0,margin:"0 auto","background-color":"white","box-shadow":"0px 10px 20px #888",border:"2px solid #CCCCCC"}},Create:function(a){var b=MathJax.HTML.Element("div",{className:"MJX_LiveRegion"});return b.setAttribute("aria-live",a),b},Update:MathJax.Hub.Browser.isPC?function(a,b){a.textContent="",setTimeout(function(){a.textContent=b},100)}:function(a,b){a.textContent="",a.textContent=b},Announce:function(){if(e.getOption("speech")){f.announced=!0,MathJax.Ajax.Styles(f.styles);var a=f.Create("polite");document.body.appendChild(a),f.Update(a,f.ANNOUNCE),setTimeout(function(){document.body.removeChild(a)},1e3)}}});MathJax.Extension.explorer.LiveRegion=f;var g=MathJax.Ajax.fileURL(MathJax.Ajax.config.path.a11y),h=MathJax.Extension.explorer.Explorer={liveRegion:f(),walker:null,highlighter:null,hoverer:null,flamer:null,speechDiv:null,earconFile:g+"/invalid_keypress"+(-1!==["Firefox","Chrome","Opera"].indexOf(MathJax.Hub.Browser.name)?".ogg":".mp3"),expanded:!1,focusoutEvent:MathJax.Hub.Browser.isFirefox?"blur":"focusout",focusinEvent:"focus",ignoreFocusOut:!1,jaxCache:{},messageID:null,Reset:function(){h.FlameEnriched()},Register:function(a){if(e.hook){var b=document.getElementById(a[1]);if(b&&b.id){var c=MathJax.Hub.getJaxFor(b.id);c&&c.enriched&&(h.StateChange(b.id,c),h.liveRegion.Add(),h.AddEvent(b))}}},StateChange:function(a,b){h.GetHighlighter(.2);var c=h.jaxCache[a];c&&c===b.root||(c&&h.highlighter.resetState(a+"-Frame"),h.jaxCache[a]=b.root)},AddAria:function(a){a.setAttribute("role","application"),a.setAttribute("aria-label","Math")},AddHook:function(a){h.RemoveHook(),h.hook=MathJax.Hub.Register.MessageHook("End Math",function(b){var c=b[1].id+"-Frame",d=document.getElementById(c);a&&c===h.expanded&&(h.ActivateWalker(d,a),d.focus(),h.expanded=!1)})},RemoveHook:function(){h.hook&&(MathJax.Hub.UnRegister.MessageHook(h.hook),h.hook=null)},AddMessage:function(){return MathJax.Message.Set("Generating Speech Output")},RemoveMessage:function(a){a&&MathJax.Message.Clear(a)},AddEvent:function(a){var b=a.id+"-Frame",c=a.previousSibling;if(c){var d=c.id!==b?c.firstElementChild:c;h.AddAria(d),h.AddMouseEvents(d),"MathJax_MathML"===d.className&&(d=d.firstElementChild),d&&(d.onkeydown=h.Keydown,h.Flame(d),d.addEventListener(h.focusinEvent,function(a){e.hook&&(f.announced||f.Announce())}),d.addEventListener(h.focusoutEvent,function(a){if(e.hook)return h.ignoreFocusOut&&(h.ignoreFocusOut=!1,"enter"===h.walker.moved)?void a.target.focus():void(h.walker&&h.DeactivateWalker())}),e.getOption("speech")&&h.AddSpeech(d))}},AddSpeech:function(a){var b=a.id,c=MathJax.Hub.getJaxFor(b),d=c.root.toMathML();if(a.getAttribute("haslabel")||h.AddMathLabel(d,b),!a.getAttribute("hasspeech"))switch(MathJax.Hub.config.explorer.generation){case"eager":h.AddSpeechEager(d,b);break;case"mixed":a.querySelectorAll("[data-semantic-complexity]").length>=e.eagerComplexity&&h.AddSpeechEager(d,b)}},AddSpeechLazy:function(a){var b=new sre.TreeSpeechGenerator;b.setRebuilt(h.walker.rebuilt),b.getSpeech(h.walker.rootNode,h.walker.xml),a.setAttribute("hasspeech","true")},AddSpeechEager:function(a,b){h.MakeSpeechTask(a,b,sre.TreeSpeechGenerator,function(a,b){a.setAttribute("hasspeech","true")},5)},AddMathLabel:function(a,b){h.MakeSpeechTask(a,b,sre.SummarySpeechGenerator,function(a,b){a.setAttribute("haslabel","true"),a.setAttribute("aria-label",b)},5)},MakeSpeechTask:function(a,b,c,d,e){var f=h.AddMessage();setTimeout(function(){var e=new c,g=document.getElementById(b),i=new sre.DummyWalker(g,e,h.highlighter,a),j=i.speech();j&&d(g,j),h.RemoveMessage(f)},e)},Keydown:function(c){if(c.keyCode===b.ESCAPE){if(!h.walker)return;return h.RemoveHook(),h.DeactivateWalker(),void a(c)}if(h.walker&&h.walker.isActive()){void 0!==h.walker.modifier&&(h.walker.modifier=c.shiftKey);var d=h.walker.move(c.keyCode);if(null===d)return;if(d){if("expand"===h.walker.moved){if(h.expanded=h.walker.node.id,MathJax.Hub.Browser.isEdge)return h.ignoreFocusOut=!0,void h.DeactivateWalker();if(MathJax.Hub.Browser.isFirefox||MathJax.Hub.Browser.isMSIE)return void h.DeactivateWalker()}h.liveRegion.Update(h.walker.speech()),h.Highlight()}else h.PlayEarcon();return void a(c)}var f=c.target;if(c.keyCode===b.SPACE){if(c.shiftKey&&e.hook){var g=MathJax.Hub.getJaxFor(f);h.ActivateWalker(f,g),h.AddHook(g)}else MathJax.Extension.MathEvents.Event.ContextMenu(c,f);return void a(c)}},GetHighlighter:function(a){h.highlighter=sre.HighlighterFactory.highlighter({color:e.getOption("background"),alpha:a},{color:e.getOption("foreground"),alpha:1},{renderer:MathJax.Hub.outputJax["jax/mml"][0].id,browser:MathJax.Hub.Browser.name})},AddMouseEvents:function(a){sre.HighlighterFactory.addEvents(a,{mouseover:h.MouseOver,mouseout:h.MouseOut},{renderer:MathJax.Hub.outputJax["jax/mml"][0].id,browser:MathJax.Hub.Browser.name})},MouseOver:function(b){if("none"!==e.getOption("highlight")){if("hover"===e.getOption("highlight")){var c=b.currentTarget;h.GetHighlighter(.1),h.highlighter.highlight([c]),h.hoverer=!0}a(b)}},MouseOut:function(b){return h.hoverer&&(h.highlighter.unhighlight(),h.hoverer=!1),a(b)},Flame:function(a){if("flame"===e.getOption("highlight"))return h.GetHighlighter(.05),h.highlighter.highlightAll(a),void(h.flamer=!0)},UnFlame:function(){h.flamer&&(h.highlighter.unhighlightAll(),h.flamer=null)},FlameEnriched:function(){h.UnFlame();for(var a,b=0,c=MathJax.Hub.getAllJax();a=c[b];b++)h.Flame(a.SourceElement().previousSibling)},Walkers:{syntactic:sre.SyntaxWalker,table:sre.TableWalker,semantic:sre.SemanticWalker,none:sre.DummyWalker},ActivateWalker:function(a,b){var c=e.getOption("speech"),d=e.getOption("walker")?h.Walkers[MathJax.Hub.config.explorer.walker]:h.Walkers.none,f=c?new sre.DirectSpeechGenerator:new sre.DummySpeechGenerator;h.GetHighlighter(.2),h.walker=new d(a,f,h.highlighter,b.root.toMathML()),c&&!a.getAttribute("hasspeech")&&h.AddSpeechLazy(a),h.walker.activate(),c&&(e.getOption("subtitle")&&h.liveRegion.Show(a,h.highlighter),h.liveRegion.Update(h.walker.speech())),h.Highlight(),h.ignoreFocusOut&&setTimeout(function(){h.ignoreFocusOut=!1},500)},DeactivateWalker:function(){h.liveRegion.Clear(),h.liveRegion.Hide(),h.Unhighlight(),h.currentHighlight=null,h.walker.deactivate(),h.walker=null},Highlight:function(){h.Unhighlight(),h.highlighter.highlight(h.walker.getFocus().getNodes())},Unhighlight:function(){h.highlighter.unhighlight()},PlayEarcon:function(){new Audio(h.earconFile).play()},SpeechOutput:function(){h.Reset(),["Subtitles"].forEach(function(a){var b=MathJax.Menu.menu.FindId("Accessibility","Explorer",a);b&&(b.disabled=!b.disabled)}),h.Regenerate()},RemoveSpeech:function(){e.setSpeechOption();for(var a,b=0,c=MathJax.Hub.getAllJax();a=c[b];b++){var d=document.getElementById(a.inputID+"-Frame");d&&(d.removeAttribute("hasspeech"),d.removeAttribute("haslabel"))}},Regenerate:function(){for(var a,b=0,c=MathJax.Hub.getAllJax();a=c[b];b++){var d=document.getElementById(a.inputID+"-Frame");d&&(d.removeAttribute("hasspeech"),h.AddSpeech(d))}},Startup:function(){var a=MathJax.Extension.collapsible;a&&a.Dependent(e),e.addDefaults()}};MathJax.Hub.Register.StartupHook("End Extensions",function(){e[!1===c.explorer?"Disable":"Enable"](),MathJax.Hub.Startup.signal.Post("Explorer Ready"),MathJax.Hub.Register.StartupHook("MathMenu Ready",function(){d=MathJax.Menu.cookie;var a,b=function(a){e[c.explorer?"Enable":"Disable"](!0,!0),MathJax.Menu.saveCookie()},f=MathJax.Menu.ITEM,g=MathJax.Menu.menu,i={action:h.Reset},j={action:e.speechOption},k=f.SUBMENU(["Explorer","Explorer"],f.CHECKBOX(["Active","Active"],"explorer",{action:b}),f.RULE(),f.CHECKBOX(["Walker","Walker"],"Assistive-walker"),f.SUBMENU(["Highlight","Highlight"],f.RADIO(["none","None"],"Assistive-highlight",i),f.RADIO(["hover","Hover"],"Assistive-highlight",i),f.RADIO(["flame","Flame"],"Assistive-highlight",i)),f.SUBMENU(["Background","Background"],f.RADIO(["blue","Blue"],"Assistive-background",i),f.RADIO(["red","Red"],"Assistive-background",i),f.RADIO(["green","Green"],"Assistive-background",i),f.RADIO(["yellow","Yellow"],"Assistive-background",i),f.RADIO(["cyan","Cyan"],"Assistive-background",i),f.RADIO(["magenta","Magenta"],"Assistive-background",i),f.RADIO(["white","White"],"Assistive-background",i),f.RADIO(["black","Black"],"Assistive-background",i)),f.SUBMENU(["Foreground","Foreground"],f.RADIO(["black","Black"],"Assistive-foreground",i),f.RADIO(["white","White"],"Assistive-foreground",i),f.RADIO(["magenta","Magenta"],"Assistive-foreground",i),f.RADIO(["cyan","Cyan"],"Assistive-foreground",i),f.RADIO(["yellow","Yellow"],"Assistive-foreground",i),f.RADIO(["green","Green"],"Assistive-foreground",i),f.RADIO(["red","Red"],"Assistive-foreground",i),f.RADIO(["blue","Blue"],"Assistive-foreground",i)),f.RULE(),f.CHECKBOX(["SpeechOutput","Speech Output"],"Assistive-speech",{action:h.SpeechOutput}),f.CHECKBOX(["Subtitles","Subtitles"],"Assistive-subtitle",{disabled:!c["Assistive-speech"]}),f.RULE(),f.SUBMENU(["Mathspeak","Mathspeak Rules"],f.RADIO(["mathspeak-default","Verbose"],"Assistive-ruleset",j),f.RADIO(["mathspeak-brief","Brief"],"Assistive-ruleset",j),f.RADIO(["mathspeak-sbrief","Superbrief"],"Assistive-ruleset",j)),f.SUBMENU(["Chromevox","ChromeVox Rules"],f.RADIO(["chromevox-default","Verbose"],"Assistive-ruleset",j),f.RADIO(["chromevox-short","Short"],"Assistive-ruleset",j),f.RADIO(["chromevox-alternative","Alternative"],"Assistive-ruleset",j))),l=(g.FindId("Accessibility")||{}).submenu;l?(a=l.IndexOfId("Explorer"),null!==a?l.items[a]=k:(a=l.IndexOfId("CollapsibleMath"),l.items.splice(a+1,0,k))):(a=g.IndexOfId("CollapsibleMath"),g.items.splice(a+1,0,k)),c.explorer||e.DisableMenus(!0)},20)},20)}),MathJax.Hub.Register.StartupHook("SVG Jax Ready",function(){MathJax.Hub.Config({SVG:{addMMLclasses:!0}});var a=MathJax.OutputJax.SVG;if(parseFloat(a.version)<2.7){var b=a.getJaxFromMath;a.Augment({getJaxFromMath:function(a){return a.parentNode.className.match(/MathJax_SVG_Display/)&&(a=a.parentNode),b.call(this,a)}})}}),MathJax.Ajax.config.path.a11y||(MathJax.Ajax.config.path.a11y=MathJax.Hub.config.root+"/extensions/a11y"),MathJax.Ajax.Require("[a11y]/collapsible.js"),MathJax.Hub.Register.StartupHook("Collapsible Ready",function(){MathJax.Extension.explorer.Explorer.Startup(),MathJax.Ajax.loadComplete("[a11y]/explorer.js")});
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assets/js/mathjax/extensions/Safe.js
/*
 *  /MathJax/extensions/Safe.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(d,c){var f="2.7.5";var a=MathJax.Hub.CombineConfig("Safe",{allow:{URLs:"safe",classes:"safe",cssIDs:"safe",styles:"safe",fontsize:"all",require:"safe"},sizeMin:0.7,sizeMax:1.44,lengthMax:3,safeProtocols:{http:true,https:true,file:true,javascript:false},safeStyles:{color:true,backgroundColor:true,border:true,cursor:true,margin:true,padding:true,textShadow:true,fontFamily:true,fontSize:true,fontStyle:true,fontWeight:true,opacity:true,outline:true},safeRequire:{action:true,amscd:true,amsmath:true,amssymbols:true,autobold:false,"autoload-all":false,bbox:true,begingroup:true,boldsymbol:true,cancel:true,color:true,enclose:true,extpfeil:true,HTML:true,mathchoice:true,mhchem:true,newcommand:true,noErrors:false,noUndefined:false,unicode:true,verb:true},styleParts:{border:true,padding:true,margin:true,outline:true},styleLengths:{borderTop:"borderTopWidth",borderRight:"borderRightWidth",borderBottom:"borderBottomWidth",borderLeft:"borderLeftWidth",paddingTop:true,paddingRight:true,paddingBottom:true,paddingLeft:true,marginTop:true,marginRight:true,marginBottom:true,marginLeft:true,outlineTop:true,outlineRight:true,outlineBottom:true,outlineLeft:true,fontSize:[0.7,1.44]}});var e=a.allow;if(e.fontsize!=="all"){a.safeStyles.fontSize=false}var b=MathJax.Extension.Safe={version:f,config:a,div1:document.createElement("div"),div2:document.createElement("div"),filter:{href:"filterURL",src:"filterURL",altimg:"filterURL","class":"filterClass",style:"filterStyles",id:"filterID",fontsize:"filterFontSize",mathsize:"filterFontSize",scriptminsize:"filterFontSize",scriptsizemultiplier:"filterSizeMultiplier",scriptlevel:"filterScriptLevel"},filterURL:function(g){var h=(g.match(/^\s*([a-z]+):/i)||[null,""])[1].toLowerCase();if(e.URLs==="none"||(e.URLs!=="all"&&!a.safeProtocols[h])){g=null}return g},filterClass:function(g){if(e.classes==="none"||(e.classes!=="all"&&!g.match(/^MJX-[-a-zA-Z0-9_.]+$/))){g=null}return g},filterID:function(g){if(e.cssIDs==="none"||(e.cssIDs!=="all"&&!g.match(/^MJX-[-a-zA-Z0-9_.]+$/))){g=null}return g},filterStyles:function(l){if(e.styles==="all"){return l}if(e.styles==="none"){return null}try{var k=this.div1.style,j=this.div2.style,m;k.cssText=l;j.cssText="";for(var g in a.safeStyles){if(a.safeStyles.hasOwnProperty(g)){if(a.styleParts[g]){for(var h=0;h<4;h++){var o=g+["Top","Right","Bottom","Left"][h];m=this.filterStyle(o,k);if(m){j[o]=m}}}else{m=this.filterStyle(g,k);if(m){j[g]=m}}}}l=j.cssText}catch(n){l=null}return l},filterStyle:function(g,h){var i=h[g];if(typeof i!=="string"||i===""){return null}if(i.match(/^\s*expression/)){return null}if(i.match(/javascript:/)){return null}var j=g.replace(/Top|Right|Left|Bottom/,"");if(!a.safeStyles[g]&&!a.safeStyles[j]){return null}if(!a.styleLengths[g]){return i}return(this.filterStyleLength(g,i,h)?i:null)},filterStyleLength:function(g,i,h){if(typeof a.styleLengths[g]==="string"){i=h[a.styleLengths[g]]}i=this.length2em(i);if(i==null){return false}var j=[-a.lengthMax,a.lengthMax];if(MathJax.Object.isArray(a.styleLengths[g])){j=a.styleLengths[g]}return(i>=j[0]&&i<=j[1])},unit2em:{em:1,ex:0.5,ch:0.5,rem:1,px:1/16,mm:96/25.4/16,cm:96/2.54/16,"in":96/16,pt:96/72/16,pc:96/6/16},length2em:function(h){var g=h.match(/(.+)(em|ex|ch|rem|px|mm|cm|in|pt|pc)/);if(!g){return null}return parseFloat(g[1])*this.unit2em[g[2]]},filterSize:function(g){if(e.fontsize==="none"){return null}if(e.fontsize!=="all"){g=Math.min(Math.max(g,a.sizeMin),a.sizeMax)}return g},filterFontSize:function(g){return(e.fontsize==="all"?g:null)},filterSizeMultiplier:function(g){if(e.fontsize==="none"){g=null}else{if(e.fontsize!=="all"){g=Math.min(1,Math.max(0.6,g)).toString()}}return g},filterScriptLevel:function(g){if(e.fontsize==="none"){g=null}else{if(e.fontsize!=="all"){g=Math.max(0,g).toString()}}return g},filterRequire:function(g){if(e.require==="none"||(e.require!=="all"&&!a.safeRequire[g.toLowerCase()])){g=null}return g}};d.Register.StartupHook("TeX HTML Ready",function(){var g=MathJax.InputJax.TeX;g.Parse.Augment({HREF_attribute:function(j){var i=b.filterURL(this.GetArgument(j)),h=this.GetArgumentMML(j);if(i){h.With({href:i})}this.Push(h)},CLASS_attribute:function(i){var j=b.filterClass(this.GetArgument(i)),h=this.GetArgumentMML(i);if(j){if(h["class"]!=null){j=h["class"]+" "+j}h.With({"class":j})}this.Push(h)},STYLE_attribute:function(i){var j=b.filterStyles(this.GetArgument(i)),h=this.GetArgumentMML(i);if(j){if(h.style!=null){if(j.charAt(j.length-1)!==";"){j+=";"}j=h.style+" "+j}h.With({style:j})}this.Push(h)},ID_attribute:function(j){var i=b.filterID(this.GetArgument(j)),h=this.GetArgumentMML(j);if(i){h.With({id:i})}this.Push(h)}})});d.Register.StartupHook("TeX Jax Ready",function(){var i=MathJax.InputJax.TeX,h=i.Parse,g=b.filter;h.Augment({Require:function(j){var k=this.GetArgument(j).replace(/.*\//,"").replace(/[^a-z0-9_.-]/ig,"");k=b.filterRequire(k);if(k){this.Extension(null,k)}},MmlFilterAttribute:function(j,k){if(g[j]){k=b[g[j]](k)}return k},SetSize:function(j,k){k=b.filterSize(k);if(k){this.stack.env.size=k;this.Push(i.Stack.Item.style().With({styles:{mathsize:k+"em"}}))}}})});d.Register.StartupHook("TeX bbox Ready",function(){var g=MathJax.InputJax.TeX;g.Parse.Augment({BBoxStyle:function(h){return b.filterStyles(h)},BBoxPadding:function(i){var h=b.filterStyles("padding: "+i);return(h?i:0)}})});d.Register.StartupHook("MathML Jax Ready",function(){var h=MathJax.InputJax.MathML.Parse,g=b.filter;h.Augment({filterAttribute:function(i,j){if(g[i]){j=b[g[i]](j)}return j}})});d.Startup.signal.Post("Safe Extension Ready");c.loadComplete("[MathJax]/extensions/Safe.js")})(MathJax.Hub,MathJax.Ajax);




assets/js/mathjax/extensions/tex2jax.js
/*
 *  /MathJax/extensions/tex2jax.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension.tex2jax={version:"2.7.5",config:{inlineMath:[["\\(","\\)"]],displayMath:[["$$","$$"],["\\[","\\]"]],skipTags:["script","noscript","style","textarea","pre","code","annotation","annotation-xml"],ignoreClass:"tex2jax_ignore",processClass:"tex2jax_process",processEscapes:false,processEnvironments:true,processRefs:true,preview:"TeX"},ignoreTags:{br:(MathJax.Hub.Browser.isMSIE&&document.documentMode<9?"\n":" "),wbr:"","#comment":""},PreProcess:function(a){if(!this.configured){this.config=MathJax.Hub.CombineConfig("tex2jax",this.config);if(this.config.Augment){MathJax.Hub.Insert(this,this.config.Augment)}if(typeof(this.config.previewTeX)!=="undefined"&&!this.config.previewTeX){this.config.preview="none"}this.configured=true}if(typeof(a)==="string"){a=document.getElementById(a)}if(!a){a=document.body}if(this.createPatterns()){this.scanElement(a,a.nextSibling)}},createPatterns:function(){var d=[],e=[],c,a,b=this.config;this.match={};for(c=0,a=b.inlineMath.length;c<a;c++){d.push(this.patternQuote(b.inlineMath[c][0]));this.match[b.inlineMath[c][0]]={mode:"",end:b.inlineMath[c][1],pattern:this.endPattern(b.inlineMath[c][1])}}for(c=0,a=b.displayMath.length;c<a;c++){d.push(this.patternQuote(b.displayMath[c][0]));this.match[b.displayMath[c][0]]={mode:"; mode=display",end:b.displayMath[c][1],pattern:this.endPattern(b.displayMath[c][1])}}if(d.length){e.push(d.sort(this.sortLength).join("|"))}if(b.processEnvironments){e.push("\\\\begin\\{([^}]*)\\}")}if(b.processEscapes){e.push("\\\\*\\\\\\$")}if(b.processRefs){e.push("\\\\(eq)?ref\\{[^}]*\\}")}this.start=new RegExp(e.join("|"),"g");this.skipTags=new RegExp("^("+b.skipTags.join("|")+")$","i");var f=[];if(MathJax.Hub.config.preRemoveClass){f.push(MathJax.Hub.config.preRemoveClass)}if(b.ignoreClass){f.push(b.ignoreClass)}this.ignoreClass=(f.length?new RegExp("(^| )("+f.join("|")+")( |$)"):/^$/);this.processClass=new RegExp("(^| )("+b.processClass+")( |$)");return(e.length>0)},patternQuote:function(a){return a.replace(/([\^$(){}+*?\-|\[\]\:\\])/g,"\\$1")},endPattern:function(a){return new RegExp(this.patternQuote(a)+"|\\\\.|[{}]","g")},sortLength:function(d,c){if(d.length!==c.length){return c.length-d.length}return(d==c?0:(d<c?-1:1))},scanElement:function(c,b,g){var a,e,d,f;while(c&&c!=b){if(c.nodeName.toLowerCase()==="#text"){if(!g){c=this.scanText(c)}}else{a=(typeof(c.className)==="undefined"?"":c.className);e=(typeof(c.tagName)==="undefined"?"":c.tagName);if(typeof(a)!=="string"){a=String(a)}f=this.processClass.exec(a);if(c.firstChild&&!a.match(/(^| )MathJax/)&&(f||!this.skipTags.exec(e))){d=(g||this.ignoreClass.exec(a))&&!f;this.scanElement(c.firstChild,b,d)}}if(c){c=c.nextSibling}}},scanText:function(c){if(c.nodeValue.replace(/\s+/,"")==""){return c}var b,d,e=0,a;this.search={start:true};this.pattern=this.start;while(c){a=null;this.pattern.lastIndex=e;e=0;while(c&&c.nodeName.toLowerCase()==="#text"&&(b=this.pattern.exec(c.nodeValue))){if(this.search.start){c=this.startMatch(b,c)}else{c=this.endMatch(b,c)}}if(this.search.matched){c=this.encloseMath(c)}else{if(!this.search.start){a=this.search}}if(c){do{d=c;c=c.nextSibling}while(c&&this.ignoreTags[c.nodeName.toLowerCase()]!=null);if(!c||c.nodeName!=="#text"){if(!a){return(this.search.close?this.prevEndMatch():d)}c=a.open;e=a.opos+a.olen+(a.blen||0);this.search={start:true};this.pattern=this.start}}}return c},startMatch:function(a,b){var f=this.match[a[0]];if(f!=null){this.search={end:f.end,mode:f.mode,pcount:0,open:b,olen:a[0].length,opos:this.pattern.lastIndex-a[0].length};this.switchPattern(f.pattern)}else{if(a[0].substr(0,6)==="\\begin"){this.search={end:"\\end{"+a[1]+"}",mode:"; mode=display",pcount:0,open:b,olen:0,opos:this.pattern.lastIndex-a[0].length,blen:a[1].length+3,isBeginEnd:true};this.switchPattern(this.endPattern(this.search.end))}else{if(a[0].substr(0,4)==="\\ref"||a[0].substr(0,6)==="\\eqref"){this.search={mode:"",end:"",open:b,pcount:0,olen:0,opos:this.pattern.lastIndex-a[0].length};return this.endMatch([""],b)}else{var d=a[0].substr(0,a[0].length-1),g,c;if(d.length%2===0){c=[d.replace(/\\\\/g,"\\")];g=1}else{c=[d.substr(1).replace(/\\\\/g,"\\"),"$"];g=0}c=MathJax.HTML.Element("span",null,c);var e=MathJax.HTML.TextNode(b.nodeValue.substr(0,a.index));b.nodeValue=b.nodeValue.substr(a.index+a[0].length-g);b.parentNode.insertBefore(c,b);b.parentNode.insertBefore(e,c);this.pattern.lastIndex=g}}}return b},endMatch:function(a,c){var b=this.search;if(a[0]==b.end){if(!b.close||b.pcount===0){b.close=c;b.cpos=this.pattern.lastIndex;b.clen=(b.isBeginEnd?0:a[0].length)}if(b.pcount===0){b.matched=true;c=this.encloseMath(c);this.switchPattern(this.start)}}else{if(a[0]==="{"){b.pcount++}else{if(a[0]==="}"&&b.pcount){b.pcount--}}}return c},prevEndMatch:function(){this.search.matched=true;var a=this.encloseMath(this.search.close);this.switchPattern(this.start);return a},switchPattern:function(a){a.lastIndex=this.pattern.lastIndex;this.pattern=a;this.search.start=(a===this.start)},encloseMath:function(b){var a=this.search,g=a.close,f,d,c;if(a.cpos===g.length){g=g.nextSibling}else{g=g.splitText(a.cpos)}if(!g){f=g=MathJax.HTML.addText(a.close.parentNode,"")}a.close=g;d=(a.opos?a.open.splitText(a.opos):a.open);while((c=d.nextSibling)&&c!==g){if(c.nodeValue!==null){if(c.nodeName==="#comment"){d.nodeValue+=c.nodeValue.replace(/^\[CDATA\[((.|\n|\r)*)\]\]$/,"$1")}else{d.nodeValue+=c.nodeValue}}else{var h=this.ignoreTags[c.nodeName.toLowerCase()];d.nodeValue+=(h==null?" ":h)}d.parentNode.removeChild(c)}var e=d.nodeValue.substr(a.olen,d.nodeValue.length-a.olen-a.clen);d.parentNode.removeChild(d);if(this.config.preview!=="none"){this.createPreview(a.mode,e)}d=this.createMathTag(a.mode,e);this.search={};this.pattern.lastIndex=0;if(f){f.parentNode.removeChild(f)}return d},insertNode:function(b){var a=this.search;a.close.parentNode.insertBefore(b,a.close)},createPreview:function(d,a){var b=MathJax.Hub.config.preRemoveClass;var c=this.config.preview;if(c==="none"){return}if((this.search.close.previousSibling||{}).className===b){return}if(c==="TeX"){c=[this.filterPreview(a)]}if(c){c=MathJax.HTML.Element("span",{className:b},c);this.insertNode(c)}},createMathTag:function(c,b){var a=document.createElement("script");a.type="math/tex"+c;MathJax.HTML.setScript(a,b);this.insertNode(a);return a},filterPreview:function(a){return a}};MathJax.Hub.Register.PreProcessor(["PreProcess",MathJax.Extension.tex2jax]);MathJax.Ajax.loadComplete("[MathJax]/extensions/tex2jax.js");
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assets/js/mathjax/extensions/toMathML.js
/*
 *  /MathJax/extensions/toMathML.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Register.LoadHook("[MathJax]/jax/element/mml/jax.js",function(){var c="2.7.5";var a=MathJax.ElementJax.mml,b=MathJax.Hub.config.menuSettings;a.mbase.Augment({toMathML:function(l){var h=(this.inferred&&this.parent.inferRow);if(l==null){l=""}var f=this.type,e=this.toMathMLattributes();if(f==="mspace"){return l+"<"+f+e+" />"}var k=[],j=(this.isToken?"":l+(h?"":"  "));for(var g=0,d=this.data.length;g<d;g++){if(this.data[g]){k.push(this.data[g].toMathML(j))}else{if(!this.isToken&&!this.isChars){k.push(j+"<mrow />")}}}if(this.isToken||this.isChars){return l+"<"+f+e+">"+k.join("")+"</"+f+">"}if(h){return k.join("\n")}if(k.length===0||(k.length===1&&k[0]==="")){return l+"<"+f+e+" />"}return l+"<"+f+e+">\n"+k.join("\n")+"\n"+l+"</"+f+">"},toMathMLattributes:function(){var j=(this.type==="mstyle"?a.math.prototype.defaults:this.defaults);var h=(this.attrNames||a.copyAttributeNames),g=a.skipAttributes,l=a.copyAttributes;var e=[];if(this.type==="math"&&(!this.attr||!("xmlns" in this.attr))){e.push('xmlns="http://www.w3.org/1998/Math/MathML"')}if(!this.attrNames){for(var k in j){if(!g[k]&&!l[k]&&j.hasOwnProperty(k)){if(this[k]!=null&&this[k]!==j[k]){if(this.Get(k,null,1)!==this[k]){e.push(k+'="'+this.toMathMLattribute(this[k])+'"')}}}}}for(var f=0,d=h.length;f<d;f++){if(l[h[f]]===1&&!j.hasOwnProperty(h[f])){continue}value=(this.attr||{})[h[f]];if(value==null){value=this[h[f]]}if(value!=null){e.push(h[f]+'="'+this.toMathMLquote(value)+'"')}}this.toMathMLclass(e);if(e.length){return" "+e.join(" ")}else{return""}},toMathMLclass:function(d){var f=[];if(this["class"]){f.push(this["class"])}if(this.isa(a.TeXAtom)&&b.texHints){var e=["ORD","OP","BIN","REL","OPEN","CLOSE","PUNCT","INNER","VCENTER"][this.texClass];if(e){f.push("MJX-TeXAtom-"+e);if(e==="OP"&&!this.movablelimits){f.push("MJX-fixedlimits")}}}if(this.mathvariant&&this.toMathMLvariants[this.mathvariant]){f.push("MJX"+this.mathvariant)}if(this.variantForm){f.push("MJX-variant")}if(f.length){d.unshift('class="'+this.toMathMLquote(f.join(" "))+'"')}},toMathMLattribute:function(d){if(typeof(d)==="string"&&d.replace(/ /g,"").match(/^(([-+])?(\d+(\.\d*)?|\.\d+))mu$/)){return(RegExp.$2||"")+((1/18)*RegExp.$3).toFixed(3).replace(/\.?0+$/,"")+"em"}else{if(this.toMathMLvariants[d]){return this.toMathMLvariants[d]}}return this.toMathMLquote(d)},toMathMLvariants:{"-tex-caligraphic":a.VARIANT.SCRIPT,"-tex-caligraphic-bold":a.VARIANT.BOLDSCRIPT,"-tex-oldstyle":a.VARIANT.NORMAL,"-tex-oldstyle-bold":a.VARIANT.BOLD,"-tex-mathit":a.VARIANT.ITALIC},toMathMLquote:function(f){f=String(f).split("");for(var g=0,d=f.length;g<d;g++){var k=f[g].charCodeAt(0);if(k<=55295||57344<=k){if(k>126||(k<32&&k!==10&&k!==13&&k!==9)){f[g]="&#x"+k.toString(16).toUpperCase()+";"}else{var j={"&":"&amp;","<":"&lt;",">":"&gt;",'"':"&quot;"}[f[g]];if(j){f[g]=j}}}else{if(g+1<d){var h=f[g+1].charCodeAt(0);var e=(((k-55296)<<10)+(h-56320)+65536);f[g]="&#x"+e.toString(16).toUpperCase()+";";f[g+1]="";g++}else{f[g]=""}}}return f.join("")}});a.math.Augment({toMathML:function(d,e){var g;if(d==null){d=""}if(e&&e.originalText&&b.semantics){g=MathJax.InputJax[e.inputJax].annotationEncoding}var n=(this.data[0]&&this.data[0].data.length>1);var p=this.type,k=this.toMathMLattributes();var j=[],o=d+(g?"  "+(n?"  ":""):"")+"  ";for(var h=0,f=this.data.length;h<f;h++){if(this.data[h]){j.push(this.data[h].toMathML(o))}else{j.push(o+"<mrow />")}}if(j.length===0||(j.length===1&&j[0]==="")){if(!g){return"<"+p+k+" />"}j.push(o+"<mrow />")}if(g){if(n){j.unshift(d+"    <mrow>");j.push(d+"    </mrow>")}j.unshift(d+"  <semantics>");var l=e.originalText.replace(/[&<>]/g,function(i){return{">":"&gt;","<":"&lt;","&":"&amp;"}[i]});j.push(d+'    <annotation encoding="'+this.toMathMLquote(g)+'">'+l+"</annotation>");j.push(d+"  </semantics>")}return d+"<"+p+k+">\n"+j.join("\n")+"\n"+d+"</"+p+">"}});a.msubsup.Augment({toMathML:function(j){var f=this.type;if(this.data[this.sup]==null){f="msub"}if(this.data[this.sub]==null){f="msup"}var e=this.toMathMLattributes();delete this.data[0].inferred;var h=[];for(var g=0,d=this.data.length;g<d;g++){if(this.data[g]){h.push(this.data[g].toMathML(j+"  "))}}return j+"<"+f+e+">\n"+h.join("\n")+"\n"+j+"</"+f+">"}});a.munderover.Augment({toMathML:function(k){var f=this.type;var j=this.data[this.base];if(j&&j.isa(a.TeXAtom)&&j.movablelimits&&!j.Get("displaystyle")){type="msubsup";if(this.data[this.under]==null){f="msup"}if(this.data[this.over]==null){f="msub"}}else{if(this.data[this.under]==null){f="mover"}if(this.data[this.over]==null){f="munder"}}var e=this.toMathMLattributes();delete this.data[0].inferred;var h=[];for(var g=0,d=this.data.length;g<d;g++){if(this.data[g]){h.push(this.data[g].toMathML(k+"  "))}}return k+"<"+f+e+">\n"+h.join("\n")+"\n"+k+"</"+f+">"}});a.TeXAtom.Augment({toMathML:function(e){var d=this.toMathMLattributes();if(!d&&this.data[0].data.length===1){return e.substr(2)+this.data[0].toMathML(e)}return e+"<mrow"+d+">\n"+this.data[0].toMathML(e+"  ")+"\n"+e+"</mrow>"}});a.chars.Augment({toMathML:function(d){return(d||"")+this.toMathMLquote(this.toString())}});a.entity.Augment({toMathML:function(d){return(d||"")+"&"+this.toMathMLquote(this.data[0])+";<!-- "+this.toString()+" -->"}});a.xml.Augment({toMathML:function(d){return(d||"")+this.toString()}});MathJax.Hub.Register.StartupHook("TeX mathchoice Ready",function(){a.TeXmathchoice.Augment({toMathML:function(d){return this.Core().toMathML(d)}})});MathJax.Hub.Startup.signal.Post("toMathML Ready")});MathJax.Ajax.loadComplete("[MathJax]/extensions/toMathML.js");
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assets/js/mathjax/extensions/a11y/accessibility-menu.js
!function(a,b){var c,d,e=a.config.menuSettings,f=Function.prototype.bind?function(a,b){return a.bind(b)}:function(a,b){return function(){a.apply(b,arguments)}},g=Object.keys||function(a){var b=[];for(var c in a)a.hasOwnProperty(c)&&b.push(c);return b},h=MathJax.Ajax.config.path;h.a11y||(h.a11y=a.config.root+"/extensions/a11y");var i=b["accessibility-menu"]={version:"1.5.0",prefix:"",defaults:{},modules:[],MakeOption:function(a){return i.prefix+a},GetOption:function(a){return e[i.MakeOption(a)]},AddDefaults:function(){for(var a,b=g(i.defaults),c=0;a=b[c];c++){var d=i.MakeOption(a);void 0===e[d]&&(e[d]=i.defaults[a])}},AddMenu:function(){for(var a,b=Array(this.modules.length),e=0;a=this.modules[e];e++)b[e]=a.placeHolder;var f=d.FindId("Accessibility");if(f)b.unshift(c.RULE()),f.submenu.items.push.apply(f.submenu.items,b);else{var g=(d.FindId("Settings","Renderer")||{}).submenu;g&&(b.unshift(c.RULE()),b.unshift(g.items.pop()),b.unshift(g.items.pop())),b.unshift("Accessibility");var f=c.SUBMENU.apply(c.SUBMENU,b),h=d.IndexOfId("Locale");h?d.items.splice(h,0,f):d.items.push(c.RULE(),f)}},Register:function(a){i.defaults[a.option]=!1,i.modules.push(a)},Startup:function(){c=MathJax.Menu.ITEM,d=MathJax.Menu.menu;for(var a,b=0;a=this.modules[b];b++)a.CreateMenu();this.AddMenu()},LoadExtensions:function(){for(var b,c=[],d=0;b=this.modules[d];d++)e[b.option]&&c.push(b.module);return c.length?a.Startup.loadArray(c):null}},j=MathJax.Extension.ModuleLoader=MathJax.Object.Subclass({option:"",name:["",""],module:"",placeHolder:null,submenu:!1,extension:null,Init:function(a,b,c,d,e){this.option=a,this.name=[b.replace(/ /g,""),b],this.module=c,this.extension=d,this.submenu=e||!1},CreateMenu:function(){var a=f(this.Load,this);this.submenu?this.placeHolder=c.SUBMENU(this.name,c.CHECKBOX(["Activate","Activate"],i.MakeOption(this.option),{action:a}),c.RULE(),c.COMMAND(["OptionsWhenActive","(Options when Active)"],null,{disabled:!0})):this.placeHolder=c.CHECKBOX(this.name,i.MakeOption(this.option),{action:a})},Load:function(){a.Queue(["Require",MathJax.Ajax,this.module,["Enable",this]])},Enable:function(a){var b=MathJax.Extension[this.extension];b&&(b.Enable(!0,!0),MathJax.Menu.saveCookie())}});i.Register(j("collapsible","Collapsible Math","[a11y]/collapsible.js","collapsible")),i.Register(j("autocollapse","Auto Collapse","[a11y]/auto-collapse.js","auto-collapse")),i.Register(j("explorer","Explorer","[a11y]/explorer.js","explorer",!0)),i.AddDefaults(),a.Register.StartupHook("End Extensions",function(){a.Register.StartupHook("MathMenu Ready",function(){i.Startup(),a.Startup.signal.Post("Accessibility Menu Ready")},5)},5),MathJax.Hub.Register.StartupHook("End Cookie",function(){MathJax.Callback.Queue(["LoadExtensions",i],["loadComplete",MathJax.Ajax,"[a11y]/accessibility-menu.js"])})}(MathJax.Hub,MathJax.Extension);
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assets/js/mathjax/extensions/a11y/mathjax-sre.js
// Copyright 2014-2018 Volker Sorge
//
// Licensed under the Apache License, Version 2.0 (the "License");
// you may not use this file except in compliance with the License.
// You may obtain a copy of the License at
//
//      http://www.apache.org/licenses/LICENSE-2.0
//
// Unless required by applicable law or agreed to in writing, software
// distributed under the License is distributed on an "AS IS" BASIS,
// WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
// See the License for the specific language governing permissions and
// limitations under the License.
var $jscomp=$jscomp||{};$jscomp.scope={};$jscomp.ASSUME_ES5=!1;$jscomp.ASSUME_NO_NATIVE_MAP=!1;$jscomp.ASSUME_NO_NATIVE_SET=!1;$jscomp.defineProperty=$jscomp.ASSUME_ES5||"function"==typeof Object.defineProperties?Object.defineProperty:function(a,b,c){a!=Array.prototype&&a!=Object.prototype&&(a[b]=c.value)};$jscomp.getGlobal=function(a){return"undefined"!=typeof window&&window===a?a:"undefined"!=typeof global&&null!=global?global:a};$jscomp.global=$jscomp.getGlobal(this);$jscomp.SYMBOL_PREFIX="jscomp_symbol_";
$jscomp.initSymbol=function(){$jscomp.initSymbol=function(){};$jscomp.global.Symbol||($jscomp.global.Symbol=$jscomp.Symbol)};$jscomp.Symbol=function(){var a=0;return function(b){return $jscomp.SYMBOL_PREFIX+(b||"")+a++}}();
$jscomp.initSymbolIterator=function(){$jscomp.initSymbol();var a=$jscomp.global.Symbol.iterator;a||(a=$jscomp.global.Symbol.iterator=$jscomp.global.Symbol("iterator"));"function"!=typeof Array.prototype[a]&&$jscomp.defineProperty(Array.prototype,a,{configurable:!0,writable:!0,value:function(){return $jscomp.arrayIterator(this)}});$jscomp.initSymbolIterator=function(){}};$jscomp.arrayIterator=function(a){var b=0;return $jscomp.iteratorPrototype(function(){return b<a.length?{done:!1,value:a[b++]}:{done:!0}})};
$jscomp.iteratorPrototype=function(a){$jscomp.initSymbolIterator();a={next:a};a[$jscomp.global.Symbol.iterator]=function(){return this};return a};$jscomp.iteratorFromArray=function(a,b){$jscomp.initSymbolIterator();a instanceof String&&(a+="");var c=0,d={next:function(){if(c<a.length){var e=c++;return{value:b(e,a[e]),done:!1}}d.next=function(){return{done:!0,value:void 0}};return d.next()}};d[Symbol.iterator]=function(){return d};return d};
$jscomp.polyfill=function(a,b,c,d){if(b){c=$jscomp.global;a=a.split(".");for(d=0;d<a.length-1;d++){var e=a[d];e in c||(c[e]={});c=c[e]}a=a[a.length-1];d=c[a];b=b(d);b!=d&&null!=b&&$jscomp.defineProperty(c,a,{configurable:!0,writable:!0,value:b})}};
$jscomp.checkStringArgs=function(a,b,c){if(null==a)throw new TypeError("The 'this' value for String.prototype."+c+" must not be null or undefined");if(b instanceof RegExp)throw new TypeError("First argument to String.prototype."+c+" must not be a regular expression");return a+""};$jscomp.findInternal=function(a,b,c){a instanceof String&&(a=String(a));for(var d=a.length,e=0;e<d;e++){var f=a[e];if(b.call(c,f,e,a))return{i:e,v:f}}return{i:-1,v:void 0}};var COMPILED=!0,goog=goog||{};goog.global=this;
goog.isDef=function(a){return void 0!==a};goog.isString=function(a){return"string"==typeof a};goog.isBoolean=function(a){return"boolean"==typeof a};goog.isNumber=function(a){return"number"==typeof a};goog.exportPath_=function(a,b,c){a=a.split(".");c=c||goog.global;a[0]in c||"undefined"==typeof c.execScript||c.execScript("var "+a[0]);for(var d;a.length&&(d=a.shift());)!a.length&&goog.isDef(b)?c[d]=b:c=c[d]&&c[d]!==Object.prototype[d]?c[d]:c[d]={}};
goog.define=function(a,b){if(!COMPILED){var c=goog.global.CLOSURE_UNCOMPILED_DEFINES,d=goog.global.CLOSURE_DEFINES;c&&void 0===c.nodeType&&Object.prototype.hasOwnProperty.call(c,a)?b=c[a]:d&&void 0===d.nodeType&&Object.prototype.hasOwnProperty.call(d,a)&&(b=d[a])}goog.exportPath_(a,b)};goog.DEBUG=!0;goog.LOCALE="en";goog.TRUSTED_SITE=!0;goog.STRICT_MODE_COMPATIBLE=!1;goog.DISALLOW_TEST_ONLY_CODE=COMPILED&&!goog.DEBUG;goog.ENABLE_CHROME_APP_SAFE_SCRIPT_LOADING=!1;
goog.provide=function(a){if(goog.isInModuleLoader_())throw Error("goog.provide cannot be used within a module.");if(!COMPILED&&goog.isProvided_(a))throw Error('Namespace "'+a+'" already declared.');goog.constructNamespace_(a)};goog.constructNamespace_=function(a,b){if(!COMPILED){delete goog.implicitNamespaces_[a];for(var c=a;(c=c.substring(0,c.lastIndexOf(".")))&&!goog.getObjectByName(c);)goog.implicitNamespaces_[c]=!0}goog.exportPath_(a,b)};
goog.getScriptNonce=function(){null===goog.cspNonce_&&(goog.cspNonce_=goog.getScriptNonce_(goog.global.document)||"");return goog.cspNonce_};goog.NONCE_PATTERN_=/^[\w+/_-]+[=]{0,2}$/;goog.cspNonce_=null;goog.getScriptNonce_=function(a){return(a=a.querySelector("script[nonce]"))&&(a=a.nonce||a.getAttribute("nonce"))&&goog.NONCE_PATTERN_.test(a)?a:null};goog.VALID_MODULE_RE_=/^[a-zA-Z_$][a-zA-Z0-9._$]*$/;
goog.module=function(a){if(!goog.isString(a)||!a||-1==a.search(goog.VALID_MODULE_RE_))throw Error("Invalid module identifier");if(!goog.isInGoogModuleLoader_())throw Error("Module "+a+" has been loaded incorrectly. Note, modules cannot be loaded as normal scripts. They require some kind of pre-processing step. You're likely trying to load a module via a script tag or as a part of a concatenated bundle without rewriting the module. For more info see: https://github.com/google/closure-library/wiki/goog.module:-an-ES6-module-like-alternative-to-goog.provide.");
if(goog.moduleLoaderState_.moduleName)throw Error("goog.module may only be called once per module.");goog.moduleLoaderState_.moduleName=a;if(!COMPILED){if(goog.isProvided_(a))throw Error('Namespace "'+a+'" already declared.');delete goog.implicitNamespaces_[a]}};
goog.module.get=function(a){if(!COMPILED&&a in goog.loadedModules_){if(goog.loadedModules_[a].type!=goog.ModuleType.GOOG)throw Error("Can only goog.module.get for goog.modules.");if(goog.loadedModules_[a].moduleId!=a)throw Error("Cannot goog.module.get by path.");}return goog.module.getInternal_(a)};goog.module.getInternal_=function(a){if(!COMPILED){if(a in goog.loadedModules_)return goog.loadedModules_[a].exports;if(!goog.implicitNamespaces_[a])return a=goog.getObjectByName(a),null!=a?a:null}return null};
goog.ModuleType={ES6:"es6",GOOG:"goog"};goog.moduleLoaderState_=null;goog.isInModuleLoader_=function(){return goog.isInGoogModuleLoader_()||goog.isInEs6ModuleLoader_()};goog.isInGoogModuleLoader_=function(){return!!goog.moduleLoaderState_&&goog.moduleLoaderState_.type==goog.ModuleType.GOOG};
goog.isInEs6ModuleLoader_=function(){if(goog.moduleLoaderState_&&goog.moduleLoaderState_.type==goog.ModuleType.ES6)return!0;var a=goog.global.$jscomp;return a?"function"!=typeof a.getCurrentModulePath?!1:!!a.getCurrentModulePath():!1};goog.getModulePath_=function(){return goog.moduleLoaderState_&&goog.moduleLoaderState_.path};
goog.module.declareLegacyNamespace=function(){if(!COMPILED&&!goog.isInGoogModuleLoader_())throw Error("goog.module.declareLegacyNamespace must be called from within a goog.module");if(!COMPILED&&!goog.moduleLoaderState_.moduleName)throw Error("goog.module must be called prior to goog.module.declareLegacyNamespace.");goog.moduleLoaderState_.declareLegacyNamespace=!0};
goog.setTestOnly=function(a){if(goog.DISALLOW_TEST_ONLY_CODE)throw a=a||"",Error("Importing test-only code into non-debug environment"+(a?": "+a:"."));};goog.forwardDeclare=function(a){};COMPILED||(goog.isProvided_=function(a){return a in goog.loadedModules_||!goog.implicitNamespaces_[a]&&goog.isDefAndNotNull(goog.getObjectByName(a))},goog.implicitNamespaces_={"goog.module":!0});
goog.getObjectByName=function(a,b){a=a.split(".");b=b||goog.global;for(var c=0;c<a.length;c++)if(b=b[a[c]],!goog.isDefAndNotNull(b))return null;return b};goog.globalize=function(a,b){b=b||goog.global;for(var c in a)b[c]=a[c]};goog.addDependency=function(a,b,c,d){!COMPILED&&goog.DEPENDENCIES_ENABLED&&goog.debugLoader_.addDependency(a,b,c,d)};goog.ENABLE_DEBUG_LOADER=!0;goog.logToConsole_=function(a){goog.global.console&&goog.global.console.error(a)};
goog.isPath_=function(a){return 0==a.indexOf("./")||0==a.indexOf("../")};
goog.require=function(a){if(goog.isPath_(a))if(goog.isInGoogModuleLoader_()){if(!goog.getModulePath_())throw Error("Current module has no path information. Was it loaded via goog.loadModule without a path argument?");a=goog.normalizePath_(goog.getModulePath_()+"/../"+a)}else throw Error("Cannot require by path outside of goog.modules.");if(!COMPILED){goog.ENABLE_DEBUG_LOADER&&goog.debugLoader_.requested(a);if(goog.isProvided_(a)){if(goog.isInModuleLoader_())return goog.module.getInternal_(a)}else if(goog.ENABLE_DEBUG_LOADER){var b=goog.moduleLoaderState_;
goog.moduleLoaderState_=null;try{goog.debugLoader_.load_(a)}finally{goog.moduleLoaderState_=b}}return null}};goog.basePath="";goog.nullFunction=function(){};goog.abstractMethod=function(){throw Error("unimplemented abstract method");};goog.addSingletonGetter=function(a){a.instance_=void 0;a.getInstance=function(){if(a.instance_)return a.instance_;goog.DEBUG&&(goog.instantiatedSingletons_[goog.instantiatedSingletons_.length]=a);return a.instance_=new a}};goog.instantiatedSingletons_=[];
goog.LOAD_MODULE_USING_EVAL=!0;goog.SEAL_MODULE_EXPORTS=goog.DEBUG;goog.loadedModules_={};goog.DEPENDENCIES_ENABLED=!COMPILED&&goog.ENABLE_DEBUG_LOADER;goog.TRANSPILE="detect";goog.TRANSPILER="transpile.js";goog.hasBadLetScoping=null;goog.useSafari10Workaround=function(){if(null==goog.hasBadLetScoping){try{var a=!eval('"use strict";let x = 1; function f() { return typeof x; };f() == "number";')}catch(b){a=!1}goog.hasBadLetScoping=a}return goog.hasBadLetScoping};
goog.workaroundSafari10EvalBug=function(a){return"(function(){"+a+"\n;})();\n"};
goog.loadModule=function(a,b){var c=goog.moduleLoaderState_;try{goog.moduleLoaderState_={moduleName:"",declareLegacyNamespace:!1,type:goog.ModuleType.GOOG,path:b};if(goog.isFunction(a))var d=a.call(void 0,{});else if(goog.isString(a))goog.useSafari10Workaround()&&(a=goog.workaroundSafari10EvalBug(a)),d=goog.loadModuleFromSource_.call(void 0,a);else throw Error("Invalid module definition");var e=goog.moduleLoaderState_.moduleName;if(goog.isString(e)&&e){goog.moduleLoaderState_.declareLegacyNamespace?
goog.constructNamespace_(e,d):goog.SEAL_MODULE_EXPORTS&&Object.seal&&"object"==typeof d&&null!=d&&Object.seal(d);var f={exports:d,type:goog.ModuleType.GOOG,moduleId:goog.moduleLoaderState_.moduleName};goog.loadedModules_[e]=f;b&&(goog.loadedModules_[b]=f)}else throw Error('Invalid module name "'+e+'"');}finally{goog.moduleLoaderState_=c}};goog.loadModuleFromSource_=function(a){eval(a);return{}};
goog.normalizePath_=function(a){a=a.split("/");for(var b=0;b<a.length;)"."==a[b]?a.splice(b,1):b&&".."==a[b]&&a[b-1]&&".."!=a[b-1]?a.splice(--b,2):b++;return a.join("/")};goog.loadFileSync_=function(a){if(goog.global.CLOSURE_LOAD_FILE_SYNC)return goog.global.CLOSURE_LOAD_FILE_SYNC(a);try{var b=new goog.global.XMLHttpRequest;b.open("get",a,!1);b.send();return 0==b.status||200==b.status?b.responseText:null}catch(c){return null}};
goog.transpile_=function(a,b){var c=goog.global.$jscomp;c||(goog.global.$jscomp=c={});var d=c.transpile;if(!d){var e=goog.basePath+goog.TRANSPILER,f=goog.loadFileSync_(e);if(f){(function(){eval(f+"\n//# sourceURL="+e)}).call(goog.global);if(goog.global.$gwtExport&&goog.global.$gwtExport.$jscomp&&!goog.global.$gwtExport.$jscomp.transpile)throw Error('The transpiler did not properly export the "transpile" method. $gwtExport: '+JSON.stringify(goog.global.$gwtExport));goog.global.$jscomp.transpile=goog.global.$gwtExport.$jscomp.transpile;
c=goog.global.$jscomp;d=c.transpile}}d||(d=c.transpile=function(a,b){goog.logToConsole_(b+" requires transpilation but no transpiler was found.");return a});return d(a,b)};
goog.typeOf=function(a){var b=typeof a;if("object"==b)if(a){if(a instanceof Array)return"array";if(a instanceof Object)return b;var c=Object.prototype.toString.call(a);if("[object Window]"==c)return"object";if("[object Array]"==c||"number"==typeof a.length&&"undefined"!=typeof a.splice&&"undefined"!=typeof a.propertyIsEnumerable&&!a.propertyIsEnumerable("splice"))return"array";if("[object Function]"==c||"undefined"!=typeof a.call&&"undefined"!=typeof a.propertyIsEnumerable&&!a.propertyIsEnumerable("call"))return"function"}else return"null";
else if("function"==b&&"undefined"==typeof a.call)return"object";return b};goog.isNull=function(a){return null===a};goog.isDefAndNotNull=function(a){return null!=a};goog.isArray=function(a){return"array"==goog.typeOf(a)};goog.isArrayLike=function(a){var b=goog.typeOf(a);return"array"==b||"object"==b&&"number"==typeof a.length};goog.isDateLike=function(a){return goog.isObject(a)&&"function"==typeof a.getFullYear};goog.isFunction=function(a){return"function"==goog.typeOf(a)};
goog.isObject=function(a){var b=typeof a;return"object"==b&&null!=a||"function"==b};goog.getUid=function(a){return a[goog.UID_PROPERTY_]||(a[goog.UID_PROPERTY_]=++goog.uidCounter_)};goog.hasUid=function(a){return!!a[goog.UID_PROPERTY_]};goog.removeUid=function(a){null!==a&&"removeAttribute"in a&&a.removeAttribute(goog.UID_PROPERTY_);try{delete a[goog.UID_PROPERTY_]}catch(b){}};goog.UID_PROPERTY_="closure_uid_"+(1E9*Math.random()>>>0);goog.uidCounter_=0;goog.getHashCode=goog.getUid;
goog.removeHashCode=goog.removeUid;goog.cloneObject=function(a){var b=goog.typeOf(a);if("object"==b||"array"==b){if("function"===typeof a.clone)return a.clone();b="array"==b?[]:{};for(var c in a)b[c]=goog.cloneObject(a[c]);return b}return a};goog.bindNative_=function(a,b,c){return a.call.apply(a.bind,arguments)};
goog.bindJs_=function(a,b,c){if(!a)throw Error();if(2<arguments.length){var d=Array.prototype.slice.call(arguments,2);return function(){var c=Array.prototype.slice.call(arguments);Array.prototype.unshift.apply(c,d);return a.apply(b,c)}}return function(){return a.apply(b,arguments)}};goog.bind=function(a,b,c){Function.prototype.bind&&-1!=Function.prototype.bind.toString().indexOf("native code")?goog.bind=goog.bindNative_:goog.bind=goog.bindJs_;return goog.bind.apply(null,arguments)};
goog.partial=function(a,b){var c=Array.prototype.slice.call(arguments,1);return function(){var b=c.slice();b.push.apply(b,arguments);return a.apply(this,b)}};goog.mixin=function(a,b){for(var c in b)a[c]=b[c]};goog.now=goog.TRUSTED_SITE&&Date.now||function(){return+new Date};
goog.globalEval=function(a){if(goog.global.execScript)goog.global.execScript(a,"JavaScript");else if(goog.global.eval){if(null==goog.evalWorksForGlobals_){try{goog.global.eval("var _evalTest_ = 1;")}catch(d){}if("undefined"!=typeof goog.global._evalTest_){try{delete goog.global._evalTest_}catch(d){}goog.evalWorksForGlobals_=!0}else goog.evalWorksForGlobals_=!1}if(goog.evalWorksForGlobals_)goog.global.eval(a);else{var b=goog.global.document,c=b.createElement("SCRIPT");c.type="text/javascript";c.defer=
!1;c.appendChild(b.createTextNode(a));b.head.appendChild(c);b.head.removeChild(c)}}else throw Error("goog.globalEval not available");};goog.evalWorksForGlobals_=null;
goog.getCssName=function(a,b){if("."==String(a).charAt(0))throw Error('className passed in goog.getCssName must not start with ".". You passed: '+a);var c=function(a){return goog.cssNameMapping_[a]||a},d=function(a){a=a.split("-");for(var b=[],d=0;d<a.length;d++)b.push(c(a[d]));return b.join("-")};d=goog.cssNameMapping_?"BY_WHOLE"==goog.cssNameMappingStyle_?c:d:function(a){return a};a=b?a+"-"+d(b):d(a);return goog.global.CLOSURE_CSS_NAME_MAP_FN?goog.global.CLOSURE_CSS_NAME_MAP_FN(a):a};
goog.setCssNameMapping=function(a,b){goog.cssNameMapping_=a;goog.cssNameMappingStyle_=b};!COMPILED&&goog.global.CLOSURE_CSS_NAME_MAPPING&&(goog.cssNameMapping_=goog.global.CLOSURE_CSS_NAME_MAPPING);goog.getMsg=function(a,b){b&&(a=a.replace(/\{\$([^}]+)}/g,function(a,d){return null!=b&&d in b?b[d]:a}));return a};goog.getMsgWithFallback=function(a,b){return a};goog.exportSymbol=function(a,b,c){goog.exportPath_(a,b,c)};goog.exportProperty=function(a,b,c){a[b]=c};
goog.inherits=function(a,b){function c(){}c.prototype=b.prototype;a.superClass_=b.prototype;a.prototype=new c;a.prototype.constructor=a;a.base=function(a,c,f){for(var d=Array(arguments.length-2),e=2;e<arguments.length;e++)d[e-2]=arguments[e];return b.prototype[c].apply(a,d)}};
goog.base=function(a,b,c){var d=arguments.callee.caller;if(goog.STRICT_MODE_COMPATIBLE||goog.DEBUG&&!d)throw Error("arguments.caller not defined.  goog.base() cannot be used with strict mode code. See http://www.ecma-international.org/ecma-262/5.1/#sec-C");if("undefined"!==typeof d.superClass_){for(var e=Array(arguments.length-1),f=1;f<arguments.length;f++)e[f-1]=arguments[f];return d.superClass_.constructor.apply(a,e)}if("string"!=typeof b&&"symbol"!=typeof b)throw Error("method names provided to goog.base must be a string or a symbol");
e=Array(arguments.length-2);for(f=2;f<arguments.length;f++)e[f-2]=arguments[f];f=!1;for(var g=a.constructor;g;g=g.superClass_&&g.superClass_.constructor)if(g.prototype[b]===d)f=!0;else if(f)return g.prototype[b].apply(a,e);if(a[b]===d)return a.constructor.prototype[b].apply(a,e);throw Error("goog.base called from a method of one name to a method of a different name");};goog.scope=function(a){if(goog.isInModuleLoader_())throw Error("goog.scope is not supported within a module.");a.call(goog.global)};
COMPILED||(goog.global.COMPILED=COMPILED);goog.defineClass=function(a,b){var c=b.constructor,d=b.statics;c&&c!=Object.prototype.constructor||(c=function(){throw Error("cannot instantiate an interface (no constructor defined).");});c=goog.defineClass.createSealingConstructor_(c,a);a&&goog.inherits(c,a);delete b.constructor;delete b.statics;goog.defineClass.applyProperties_(c.prototype,b);null!=d&&(d instanceof Function?d(c):goog.defineClass.applyProperties_(c,d));return c};
goog.defineClass.SEAL_CLASS_INSTANCES=goog.DEBUG;goog.defineClass.createSealingConstructor_=function(a,b){if(!goog.defineClass.SEAL_CLASS_INSTANCES)return a;var c=!goog.defineClass.isUnsealable_(b),d=function(){var b=a.apply(this,arguments)||this;b[goog.UID_PROPERTY_]=b[goog.UID_PROPERTY_];this.constructor===d&&c&&Object.seal instanceof Function&&Object.seal(b);return b};return d};goog.defineClass.isUnsealable_=function(a){return a&&a.prototype&&a.prototype[goog.UNSEALABLE_CONSTRUCTOR_PROPERTY_]};
goog.defineClass.OBJECT_PROTOTYPE_FIELDS_="constructor hasOwnProperty isPrototypeOf propertyIsEnumerable toLocaleString toString valueOf".split(" ");goog.defineClass.applyProperties_=function(a,b){for(var c in b)Object.prototype.hasOwnProperty.call(b,c)&&(a[c]=b[c]);for(var d=0;d<goog.defineClass.OBJECT_PROTOTYPE_FIELDS_.length;d++)c=goog.defineClass.OBJECT_PROTOTYPE_FIELDS_[d],Object.prototype.hasOwnProperty.call(b,c)&&(a[c]=b[c])};
goog.tagUnsealableClass=function(a){!COMPILED&&goog.defineClass.SEAL_CLASS_INSTANCES&&(a.prototype[goog.UNSEALABLE_CONSTRUCTOR_PROPERTY_]=!0)};goog.UNSEALABLE_CONSTRUCTOR_PROPERTY_="goog_defineClass_legacy_unsealable";
!COMPILED&&goog.DEPENDENCIES_ENABLED&&(goog.inHtmlDocument_=function(){var a=goog.global.document;return null!=a&&"write"in a},goog.isDocumentLoading_=function(){var a=goog.global.document;return a.attachEvent?"complete"!=a.readyState:"loading"==a.readyState},goog.findBasePath_=function(){if(goog.isDef(goog.global.CLOSURE_BASE_PATH)&&goog.isString(goog.global.CLOSURE_BASE_PATH))goog.basePath=goog.global.CLOSURE_BASE_PATH;else if(goog.inHtmlDocument_()){var a=goog.global.document,b=a.currentScript;
a=b?[b]:a.getElementsByTagName("SCRIPT");for(b=a.length-1;0<=b;--b){var c=a[b].src,d=c.lastIndexOf("?");d=-1==d?c.length:d;if("base.js"==c.substr(d-7,7)){goog.basePath=c.substr(0,d-7);break}}}},goog.findBasePath_(),goog.Transpiler=function(){this.requiresTranspilation_=null},goog.Transpiler.prototype.createRequiresTranspilation_=function(){function a(a,b){d?c[a]=!0:b()?c[a]=!1:d=c[a]=!0}function b(a){try{return!!eval(a)}catch(g){return!1}}var c={es3:!1},d=!1,e=goog.global.navigator&&goog.global.navigator.userAgent?
goog.global.navigator.userAgent:"";a("es5",function(){return b("[1,].length==1")});a("es6",function(){var a=e.match(/Edge\/(\d+)(\.\d)*/i);return a&&15>Number(a[1])?!1:b('(()=>{"use strict";class X{constructor(){if(new.target!=String)throw 1;this.x=42}}let q=Reflect.construct(X,[],String);if(q.x!=42||!(q instanceof String))throw 1;for(const a of[2,3]){if(a==2)continue;function f(z={a}){let a=0;return z.a}{function f(){return 0;}}return f()==3}})()')});a("es6-impl",function(){return!0});a("es7",function(){return b("2 ** 2 == 4")});
a("es8",function(){return b("async () => 1, true")});a("es9",function(){return b("({...rest} = {}), true")});a("es_next",function(){return!1});return c},goog.Transpiler.prototype.needsTranspile=function(a,b){if("always"==goog.TRANSPILE)return!0;if("never"==goog.TRANSPILE)return!1;this.requiresTranspilation_||(this.requiresTranspilation_=this.createRequiresTranspilation_());if(a in this.requiresTranspilation_)return this.requiresTranspilation_[a]?!0:!goog.inHtmlDocument_()||"es6"!=b||"noModule"in goog.global.document.createElement("script")?
!1:!0;throw Error("Unknown language mode: "+a);},goog.Transpiler.prototype.transpile=function(a,b){return goog.transpile_(a,b)},goog.transpiler_=new goog.Transpiler,goog.protectScriptTag_=function(a){return a.replace(/<\/(SCRIPT)/ig,"\\x3c/$1")},goog.DebugLoader_=function(){this.dependencies_={};this.idToPath_={};this.written_={};this.loadingDeps_=[];this.depsToLoad_=[];this.paused_=!1;this.factory_=new goog.DependencyFactory(goog.transpiler_);this.deferredCallbacks_={};this.deferredQueue_=[]},goog.DebugLoader_.prototype.bootstrap=
function(a,b){function c(){d&&(goog.global.setTimeout(d,0),d=null)}var d=b;if(a.length){b=[];for(var e=0;e<a.length;e++){var f=this.getPathFromDeps_(a[e]);if(!f)throw Error("Unregonized namespace: "+a[e]);b.push(this.dependencies_[f])}f=goog.require;var g=0;for(e=0;e<a.length;e++)f(a[e]),b[e].onLoad(function(){++g==a.length&&c()})}else c()},goog.DebugLoader_.prototype.loadClosureDeps=function(){this.depsToLoad_.push(this.factory_.createDependency(goog.normalizePath_(goog.basePath+"deps.js"),"deps.js",
[],[],{},!1));this.loadDeps_()},goog.DebugLoader_.prototype.requested=function(a,b){(a=this.getPathFromDeps_(a))&&(b||this.areDepsLoaded_(this.dependencies_[a].requires))&&(b=this.deferredCallbacks_[a])&&(delete this.deferredCallbacks_[a],b())},goog.DebugLoader_.prototype.setDependencyFactory=function(a){this.factory_=a},goog.DebugLoader_.prototype.load_=function(a){if(this.getPathFromDeps_(a)){var b=this,c=[],d=function(a){var e=b.getPathFromDeps_(a);if(!e)throw Error("Bad dependency path or symbol: "+
a);if(!b.written_[e]){b.written_[e]=!0;a=b.dependencies_[e];for(e=0;e<a.requires.length;e++)goog.isProvided_(a.requires[e])||d(a.requires[e]);c.push(a)}};d(a);a=!!this.depsToLoad_.length;this.depsToLoad_=this.depsToLoad_.concat(c);this.paused_||a||this.loadDeps_()}else throw a="goog.require could not find: "+a,goog.logToConsole_(a),Error(a);},goog.DebugLoader_.prototype.loadDeps_=function(){for(var a=this,b=this.paused_;this.depsToLoad_.length&&!b;)(function(){var c=!1,d=a.depsToLoad_.shift(),e=!1;
a.loading_(d);var f={pause:function(){if(c)throw Error("Cannot call pause after the call to load.");b=!0},resume:function(){c?a.resume_():b=!1},loaded:function(){if(e)throw Error("Double call to loaded.");e=!0;a.loaded_(d)},pending:function(){for(var b=[],c=0;c<a.loadingDeps_.length;c++)b.push(a.loadingDeps_[c]);return b},setModuleState:function(a,b){goog.moduleLoaderState_={path:a,type:b,moduleName:"",declareLegacyNamespace:!1}},registerEs6ModuleExports:function(a,b){goog.loadedModules_[a]={exports:b,
type:goog.ModuleType.ES6,moduleId:""}},registerGoogModuleExports:function(a,b){goog.loadedModules_[a]={exports:b,type:goog.ModuleType.GOOG,moduleId:a}},clearModuleState:function(){goog.moduleLoaderState_=null},defer:function(b){if(c)throw Error("Cannot register with defer after the call to load.");a.defer_(d,b)},areDepsLoaded:function(){return a.areDepsLoaded_(d.requires)}};try{d.load(f)}finally{c=!0}})();b&&this.pause_()},goog.DebugLoader_.prototype.pause_=function(){this.paused_=!0},goog.DebugLoader_.prototype.resume_=
function(){this.paused_&&(this.paused_=!1,this.loadDeps_())},goog.DebugLoader_.prototype.loading_=function(a){this.loadingDeps_.push(a)},goog.DebugLoader_.prototype.loaded_=function(a){for(var b=0;b<this.loadingDeps_.length;b++)if(this.loadingDeps_[b]==a){this.loadingDeps_.splice(b,1);break}for(b=0;b<this.deferredQueue_.length;b++)if(this.deferredQueue_[b]==a.path){this.deferredQueue_.splice(b,1);break}if(this.loadingDeps_.length==this.deferredQueue_.length&&!this.depsToLoad_.length)for(;this.deferredQueue_.length;)this.requested(this.deferredQueue_.shift(),
!0);a.loaded()},goog.DebugLoader_.prototype.areDepsLoaded_=function(a){for(var b=0;b<a.length;b++){var c=this.getPathFromDeps_(a[b]);if(!c||!(c in this.deferredCallbacks_||goog.isProvided_(a[b])))return!1}return!0},goog.DebugLoader_.prototype.getPathFromDeps_=function(a){return a in this.idToPath_?this.idToPath_[a]:a in this.dependencies_?a:null},goog.DebugLoader_.prototype.defer_=function(a,b){this.deferredCallbacks_[a.path]=b;this.deferredQueue_.push(a.path)},goog.LoadController=function(){},goog.LoadController.prototype.pause=
function(){},goog.LoadController.prototype.resume=function(){},goog.LoadController.prototype.loaded=function(){},goog.LoadController.prototype.pending=function(){},goog.LoadController.prototype.registerEs6ModuleExports=function(a,b){},goog.LoadController.prototype.setModuleState=function(a,b){},goog.LoadController.prototype.clearModuleState=function(){},goog.LoadController.prototype.defer=function(a){},goog.LoadController.prototype.areDepsLoaded=function(){},goog.Dependency=function(a,b,c,d,e){this.path=
a;this.relativePath=b;this.provides=c;this.requires=d;this.loadFlags=e;this.loaded_=!1;this.loadCallbacks_=[]},goog.Dependency.prototype.onLoad=function(a){this.loaded_?a():this.loadCallbacks_.push(a)},goog.Dependency.prototype.loaded=function(){this.loaded_=!0;var a=this.loadCallbacks_;this.loadCallbacks_=[];for(var b=0;b<a.length;b++)a[b]()},goog.Dependency.defer_=!1,goog.Dependency.callbackMap_={},goog.Dependency.registerCallback_=function(a){var b=Math.random().toString(32);goog.Dependency.callbackMap_[b]=
a;return b},goog.Dependency.unregisterCallback_=function(a){delete goog.Dependency.callbackMap_[a]},goog.Dependency.callback_=function(a,b){if(a in goog.Dependency.callbackMap_){for(var c=goog.Dependency.callbackMap_[a],d=[],e=1;e<arguments.length;e++)d.push(arguments[e]);c.apply(void 0,d)}else throw Error("Callback key "+a+" does not exist (was base.js loaded more than once?).");},goog.Dependency.prototype.load=function(a){if(goog.global.CLOSURE_IMPORT_SCRIPT)goog.global.CLOSURE_IMPORT_SCRIPT(this.path)?
a.loaded():a.pause();else if(goog.inHtmlDocument_()){var b=goog.global.document;if("complete"==b.readyState&&!goog.ENABLE_CHROME_APP_SAFE_SCRIPT_LOADING){if(/\bdeps.js$/.test(this.path)){a.loaded();return}throw Error('Cannot write "'+this.path+'" after document load');}if(!goog.ENABLE_CHROME_APP_SAFE_SCRIPT_LOADING&&goog.isDocumentLoading_()){var c=goog.Dependency.registerCallback_(function(b){goog.DebugLoader_.IS_OLD_IE_&&"complete"!=b.readyState||(goog.Dependency.unregisterCallback_(c),a.loaded())});
b.write('<script src="'+this.path+'" '+(goog.DebugLoader_.IS_OLD_IE_?"onreadystatechange":"onload")+"=\"goog.Dependency.callback_('"+c+'\', this)" type="text/javascript" '+(goog.Dependency.defer_?"defer":"")+">\x3c/script>")}else{var d=b.createElement("script");d.defer=goog.Dependency.defer_;d.async=!1;d.type="text/javascript";var e=goog.getScriptNonce();e&&(d.nonce=e);goog.DebugLoader_.IS_OLD_IE_?(a.pause(),d.onreadystatechange=function(){if("loaded"==d.readyState||"complete"==d.readyState)a.loaded(),
a.resume()}):d.onload=function(){d.onload=null;a.loaded()};d.src=this.path;b.head.appendChild(d)}}else goog.logToConsole_("Cannot use default debug loader outside of HTML documents."),"deps.js"==this.relativePath?(goog.logToConsole_("Consider setting CLOSURE_IMPORT_SCRIPT before loading base.js, or seting CLOSURE_NO_DEPS to true."),a.loaded()):a.pause()},goog.Es6ModuleDependency=function(a,b,c,d,e){goog.Dependency.call(this,a,b,c,d,e)},goog.inherits(goog.Es6ModuleDependency,goog.Dependency),goog.Es6ModuleDependency.prototype.load=
function(a){function b(a,b){b?d.write('<script type="module" crossorigin>'+b+"\x3c/script>"):d.write('<script type="module" crossorigin src="'+a+'">\x3c/script>')}function c(a,b){var c=d.createElement("script");c.defer=!0;c.async=!1;c.type="module";c.setAttribute("crossorigin",!0);var e=goog.getScriptNonce();e&&(c.nonce=e);b?c.textContent=b:c.src=a;d.head.appendChild(c)}if(goog.global.CLOSURE_IMPORT_SCRIPT)goog.global.CLOSURE_IMPORT_SCRIPT(this.path)?a.loaded():a.pause();else if(goog.inHtmlDocument_()){var d=
goog.global.document,e=this;if(goog.isDocumentLoading_()){var f=b;goog.Dependency.defer_=!0}else f=c;var g=goog.Dependency.registerCallback_(function(){goog.Dependency.unregisterCallback_(g);a.setModuleState(e.path,goog.ModuleType.ES6)});f(void 0,'goog.Dependency.callback_("'+g+'")');f(this.path,void 0);var h=goog.Dependency.registerCallback_(function(b){goog.Dependency.unregisterCallback_(h);a.registerEs6ModuleExports(e.path,b)});f(void 0,'import * as m from "'+this.path+'"; goog.Dependency.callback_("'+
h+'", m)');var k=goog.Dependency.registerCallback_(function(){goog.Dependency.unregisterCallback_(k);a.clearModuleState();a.loaded()});f(void 0,'goog.Dependency.callback_("'+k+'")')}else goog.logToConsole_("Cannot use default debug loader outside of HTML documents."),a.pause()},goog.TransformedDependency=function(a,b,c,d,e){goog.Dependency.call(this,a,b,c,d,e);this.contents_=null},goog.inherits(goog.TransformedDependency,goog.Dependency),goog.TransformedDependency.prototype.load=function(a){function b(){e.contents_=
goog.loadFileSync_(e.path);e.contents_&&(e.contents_=e.transform(e.contents_),e.contents_&&(e.contents_+="\n//# sourceURL="+e.path))}function c(){b();if(e.contents_){f&&a.setModuleState(e.path,goog.ModuleType.ES6);try{var c=e.contents_;e.contents_=null;goog.globalEval(c)}finally{f&&a.clearModuleState()}f&&goog.global.$jscomp.require.ensure([e.path],function(){a.registerEs6ModuleExports(e.path,goog.global.$jscomp.require(e.path))});a.loaded()}}function d(){var a=goog.global.document,b=goog.Dependency.registerCallback_(function(){goog.Dependency.unregisterCallback_(b);
c()});a.write('<script type="text/javascript">'+goog.protectScriptTag_('goog.Dependency.callback_("'+b+'");')+"\x3c/script>")}var e=this;if(goog.global.CLOSURE_IMPORT_SCRIPT)b(),this.contents_&&goog.global.CLOSURE_IMPORT_SCRIPT("",this.contents_)?(this.contents_=null,a.loaded()):a.pause();else{var f=this.loadFlags.module==goog.ModuleType.ES6;if(1<a.pending().length&&goog.DebugLoader_.IS_OLD_IE_||goog.Dependency.defer_&&goog.isDocumentLoading_())a.defer(function(){c()});else if(f&&goog.inHtmlDocument_()&&
goog.isDocumentLoading_()){goog.Dependency.defer_=!0;var g=goog.global.document;a.pause();var h=g.onreadystatechange;g.onreadystatechange=function(){if(g.attachEvent?"complete"==g.readyState:"interactive"==g.readyState)g.onreadystatechange=h,c(),a.resume();goog.isFunction(h)&&h.apply(void 0,arguments)}}else!goog.DebugLoader_.IS_OLD_IE_&&goog.inHtmlDocument_()&&goog.isDocumentLoading_()?d():c()}},goog.TransformedDependency.prototype.transform=function(a){},goog.TranspiledDependency=function(a,b,c,
d,e,f){goog.TransformedDependency.call(this,a,b,c,d,e);this.transpiler=f},goog.inherits(goog.TranspiledDependency,goog.TransformedDependency),goog.TranspiledDependency.prototype.transform=function(a){return this.transpiler.transpile(a,this.path)},goog.GoogModuleDependency=function(a,b,c,d,e,f,g){goog.TransformedDependency.call(this,a,b,c,d,e);this.needsTranspile_=f;this.transpiler_=g},goog.inherits(goog.GoogModuleDependency,goog.TransformedDependency),goog.GoogModuleDependency.prototype.transform=
function(a){this.needsTranspile_&&(a=this.transpiler_.transpile(a,this.path));return goog.LOAD_MODULE_USING_EVAL&&goog.isDef(goog.global.JSON)?"goog.loadModule("+goog.global.JSON.stringify(a+"\n//# sourceURL="+this.path+"\n")+', "'+this.path+'");':'goog.loadModule(function(exports) {"use strict";'+a+'\n;return exports}, "'+this.path+'");\n//# sourceURL='+this.path+"\n"},goog.DebugLoader_.IS_OLD_IE_=!(goog.global.atob||!goog.global.document||!goog.global.document.all),goog.DebugLoader_.prototype.addDependency=
function(a,b,c,d){b=b||[];a=a.replace(/\\/g,"/");var e=goog.normalizePath_(goog.basePath+a);d&&"boolean"!==typeof d||(d=d?{module:goog.ModuleType.GOOG}:{});c=this.factory_.createDependency(e,a,b,c,d,goog.transpiler_.needsTranspile(d.lang||"es3",d.module));this.dependencies_[e]=c;for(c=0;c<b.length;c++)this.idToPath_[b[c]]=e;this.idToPath_[a]=e},goog.DependencyFactory=function(a){this.transpiler=a},goog.DependencyFactory.prototype.createDependency=function(a,b,c,d,e,f){return e.module==goog.ModuleType.GOOG?
new goog.GoogModuleDependency(a,b,c,d,e,f,this.transpiler):f?new goog.TranspiledDependency(a,b,c,d,e,this.transpiler):e.module==goog.ModuleType.ES6?new goog.Es6ModuleDependency(a,b,c,d,e):new goog.Dependency(a,b,c,d,e)},goog.debugLoader_=new goog.DebugLoader_,goog.loadClosureDeps=function(){goog.debugLoader_.loadClosureDeps()},goog.setDependencyFactory=function(a){goog.debugLoader_.setDependencyFactory(a)},goog.global.CLOSURE_NO_DEPS||goog.debugLoader_.loadClosureDeps(),goog.bootstrap=function(a,
b){goog.debugLoader_.bootstrap(a,b)});var sre={Variables:function(){}};sre.Variables.VERSION="2.2.2";sre.Variables.LOCALES=["en","es"];sre.Variables.mathjaxVersion="2.7.4";sre.Variables.url="https://cdn.jsdelivr.net/npm/speech-rule-engine@"+sre.Variables.VERSION+"/lib/mathmaps";sre.Variables.WGXpath="https://cdnjs.cloudflare.com/ajax/libs/mathjax/"+sre.Variables.mathjaxVersion+"/extensions/a11y/wgxpath.install.js";sre.SystemExternal=function(){};sre.SystemExternal.require=function(a){return"undefined"!==typeof process&&"undefined"!==typeof require?require(a):null};sre.SystemExternal.documentSupported=function(){return"undefined"!=typeof document};sre.SystemExternal.process=sre.SystemExternal.require("process");sre.SystemExternal.xmldom=sre.SystemExternal.documentSupported()?window:sre.SystemExternal.require("xmldom-sre");
sre.SystemExternal.document=sre.SystemExternal.documentSupported()?document:(new sre.SystemExternal.xmldom.DOMImplementation).createDocument("","",0);sre.SystemExternal.xpath=sre.SystemExternal.documentSupported()?document:function(){var a={document:{}};sre.SystemExternal.require("wicked-good-xpath").install(a);a.document.XPathResult=a.XPathResult;return a.document}();sre.SystemExternal.commander=sre.SystemExternal.documentSupported()?null:sre.SystemExternal.require("commander");
sre.SystemExternal.fs=sre.SystemExternal.documentSupported()?null:sre.SystemExternal.require("fs");sre.SystemExternal.xm=sre.SystemExternal.documentSupported()?null:sre.SystemExternal.require("xml-mapping");sre.SystemExternal.url=sre.Variables.url;sre.SystemExternal.jsonPath=function(){return(sre.SystemExternal.process&&"undefined"!==typeof global?sre.SystemExternal.process.env.SRE_JSON_PATH||global.SRE_JSON_PATH||sre.SystemExternal.process.cwd():sre.SystemExternal.url)+"/"}();
sre.SystemExternal.WGXpath=sre.Variables.WGXpath;sre.SystemExternal.wgxpath=null;sre.BrowserUtil={};sre.BrowserUtil.detectIE=function(){if(!("undefined"!==typeof window&&"ActiveXObject"in window&&"clipboardData"in window))return!1;sre.BrowserUtil.loadMapsForIE_();sre.BrowserUtil.loadWGXpath_();return!0};sre.BrowserUtil.detectEdge=function(){if(!("undefined"!==typeof window&&"MSGestureEvent"in window&&"chrome"in window&&null==window.chrome.loadTimes))return!1;document.evaluate=null;sre.BrowserUtil.loadWGXpath_(!0);return!0};sre.BrowserUtil.mapsForIE=null;
sre.BrowserUtil.loadWGXpath_=function(a){sre.BrowserUtil.loadScript(sre.SystemExternal.WGXpath);sre.BrowserUtil.installWGXpath_(a)};
sre.BrowserUtil.installWGXpath_=function(a,b){var c=b||1;"undefined"===typeof wgxpath&&10>c?setTimeout(function(){sre.BrowserUtil.installWGXpath_(a,c++)},200):10<=c||(sre.SystemExternal.wgxpath=wgxpath,a?sre.SystemExternal.wgxpath.install({document:document}):sre.SystemExternal.wgxpath.install(),sre.XpathUtil.xpathEvaluate=document.evaluate,sre.XpathUtil.xpathResult=XPathResult,sre.XpathUtil.createNSResolver=document.createNSResolver)};
sre.BrowserUtil.loadMapsForIE_=function(){sre.BrowserUtil.loadScript(sre.SystemExternal.jsonPath+"mathmaps_ie.js")};sre.BrowserUtil.loadScript=function(a){var b=sre.SystemExternal.document.createElement("script");b.type="text/javascript";b.src=a;sre.SystemExternal.document.head?sre.SystemExternal.document.head.appendChild(b):sre.SystemExternal.document.body.appendChild(b)};sre.DynamicProperties=function(a,b){this.properties_=a;this.order_=b||Object.keys(a)};sre.DynamicProperties.prototype.getProperties=function(){return this.properties_};sre.DynamicProperties.prototype.getOrder=function(){return this.order_};sre.DynamicProperties.prototype.getAxes=function(){return this.order_};sre.DynamicProperties.prototype.getProperty=function(a){return this.properties_[a]};sre.DynamicProperties.prototype.updateProperties=function(a){this.properties_=a};
sre.DynamicProperties.prototype.allProperties=function(){var a=[];this.order_.forEach(goog.bind(function(b){a.push(this.getProperty(b))},this));return a};sre.DynamicProperties.prototype.toString=function(){var a=[];this.order_.forEach(goog.bind(function(b){a.push(b+": "+this.getProperty(b).toString())},this));return a.join("\n")};
sre.DynamicCstr=function(a,b){this.components_=a;var c={},d;for(d in a){var e=a[d];c[d]=[e];sre.DynamicCstr.Values_.getInstance().add(d,e)}sre.DynamicProperties.call(this,c,b)};goog.inherits(sre.DynamicCstr,sre.DynamicProperties);sre.DynamicCstr.prototype.getComponents=function(){return this.components_};sre.DynamicCstr.prototype.getValue=function(a){return this.components_[a]};
sre.DynamicCstr.prototype.getValues=function(){var a=[];this.order_.forEach(goog.bind(function(b){a.push(this.getValue(b))},this));return a};sre.DynamicCstr.prototype.toString=function(){return this.getValues().join(".")};sre.DynamicCstr.prototype.equal=function(a){var b=a.getAxes();if(this.order_.length!==b.length)return!1;for(var c=0,d;d=b[c];c++){var e=this.getValue(d);if(!e||a.getValue(d)!==e)return!1}return!0};
sre.DynamicCstr.Axis={DOMAIN:"domain",STYLE:"style",LOCALE:"locale",TOPIC:"topic",MODALITY:"modality"};sre.DynamicCstr.Values_=function(){this.axisToValues=sre.DynamicCstr.Values_.makeAxisValueObject_()};goog.addSingletonGetter(sre.DynamicCstr.Values_);sre.DynamicCstr.Values_.prototype.add=function(a,b){this.axisToValues[a][b]=!0};sre.DynamicCstr.Values_.prototype.get=function(){var a={},b=sre.DynamicCstr.Values_.getInstance().axisToValues,c;for(c in b)a[c]=Object.keys(b[c]);return a};
sre.DynamicCstr.Values_.makeAxisValueObject_=function(){var a={},b;for(b in sre.DynamicCstr.Axis)a[sre.DynamicCstr.Axis[b]]={};return a};sre.DynamicCstr.getAxisValues=function(){return sre.DynamicCstr.Values_.getInstance().get()};sre.DynamicCstr.DEFAULT_ORDER=[sre.DynamicCstr.Axis.LOCALE,sre.DynamicCstr.Axis.DOMAIN,sre.DynamicCstr.Axis.STYLE,sre.DynamicCstr.Axis.TOPIC,sre.DynamicCstr.Axis.MODALITY];sre.DynamicCstr.DEFAULT_VALUE="default";sre.DynamicCstr.DEFAULT_VALUES={};
sre.DynamicCstr.DEFAULT_VALUES[sre.DynamicCstr.Axis.LOCALE]="en";sre.DynamicCstr.DEFAULT_VALUES[sre.DynamicCstr.Axis.DOMAIN]=sre.DynamicCstr.DEFAULT_VALUE;sre.DynamicCstr.DEFAULT_VALUES[sre.DynamicCstr.Axis.STYLE]=sre.DynamicCstr.DEFAULT_VALUE;sre.DynamicCstr.DEFAULT_VALUES[sre.DynamicCstr.Axis.TOPIC]=sre.DynamicCstr.DEFAULT_VALUE;sre.DynamicCstr.DEFAULT_VALUES[sre.DynamicCstr.Axis.MODALITY]=sre.DynamicCstr.DEFAULT_VALUE;sre.DynamicCstr.Parser=function(a){this.order_=a};
sre.DynamicCstr.Parser.prototype.parse=function(a){a=a.split(".");var b={};if(a.length>this.order_.length)throw Error("Invalid dynamic constraint: "+b);for(var c=0,d;d=this.order_[c],a.length;c++){var e=a.shift();b[d]=e}return new sre.DynamicCstr(b,this.order_.slice(0,c))};sre.DynamicCstr.Comparator=function(){};sre.DynamicCstr.Comparator.prototype.getReference=function(){};sre.DynamicCstr.Comparator.prototype.setReference=function(a,b){};sre.DynamicCstr.Comparator.prototype.match=function(a){};
sre.DynamicCstr.Comparator.prototype.compare=function(a,b){};sre.DynamicCstr.DefaultComparator=function(a,b){this.reference_=a;this.fallback_=b||new sre.DynamicProperties(a.getProperties(),a.getOrder());this.order_=this.reference_.getOrder()};sre.DynamicCstr.DefaultComparator.prototype.getReference=function(){return this.reference_};
sre.DynamicCstr.DefaultComparator.prototype.setReference=function(a,b){this.reference_=a;this.fallback_=b||new sre.DynamicProperties(a.getProperties(),a.getOrder());this.order_=this.reference_.getOrder()};sre.DynamicCstr.DefaultComparator.prototype.match=function(a){var b=a.getAxes();return b.length===this.reference_.getAxes().length&&b.every(goog.bind(function(b){var c=a.getValue(b);return c===this.reference_.getValue(b)||-1!==this.fallback_.getProperty(b).indexOf(c)},this))};
sre.DynamicCstr.DefaultComparator.prototype.compare=function(a,b){for(var c=!1,d=0,e;e=this.order_[d];d++){var f=a.getValue(e),g=b.getValue(e);if(!c){var h=this.reference_.getValue(e);if(h===f&&h!==g)return-1;if(h===g&&h!==f)return 1;if(h===f&&h===g)continue;h!==f&&h!==g&&(c=!0)}e=this.fallback_.getProperty(e);f=e.indexOf(f);g=e.indexOf(g);if(f<g)return-1;if(g<f)return 1}return 0};
sre.DynamicProperties.create=function(a){for(var b=sre.DynamicCstr.DEFAULT_ORDER,c={},d=Array.prototype.slice.call(arguments,0),e=0,f=d.length,g=b.length;e<f&&e<g;e++)c[b[e]]=d[e];return new sre.DynamicProperties(c)};sre.DynamicCstr.create=function(a){for(var b=sre.DynamicCstr.DEFAULT_ORDER,c={},d=Array.prototype.slice.call(arguments,0),e=0,f=d.length,g=b.length;e<f&&e<g;e++)c[b[e]]=d[e];return new sre.DynamicCstr(c)};
sre.DynamicCstr.defaultCstr=function(){return sre.DynamicCstr.create.apply(null,sre.DynamicCstr.DEFAULT_ORDER.map(function(a){return sre.DynamicCstr.DEFAULT_VALUES[a]}))};sre.DynamicCstr.validOrder=function(a){var b=sre.DynamicCstr.DEFAULT_ORDER.slice();return a.every(function(a){a=b.indexOf(a);return-1!==a&&b.splice(a,1)})};sre.Engine=function(){this.alternativeHost=this.activeHost=null;this.evaluator=sre.Engine.defaultEvaluator;this.dynamicCstr=sre.DynamicCstr.defaultCstr();this.comparator=null;this.domain=sre.DynamicCstr.DEFAULT_VALUES[sre.DynamicCstr.Axis.DOMAIN];this.style="short";this.locale=sre.DynamicCstr.DEFAULT_VALUES[sre.DynamicCstr.Axis.LOCALE];this.walker="Syntax";this.semantics=!0;this.mode=sre.Engine.Mode.SYNC;this.speech=sre.Engine.Speech.SHALLOW;this.structure=!1;this.ruleSets=[];this.cache=!0;this.markup=
sre.Engine.Markup.NONE;this.isEdge=this.isIE=this.strict=!1;this.setupTests_=[]};goog.addSingletonGetter(sre.Engine);sre.Engine.personalityProps={PITCH:"pitch",RATE:"rate",VOLUME:"volume",PAUSE:"pause"};sre.Engine.Mode={SYNC:"sync",ASYNC:"async",HTTP:"http"};sre.Engine.Speech={NONE:"none",SHALLOW:"shallow",DEEP:"deep"};sre.Engine.Markup={NONE:"none",SSML:"ssml",ACSS:"acss",SABLE:"sable",VOICEXML:"voicexml"};sre.Engine.registerTest=function(a){sre.Engine.getInstance().setupTests_.push(a)};
sre.Engine.isReady=function(){return sre.Engine.getInstance().setupTests_.every(function(a){return a()})};sre.Engine.prototype.setupBrowsers=function(){this.isIE=sre.BrowserUtil.detectIE();this.isEdge=sre.BrowserUtil.detectEdge()};sre.Engine.prototype.getAxisValues=function(){return sre.DynamicCstr.getAxisValues()};sre.Engine.defaultEvaluator=function(a,b){return a};sre.AudioUtil={};sre.AudioUtil.mergePause=function(a,b,c){return a?{pause:(c||function(a,b){return a+b}).call(null,a.pause,b.pause)}:b};sre.AudioUtil.mergeMarkup=function(a,b){delete a.open;b.close.forEach(function(b){delete a[b]});b.open.forEach(function(c){a[c]=b[c]});var c=Object.keys(a);a.open=c};
sre.AudioUtil.sortClose=function(a,b){if(1>=a.length)return a;for(var c=[],d=0,e;e=b[d],a.length;d++)e.close&&e.close.length&&e.close.forEach(function(b){var d=a.indexOf(b);-1!==d&&(c.unshift(b),a.splice(d,1))});return c};sre.AudioUtil.PersonalityRanges_={};sre.AudioUtil.LastOpen_=[];
sre.AudioUtil.personalityMarkup=function(a){sre.AudioUtil.PersonalityRanges_={};sre.AudioUtil.LastOpen_=[];for(var b=[],c={},d=0,e;e=a[d];d++){var f=null,g=e.descriptionString();e=e.personality;void 0!==e[sre.Engine.personalityProps.PAUSE]&&(f={},f[sre.Engine.personalityProps.PAUSE]=e[sre.Engine.personalityProps.PAUSE],delete e[sre.Engine.personalityProps.PAUSE]);e=sre.AudioUtil.personalityDiff_(e,c);sre.AudioUtil.appendMarkup_(b,g,e,f,!0)}return b};
sre.AudioUtil.isMarkupElement=function(a){return"object"===typeof a&&a.open};sre.AudioUtil.isPauseElement=function(a){return"object"===typeof a&&1===Object.keys(a).length&&Object.keys(a)[0]===sre.Engine.personalityProps.PAUSE};sre.AudioUtil.isStringElement=function(a){return"object"===typeof a&&1===Object.keys(a).length&&"string"===Object.keys(a)[0]};
sre.AudioUtil.appendMarkup_=function(a,b,c,d,e){if(e){if((e=a[a.length-1])&&!b&&d&&sre.AudioUtil.isPauseElement(e)){var f=sre.Engine.personalityProps.PAUSE;e[f]+=d[f];d=null}e&&b&&0===Object.keys(c).length&&sre.AudioUtil.isStringElement(e)&&(e.string+=" "+b,b="")}0!==Object.keys(c).length&&a.push(c);b&&a.push({string:b});d&&a.push(d)};
sre.AudioUtil.personalityDiff_=function(a,b){if(!b)return a;var c={};for(h in sre.Engine.personalityProps){var d=sre.Engine.personalityProps[h],e=a[d],f=b[d];if(!(!e&&!f||e&&f&&e===f)){var g=e||0;sre.AudioUtil.isMarkupElement(c)||(c.open=[],c.close=[]);e||c.close.push(d);f||c.open.push(d);f&&e&&(c.close.push(d),c.open.push(d));b[d]=g;c[d]=g;sre.AudioUtil.PersonalityRanges_[d]?sre.AudioUtil.PersonalityRanges_[d].push(g):sre.AudioUtil.PersonalityRanges_[d]=[g]}}if(sre.AudioUtil.isMarkupElement(c)){for(a=
c.close.slice();0<a.length;){var h=sre.AudioUtil.LastOpen_.pop();d=sre.BaseUtil.setdifference(h,a);a=sre.BaseUtil.setdifference(a,h);h=d;if(0===a.length)0!==h.length&&sre.AudioUtil.LastOpen_.push(h);else if(0!==h.length)for(c.close=c.close.concat(h),c.open=c.open.concat(h),d=0;e=h[d];d++)c[e]=b[e]}sre.AudioUtil.LastOpen_.push(c.open)}return c};sre.AudioRenderer=function(){};sre.AudioRenderer.prototype.setSeparator=function(a){};sre.AudioRenderer.prototype.getSeparator=function(){};sre.AudioRenderer.prototype.markup=function(a){};sre.AudioRenderer.prototype.error=function(a){};sre.AudioRenderer.prototype.merge=function(a){};sre.AbstractAudioRenderer=function(){this.separator_=" "};sre.AbstractAudioRenderer.prototype.setSeparator=function(a){this.separator_=a};sre.AbstractAudioRenderer.prototype.getSeparator=function(){return this.separator_};sre.AbstractAudioRenderer.prototype.markup=goog.abstractMethod;sre.AbstractAudioRenderer.prototype.error=function(a){return null};sre.AbstractAudioRenderer.prototype.merge=function(a){return a.join(" ")};sre.MarkupRenderer=function(){sre.AbstractAudioRenderer.call(this);this.scaleFunction_=null};goog.inherits(sre.MarkupRenderer,sre.AbstractAudioRenderer);sre.MarkupRenderer.prototype.setScaleFunction=function(a,b,c,d,e){var f=e||0;this.scaleFunction_=function(e){e=(e-a)/(b-a);return+(Math.round(c*(1-e)+d*e+"e+"+f)+"e-"+f)}};sre.MarkupRenderer.prototype.applyScaleFunction=function(a){return this.scaleFunction_?this.scaleFunction_(a):a};sre.MarkupRenderer.prototype.pause=goog.abstractMethod;
sre.MarkupRenderer.prototype.prosodyElement=goog.abstractMethod;sre.AcssRenderer=function(){sre.MarkupRenderer.call(this)};goog.inherits(sre.AcssRenderer,sre.MarkupRenderer);
sre.AcssRenderer.prototype.markup=function(a){this.setScaleFunction(-2,2,0,10,0);a=sre.AudioUtil.personalityMarkup(a);for(var b=[],c={open:[]},d=null,e=!1,f=0,g;g=a[f];f++)if(sre.AudioUtil.isMarkupElement(g))sre.AudioUtil.mergeMarkup(c,g);else if(sre.AudioUtil.isPauseElement(g))e&&(d=sre.AudioUtil.mergePause(d,g,Math.max));else{g='"'+g.string+'"';e=!0;d&&(b.push(this.pause(d)),d=null);var h=this.prosody_(c);b.push(h?"(text ("+h+") "+g+")":g)}return"(exp "+b.join(this.getSeparator())+")"};
sre.AcssRenderer.prototype.merge=function(a){return"(exp "+a.map(function(a){return a.replace(/^\(exp /,"").replace(/\)$/,"")}).join(" ")+")"};sre.AcssRenderer.prototype.error=function(a){return'(error "'+a+'")'};sre.AcssRenderer.prototype.prosody_=function(a){for(var b=a.open,c=[],d=0,e;e=b[d];d++)c.push(this.prosodyElement(e,a[e]));return c.join(" ")};
sre.AcssRenderer.prototype.prosodyElement=function(a,b){b=this.applyScaleFunction(b);switch(a){case sre.Engine.personalityProps.RATE:return"(richness . "+b+")";case sre.Engine.personalityProps.PITCH:return"(average-pitch . "+b+")";case sre.Engine.personalityProps.VOLUME:return"(stress . "+b+")"}return"(value . "+b+")"};sre.AcssRenderer.prototype.pause=function(a){return"(pause . "+a[sre.Engine.personalityProps.PAUSE]+")"};sre.XmlRenderer=function(){sre.MarkupRenderer.call(this)};goog.inherits(sre.XmlRenderer,sre.MarkupRenderer);
sre.XmlRenderer.prototype.markup=function(a){this.setScaleFunction(-2,2,-100,100,2);a=sre.AudioUtil.personalityMarkup(a);for(var b=[],c=[],d=0,e;e=a[d];d++)if(e.string)b.push(e.string);else if(sre.AudioUtil.isPauseElement(e))b.push(this.pause(e));else{if(e.close.length)for(var f=0;f<e.close.length;f++){var g=c.pop();if(-1===e.close.indexOf(g))throw Error("Unknown closing markup element: "+g);b.push(this.closeTag(g))}e.open.length&&sre.AudioUtil.sortClose(e.open.slice(),a.slice(d+1)).forEach(goog.bind(function(a){b.push(this.prosodyElement(a,
e[a]));c.push(a)},this))}return b.join(this.getSeparator())};sre.XmlRenderer.prototype.closeTag=goog.abstractMethod;sre.SableRenderer=function(){sre.XmlRenderer.call(this)};goog.inherits(sre.SableRenderer,sre.XmlRenderer);sre.SableRenderer.prototype.pause=function(a){return'<BREAK MSEC="'+a[sre.Engine.personalityProps.PAUSE]+'"/>'};
sre.SableRenderer.prototype.prosodyElement=function(a,b){b=this.applyScaleFunction(b);switch(a){case sre.Engine.personalityProps.PITCH:return'<PITCH BASE="'+b+'%">';case sre.Engine.personalityProps.RATE:return'<RATE SPEED="'+b+'%">';case sre.Engine.personalityProps.VOLUME:return'<VOLUME LEVEL="'+b+'%">';default:return"<"+a.toUpperCase()+' VALUE="'+b+'">'}};sre.SableRenderer.prototype.closeTag=function(a){return"</"+a.toUpperCase()+">"};sre.SsmlRenderer=function(){sre.XmlRenderer.call(this)};goog.inherits(sre.SsmlRenderer,sre.XmlRenderer);sre.SsmlRenderer.prototype.pause=function(a){return'<BREAK TIME="'+a[sre.Engine.personalityProps.PAUSE]+'ms"/>'};sre.SsmlRenderer.prototype.prosodyElement=function(a,b){b=this.applyScaleFunction(b);b=0>b?b.toString():"+"+b;return"<PROSODY "+a.toUpperCase()+'="'+b+(a===sre.Engine.personalityProps.VOLUME?">":'%">')};sre.SsmlRenderer.prototype.closeTag=function(a){return"</PROSODY>"};sre.BaseUtil={};sre.BaseUtil.removeEmpty=function(a){return a.filter(function(a){return a})};sre.BaseUtil.interleaveLists=function(a,b){for(var c=[];a.length||b.length;)a.length&&c.push(a.shift()),b.length&&c.push(b.shift());return c};sre.BaseUtil.setdifference=function(a,b){return a?b?a.filter(function(a){return 0>b.indexOf(a)}):a:[]};sre.BaseUtil.union=function(a,b){return a&&b?a.concat(sre.BaseUtil.setdifference(b,a)):a||b||[]};sre.BaseUtil.makePath=function(a){return a.match("/$")?a:a+"/"};sre.StringRenderer=function(){sre.AbstractAudioRenderer.call(this)};goog.inherits(sre.StringRenderer,sre.AbstractAudioRenderer);sre.StringRenderer.prototype.markup=function(a){return sre.BaseUtil.removeEmpty(a.map(function(a){return a.descriptionString()})).join(this.getSeparator())};sre.AuralRendering=function(){};goog.addSingletonGetter(sre.AuralRendering);sre.AuralRendering.prototype.setSeparator=function(a){var b=sre.AuralRendering.rendererMapping_[sre.Engine.getInstance().markup];b&&b.setSeparator(a)};sre.AuralRendering.prototype.getSeparator=function(){var a=sre.AuralRendering.rendererMapping_[sre.Engine.getInstance().markup];return a?a.getSeparator():""};
sre.AuralRendering.prototype.markup=function(a){var b=sre.AuralRendering.rendererMapping_[sre.Engine.getInstance().markup];return b?b.markup(a):""};sre.AuralRendering.prototype.merge=function(a){var b=sre.AuralRendering.rendererMapping_[sre.Engine.getInstance().markup];return b?b.merge(a):a.join()};sre.AuralRendering.prototype.error=function(a){var b=sre.AuralRendering.rendererMapping_[sre.Engine.getInstance().markup];return b?b.error(a):""};
sre.AuralRendering.registerRenderer=function(a,b){sre.AuralRendering.rendererMapping_[a]=b};sre.AuralRendering.rendererMapping_={};sre.AuralRendering.registerRenderer(sre.Engine.Markup.NONE,new sre.StringRenderer);sre.AuralRendering.registerRenderer(sre.Engine.Markup.ACSS,new sre.AcssRenderer);sre.AuralRendering.registerRenderer(sre.Engine.Markup.SABLE,new sre.SableRenderer);sre.AuralRendering.xmlInstance=new sre.SsmlRenderer;sre.AuralRendering.registerRenderer(sre.Engine.Markup.VOICEXML,sre.AuralRendering.xmlInstance);
sre.AuralRendering.registerRenderer(sre.Engine.Markup.SSML,sre.AuralRendering.xmlInstance);sre.Debugger=function(){this.isActive_=!1;this.outputFunction_=console.log;this.stream_=null};goog.addSingletonGetter(sre.Debugger);sre.Debugger.prototype.init=function(a){a&&this.startDebugFile_(a);this.isActive_=!0};
sre.Debugger.prototype.startDebugFile_=function(a){this.stream_=sre.SystemExternal.fs.createWriteStream(a);this.outputFunction_=goog.bind(function(a){var b=Array.prototype.slice.call(arguments,0);this.stream_.write(b.join(" "));this.stream_.write("\n")},this);this.stream_.on("error",goog.bind(function(a){console.log("Invalid log file. Debug information sent to console.");this.outputFunction_=console.log},this));this.stream_.on("finish",function(){console.log("Finalizing debug file.")})};
sre.Debugger.prototype.output_=function(a){this.outputFunction_.apply(console.log===this.outputFunction_?console:this.outputFunction_,["Speech Rule Engine Debugger:"].concat(a))};sre.Debugger.prototype.output=function(a){this.isActive_&&this.output_(Array.prototype.slice.call(arguments,0))};sre.Debugger.prototype.generateOutput=function(a){this.isActive_&&this.output_(a.apply(a,[]))};sre.Debugger.prototype.exit=function(a){this.isActive_&&this.stream_&&this.stream_.end("","",a||function(){})};sre.XpathUtil={};sre.XpathUtil.xpathSupported=function(){return"undefined"==typeof XPathResult?!1:!0};sre.XpathUtil.currentDocument=null;sre.XpathUtil.xpathEvaluate=sre.XpathUtil.xpathSupported()?document.evaluate:sre.SystemExternal.xpath.evaluate;sre.XpathUtil.xpathResult=sre.XpathUtil.xpathSupported()?XPathResult:sre.SystemExternal.xpath.XPathResult;sre.XpathUtil.createNSResolver=sre.XpathUtil.xpathSupported()?document.createNSResolver:sre.SystemExternal.xpath.createNSResolver;
sre.XpathUtil.nameSpaces_={xhtml:"http://www.w3.org/1999/xhtml",mathml:"http://www.w3.org/1998/Math/MathML",svg:"http://www.w3.org/2000/svg"};sre.XpathUtil.resolveNameSpace=function(a){return sre.XpathUtil.nameSpaces_[a]||null};sre.XpathUtil.resolver_=function(){this.lookupNamespaceURI=sre.XpathUtil.resolveNameSpace};
sre.XpathUtil.evaluateXpath_=function(a,b,c){var d=sre.Engine.getInstance();return d.mode!==sre.Engine.Mode.HTTP||d.isIE||d.isEdge?sre.XpathUtil.xpathEvaluate(a,b,new sre.XpathUtil.resolver_,c,null):sre.XpathUtil.currentDocument.evaluate(a,b,sre.XpathUtil.resolveNameSpace,c,null)};sre.XpathUtil.evalXPath=function(a,b){try{var c=sre.XpathUtil.evaluateXpath_(a,b,sre.XpathUtil.xpathResult.ORDERED_NODE_ITERATOR_TYPE)}catch(d){return[]}a=[];for(b=c.iterateNext();b;b=c.iterateNext())a.push(b);return a};
sre.XpathUtil.getLeafNodes=function(a){return sre.XpathUtil.evalXPath(".//*[count(*)=0]",a)};sre.XpathUtil.evaluateBoolean=function(a,b){try{var c=sre.XpathUtil.evaluateXpath_(a,b,sre.XpathUtil.xpathResult.BOOLEAN_TYPE)}catch(d){return!1}return c.booleanValue};sre.XpathUtil.evaluateString=function(a,b){try{var c=sre.XpathUtil.evaluateXpath_(a,b,sre.XpathUtil.xpathResult.STRING_TYPE)}catch(d){return""}return c.stringValue};sre.DomUtil={};sre.DomUtil.toArray=function(a){for(var b=[],c=0,d=a.length;c<d;c++)b.push(a[c]);return b};sre.DomUtil.trimInput_=function(a){a=a.replace(/&nbsp;/g," ");return a.replace(/>\s+</g,"><").trim()};sre.DomUtil.XML_ENTITIES={"&lt;":!0,"&gt;":!0,"&amp;":!0,"&quot;":!0,"&apos;":!0};
sre.DomUtil.parseInput=function(a,b){b=b||Error;var c=new sre.SystemExternal.xmldom.DOMParser;a=sre.DomUtil.trimInput_(a);var d=!!a.match(/&(?!lt|gt|amp|quot|apos)\w+;/g);if(!a)throw new b("Empty input!");try{var e=c.parseFromString(a,d?"text/html":"text/xml");return sre.Engine.getInstance().mode===sre.Engine.Mode.HTTP?(sre.XpathUtil.currentDocument=e,d?e.body.childNodes[0]:e.documentElement):e.documentElement}catch(f){throw new b("Illegal input: "+f.message);}};
sre.DomUtil.NodeType={ELEMENT_NODE:1,ATTRIBUTE_NODE:2,TEXT_NODE:3,CDATA_SECTION_NODE:4,ENTITY_REFERENCE_NODE:5,ENTITY_NODE:6,PROCESSING_INSTRUCTION_NODE:7,COMMENT_NODE:8,DOCUMENT_NODE:9,DOCUMENT_TYPE_NODE:10,DOCUMENT_FRAGMENT_NODE:11,NOTATION_NODE:12};sre.DomUtil.replaceNode=function(a,b){a.parentNode&&(a.parentNode.insertBefore(b,a),a.parentNode.removeChild(a))};sre.DomUtil.createElement=function(a){return sre.SystemExternal.document.createElement(a)};sre.DomUtil.createTextNode=function(a){return sre.SystemExternal.document.createTextNode(a)};
sre.DomUtil.formatXml=function(a){var b=/(>)(<)(\/*)/g;a=a.replace(b,"$1\r\n$2$3");b=/(>)(.+)(<c)/g;a=a.replace(b,"$1\r\n$2\r\n$3");var c="",d="";a.split("\r\n").forEach(function(a){a.match(/.+<\/\w[^>]*>$/)?c+=d+a+"\r\n":a.match(/^<\/\w/)?d&&(d=d.slice(2),c+=d+a+"\r\n"):a.match(/^<\w[^>]*[^\/]>.*$/)?(c+=d+a+"\r\n",d+="  "):c+=d+a+"\r\n"});return c};sre.DomUtil.dataAttribute=function(a){a.match(/^data-/)&&(a=a.substr(5));return a.replace(/-([a-z])/g,function(a,c){return c.toUpperCase()})};
sre.DomUtil.getDataAttribute=function(a,b){return a.dataset?a.dataset[sre.DomUtil.dataAttribute(b)]:a.getAttribute(b)};sre.DomUtil.querySelectorAllByAttr=function(a,b){return a.querySelectorAll?sre.DomUtil.toArray(a.querySelectorAll("["+b+"]")):sre.XpathUtil.evalXPath(".//*[@"+b+"]",a)};sre.DomUtil.querySelectorAllByAttrValue=function(a,b,c){return a.querySelectorAll?sre.DomUtil.toArray(a.querySelectorAll("["+b+'="'+c+'"]')):sre.XpathUtil.evalXPath(".//*[@"+b+'="'+c+'"]',a)};
sre.DomUtil.querySelectorAll=function(a,b){return a.querySelectorAll?sre.DomUtil.toArray(a.querySelectorAll(b)):sre.XpathUtil.evalXPath(".//"+b,a)};sre.DomUtil.tagName=function(a){return a.tagName.toUpperCase()};sre.EnrichCase=function(){};sre.EnrichCase.prototype.getMathml=function(){};sre.AbstractEnrichCase=function(a){this.semantic=a};sre.AbstractEnrichCase.prototype.getMathml=goog.abstractMethod;sre.AbstractEnrichCase.test=goog.abstractMethod;sre.EnrichCaseFactory=function(){};sre.EnrichCaseFactory.getEmbellishedCase=function(a){return new sre.EnrichCaseFactory.embellishedCase(a)};sre.EnrichCaseFactory.cases=[];sre.EnrichCaseFactory.getCase=function(a){for(var b=0,c;c=sre.EnrichCaseFactory.cases[b];b++)if(c.test(a))return new c.constr(a);return null};sre.SemanticUtil=function(){};sre.SemanticUtil.objectsToKeys=function(a){a=Array.prototype.slice.call(arguments,0);var b=[];return b.concat.apply(b,a.map(Object.keys))};sre.SemanticUtil.objectsToValues=function(a){a=Array.prototype.slice.call(arguments,0);var b=[];a.forEach(function(a){for(var c in a)b.push(a[c])});return b};
sre.SemanticUtil.unicodeToNumber=function(a){if(!a||2<a.length)return null;if(2==a.length){var b=a.charCodeAt(0);a=a.charCodeAt(1);return 55296<=b&&56319>=b&&!isNaN(a)?1024*(b-55296)+(a-56320)+65536:null}return a.charCodeAt(0)};sre.SemanticUtil.numberToUnicode=function(a){return 65536>a?String.fromCharCode(a):String.fromCharCode((a-65536)/1024+55296,(a-65536)%1024+56320)};
sre.SemanticUtil.splitUnicode=function(a){a=a.split("");for(var b=[],c=0,d;d=a[c];c++)"\ud800"<=d&&"\udbff">=d&&a[c+1]?b.push(d+a[++c]):b.push(d);return b};sre.SemanticUtil.LEAFTAGS=["MO","MI","MN","MTEXT","MS"];sre.SemanticUtil.IGNORETAGS="MERROR MPHANTOM MSPACE MALIGNGROUP MALIGNMARK MPRESCRIPTS ANNOTATION ANNOTATION-XML".split(" ");sre.SemanticUtil.EMPTYTAGS="MATH MROW MPADDED MACTION NONE MSTYLE SEMANTICS".split(" ");sre.SemanticUtil.hasMathTag=function(a){return!!a&&"MATH"===sre.DomUtil.tagName(a)};
sre.SemanticUtil.hasIgnoreTag=function(a){return!!a&&-1!==sre.SemanticUtil.IGNORETAGS.indexOf(sre.DomUtil.tagName(a))};sre.SemanticUtil.hasEmptyTag=function(a){return!!a&&-1!==sre.SemanticUtil.EMPTYTAGS.indexOf(sre.DomUtil.tagName(a))};sre.SemanticUtil.purgeNodes=function(a){for(var b=[],c=0,d;d=a[c];c++){var e=sre.DomUtil.tagName(d);-1!=sre.SemanticUtil.IGNORETAGS.indexOf(e)||-1!=sre.SemanticUtil.EMPTYTAGS.indexOf(e)&&0==d.childNodes.length||b.push(d)}return b};
sre.SemanticUtil.isZeroLength=function(a){return a?-1!=="negativeveryverythinmathspace negativeverythinmathspace negativethinmathspace negativemediummathspace negativethickmathspace negativeverythickmathspace negativeveryverythickmathspace".split(" ").indexOf(a)?!0:(a=a.match(/[0-9\.]+/))?0===parseFloat(a)?!0:!1:!1:!1};sre.SemanticAttr=function(){this.generalPunctuations='!"#%&:;?@\\\u00a1\u00a7\u00b6\u00bf\u2017\u2020\u2021\u2022\u2023\u2024\u2025\u2027\u2030\u2031\u2038\u203b\u203c\u203d\u203e\u2041\u2042\u2043\u2047\u2048\u2049\u204b\u204c\u204d\u204e\u204f\u2050\u2051\u2053\u2055\u2056\u2058\u2059\u205a\u205b\u205c\u205d\u205e\ufe10\ufe13\ufe14\ufe15\ufe16\ufe30\ufe45\ufe46\ufe49\ufe4a\ufe4b\ufe4c\ufe50\ufe54\ufe55\ufe56\ufe57\ufe5f\ufe60\ufe61\ufe68\ufe6a\ufe6b\uff01\uff02\uff03\uff05\uff06\uff07\uff0a\uff0c\uff0f\uff1a\uff1b\uff1f\uff20\uff3c'.split("");
this.invisibleComma_=sre.SemanticUtil.numberToUnicode(8291);this.commas=[",",this.invisibleComma_];this.ellipses="\u2026\u22ee\u22ef\u22f0\u22f1\ufe19".split("");this.fullStops=[".","\ufe52","\uff0e"];this.dashes="\u2012\u2013\u2014\u2015\u301c\ufe31\ufe32\ufe58".split("");this.primes="'\u2032\u2033\u2034\u2035\u2036\u2037\u2057".split("");this.openClosePairs={"(":")","[":"]","{":"}","\u2045":"\u2046","\u2329":"\u232a","\u2768":"\u2769","\u276a":"\u276b","\u276c":"\u276d","\u276e":"\u276f","\u2770":"\u2771",
"\u2772":"\u2773","\u2774":"\u2775","\u27c5":"\u27c6","\u27e6":"\u27e7","\u27e8":"\u27e9","\u27ea":"\u27eb","\u27ec":"\u27ed","\u27ee":"\u27ef","\u2983":"\u2984","\u2985":"\u2986","\u2987":"\u2988","\u2989":"\u298a","\u298b":"\u298c","\u298d":"\u298e","\u298f":"\u2990","\u2991":"\u2992","\u2993":"\u2994","\u2995":"\u2996","\u2997":"\u2998","\u29d8":"\u29d9","\u29da":"\u29db","\u29fc":"\u29fd","\u2e22":"\u2e23","\u2e24":"\u2e25","\u2e26":"\u2e27","\u2e28":"\u2e29","\u3008":"\u3009","\u300a":"\u300b",
"\u300c":"\u300d","\u300e":"\u300f","\u3010":"\u3011","\u3014":"\u3015","\u3016":"\u3017","\u3018":"\u3019","\u301a":"\u301b","\u301d":"\u301e","\ufd3e":"\ufd3f","\ufe17":"\ufe18","\ufe59":"\ufe5a","\ufe5b":"\ufe5c","\ufe5d":"\ufe5e","\uff08":"\uff09","\uff3b":"\uff3d","\uff5b":"\uff5d","\uff5f":"\uff60","\uff62":"\uff63","\u2308":"\u2309","\u230a":"\u230b","\u230c":"\u230d","\u230e":"\u230f","\u231c":"\u231d","\u231e":"\u231f","\u239b":"\u239e","\u239c":"\u239f","\u239d":"\u23a0","\u23a1":"\u23a4",
"\u23a2":"\u23a5","\u23a3":"\u23a6","\u23a7":"\u23ab","\u23a8":"\u23ac","\u23a9":"\u23ad","\u23b0":"\u23b1","\u23b8":"\u23b9"};this.topBottomPairs={"\u23b4":"\u23b5","\u23dc":"\u23dd","\u23de":"\u23df","\u23e0":"\u23e1","\ufe35":"\ufe36","\ufe37":"\ufe38","\ufe39":"\ufe3a","\ufe3b":"\ufe3c","\ufe3d":"\ufe3e","\ufe3f":"\ufe40","\ufe41":"\ufe42","\ufe43":"\ufe44","\ufe47":"\ufe48"};this.leftFences=sre.SemanticUtil.objectsToKeys(this.openClosePairs);this.rightFences=sre.SemanticUtil.objectsToValues(this.openClosePairs);
this.rightFences.push("\u301f");this.topFences=sre.SemanticUtil.objectsToKeys(this.topBottomPairs);this.bottomFences=sre.SemanticUtil.objectsToValues(this.topBottomPairs);this.neutralFences="|\u00a6\u2016\u2758\u2980\u2af4\uffe4\uff5c".split("");this.allFences=this.neutralFences.concat(this.leftFences,this.rightFences,this.topFences,this.bottomFences);this.capitalLatin="ABCDEFGHIJKLMNOPQRSTUVWXYZ".split("");this.smallLatin="abcdefghijklmnopqrstuvwxyz\u0131\u0237".split("");this.capitalLatinFullWidth=
"\uff21\uff22\uff23\uff24\uff25\uff26\uff27\uff28\uff29\uff2a\uff2b\uff2c\uff2d\uff2e\uff2f\uff30\uff31\uff32\uff33\uff34\uff35\uff36\uff37\uff38\uff39\uff3a".split("");this.smallLatinFullWidth="\uff41\uff42\uff43\uff44\uff45\uff46\uff47\uff48\uff49\uff4a\uff4b\uff4c\uff4d\uff4e\uff4f\uff50\uff51\uff52\uff53\uff54\uff55\uff56\uff57\uff58\uff59\uff5a".split("");this.capitalLatinBold="\ud835\udc00 \ud835\udc01 \ud835\udc02 \ud835\udc03 \ud835\udc04 \ud835\udc05 \ud835\udc06 \ud835\udc07 \ud835\udc08 \ud835\udc09 \ud835\udc0a \ud835\udc0b \ud835\udc0c \ud835\udc0d \ud835\udc0e \ud835\udc0f \ud835\udc10 \ud835\udc11 \ud835\udc12 \ud835\udc13 \ud835\udc14 \ud835\udc15 \ud835\udc16 \ud835\udc17 \ud835\udc18 \ud835\udc19".split(" ");
this.smallLatinBold="\ud835\udc1a \ud835\udc1b \ud835\udc1c \ud835\udc1d \ud835\udc1e \ud835\udc1f \ud835\udc20 \ud835\udc21 \ud835\udc22 \ud835\udc23 \ud835\udc24 \ud835\udc25 \ud835\udc26 \ud835\udc27 \ud835\udc28 \ud835\udc29 \ud835\udc2a \ud835\udc2b \ud835\udc2c \ud835\udc2d \ud835\udc2e \ud835\udc2f \ud835\udc30 \ud835\udc31 \ud835\udc32 \ud835\udc33".split(" ");this.capitalLatinItalic="\ud835\udc34 \ud835\udc35 \ud835\udc36 \ud835\udc37 \ud835\udc38 \ud835\udc39 \ud835\udc3a \ud835\udc3b \ud835\udc3c \ud835\udc3d \ud835\udc3e \ud835\udc3f \ud835\udc40 \ud835\udc41 \ud835\udc42 \ud835\udc43 \ud835\udc44 \ud835\udc45 \ud835\udc46 \ud835\udc47 \ud835\udc48 \ud835\udc49 \ud835\udc4a \ud835\udc4b \ud835\udc4c \ud835\udc4d".split(" ");
this.smallLatinItalic="\ud835\udc4e \ud835\udc4f \ud835\udc50 \ud835\udc51 \ud835\udc52 \ud835\udc53 \ud835\udc54 \u210e \ud835\udc56 \ud835\udc57 \ud835\udc58 \ud835\udc59 \ud835\udc5a \ud835\udc5b \ud835\udc5c \ud835\udc5d \ud835\udc5e \ud835\udc5f \ud835\udc60 \ud835\udc61 \ud835\udc62 \ud835\udc63 \ud835\udc64 \ud835\udc65 \ud835\udc66 \ud835\udc67 \ud835\udea4 \ud835\udea5".split(" ");this.capitalLatinScript="\ud835\udc9c \u212c \ud835\udc9e \ud835\udc9f \u2130 \u2131 \ud835\udca2 \u210b \u2110 \ud835\udca5 \ud835\udca6 \u2112 \u2133 \ud835\udca9 \ud835\udcaa \ud835\udcab \ud835\udcac \u211b \ud835\udcae \ud835\udcaf \ud835\udcb0 \ud835\udcb1 \ud835\udcb2 \ud835\udcb3 \ud835\udcb4 \ud835\udcb5 \u2118".split(" ");
this.smallLatinScript="\ud835\udcb6 \ud835\udcb7 \ud835\udcb8 \ud835\udcb9 \u212f \ud835\udcbb \u210a \ud835\udcbd \ud835\udcbe \ud835\udcbf \ud835\udcc0 \ud835\udcc1 \ud835\udcc2 \ud835\udcc3 \u2134 \ud835\udcc5 \ud835\udcc6 \ud835\udcc7 \ud835\udcc8 \ud835\udcc9 \ud835\udcca \ud835\udccb \ud835\udccc \ud835\udccd \ud835\udcce \ud835\udccf \u2113".split(" ");this.capitalLatinBoldScript="\ud835\udcd0 \ud835\udcd1 \ud835\udcd2 \ud835\udcd3 \ud835\udcd4 \ud835\udcd5 \ud835\udcd6 \ud835\udcd7 \ud835\udcd8 \ud835\udcd9 \ud835\udcda \ud835\udcdb \ud835\udcdc \ud835\udcdd \ud835\udcde \ud835\udcdf \ud835\udce0 \ud835\udce1 \ud835\udce2 \ud835\udce3 \ud835\udce4 \ud835\udce5 \ud835\udce6 \ud835\udce7 \ud835\udce8 \ud835\udce9".split(" ");
this.smallLatinBoldScript="\ud835\udcea \ud835\udceb \ud835\udcec \ud835\udced \ud835\udcee \ud835\udcef \ud835\udcf0 \ud835\udcf1 \ud835\udcf2 \ud835\udcf3 \ud835\udcf4 \ud835\udcf5 \ud835\udcf6 \ud835\udcf7 \ud835\udcf8 \ud835\udcf9 \ud835\udcfa \ud835\udcfb \ud835\udcfc \ud835\udcfd \ud835\udcfe \ud835\udcff \ud835\udd00 \ud835\udd01 \ud835\udd02 \ud835\udd03".split(" ");this.capitalLatinFraktur="\ud835\udd04 \ud835\udd05 \u212d \ud835\udd07 \ud835\udd08 \ud835\udd09 \ud835\udd0a \u210c \u2111 \ud835\udd0d \ud835\udd0e \ud835\udd0f \ud835\udd10 \ud835\udd11 \ud835\udd12 \ud835\udd13 \ud835\udd14 \u211c \ud835\udd16 \ud835\udd17 \ud835\udd18 \ud835\udd19 \ud835\udd1a \ud835\udd1b \ud835\udd1c \u2128".split(" ");
this.smallLatinFraktur="\ud835\udd1e \ud835\udd1f \ud835\udd20 \ud835\udd21 \ud835\udd22 \ud835\udd23 \ud835\udd24 \ud835\udd25 \ud835\udd26 \ud835\udd27 \ud835\udd28 \ud835\udd29 \ud835\udd2a \ud835\udd2b \ud835\udd2c \ud835\udd2d \ud835\udd2e \ud835\udd2f \ud835\udd30 \ud835\udd31 \ud835\udd32 \ud835\udd33 \ud835\udd34 \ud835\udd35 \ud835\udd36 \ud835\udd37".split(" ");this.capitalLatinDoubleStruck="\ud835\udd38 \ud835\udd39 \u2102 \ud835\udd3b \ud835\udd3c \ud835\udd3d \ud835\udd3e \u210d \ud835\udd40 \ud835\udd41 \ud835\udd42 \ud835\udd43 \ud835\udd44 \u2115 \ud835\udd46 \u2119 \u211a \u211d \ud835\udd4a \ud835\udd4b \ud835\udd4c \ud835\udd4d \ud835\udd4e \ud835\udd4f \ud835\udd50 \u2124".split(" ");
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this.digitsSansSerif="\ud835\udfe2 \ud835\udfe3 \ud835\udfe4 \ud835\udfe5 \ud835\udfe6 \ud835\udfe7 \ud835\udfe8 \ud835\udfe9 \ud835\udfea \ud835\udfeb".split(" ");this.digitsSansSerifBold="\ud835\udfec \ud835\udfed \ud835\udfee \ud835\udfef \ud835\udff0 \ud835\udff1 \ud835\udff2 \ud835\udff3 \ud835\udff4 \ud835\udff5".split(" ");this.digitsMonospace="\ud835\udff6 \ud835\udff7 \ud835\udff8 \ud835\udff9 \ud835\udffa \ud835\udffb \ud835\udffc \ud835\udffd \ud835\udffe \ud835\udfff".split(" ");this.digitsSuperscript=
"\u00b2\u00b3\u00b9\u2070\u2074\u2075\u2076\u2077\u2078\u2079".split("");this.digitsSubscript="\u2080\u2081\u2082\u2083\u2084\u2085\u2086\u2087\u2088\u2089".split("");this.fractions="\u00bc\u00bd\u00be\u2150\u2151\u2152\u2153\u2154\u2155\u2156\u2157\u2158\u2159\u215a\u215b\u215c\u215d\u215e\u215f\u2189".split("");this.enclosedNumbers="\u2460\u2461\u2462\u2463\u2464\u2465\u2466\u2467\u2468\u2469\u246a\u246b\u246c\u246d\u246e\u246f\u2470\u2471\u2472\u2473\u24ea\u24eb\u24ec\u24ed\u24ee\u24ef\u24f0\u24f1\u24f2\u24f3\u24f4\u24f5\u24f6\u24f7\u24f8\u24f9\u24fa\u24fb\u24fc\u24fd\u24fe\u24ff\u2776\u2777\u2778\u2779\u277a\u277b\u277c\u277d\u277e\u277f\u2780\u2781\u2782\u2783\u2784\u2785\u2786\u2787\u2788\u2789\u278a\u278b\u278c\u278d\u278e\u278f\u2790\u2791\u2792\u2793\u3248\u3249\u324a\u324b\u324c\u324d\u324e\u324f\u3251\u3252\u3253\u3254\u3255\u3256\u3257\u3258\u3259\u325a\u325b\u325c\u325d\u325e\u325f\u32b1\u32b2\u32b3\u32b4\u32b5\u32b6\u32b7\u32b8\u32b9\u32ba\u32bb\u32bc\u32bd\u32be\u32bf".split("");
this.fencedNumbers="\u2474\u2475\u2476\u2477\u2478\u2479\u247a\u247b\u247c\u247d\u247e\u247f\u2480\u2481\u2482\u2483\u2484\u2485\u2486\u2487".split("");this.punctuatedNumbers="\u2488 \u2489 \u248a \u248b \u248c \u248d \u248e \u248f \u2490 \u2491 \u2492 \u2493 \u2494 \u2495 \u2496 \u2497 \u2498 \u2499 \u249a \u249b \ud83c\udd00 \ud83c\udd01 \ud83c\udd02 \ud83c\udd03 \ud83c\udd04 \ud83c\udd05 \ud83c\udd06 \ud83c\udd07 \ud83c\udd08 \ud83c\udd09 \ud83c\udd0a".split(" ");this.digits=this.digitsNormal.concat(this.digitsFullWidth,
this.digitsBold,this.digitsDoubleStruck,this.digitsSansSerif,this.digitsSansSerifBold,this.digitsMonospace);this.numbers=this.fractions.concat(this.digitsSuperscript,this.digitsSubscript,this.enclosedNumbers,this.fencedNumbers,this.punctuatedNumbers);this.allNumbers=this.digits.concat(this.numbers);this.trigonometricFunctions="cos cot csc sec sin tan arccos arccot arccsc arcsec arcsin arctan".split(" ");this.hyperbolicFunctions="cosh coth csch sech sinh tanh arcosh arcoth arcsch arsech arsinh artanh arccosh arccoth arccsch arcsech arcsinh arctanh".split(" ");
this.algebraicFunctions="deg det dim hom ker Tr tr".split(" ");this.elementaryFunctions="log ln lg exp expt gcd gcd arg im re Pr".split(" ");this.prefixFunctions=this.trigonometricFunctions.concat(this.hyperbolicFunctions,this.algebraicFunctions,this.elementaryFunctions);this.limitFunctions="inf lim liminf limsup max min sup injlim projlim".split(" ");this.infixFunctions=["mod","rem"];this.symbolSetToSemantic_=[{set:this.generalPunctuations,type:sre.SemanticAttr.Type.PUNCTUATION,role:sre.SemanticAttr.Role.UNKNOWN},
{set:this.commas,type:sre.SemanticAttr.Type.PUNCTUATION,role:sre.SemanticAttr.Role.COMMA},{set:this.ellipses,type:sre.SemanticAttr.Type.PUNCTUATION,role:sre.SemanticAttr.Role.ELLIPSIS},{set:this.fullStops,type:sre.SemanticAttr.Type.PUNCTUATION,role:sre.SemanticAttr.Role.FULLSTOP},{set:this.dashes,type:sre.SemanticAttr.Type.PUNCTUATION,role:sre.SemanticAttr.Role.DASH},{set:this.primes,type:sre.SemanticAttr.Type.PUNCTUATION,role:sre.SemanticAttr.Role.PRIME},{set:this.leftFences,type:sre.SemanticAttr.Type.FENCE,
role:sre.SemanticAttr.Role.OPEN},{set:this.rightFences,type:sre.SemanticAttr.Type.FENCE,role:sre.SemanticAttr.Role.CLOSE},{set:this.topFences,type:sre.SemanticAttr.Type.FENCE,role:sre.SemanticAttr.Role.TOP},{set:this.bottomFences,type:sre.SemanticAttr.Type.FENCE,role:sre.SemanticAttr.Role.BOTTOM},{set:this.neutralFences,type:sre.SemanticAttr.Type.FENCE,role:sre.SemanticAttr.Role.NEUTRAL},{set:this.smallLatin,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.LATINLETTER,font:sre.SemanticAttr.Font.NORMAL},
{set:this.capitalLatin,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.LATINLETTER,font:sre.SemanticAttr.Font.NORMAL},{set:this.smallLatinFullWidth,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.LATINLETTER,font:sre.SemanticAttr.Font.NORMAL},{set:this.capitalLatinFullWidth,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.LATINLETTER,font:sre.SemanticAttr.Font.NORMAL},{set:this.smallLatinBold,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.LATINLETTER,
font:sre.SemanticAttr.Font.BOLD},{set:this.capitalLatinBold,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.LATINLETTER,font:sre.SemanticAttr.Font.BOLD},{set:this.smallLatinItalic,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.LATINLETTER,font:sre.SemanticAttr.Font.ITALIC},{set:this.capitalLatinItalic,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.LATINLETTER,font:sre.SemanticAttr.Font.ITALIC},{set:this.smallLatinScript,type:sre.SemanticAttr.Type.IDENTIFIER,
role:sre.SemanticAttr.Role.LATINLETTER,font:sre.SemanticAttr.Font.SCRIPT},{set:this.capitalLatinScript,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.LATINLETTER,font:sre.SemanticAttr.Font.SCRIPT},{set:this.smallLatinBoldScript,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.LATINLETTER,font:sre.SemanticAttr.Font.BOLDSCRIPT},{set:this.capitalLatinBoldScript,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.LATINLETTER,font:sre.SemanticAttr.Font.BOLDSCRIPT},
{set:this.smallLatinFraktur,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.LATINLETTER,font:sre.SemanticAttr.Font.FRAKTUR},{set:this.capitalLatinFraktur,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.LATINLETTER,font:sre.SemanticAttr.Font.FRAKTUR},{set:this.smallLatinDoubleStruck,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.LATINLETTER,font:sre.SemanticAttr.Font.DOUBLESTRUCK},{set:this.capitalLatinDoubleStruck,type:sre.SemanticAttr.Type.IDENTIFIER,
role:sre.SemanticAttr.Role.LATINLETTER,font:sre.SemanticAttr.Font.DOUBLESTRUCK},{set:this.smallLatinBoldFraktur,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.LATINLETTER,font:sre.SemanticAttr.Font.BOLDFRAKTUR},{set:this.capitalLatinBoldFraktur,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.LATINLETTER,font:sre.SemanticAttr.Font.BOLDFRAKTUR},{set:this.smallLatinSansSerif,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.LATINLETTER,font:sre.SemanticAttr.Font.SANSSERIF},
{set:this.capitalLatinSansSerif,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.LATINLETTER,font:sre.SemanticAttr.Font.SANSSERIF},{set:this.smallLatinSansSerifBold,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.LATINLETTER,font:sre.SemanticAttr.Font.SANSSERIFBOLD},{set:this.capitalLatinSansSerifBold,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.LATINLETTER,font:sre.SemanticAttr.Font.SANSSERIFBOLD},{set:this.smallLatinSansSerifItalic,type:sre.SemanticAttr.Type.IDENTIFIER,
role:sre.SemanticAttr.Role.LATINLETTER,font:sre.SemanticAttr.Font.SANSSERIFITALIC},{set:this.capitalLatinSansSerifItalic,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.LATINLETTER,font:sre.SemanticAttr.Font.SANSSERIFITALIC},{set:this.smallLatinMonospace,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.LATINLETTER,font:sre.SemanticAttr.Font.MONOSPACE},{set:this.capitalLatinMonospace,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.LATINLETTER,font:sre.SemanticAttr.Font.MONOSPACE},
{set:this.latinDoubleStruckItalic,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.LATINLETTER,font:sre.SemanticAttr.Font.DOUBLESTRUCKITALIC},{set:this.smallGreek,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.GREEKLETTER,font:sre.SemanticAttr.Font.NORMAL},{set:this.capitalGreek,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.GREEKLETTER,font:sre.SemanticAttr.Font.NORMAL},{set:this.smallGreekBold,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.GREEKLETTER,
font:sre.SemanticAttr.Font.BOLD},{set:this.capitalGreekBold,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.GREEKLETTER,font:sre.SemanticAttr.Font.BOLD},{set:this.smallGreekItalic,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.GREEKLETTER,font:sre.SemanticAttr.Font.ITALIC},{set:this.capitalGreekItalic,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.GREEKLETTER,font:sre.SemanticAttr.Font.ITALIC},{set:this.smallGreekSansSerifBold,type:sre.SemanticAttr.Type.IDENTIFIER,
role:sre.SemanticAttr.Role.GREEKLETTER,font:sre.SemanticAttr.Font.SANSSERIFBOLD},{set:this.capitalGreekSansSerifBold,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.GREEKLETTER,font:sre.SemanticAttr.Font.SANSSERIFBOLD},{set:this.greekDoubleStruck,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.GREEKLETTER,font:sre.SemanticAttr.Font.DOUBLESTRUCK},{set:this.greekSpecial,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.GREEKLETTER,font:sre.SemanticAttr.Font.NORMAL},
{set:this.greekSpecialBold,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.GREEKLETTER,font:sre.SemanticAttr.Font.BOLD},{set:this.greekSpecialItalic,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.GREEKLETTER,font:sre.SemanticAttr.Font.ITALIC},{set:this.greekSpecialSansSerifBold,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.GREEKLETTER,font:sre.SemanticAttr.Font.SANSSERIFBOLD},{set:this.hebrewLetters,type:sre.SemanticAttr.Type.IDENTIFIER,role:sre.SemanticAttr.Role.OTHERLETTER,
font:sre.SemanticAttr.Font.NORMAL},{set:this.digitsNormal,type:sre.SemanticAttr.Type.NUMBER,role:sre.SemanticAttr.Role.INTEGER,font:sre.SemanticAttr.Font.NORMAL},{set:this.digitsFullWidth,type:sre.SemanticAttr.Type.NUMBER,role:sre.SemanticAttr.Role.INTEGER,font:sre.SemanticAttr.Font.NORMAL},{set:this.digitsBold,type:sre.SemanticAttr.Type.NUMBER,role:sre.SemanticAttr.Role.INTEGER,font:sre.SemanticAttr.Font.BOLD},{set:this.digitsDoubleStruck,type:sre.SemanticAttr.Type.NUMBER,role:sre.SemanticAttr.Role.INTEGER,
font:sre.SemanticAttr.Font.DOUBLESTRUCK},{set:this.digitsSansSerif,type:sre.SemanticAttr.Type.NUMBER,role:sre.SemanticAttr.Role.INTEGER,font:sre.SemanticAttr.Font.SANSSERIF},{set:this.digitsSansSerifBold,type:sre.SemanticAttr.Type.NUMBER,role:sre.SemanticAttr.Role.INTEGER,font:sre.SemanticAttr.Font.SANSSERIFBOLD},{set:this.digitsMonospace,type:sre.SemanticAttr.Type.NUMBER,role:sre.SemanticAttr.Role.INTEGER,font:sre.SemanticAttr.Font.MONOSPACE},{set:this.numbers,type:sre.SemanticAttr.Type.NUMBER,role:sre.SemanticAttr.Role.FLOAT},
{set:this.additions,type:sre.SemanticAttr.Type.OPERATOR,role:sre.SemanticAttr.Role.ADDITION},{set:this.multiplications,type:sre.SemanticAttr.Type.OPERATOR,role:sre.SemanticAttr.Role.MULTIPLICATION},{set:this.subtractions,type:sre.SemanticAttr.Type.OPERATOR,role:sre.SemanticAttr.Role.SUBTRACTION},{set:this.divisions,type:sre.SemanticAttr.Type.OPERATOR,role:sre.SemanticAttr.Role.DIVISION},{set:this.prefixOps,type:sre.SemanticAttr.Type.PREFIXOP,role:sre.SemanticAttr.Role.PREFIXFUNC},{set:this.prefixOpsBold,
type:sre.SemanticAttr.Type.PREFIXOP,role:sre.SemanticAttr.Role.PREFIXFUNC,font:sre.SemanticAttr.Font.BOLD},{set:this.prefixOpsItalic,type:sre.SemanticAttr.Type.PREFIXOP,role:sre.SemanticAttr.Role.PREFIXFUNC,font:sre.SemanticAttr.Font.ITALIC},{set:this.prefixOpsSansSerifBold,type:sre.SemanticAttr.Type.PREFIXOP,role:sre.SemanticAttr.Role.PREFIXFUNC,font:sre.SemanticAttr.Font.SANSSERIFBOLD},{set:this.equalities,type:sre.SemanticAttr.Type.RELATION,role:sre.SemanticAttr.Role.EQUALITY},{set:this.inequalities,
type:sre.SemanticAttr.Type.RELATION,role:sre.SemanticAttr.Role.INEQUALITY},{set:this.relations,type:sre.SemanticAttr.Type.RELATION,role:sre.SemanticAttr.Role.UNKNOWN},{set:this.arrows,type:sre.SemanticAttr.Type.RELATION,role:sre.SemanticAttr.Role.ARROW},{set:this.sumOps,type:sre.SemanticAttr.Type.LARGEOP,role:sre.SemanticAttr.Role.SUM},{set:this.intOps,type:sre.SemanticAttr.Type.LARGEOP,role:sre.SemanticAttr.Role.INTEGRAL},{set:this.limitFunctions,type:sre.SemanticAttr.Type.FUNCTION,role:sre.SemanticAttr.Role.LIMFUNC},
{set:this.prefixFunctions,type:sre.SemanticAttr.Type.FUNCTION,role:sre.SemanticAttr.Role.PREFIXFUNC},{set:this.infixFunctions,type:sre.SemanticAttr.Type.OPERATOR,role:sre.SemanticAttr.Role.MULTIPLICATION}];this.meaning_=this.initMeaning_()};goog.addSingletonGetter(sre.SemanticAttr);
sre.SemanticAttr.Type={PUNCTUATION:"punctuation",FENCE:"fence",NUMBER:"number",IDENTIFIER:"identifier",TEXT:"text",OPERATOR:"operator",RELATION:"relation",LARGEOP:"largeop",FUNCTION:"function",ACCENT:"accent",FENCED:"fenced",FRACTION:"fraction",PUNCTUATED:"punctuated",RELSEQ:"relseq",MULTIREL:"multirel",INFIXOP:"infixop",PREFIXOP:"prefixop",POSTFIXOP:"postfixop",APPL:"appl",INTEGRAL:"integral",BIGOP:"bigop",SQRT:"sqrt",ROOT:"root",LIMUPPER:"limupper",LIMLOWER:"limlower",LIMBOTH:"limboth",SUBSCRIPT:"subscript",
SUPERSCRIPT:"superscript",UNDERSCORE:"underscore",OVERSCORE:"overscore",TENSOR:"tensor",TABLE:"table",MULTILINE:"multiline",MATRIX:"matrix",VECTOR:"vector",CASES:"cases",ROW:"row",LINE:"line",CELL:"cell",ENCLOSE:"enclose",UNKNOWN:"unknown",EMPTY:"empty"};
sre.SemanticAttr.Role={COMMA:"comma",ELLIPSIS:"ellipsis",FULLSTOP:"fullstop",DASH:"dash",PRIME:"prime",VBAR:"vbar",OPENFENCE:"openfence",CLOSEFENCE:"closefence",APPLICATION:"application",DUMMY:"dummy",UNIT:"unit",LABEL:"label",OPEN:"open",CLOSE:"close",TOP:"top",BOTTOM:"bottom",NEUTRAL:"neutral",LATINLETTER:"latinletter",GREEKLETTER:"greekletter",OTHERLETTER:"otherletter",INTEGER:"integer",FLOAT:"float",OTHERNUMBER:"othernumber",MIXED:"mixed",MULTIACCENT:"multiaccent",OVERACCENT:"overaccent",UNDERACCENT:"underaccent",
UNDEROVER:"underover",SUBSUP:"subsup",LEFTSUB:"leftsub",LEFTSUPER:"leftsuper",RIGHTSUB:"rightsub",RIGHTSUPER:"rightsuper",LEFTRIGHT:"leftright",ABOVEBELOW:"abovebelow",STRING:"string",SEQUENCE:"sequence",ENDPUNCT:"endpunct",STARTPUNCT:"startpunct",TEXT:"text",NEGATIVE:"negative",NEGATION:"negation",MULTIOP:"multiop",LIMFUNC:"limit function",INFIXFUNC:"infix function",PREFIXFUNC:"prefix function",POSTFIXFUNC:"postfix function",SIMPLEFUNC:"simple function",SUM:"sum",INTEGRAL:"integral",ADDITION:"addition",
MULTIPLICATION:"multiplication",SUBTRACTION:"subtraction",IMPLICIT:"implicit",DIVISION:"division",VULGAR:"vulgar",EQUALITY:"equality",INEQUALITY:"inequality",ELEMENT:"element",ARROW:"arrow",DETERMINANT:"determinant",ROWVECTOR:"rowvector",BINOMIAL:"binomial",SQUAREMATRIX:"squarematrix",MULTILINE:"multiline",MATRIX:"matrix",VECTOR:"vector",CASES:"cases",TABLE:"table",UNKNOWN:"unknown",PROTECTED:"protected"};
sre.SemanticAttr.Font={BOLD:"bold",BOLDFRAKTUR:"bold-fraktur",BOLDITALIC:"bold-italic",BOLDSCRIPT:"bold-script",CALIGRAPHIC:"caligraphic",CALIGRAPHICBOLD:"caligraphic-bold",DOUBLESTRUCK:"double-struck",DOUBLESTRUCKITALIC:"double-struck-italic",FRAKTUR:"fraktur",ITALIC:"italic",MONOSPACE:"monospace",NORMAL:"normal",OLDSTYLE:"oldstyle",OLDSTYLEBOLD:"oldstyle-bold",SCRIPT:"script",SANSSERIF:"sans-serif",SANSSERIFITALIC:"sans-serif-italic",SANSSERIFBOLD:"sans-serif-bold",SANSSERIFBOLDITALIC:"sans-serif-bold-italic",
UNKNOWN:"unknown"};sre.SemanticAttr.prototype.lookupType=function(a){return sre.SemanticAttr.Type.UNKNOWN};sre.SemanticAttr.prototype.lookupRole=function(a){return sre.SemanticAttr.Role.UNKNOWN};sre.SemanticAttr.lookupMeaning=function(a){return sre.SemanticAttr.getInstance().lookupMeaning_(a)};sre.SemanticAttr.invisibleTimes=function(){return sre.SemanticAttr.getInstance().invisibleTimes_};sre.SemanticAttr.invisibleComma=function(){return sre.SemanticAttr.getInstance().invisibleComma_};
sre.SemanticAttr.functionApplication=function(){return sre.SemanticAttr.getInstance().functionApplication_};sre.SemanticAttr.isMatchingFenceRole=function(a,b){return a==sre.SemanticAttr.Role.OPEN&&b==sre.SemanticAttr.Role.CLOSE||a==sre.SemanticAttr.Role.NEUTRAL&&b==sre.SemanticAttr.Role.NEUTRAL||a==sre.SemanticAttr.Role.TOP&&b==sre.SemanticAttr.Role.BOTTOM};sre.SemanticAttr.isMatchingFence=function(a,b){return sre.SemanticAttr.getInstance().isMatchingFence_(a,b)};
sre.SemanticAttr.isOpeningFence=function(a){return a==sre.SemanticAttr.Role.OPEN||a==sre.SemanticAttr.Role.NEUTRAL};sre.SemanticAttr.isClosingFence=function(a){return a==sre.SemanticAttr.Role.CLOSE||a==sre.SemanticAttr.Role.NEUTRAL};sre.SemanticAttr.isEmbellishedType=function(a){return a===sre.SemanticAttr.Type.OPERATOR||a===sre.SemanticAttr.Type.RELATION||a===sre.SemanticAttr.Type.FENCE||a===sre.SemanticAttr.Type.PUNCTUATION};sre.SemanticAttr.isCharacterD=function(a){return-1!="d \u2146 \uff44 \ud835\udc1d \ud835\udc51 \ud835\udcb9 \ud835\udced \ud835\udd21 \ud835\udd55 \ud835\udd89 \ud835\uddbd \ud835\uddf1 \ud835\ude25 \ud835\ude8d".split(" ").indexOf(a)};
sre.SemanticAttr.prototype.isMatchingFence_=function(a,b){return-1!=this.neutralFences.indexOf(a)?a==b:this.openClosePairs[a]==b||this.topBottomPairs[a]==b};sre.SemanticAttr.prototype.initMeaning_=function(){for(var a={},b=0,c;c=this.symbolSetToSemantic_[b];b++)c.set.forEach(function(b){a[b]={role:c.role||sre.SemanticAttr.Role.UNKNOWN,type:c.type||sre.SemanticAttr.Type.UNKNOWN,font:c.font||sre.SemanticAttr.Font.UNKNOWN}});return a};
sre.SemanticAttr.prototype.lookupMeaning_=function(a){return this.meaning_[a]||{role:sre.SemanticAttr.Role.UNKNOWN,type:sre.SemanticAttr.Type.UNKNOWN,font:sre.SemanticAttr.Font.UNKNOWN}};sre.MathUtil={};sre.MathUtil.isMathmlNodeOfClass_=function(a,b){return-1!=b.indexOf(a.tagName.toUpperCase())};sre.MathUtil.isMathjaxNodeOfClass_=function(a,b){return"SPAN"==a.tagName?a.className.split(" ").some(function(a){return-1!=b.indexOf(a.toUpperCase())}):!1};sre.MathUtil.isMathNodeOfClass_=function(a,b){return a.nodeType==sre.DomUtil.NodeType.ELEMENT_NODE&&(sre.MathUtil.isMathmlNodeOfClass_(a,b)||sre.MathUtil.isMathjaxNodeOfClass_(a,b))};sre.MathUtil.TOKEN_LIST="MI MN MO MTEXT MSPACE MS".split(" ");
sre.MathUtil.isToken=function(a){return sre.MathUtil.isMathNodeOfClass_(a,sre.MathUtil.TOKEN_LIST)};sre.MathUtil.LAYOUT_LIST="MROW MFRAC MSQRT MROOT MSTYLE MERROR MPADDED MPHANTOM MFENCED MENCLOSE".split(" ");sre.MathUtil.isLayout=function(a){return sre.MathUtil.isMathNodeOfClass_(a,sre.MathUtil.LAYOUT_LIST)};sre.MathUtil.SCRIPT_LIST="MSUB MSUP MSUBSUP MUNDER MOVER MUNDEROVER MMULTISCRIPTS MPRESCRIPTS".split(" ");sre.MathUtil.isScript=function(a){return sre.MathUtil.isMathNodeOfClass_(a,sre.MathUtil.SCRIPT_LIST)};
sre.MathUtil.TABLES_LIST="MTABLE MLABELEDTR MTR MTD MALIGNGROUP MALIGNMARK".split(" ");sre.MathUtil.isTables=function(a){return sre.MathUtil.isMathNodeOfClass_(a,sre.MathUtil.TABLES_LIST)};sre.MathUtil.ELEMENTARY_LIST="MSTACK MLONGDIV MSGROUP MSROW MSCARRIES MSCARRY MSLINE".split(" ");sre.MathUtil.isElementary=function(a){return sre.MathUtil.isMathNodeOfClass_(a,sre.MathUtil.ELEMENTARY_LIST)};
sre.MathUtil.MATHML_TAG_LIST=[sre.MathUtil.TOKEN_LIST,sre.MathUtil.LAYOUT_LIST,sre.MathUtil.SCRIPT_LIST,sre.MathUtil.TABLES_LIST,sre.MathUtil.ELEMENTARY_LIST].reduce(function(a,b){return a.concat(b)});sre.MathUtil.isMathmlTag=function(a){return sre.MathUtil.isMathNodeOfClass_(a,sre.MathUtil.MATHML_TAG_LIST)};sre.MathUtil.WHITESPACE_LIST=["MSROW","MROW","MSPACE","MPHANTOM","MPADDED"];sre.MathUtil.isWhitespace=function(a){return sre.MathUtil.isMathNodeOfClass_(a,sre.MathUtil.WHITESPACE_LIST)};
sre.MathUtil.isNotWhitespace=function(a){return sre.MathUtil.isMathmlTag(a)&&!sre.MathUtil.isWhitespace(a)};sre.MathUtil.nextSeparatorFunction=function(a){if(a){if(a.match(/^\s+$/))return null;var b=a.replace(/\s/g,"").split("").filter(function(a){return a})}else b=[","];return function(){return 1<b.length?b.shift():b[0]}};sre.SemanticNode=function(a){this.id=a;this.mathml=[];this.parent=null;this.type=sre.SemanticAttr.Type.UNKNOWN;this.role=sre.SemanticAttr.Role.UNKNOWN;this.font=sre.SemanticAttr.Font.UNKNOWN;this.embellished=null;this.fencePointer="";this.childNodes=[];this.textContent="";this.mathmlTree=null;this.contentNodes=[]};sre.SemanticNode.prototype.querySelectorAll=function(a){for(var b=[],c=0,d;d=this.childNodes[c];c++)b=b.concat(d.querySelectorAll(a));a(this)&&b.unshift(this);return b};
sre.SemanticNode.prototype.xml=function(a,b){var c=function(c,d){d=d.map(function(c){return c.xml(a,b)});c=a.createElementNS("",c);for(var e=0,f;f=d[e];e++)c.appendChild(f);return c},d=a.createElementNS("",this.type);b||this.xmlAttributes_(d);d.textContent=this.textContent;0<this.contentNodes.length&&d.appendChild(c("content",this.contentNodes));0<this.childNodes.length&&d.appendChild(c("children",this.childNodes));return d};
sre.SemanticNode.prototype.toString=function(a){var b=new sre.SystemExternal.xmldom.XMLSerializer,c=(new sre.SystemExternal.xmldom.DOMParser).parseFromString("","text/xml");return b.serializeToString(this.xml(c,a))};
sre.SemanticNode.prototype.xmlAttributes_=function(a){a.setAttribute("role",this.role);this.font!=sre.SemanticAttr.Font.UNKNOWN&&a.setAttribute("font",this.font);this.embellished&&a.setAttribute("embellished",this.embellished);this.fencePointer&&a.setAttribute("fencepointer",this.fencePointer);a.setAttribute("id",this.id)};
sre.SemanticNode.prototype.updateContent=function(a){var b=a.trim();a=a&&!b?a:b;this.textContent!=a&&(b=sre.SemanticAttr.lookupMeaning(a),this.textContent=a,this.role=b.role,this.type=b.type,this.font=b.font)};sre.SemanticNode.prototype.addMathmlNodes=function(a){for(var b=0,c;c=a[b];b++)-1==this.mathml.indexOf(c)&&this.mathml.push(c)};sre.SemanticNode.prototype.removeMathmlNodes_=function(a){for(var b=this.mathml,c=0,d;d=a[c];c++)d=b.indexOf(d),-1!=d&&b.splice(d,1);this.mathml=b};
sre.SemanticNode.prototype.appendChild=function(a){this.childNodes.push(a);this.addMathmlNodes(a.mathml);a.parent=this};sre.SemanticNode.prototype.replaceChild=function(a,b){var c=this.childNodes.indexOf(a);if(-1!=c){a.parent=null;b.parent=this;this.childNodes[c]=b;c=a.mathml.filter(function(a){return-1==b.mathml.indexOf(a)});var d=b.mathml.filter(function(b){return-1==a.mathml.indexOf(b)});this.removeMathmlNodes_(c);this.addMathmlNodes(d)}};
sre.SemanticNode.prototype.appendContentNode=function(a){a&&(this.contentNodes.push(a),this.addMathmlNodes(a.mathml),a.parent=this)};sre.SemanticNode.prototype.removeContentNode=function(a){a&&(a=this.contentNodes.indexOf(a),-1!=a&&this.contentNodes.slice(a,1))};
sre.SemanticNode.prototype.equals=function(a){if(!a||this.type!==a.type||this.role!==a.role||this.textContent!==a.textContent||this.childNodes.length!==a.childNodes.length||this.contentNodes.length!==a.contentNodes.length)return!1;for(var b=0,c,d;c=this.childNodes[b],d=a.childNodes[b];b++)if(!c.equals(d))return!1;for(b=0;c=this.contentNodes[b],d=a.contentNodes[b];b++)if(!c.equals(d))return!1;return!0};
sre.SemanticNode.prototype.displayTree=function(a){a++;var b=Array(a).join("  ");console.log(b+this.toString());console.log(b+"MathmlTree:");console.log(b+this.mathmlTreeString_());console.log(b+"MathML:");for(var c=0,d;d=this.mathml[c];c++)console.log(b+d.toString());console.log(b+"Begin Content");this.contentNodes.forEach(function(b){b.displayTree(a)});console.log(b+"End Content");console.log(b+"Begin Children");this.childNodes.forEach(function(b){b.displayTree(a)});console.log(b+"End Children")};
sre.SemanticNode.prototype.mathmlTreeString_=function(){return this.mathmlTree?this.mathmlTree.toString():"EMPTY"};sre.SemanticNodeFactory=function(){this.idCounter_=0};sre.SemanticNodeFactory.prototype.createNode_=function(){return new sre.SemanticNode(this.idCounter_++)};sre.SemanticNodeFactory.prototype.makeUnprocessed=function(a){var b=this.createNode_();b.mathml=[a];return b};sre.SemanticNodeFactory.prototype.makeEmptyNode=function(){var a=this.createNode_();a.type=sre.SemanticAttr.Type.EMPTY;return a};
sre.SemanticNodeFactory.prototype.makeContentNode=function(a){var b=this.createNode_();b.updateContent(a);return b};sre.SemanticNodeFactory.prototype.makeMultipleContentNodes=function(a,b){for(var c=[],d=0;d<a;d++)c.push(this.makeContentNode(b));return c};sre.SemanticNodeFactory.prototype.makeLeafNode=function(a,b){if(!a)return this.makeEmptyNode();a=this.makeContentNode(a);a.font=b||a.font;return a};
sre.SemanticNodeFactory.prototype.makeBranchNode=function(a,b,c,d){var e=this.createNode_();d&&e.updateContent(d);e.type=a;e.childNodes=b;e.contentNodes=c;b.concat(c).forEach(function(a){a.parent=e;e.addMathmlNodes(a.mathml)});return e};sre.SemanticParser=function(){};sre.SemanticParser.prototype.parse=function(a){};sre.SemanticParser.prototype.getFactory=function(){};sre.SemanticParser.prototype.setFactory=function(a){};sre.SemanticParser.prototype.getType=function(){};sre.SemanticAbstractParser=function(a){this.type_=a;this.factory_=new sre.SemanticNodeFactory};sre.SemanticAbstractParser.prototype.getFactory=function(){return this.factory_};sre.SemanticAbstractParser.prototype.setFactory=function(a){this.factory_=a};
sre.SemanticAbstractParser.prototype.getType=function(){return this.type_};sre.SemanticAbstractParser.prototype.parse=goog.abstractMethod;sre.SemanticPred={};sre.SemanticPred.isAttribute=function(a,b){return function(c){c=c[a];a:switch(a){case "role":var d=sre.SemanticAttr.Role[b];break a;case "font":d=sre.SemanticAttr.Font[b];break a;default:d=sre.SemanticAttr.Type[b]}return c===d}};
sre.SemanticPred.isAccent=function(a){return sre.SemanticPred.isAttribute("type","FENCE")(a)||sre.SemanticPred.isAttribute("type","PUNCTUATION")(a)||sre.SemanticPred.isAttribute("type","OPERATOR")(a)||sre.SemanticPred.isAttribute("type","RELATION")(a)||sre.SemanticPred.isAttribute("type","IDENTIFIER")(a)&&sre.SemanticPred.isAttribute("role","UNKNOWN")(a)&&!a.textContent.match(new RegExp(sre.SemanticAttr.getInstance().allLetters.join("|")))};
sre.SemanticPred.isSimpleFunction=function(a){a=a.childNodes;if(0===a.length)return!0;if(1<a.length)return!1;a=a[0];return a.type!==sre.SemanticAttr.Type.INFIXOP||a.role===sre.SemanticAttr.Role.IMPLICIT&&!a.childNodes.some(sre.SemanticPred.isAttribute("type","INFIXOP"))?!0:!1};sre.SemanticPred.isPrefixFunctionBoundary=function(a){return sre.SemanticPred.isOperator(a)||sre.SemanticPred.isGeneralFunctionBoundary(a)};
sre.SemanticPred.isIntegralDxBoundary=function(a,b){return!!b&&sre.SemanticPred.isAttribute("type","IDENTIFIER")(b)&&sre.SemanticAttr.isCharacterD(a.textContent)};sre.SemanticPred.isIntegralDxBoundarySingle=function(a){if(sre.SemanticPred.isAttribute("type","IDENTIFIER")(a)){var b=a.textContent[0];return b&&a.textContent[1]&&sre.SemanticAttr.isCharacterD(b)}return!1};sre.SemanticPred.isGeneralFunctionBoundary=function(a){return sre.SemanticPred.isRelation(a)||sre.SemanticPred.isPunctuation(a)};
sre.SemanticPred.isEmbellished=function(a){return a.embellished?a.embellished:sre.SemanticAttr.isEmbellishedType(a.type)?a.type:null};sre.SemanticPred.isOperator=function(a){return sre.SemanticPred.isAttribute("type","OPERATOR")(a)||sre.SemanticPred.isAttribute("embellished","OPERATOR")(a)};sre.SemanticPred.isRelation=function(a){return sre.SemanticPred.isAttribute("type","RELATION")(a)||sre.SemanticPred.isAttribute("embellished","RELATION")(a)};
sre.SemanticPred.isPunctuation=function(a){return sre.SemanticPred.isAttribute("type","PUNCTUATION")(a)||sre.SemanticPred.isAttribute("embellished","PUNCTUATION")(a)};sre.SemanticPred.isFence=function(a){return sre.SemanticPred.isAttribute("type","FENCE")(a)||sre.SemanticPred.isAttribute("embellished","FENCE")(a)};
sre.SemanticPred.isElligibleEmbellishedFence=function(a){if(!a||!sre.SemanticPred.isFence(a))return!1;if(!a.embellished)return!0;var b=function(a){return a.embellished?!(!sre.SemanticPred.isAttribute("type","TENSOR")(a)||sre.SemanticPred.isAttribute("type","EMPTY")(a.childNodes[1])&&sre.SemanticPred.isAttribute("type","EMPTY")(a.childNodes[2])||sre.SemanticPred.isAttribute("type","EMPTY")(a.childNodes[3])&&sre.SemanticPred.isAttribute("type","EMPTY")(a.childNodes[4]))||sre.SemanticPred.isAttribute("role",
"CLOSE")(a)&&sre.SemanticPred.isAttribute("type","TENSOR")(a)||sre.SemanticPred.isAttribute("role","OPEN")(a)&&(sre.SemanticPred.isAttribute("type","SUBSCRIPT")(a)||sre.SemanticPred.isAttribute("type","SUPERSCRIPT")(a))?!1:b(a.childNodes[0]):!0};return b(a)};sre.SemanticPred.isTableOrMultiline=function(a){return!!a&&(sre.SemanticPred.isAttribute("type","TABLE")(a)||sre.SemanticPred.isAttribute("type","MULTILINE")(a))};
sre.SemanticPred.tableIsMatrixOrVector=function(a){return!!a&&sre.SemanticPred.isAttribute("type","FENCED")(a)&&(sre.SemanticPred.isAttribute("role","LEFTRIGHT")(a)||sre.SemanticPred.isAttribute("role","NEUTRAL")(a))&&1===a.childNodes.length&&sre.SemanticPred.isTableOrMultiline(a.childNodes[0])};sre.SemanticPred.tableIsCases=function(a,b){return 0<b.length&&sre.SemanticPred.isAttribute("role","OPENFENCE")(b[b.length-1])};
sre.SemanticPred.tableIsMultiline=function(a){return a.childNodes.every(function(a){return 1>=a.childNodes.length})};sre.SemanticPred.isBinomial=function(a){return 2===a.childNodes.length};
sre.SemanticPred.isLimitBase=function(a){return sre.SemanticPred.isAttribute("type","LARGEOP")(a)||sre.SemanticPred.isAttribute("type","LIMBOTH")(a)||sre.SemanticPred.isAttribute("type","LIMLOWER")(a)||sre.SemanticPred.isAttribute("type","LIMUPPER")(a)||sre.SemanticPred.isAttribute("type","FUNCTION")(a)&&sre.SemanticPred.isAttribute("role","LIMFUNC")(a)};
sre.SemanticPred.isSimpleFunctionHead=function(a){return a.type===sre.SemanticAttr.Type.IDENTIFIER||a.role===sre.SemanticAttr.Role.LATINLETTER||a.role===sre.SemanticAttr.Role.GREEKLETTER||a.role===sre.SemanticAttr.Role.OTHERLETTER};sre.SemanticPred.singlePunctAtPosition=function(a,b,c){return 1===b.length&&a[c].type===sre.SemanticAttr.Type.PUNCTUATION&&a[c]===b[0]};sre.SemanticProcessor=function(){this.factory_=new sre.SemanticNodeFactory};goog.addSingletonGetter(sre.SemanticProcessor);sre.SemanticProcessor.prototype.setNodeFactory=function(a){this.factory_=a};
sre.SemanticProcessor.prototype.identifierNode=function(a,b,c){a=sre.SemanticProcessor.getInstance().factory_.makeLeafNode(a,b);if("MathML-Unit"===c)a.type=sre.SemanticAttr.Type.IDENTIFIER,a.role=sre.SemanticAttr.Role.UNIT;else if(!b&&1===a.textContent.length&&(a.role===sre.SemanticAttr.Role.INTEGER||a.role===sre.SemanticAttr.Role.LATINLETTER||a.role===sre.SemanticAttr.Role.GREEKLETTER)&&a.font===sre.SemanticAttr.Font.NORMAL)return a.font=sre.SemanticAttr.Font.ITALIC,a;a.type===sre.SemanticAttr.Type.UNKNOWN&&
(a.type=sre.SemanticAttr.Type.IDENTIFIER);sre.SemanticProcessor.exprFont_(a);return a};
sre.SemanticProcessor.prototype.implicitNode_=function(a){a=sre.SemanticProcessor.getInstance().getMixedNumbers_(a);a=sre.SemanticProcessor.getInstance().combineUnits_(a);if(1===a.length)return a[0];var b=sre.SemanticProcessor.getInstance().factory_.makeMultipleContentNodes(a.length-1,sre.SemanticAttr.invisibleTimes()),c=sre.SemanticProcessor.getInstance().infixNode_(a,b[0]);c.role=sre.SemanticAttr.Role.IMPLICIT;b.forEach(function(a){a.parent=c});c.contentNodes=b;return c};
sre.SemanticProcessor.prototype.infixNode_=function(a,b){a=sre.SemanticProcessor.getInstance().factory_.makeBranchNode(sre.SemanticAttr.Type.INFIXOP,a,[b],sre.SemanticProcessor.getEmbellishedInner_(b).textContent);a.role=b.role;return a};
sre.SemanticProcessor.prototype.concatNode_=function(a,b,c){if(0===b.length)return a;var d=b.map(function(a){return sre.SemanticProcessor.getEmbellishedInner_(a).textContent}).join(" ");a=sre.SemanticProcessor.getInstance().factory_.makeBranchNode(c,[a],b,d);1<b.length&&(a.role=sre.SemanticAttr.Role.MULTIOP);return a};
sre.SemanticProcessor.prototype.prefixNode_=function(a,b){b=sre.SemanticProcessor.partitionNodes_(b,sre.SemanticPred.isAttribute("role","SUBTRACTION"));for(a=sre.SemanticProcessor.getInstance().concatNode_(a,b.comp.pop(),sre.SemanticAttr.Type.PREFIXOP);0<b.rel.length;)a=sre.SemanticProcessor.getInstance().concatNode_(a,[b.rel.pop()],sre.SemanticAttr.Type.PREFIXOP),a.role=sre.SemanticAttr.Role.NEGATIVE,a=sre.SemanticProcessor.getInstance().concatNode_(a,b.comp.pop(),sre.SemanticAttr.Type.PREFIXOP);
return a};sre.SemanticProcessor.prototype.postfixNode_=function(a,b){return b.length?sre.SemanticProcessor.getInstance().concatNode_(a,b,sre.SemanticAttr.Type.POSTFIXOP):a};sre.SemanticProcessor.prototype.text=function(a,b,c){a=sre.SemanticProcessor.getInstance().factory_.makeLeafNode(a,b);a.type=sre.SemanticAttr.Type.TEXT;"MS"===c&&(a.role=sre.SemanticAttr.Role.STRING);sre.SemanticProcessor.exprFont_(a);return a};
sre.SemanticProcessor.prototype.row=function(a){a=a.filter(function(a){return!sre.SemanticPred.isAttribute("type","EMPTY")(a)});if(0===a.length)return sre.SemanticProcessor.getInstance().factory_.makeEmptyNode();a=sre.SemanticProcessor.getInstance().getFencesInRow_(a);a=sre.SemanticProcessor.getInstance().tablesInRow(a);a=sre.SemanticProcessor.getInstance().getPunctuationInRow_(a);a=sre.SemanticProcessor.getInstance().getTextInRow_(a);a=sre.SemanticProcessor.getInstance().getFunctionsInRow_(a);return sre.SemanticProcessor.getInstance().relationsInRow_(a)};
sre.SemanticProcessor.prototype.combineUnits_=function(a){var b=sre.SemanticProcessor.partitionNodes_(a,function(a){return!sre.SemanticPred.isAttribute("role","UNIT")(a)});if(a.length===b.rel.length)return b.rel;a=[];do{var c=b.comp.shift(),d=b.rel.shift();1===c.length&&(a=a.concat(c));if(1<c.length){var e=sre.SemanticProcessor.getInstance().factory_.makeContentNode(sre.SemanticAttr.invisibleTimes());c=sre.SemanticProcessor.getInstance().infixNode_(c,e);c.role=sre.SemanticAttr.Role.UNIT;a.push(c)}d&&
a.push(d)}while(d);return a};
sre.SemanticProcessor.prototype.getMixedNumbers_=function(a){var b=sre.SemanticProcessor.partitionNodes_(a,function(a){return sre.SemanticPred.isAttribute("type","FRACTION")(a)&&sre.SemanticPred.isAttribute("role","VULGAR")(a)});if(!b.rel.length)return a;a=[];for(var c=0,d;d=b.rel[c];c++){var e=b.comp[c],f=e.length-1;e[f]&&sre.SemanticPred.isAttribute("type","NUMBER")(e[f])&&sre.SemanticPred.isAttribute("role","INTEGER")(e[f])?(d=sre.SemanticProcessor.getInstance().factory_.makeBranchNode(sre.SemanticAttr.Type.NUMBER,[e[f],
d],[]),d.role=sre.SemanticAttr.Role.MIXED,a=a.concat(e.slice(0,f)),a.push(d)):(a=a.concat(e),a.push(d))}return a.concat(b.comp[b.comp.length-1])};
sre.SemanticProcessor.prototype.getTextInRow_=function(a){if(1>=a.length)return a;var b=sre.SemanticProcessor.partitionNodes_(a,sre.SemanticPred.isAttribute("type","TEXT"));if(0===b.rel.length)return a;a=[];var c=b.comp[0];0<c.length&&a.push(sre.SemanticProcessor.getInstance().row(c));for(var d=0;c=b.rel[d];d++)a.push(c),c=b.comp[d+1],0<c.length&&a.push(sre.SemanticProcessor.getInstance().row(c));return[sre.SemanticProcessor.getInstance().dummyNode_(a)]};
sre.SemanticProcessor.prototype.relationsInRow_=function(a){var b=sre.SemanticProcessor.partitionNodes_(a,sre.SemanticPred.isRelation),c=b.rel[0];if(!c)return sre.SemanticProcessor.getInstance().operationsInRow_(a);if(1===a.length)return a[0];a=b.comp.map(goog.bind(sre.SemanticProcessor.getInstance().operationsInRow_,this));if(b.rel.some(function(a){return!a.equals(c)}))return a=sre.SemanticProcessor.getInstance().factory_.makeBranchNode(sre.SemanticAttr.Type.MULTIREL,a,b.rel),b.rel.every(function(a){return a.role===
c.role})&&(a.role=c.role),a;a=sre.SemanticProcessor.getInstance().factory_.makeBranchNode(sre.SemanticAttr.Type.RELSEQ,a,b.rel,sre.SemanticProcessor.getEmbellishedInner_(c).textContent);a.role=c.role;return a};
sre.SemanticProcessor.prototype.operationsInRow_=function(a){if(0===a.length)return sre.SemanticProcessor.getInstance().factory_.makeEmptyNode();if(1===a.length)return a[0];for(var b=[];0<a.length&&sre.SemanticPred.isOperator(a[0]);)b.push(a.shift());if(0===a.length)return sre.SemanticProcessor.getInstance().prefixNode_(b.pop(),b);if(1===a.length)return sre.SemanticProcessor.getInstance().prefixNode_(a[0],b);a=sre.SemanticProcessor.sliceNodes_(a,sre.SemanticPred.isOperator);b=sre.SemanticProcessor.getInstance().prefixNode_(sre.SemanticProcessor.getInstance().implicitNode_(a.head),
b);return a.div?sre.SemanticProcessor.getInstance().operationsTree_(a.tail,b,a.div):b};
sre.SemanticProcessor.prototype.operationsTree_=function(a,b,c,d){d=d||[];if(0===a.length)return d.unshift(c),b.type===sre.SemanticAttr.Type.INFIXOP?(d=sre.SemanticProcessor.getInstance().postfixNode_(b.childNodes.pop(),d),b.appendChild(d),b):sre.SemanticProcessor.getInstance().postfixNode_(b,d);a=sre.SemanticProcessor.sliceNodes_(a,sre.SemanticPred.isOperator);if(0===a.head.length)return d.push(a.div),sre.SemanticProcessor.getInstance().operationsTree_(a.tail,b,c,d);d=sre.SemanticProcessor.getInstance().prefixNode_(sre.SemanticProcessor.getInstance().implicitNode_(a.head),
d);b=sre.SemanticProcessor.getInstance().appendOperand_(b,c,d);return a.div?sre.SemanticProcessor.getInstance().operationsTree_(a.tail,b,a.div,[]):b};
sre.SemanticProcessor.prototype.appendOperand_=function(a,b,c){return a.type!==sre.SemanticAttr.Type.INFIXOP?sre.SemanticProcessor.getInstance().infixNode_([a,c],b):sre.SemanticProcessor.getInstance().appendExistingOperator_(a,b,c)?a:b.role===sre.SemanticAttr.Role.MULTIPLICATION?sre.SemanticProcessor.getInstance().appendMultiplicativeOp_(a,b,c):sre.SemanticProcessor.getInstance().appendAdditiveOp_(a,b,c)};
sre.SemanticProcessor.prototype.appendMultiplicativeOp_=function(a,b,c){if(a.role===sre.SemanticAttr.Role.IMPLICIT)return sre.SemanticProcessor.getInstance().infixNode_([a,c],b);for(var d=a,e=a.childNodes[a.childNodes.length-1];e&&e.type===sre.SemanticAttr.Type.INFIXOP;)d=e,e=d.childNodes[a.childNodes.length-1];b=sre.SemanticProcessor.getInstance().infixNode_([d.childNodes.pop(),c],b);d.appendChild(b);return a};
sre.SemanticProcessor.prototype.appendAdditiveOp_=function(a,b,c){return sre.SemanticProcessor.getInstance().infixNode_([a,c],b)};sre.SemanticProcessor.prototype.appendExistingOperator_=function(a,b,c){return a&&a.type===sre.SemanticAttr.Type.INFIXOP&&a.role!==sre.SemanticAttr.Role.IMPLICIT?a.contentNodes[0].equals(b)?(a.appendContentNode(b),a.appendChild(c),!0):sre.SemanticProcessor.getInstance().appendExistingOperator_(a.childNodes[a.childNodes.length-1],b,c):!1};
sre.SemanticProcessor.prototype.getFencesInRow_=function(a){a=sre.SemanticProcessor.partitionNodes_(a,sre.SemanticPred.isFence);a=sre.SemanticProcessor.purgeFences_(a);var b=a.comp.shift();return sre.SemanticProcessor.getInstance().fences_(a.rel,a.comp,[],[b])};
sre.SemanticProcessor.prototype.fences_=function(a,b,c,d){if(0===a.length&&0===c.length)return d[0];var e=sre.SemanticPred.isAttribute("role","OPEN");if(0===a.length){for(a=d.shift();0<c.length;){if(e(c[0]))b=c.shift(),sre.SemanticProcessor.fenceToPunct_(b),a.push(b);else{c=sre.SemanticProcessor.sliceNodes_(c,e);var f=c.head.length-1,g=sre.SemanticProcessor.getInstance().neutralFences_(c.head,d.slice(0,f));d=d.slice(f);a.push.apply(a,g);c.div&&c.tail.unshift(c.div);c=c.tail}a.push.apply(a,d.shift())}return a}f=
c[c.length-1];g=a[0].role;if(g===sre.SemanticAttr.Role.OPEN||g===sre.SemanticAttr.Role.NEUTRAL&&(!f||a[0].textContent!==f.textContent))return c.push(a.shift()),(e=b.shift())&&d.push(e),sre.SemanticProcessor.getInstance().fences_(a,b,c,d);if(f&&(g===sre.SemanticAttr.Role.CLOSE&&f.role===sre.SemanticAttr.Role.OPEN||g===sre.SemanticAttr.Role.NEUTRAL&&a[0].textContent===f.textContent))return e=sre.SemanticProcessor.getInstance().horizontalFencedNode_(c.pop(),a.shift(),d.pop()),d.push(d.pop().concat([e],
b.shift())),sre.SemanticProcessor.getInstance().fences_(a,b,c,d);if(f&&g===sre.SemanticAttr.Role.CLOSE&&f.role===sre.SemanticAttr.Role.NEUTRAL&&c.some(e))return c=sre.SemanticProcessor.sliceNodes_(c,e,!0),e=d.pop(),f=d.length-c.tail.length+1,g=sre.SemanticProcessor.getInstance().neutralFences_(c.tail,d.slice(f)),d=d.slice(0,f),e=sre.SemanticProcessor.getInstance().horizontalFencedNode_(c.div,a.shift(),d.pop().concat(g,e)),d.push(d.pop().concat([e],b.shift())),sre.SemanticProcessor.getInstance().fences_(a,
b,c.head,d);e=a.shift();sre.SemanticProcessor.fenceToPunct_(e);d.push(d.pop().concat([e],b.shift()));return sre.SemanticProcessor.getInstance().fences_(a,b,c,d)};
sre.SemanticProcessor.prototype.neutralFences_=function(a,b){if(0===a.length)return a;if(1===a.length)return sre.SemanticProcessor.fenceToPunct_(a[0]),a;var c=a.shift(),d=sre.SemanticProcessor.sliceNodes_(a,function(a){return sre.SemanticProcessor.getEmbellishedInner_(a).textContent==sre.SemanticProcessor.getEmbellishedInner_(c).textContent});if(!d.div)return sre.SemanticProcessor.fenceToPunct_(c),d=b.shift(),d.unshift(c),d.concat(sre.SemanticProcessor.getInstance().neutralFences_(a,b));b=sre.SemanticProcessor.getInstance().combineFencedContent_(c,
d.div,d.head,b);return 0<d.tail.length?(a=b.shift(),d=sre.SemanticProcessor.getInstance().neutralFences_(d.tail,b),a.concat(d)):b[0]};
sre.SemanticProcessor.prototype.combineFencedContent_=function(a,b,c,d){if(0===c.length)return a=sre.SemanticProcessor.getInstance().horizontalFencedNode_(a,b,d.shift()),0<d.length?d[0].unshift(a):d=[[a]],d;var e=d.shift(),f=c.length-1,g=d.slice(0,f);d=d.slice(f);f=d.shift();c=sre.SemanticProcessor.getInstance().neutralFences_(c,g);e.push.apply(e,c);e.push.apply(e,f);a=sre.SemanticProcessor.getInstance().horizontalFencedNode_(a,b,e);0<d.length?d[0].unshift(a):d=[[a]];return d};
sre.SemanticProcessor.FENCE_TO_PUNCT_={};sre.SemanticProcessor.FENCE_TO_PUNCT_[sre.SemanticAttr.Role.NEUTRAL]=sre.SemanticAttr.Role.VBAR;sre.SemanticProcessor.FENCE_TO_PUNCT_[sre.SemanticAttr.Role.OPEN]=sre.SemanticAttr.Role.OPENFENCE;sre.SemanticProcessor.FENCE_TO_PUNCT_[sre.SemanticAttr.Role.CLOSE]=sre.SemanticAttr.Role.CLOSEFENCE;
sre.SemanticProcessor.fenceToPunct_=function(a){var b=sre.SemanticProcessor.FENCE_TO_PUNCT_[a.role];if(b){for(;a.embellished;)a.embellished=sre.SemanticAttr.Type.PUNCTUATION,a.role=b,a=a.childNodes[0];a.type=sre.SemanticAttr.Type.PUNCTUATION;a.role=b}};
sre.SemanticProcessor.prototype.horizontalFencedNode_=function(a,b,c){c=sre.SemanticProcessor.getInstance().row(c);b=sre.SemanticProcessor.getInstance().factory_.makeBranchNode(sre.SemanticAttr.Type.FENCED,[c],[a,b]);b.role=a.role===sre.SemanticAttr.Role.OPEN?sre.SemanticAttr.Role.LEFTRIGHT:a.role;return sre.SemanticProcessor.rewriteFencedNode_(b)};
sre.SemanticProcessor.prototype.getPunctuationInRow_=function(a){if(1>=a.length)return a;var b=sre.SemanticProcessor.partitionNodes_(a,function(a){return sre.SemanticPred.isPunctuation(a)&&!sre.SemanticPred.isAttribute("role","ELLIPSIS")(a)});if(0===b.rel.length)return a;a=[];var c=b.comp.shift();0<c.length&&a.push(sre.SemanticProcessor.getInstance().row(c));for(var d=0;0<b.comp.length;)a.push(b.rel[d++]),c=b.comp.shift(),0<c.length&&a.push(sre.SemanticProcessor.getInstance().row(c));return[sre.SemanticProcessor.getInstance().punctuatedNode_(a,
b.rel)]};
sre.SemanticProcessor.prototype.punctuatedNode_=function(a,b){var c=sre.SemanticProcessor.getInstance().factory_.makeBranchNode(sre.SemanticAttr.Type.PUNCTUATED,a,b);if(b.length===a.length){var d=b[0].role;if(d!==sre.SemanticAttr.Role.UNKNOWN&&b.every(function(a){return a.role===d}))return c.role=d,c}sre.SemanticPred.singlePunctAtPosition(a,b,0)?c.role=sre.SemanticAttr.Role.STARTPUNCT:sre.SemanticPred.singlePunctAtPosition(a,b,a.length-1)?c.role=sre.SemanticAttr.Role.ENDPUNCT:b.every(sre.SemanticPred.isAttribute("role","DUMMY"))?
c.role=sre.SemanticAttr.Role.TEXT:c.role=sre.SemanticAttr.Role.SEQUENCE;return c};sre.SemanticProcessor.prototype.dummyNode_=function(a){var b=sre.SemanticProcessor.getInstance().factory_.makeMultipleContentNodes(a.length-1,sre.SemanticAttr.invisibleComma());b.forEach(function(a){a.role=sre.SemanticAttr.Role.DUMMY});return sre.SemanticProcessor.getInstance().punctuatedNode_(a,b)};
sre.SemanticProcessor.MML_TO_LIMIT_={MSUB:sre.SemanticAttr.Type.LIMLOWER,MUNDER:sre.SemanticAttr.Type.LIMLOWER,MSUP:sre.SemanticAttr.Type.LIMUPPER,MOVER:sre.SemanticAttr.Type.LIMUPPER,MSUBSUP:sre.SemanticAttr.Type.LIMBOTH,MUNDEROVER:sre.SemanticAttr.Type.LIMBOTH};
sre.SemanticProcessor.prototype.limitNode=function(a,b){var c=b[0];if(sre.SemanticPred.isLimitBase(c))a=sre.SemanticProcessor.MML_TO_LIMIT_[a];else switch(a){case "MSUB":a=sre.SemanticAttr.Type.SUBSCRIPT;break;case "MSUP":a=sre.SemanticAttr.Type.SUPERSCRIPT;break;case "MSUBSUP":var d=sre.SemanticProcessor.getInstance().factory_.makeBranchNode(sre.SemanticAttr.Type.SUBSCRIPT,[c,b[1]],[]);d.role=sre.SemanticAttr.Role.SUBSUP;b=[d,b[2]];a=sre.SemanticAttr.Type.SUPERSCRIPT;break;case "MOVER":a=sre.SemanticAttr.Type.OVERSCORE;
sre.SemanticPred.isAccent(b[1])&&(b[1].role=sre.SemanticAttr.Role.OVERACCENT);break;case "MUNDER":a=sre.SemanticAttr.Type.UNDERSCORE;sre.SemanticPred.isAccent(b[1])&&(b[1].role=sre.SemanticAttr.Role.UNDERACCENT);break;default:d=sre.SemanticPred.isAccent(b[1]),a=sre.SemanticPred.isAccent(b[2]),d&&(b[1].role=sre.SemanticAttr.Role.UNDERACCENT),a&&(b[2].role=sre.SemanticAttr.Role.OVERACCENT),a&&!d?(d=sre.SemanticProcessor.getInstance().factory_.makeBranchNode(sre.SemanticAttr.Type.OVERSCORE,[c,b[2]],
[]),b=[d,b[1]],a=sre.SemanticAttr.Type.UNDERSCORE):(d=sre.SemanticProcessor.getInstance().factory_.makeBranchNode(sre.SemanticAttr.Type.UNDERSCORE,[c,b[1]],[]),b=[d,b[2]],a=sre.SemanticAttr.Type.OVERSCORE),d.role=sre.SemanticAttr.Role.UNDEROVER}b=sre.SemanticProcessor.getInstance().factory_.makeBranchNode(a,b,[]);a=sre.SemanticPred.isEmbellished(c);d&&(d.embellished=a);b.embellished=a;b.role=c.role;return b};
sre.SemanticProcessor.prototype.getFunctionsInRow_=function(a,b){b=b||[];if(0===a.length)return b;var c=a.shift(),d=sre.SemanticProcessor.classifyFunction_(c,a);if(!d)return b.push(c),sre.SemanticProcessor.getInstance().getFunctionsInRow_(a,b);a=sre.SemanticProcessor.getInstance().getFunctionsInRow_(a,[]);a=sre.SemanticProcessor.getInstance().getFunctionArgs_(c,a,d);return b.concat(a)};sre.SemanticProcessor.CLASSIFY_FUNCTION_={};
sre.SemanticProcessor.CLASSIFY_FUNCTION_[sre.SemanticAttr.Role.INTEGRAL]="integral";sre.SemanticProcessor.CLASSIFY_FUNCTION_[sre.SemanticAttr.Role.SUM]="bigop";sre.SemanticProcessor.CLASSIFY_FUNCTION_[sre.SemanticAttr.Role.PREFIXFUNC]="prefix";sre.SemanticProcessor.CLASSIFY_FUNCTION_[sre.SemanticAttr.Role.LIMFUNC]="prefix";
sre.SemanticProcessor.classifyFunction_=function(a,b){if(a.type===sre.SemanticAttr.Type.APPL||a.type===sre.SemanticAttr.Type.BIGOP||a.type===sre.SemanticAttr.Type.INTEGRAL)return"";if(b[0]&&b[0].textContent===sre.SemanticAttr.functionApplication()){b.shift();b=sre.SemanticAttr.Role.SIMPLEFUNC;if(a.role===sre.SemanticAttr.Role.PREFIXFUNC||a.role===sre.SemanticAttr.Role.LIMFUNC)b=a.role;sre.SemanticProcessor.propagateFunctionRole_(a,b);return"prefix"}return(b=sre.SemanticProcessor.CLASSIFY_FUNCTION_[a.role])?
b:sre.SemanticPred.isSimpleFunctionHead(a)?"simple":""};sre.SemanticProcessor.propagateFunctionRole_=function(a,b){a&&(sre.SemanticPred.isAttribute("role","SUBSUP")(a)||(a.role=b),sre.SemanticProcessor.propagateFunctionRole_(a.childNodes[0],b))};
sre.SemanticProcessor.prototype.getFunctionArgs_=function(a,b,c){switch(c){case "integral":b=sre.SemanticProcessor.getInstance().getIntegralArgs_(b);var d=sre.SemanticProcessor.getInstance().row(b.integrand);a=sre.SemanticProcessor.getInstance().integralNode_(a,d,b.intvar);b.rest.unshift(a);return b.rest;case "prefix":if(b[0]&&b[0].type===sre.SemanticAttr.Type.FENCED)return a=sre.SemanticProcessor.getInstance().functionNode_(a,b.shift()),b.unshift(a),b;case "bigop":d=sre.SemanticProcessor.sliceNodes_(b,
sre.SemanticPred.isPrefixFunctionBoundary);if(!d.head.length)return b.unshift(a),b;b=sre.SemanticProcessor.getInstance().row(d.head);a="prefix"===c?sre.SemanticProcessor.getInstance().functionNode_(a,b):sre.SemanticProcessor.getInstance().bigOpNode_(a,b);d.div&&d.tail.unshift(d.div);d.tail.unshift(a);return d.tail;default:if(0===b.length)return[a];d=b[0];if(d.type===sre.SemanticAttr.Type.FENCED&&d.role!==sre.SemanticAttr.Role.NEUTRAL&&sre.SemanticPred.isSimpleFunction(d))return sre.SemanticProcessor.propagateFunctionRole_(a,
sre.SemanticAttr.Role.SIMPLEFUNC),a=sre.SemanticProcessor.getInstance().functionNode_(a,b.shift()),b.unshift(a),b;b.unshift(a);return b}};
sre.SemanticProcessor.prototype.getIntegralArgs_=function(a,b){b=b||[];if(0===a.length)return{integrand:b,intvar:null,rest:a};var c=a[0];if(sre.SemanticPred.isGeneralFunctionBoundary(c))return{integrand:b,intvar:null,rest:a};if(sre.SemanticPred.isIntegralDxBoundarySingle(c))return{integrand:b,intvar:c,rest:a.slice(1)};if(a[1]&&sre.SemanticPred.isIntegralDxBoundary(c,a[1])){var d=sre.SemanticProcessor.getInstance().factory_.makeContentNode(sre.SemanticAttr.invisibleComma());c=sre.SemanticProcessor.getInstance().punctuatedNode_([c,
d,a[1]],[d]);c.role=sre.SemanticAttr.Role.INTEGRAL;return{integrand:b,intvar:c,rest:a.slice(2)}}b.push(a.shift());return sre.SemanticProcessor.getInstance().getIntegralArgs_(a,b)};
sre.SemanticProcessor.prototype.functionNode_=function(a,b){var c=sre.SemanticProcessor.getInstance().factory_.makeContentNode(sre.SemanticAttr.functionApplication());c.type=sre.SemanticAttr.Type.PUNCTUATION;c.role=sre.SemanticAttr.Role.APPLICATION;var d=sre.SemanticProcessor.getFunctionOp_(a,function(a){return sre.SemanticPred.isAttribute("type","FUNCTION")(a)||sre.SemanticPred.isAttribute("type","IDENTIFIER")(a)&&sre.SemanticPred.isAttribute("role","SIMPLEFUNC")(a)});return sre.SemanticProcessor.getInstance().functionalNode_(sre.SemanticAttr.Type.APPL,
[a,b],d,[c])};sre.SemanticProcessor.prototype.bigOpNode_=function(a,b){var c=sre.SemanticProcessor.getFunctionOp_(a,sre.SemanticPred.isAttribute("type","LARGEOP"));return sre.SemanticProcessor.getInstance().functionalNode_(sre.SemanticAttr.Type.BIGOP,[a,b],c,[])};
sre.SemanticProcessor.prototype.integralNode_=function(a,b,c){b=b||sre.SemanticProcessor.getInstance().factory_.makeEmptyNode();c=c||sre.SemanticProcessor.getInstance().factory_.makeEmptyNode();var d=sre.SemanticProcessor.getFunctionOp_(a,sre.SemanticPred.isAttribute("type","LARGEOP"));return sre.SemanticProcessor.getInstance().functionalNode_(sre.SemanticAttr.Type.INTEGRAL,[a,b,c],d,[])};
sre.SemanticProcessor.prototype.functionalNode_=function(a,b,c,d){var e=b[0];if(c){var f=c.parent;d.push(c)}a=sre.SemanticProcessor.getInstance().factory_.makeBranchNode(a,b,d);a.role=e.role;f&&(c.parent=f);return a};sre.SemanticProcessor.getFunctionOp_=function(a,b){if(b(a))return a;for(var c=0,d;d=a.childNodes[c];c++)if(d=sre.SemanticProcessor.getFunctionOp_(d,b))return d;return null};
sre.SemanticProcessor.prototype.tablesInRow=function(a){a=sre.SemanticProcessor.partitionNodes_(a,sre.SemanticPred.tableIsMatrixOrVector);for(var b=[],c=0,d;d=a.rel[c];c++)b=b.concat(a.comp.shift()),b.push(sre.SemanticProcessor.tableToMatrixOrVector_(d));b=b.concat(a.comp.shift());a=sre.SemanticProcessor.partitionNodes_(b,sre.SemanticPred.isTableOrMultiline);b=[];for(c=0;d=a.rel[c];c++){var e=a.comp.shift();sre.SemanticPred.tableIsCases(d,e)&&sre.SemanticProcessor.tableToCases_(d,e.pop());b=b.concat(e);
b.push(d)}return b.concat(a.comp.shift())};sre.SemanticProcessor.tableToMatrixOrVector_=function(a){var b=a.childNodes[0];sre.SemanticPred.isAttribute("type","MULTILINE")(b)?sre.SemanticProcessor.tableToVector_(a):sre.SemanticProcessor.tableToMatrix_(a);a.contentNodes.forEach(goog.bind(b.appendContentNode,b));a=0;for(var c;c=b.childNodes[a];a++)sre.SemanticProcessor.assignRoleToRow_(c,sre.SemanticProcessor.getComponentRoles_(b));b.parent=null;return b};
sre.SemanticProcessor.tableToVector_=function(a){var b=a.childNodes[0];b.type=sre.SemanticAttr.Type.VECTOR;1===b.childNodes.length?sre.SemanticProcessor.tableToSquare_(a):sre.SemanticProcessor.binomialForm_(b)};sre.SemanticProcessor.binomialForm_=function(a){sre.SemanticPred.isBinomial(a)&&(a.role=sre.SemanticAttr.Role.BINOMIAL,a.childNodes[0].role=sre.SemanticAttr.Role.BINOMIAL,a.childNodes[1].role=sre.SemanticAttr.Role.BINOMIAL)};
sre.SemanticProcessor.tableToMatrix_=function(a){var b=a.childNodes[0];b.type=sre.SemanticAttr.Type.MATRIX;b.childNodes&&0<b.childNodes.length&&b.childNodes[0].childNodes&&b.childNodes.length===b.childNodes[0].childNodes.length?sre.SemanticProcessor.tableToSquare_(a):b.childNodes&&1===b.childNodes.length&&(b.role=sre.SemanticAttr.Role.ROWVECTOR)};
sre.SemanticProcessor.tableToSquare_=function(a){var b=a.childNodes[0];sre.SemanticPred.isAttribute("role","NEUTRAL")(a)?b.role=sre.SemanticAttr.Role.DETERMINANT:b.role=sre.SemanticAttr.Role.SQUAREMATRIX};sre.SemanticProcessor.getComponentRoles_=function(a){var b=a.role;return b&&b!==sre.SemanticAttr.Role.UNKNOWN?b:sre.SemanticAttr.Role[a.type.toUpperCase()]||sre.SemanticAttr.Role.UNKNOWN};
sre.SemanticProcessor.tableToCases_=function(a,b){for(var c=0,d;d=a.childNodes[c];c++)sre.SemanticProcessor.assignRoleToRow_(d,sre.SemanticAttr.Role.CASES);a.type=sre.SemanticAttr.Type.CASES;a.appendContentNode(b);sre.SemanticPred.tableIsMultiline(a)&&sre.SemanticProcessor.binomialForm_(a);return a};
sre.SemanticProcessor.tableToMultiline=function(a){if(sre.SemanticPred.tableIsMultiline(a)){a.type=sre.SemanticAttr.Type.MULTILINE;for(var b=0,c;c=a.childNodes[b];b++)sre.SemanticProcessor.rowToLine_(c,sre.SemanticAttr.Role.MULTILINE);sre.SemanticProcessor.binomialForm_(a);sre.SemanticProcessor.classifyMultiline(a)}else sre.SemanticProcessor.classifyTable(a)};
sre.SemanticProcessor.rowToLine_=function(a,b){b=b||sre.SemanticAttr.Role.UNKNOWN;sre.SemanticPred.isAttribute("type","ROW")(a)&&(a.type=sre.SemanticAttr.Type.LINE,a.role=b,1===a.childNodes.length&&sre.SemanticPred.isAttribute("type","CELL")(a.childNodes[0])&&(a.childNodes=a.childNodes[0].childNodes,a.childNodes.forEach(function(b){b.parent=a})))};
sre.SemanticProcessor.assignRoleToRow_=function(a,b){if(sre.SemanticPred.isAttribute("type","LINE")(a))a.role=b;else if(sre.SemanticPred.isAttribute("type","ROW")(a)){a.role=b;var c=sre.SemanticPred.isAttribute("type","CELL");a.childNodes.forEach(function(a){c(a)&&(a.role=b)})}};
sre.SemanticProcessor.sliceNodes_=function(a,b,c){c&&a.reverse();for(var d=[],e=0,f;f=a[e];e++){if(b(f))return c?{head:a.slice(e+1).reverse(),div:f,tail:d.reverse()}:{head:d,div:f,tail:a.slice(e+1)};d.push(f)}return c?{head:[],div:null,tail:d.reverse()}:{head:d,div:null,tail:[]}};sre.SemanticProcessor.partitionNodes_=function(a,b){var c=[],d=[];do{var e=sre.SemanticProcessor.sliceNodes_(a,b);d.push(e.head);c.push(e.div);a=e.tail}while(e.div);c.pop();return{rel:c,comp:d}};
sre.SemanticProcessor.prototype.mfenced=function(a,b,c,d){if(c&&0<d.length){var e=sre.MathUtil.nextSeparatorFunction(c),f=[d.shift()];d.forEach(goog.bind(function(a){f.push(sre.SemanticProcessor.getInstance().factory_.makeContentNode(e()));f.push(a)},this));d=f}if(a&&b)return sre.SemanticProcessor.getInstance().horizontalFencedNode_(sre.SemanticProcessor.getInstance().factory_.makeContentNode(a),sre.SemanticProcessor.getInstance().factory_.makeContentNode(b),d);a&&d.unshift(sre.SemanticProcessor.getInstance().factory_.makeContentNode(a));
b&&d.push(sre.SemanticProcessor.getInstance().factory_.makeContentNode(b));return sre.SemanticProcessor.getInstance().row(d)};sre.SemanticProcessor.number=function(a){if(a.type===sre.SemanticAttr.Type.UNKNOWN||a.type===sre.SemanticAttr.Type.IDENTIFIER)a.type=sre.SemanticAttr.Type.NUMBER;sre.SemanticProcessor.numberRole_(a);sre.SemanticProcessor.exprFont_(a)};
sre.SemanticProcessor.numberRole_=function(a){if(a.role===sre.SemanticAttr.Role.UNKNOWN){var b=sre.SemanticUtil.splitUnicode(a.textContent).map(sre.SemanticAttr.lookupMeaning);b.every(function(a){return a.type===sre.SemanticAttr.Type.NUMBER&&a.role===sre.SemanticAttr.Role.INTEGER||a.type===sre.SemanticAttr.Type.PUNCTUATION&&a.role===sre.SemanticAttr.Role.COMMA})?a.role=sre.SemanticAttr.Role.INTEGER:b.every(function(a){return a.type===sre.SemanticAttr.Type.NUMBER&&a.role===sre.SemanticAttr.Role.INTEGER||
a.type===sre.SemanticAttr.Type.PUNCTUATION})?a.role=sre.SemanticAttr.Role.FLOAT:a.role=sre.SemanticAttr.Role.OTHERNUMBER}};sre.SemanticProcessor.exprFont_=function(a){if(a.font===sre.SemanticAttr.Font.UNKNOWN){var b=sre.SemanticUtil.splitUnicode(a.textContent).map(sre.SemanticAttr.lookupMeaning).reduce(function(a,b){return a&&b.font&&b.font!==sre.SemanticAttr.Font.UNKNOWN&&b.font!==a?a===sre.SemanticAttr.Font.UNKNOWN?b.font:null:a},sre.SemanticAttr.Font.UNKNOWN);b&&(a.font=b)}};
sre.SemanticProcessor.prototype.fractionLikeNode=function(a,b,c){return sre.SemanticUtil.isZeroLength(a)?(a=sre.SemanticProcessor.getInstance().factory_.makeBranchNode(sre.SemanticAttr.Type.LINE,[b],[]),c=sre.SemanticProcessor.getInstance().factory_.makeBranchNode(sre.SemanticAttr.Type.LINE,[c],[]),c=sre.SemanticProcessor.getInstance().factory_.makeBranchNode(sre.SemanticAttr.Type.MULTILINE,[a,c],[]),sre.SemanticProcessor.binomialForm_(c),sre.SemanticProcessor.classifyMultiline(c),c):sre.SemanticProcessor.getInstance().fractionNode_(b,
c)};sre.SemanticProcessor.prototype.fractionNode_=function(a,b){a=sre.SemanticProcessor.getInstance().factory_.makeBranchNode(sre.SemanticAttr.Type.FRACTION,[a,b],[]);a.role=a.childNodes.every(function(a){return sre.SemanticPred.isAttribute("role","INTEGER")(a)})?sre.SemanticAttr.Role.VULGAR:a.childNodes.every(function(a){return sre.SemanticPred.isAttribute("role","UNIT")(a)})?sre.SemanticAttr.Role.UNIT:sre.SemanticAttr.Role.DIVISION;return a};
sre.SemanticProcessor.prototype.tensor=function(a,b,c,d,e){b=sre.SemanticProcessor.getInstance().factory_.makeBranchNode(sre.SemanticAttr.Type.TENSOR,[a,sre.SemanticProcessor.getInstance().scriptNode_(b,sre.SemanticAttr.Role.LEFTSUB),sre.SemanticProcessor.getInstance().scriptNode_(c,sre.SemanticAttr.Role.LEFTSUPER),sre.SemanticProcessor.getInstance().scriptNode_(d,sre.SemanticAttr.Role.RIGHTSUB),sre.SemanticProcessor.getInstance().scriptNode_(e,sre.SemanticAttr.Role.RIGHTSUPER)],[]);b.role=a.role;
b.embellished=sre.SemanticPred.isEmbellished(a);return b};
sre.SemanticProcessor.prototype.pseudoTensor=function(a,b,c){var d=function(a){return!sre.SemanticPred.isAttribute("type","EMPTY")(a)},e=b.filter(d).length;d=c.filter(d).length;if(!e&&!d)return a;var f=e?d?"MSUBSUP":"MSUB":"MSUP";a=[a];e&&a.push(sre.SemanticProcessor.getInstance().scriptNode_(b,sre.SemanticAttr.Role.RIGHTSUB,!0));d&&a.push(sre.SemanticProcessor.getInstance().scriptNode_(c,sre.SemanticAttr.Role.RIGHTSUPER,!0));return sre.SemanticProcessor.getInstance().limitNode(f,a)};
sre.SemanticProcessor.prototype.scriptNode_=function(a,b,c){switch(a.length){case 0:a=sre.SemanticProcessor.getInstance().factory_.makeEmptyNode();break;case 1:a=a[0];if(c)return a;break;default:a=sre.SemanticProcessor.getInstance().dummyNode_(a)}a.role=b;return a};sre.SemanticProcessor.getEmbellishedInner_=function(a){return a&&a.embellished&&0<a.childNodes.length?sre.SemanticProcessor.getEmbellishedInner_(a.childNodes[0]):a};
sre.SemanticProcessor.purgeFences_=function(a){var b=a.rel;a=a.comp;for(var c=[],d=[];0<b.length;){var e=b.shift(),f=a.shift();sre.SemanticPred.isElligibleEmbellishedFence(e)?(c.push(e),d.push(f)):(sre.SemanticProcessor.fenceToPunct_(e),f.push(e),f=f.concat(a.shift()),a.unshift(f))}d.push(a.shift());return{rel:c,comp:d}};
sre.SemanticProcessor.rewriteFencedNode_=function(a){var b=a.contentNodes[1],c=sre.SemanticProcessor.rewriteFence_(a,a.contentNodes[0]);a.contentNodes[0]=c.fence;c=sre.SemanticProcessor.rewriteFence_(c.node,b);a.contentNodes[1]=c.fence;a.contentNodes[0].parent=a;a.contentNodes[1].parent=a;c.node.parent=null;return c.node};
sre.SemanticProcessor.rewriteFence_=function(a,b){if(!b.embellished)return{node:a,fence:b};var c=b.childNodes[0],d=sre.SemanticProcessor.rewriteFence_(a,c);if(sre.SemanticPred.isAttribute("type","SUPERSCRIPT")(b)||sre.SemanticPred.isAttribute("type","SUBSCRIPT")(b)||sre.SemanticPred.isAttribute("type","TENSOR")(b))return sre.SemanticPred.isAttribute("role","SUBSUP")(b)||(b.role=a.role),c!==d.node&&(b.replaceChild(c,d.node),c.parent=a),sre.SemanticProcessor.propagateFencePointer_(b,c),{node:b,fence:d.fence};
b.replaceChild(c,d.fence);b.mathmlTree&&-1===b.mathml.indexOf(b.mathmlTree)&&b.mathml.push(b.mathmlTree);return{node:d.node,fence:b}};sre.SemanticProcessor.propagateFencePointer_=function(a,b){a.fencePointer=b.fencePointer||b.id.toString();a.embellished=null};
sre.SemanticProcessor.classifyMultiline=function(a){for(var b=0,c=a.childNodes.length,d;b<c&&(!(d=a.childNodes[b])||!d.childNodes.length);)b++;if(!(b>=c)){var e=d.childNodes[0].role;e!==sre.SemanticAttr.Role.UNKNOWN&&a.childNodes.every(function(a){a=a.childNodes[0];return!a||a.role===e&&(sre.SemanticPred.isAttribute("type","RELATION")(a)||sre.SemanticPred.isAttribute("type","RELSEQ")(a))})&&(a.role=e)}};
sre.SemanticProcessor.classifyTable=function(a){var b=sre.SemanticProcessor.computeColumns_(a);sre.SemanticProcessor.classifyByColumns_(a,b,"EQUALITY")||sre.SemanticProcessor.classifyByColumns_(a,b,"INEQUALITY",["EQUALITY"])||sre.SemanticProcessor.classifyByColumns_(a,b,"ARROW")};
sre.SemanticProcessor.classifyByColumns_=function(a,b,c,d){d=function(a){return sre.SemanticProcessor.isPureRelation_(a,c)};var e=function(a){return sre.SemanticProcessor.isEndRelation_(a,c)||sre.SemanticProcessor.isPureRelation_(a,c)},f=function(a){return sre.SemanticProcessor.isEndRelation_(a,c,!0)||sre.SemanticProcessor.isPureRelation_(a,c)};return 3===b.length&&sre.SemanticProcessor.testColumns_(b,1,d)||2===b.length&&(sre.SemanticProcessor.testColumns_(b,1,e)||sre.SemanticProcessor.testColumns_(b,
0,f))?(a.role=sre.SemanticAttr.Role[c],!0):!1};sre.SemanticProcessor.isEndRelation_=function(a,b,c){c=c?a.childNodes.length-1:0;return sre.SemanticPred.isAttribute("type","RELSEQ")(a)&&sre.SemanticPred.isAttribute("role",b)(a)&&sre.SemanticPred.isAttribute("type","EMPTY")(a.childNodes[c])};sre.SemanticProcessor.isPureRelation_=function(a,b){return sre.SemanticPred.isAttribute("type","RELATION")(a)&&sre.SemanticPred.isAttribute("role",b)(a)};
sre.SemanticProcessor.computeColumns_=function(a){for(var b=[],c=0,d;d=a.childNodes[c];c++)for(var e=0,f;f=d.childNodes[e];e++)b[e]?b[e].push(f):b[e]=[f];return b};sre.SemanticProcessor.testColumns_=function(a,b,c){return(a=a[b])?a.some(function(a){return a.childNodes.length&&c(a.childNodes[0])})&&a.every(function(a){return!a.childNodes.length||c(a.childNodes[0])}):!1};
sre.SemanticProcessor.MATHJAX_FONTS={"-tex-caligraphic":sre.SemanticAttr.Font.CALIGRAPHIC,"-tex-caligraphic-bold":sre.SemanticAttr.Font.CALIGRAPHICBOLD,"-tex-oldstyle":sre.SemanticAttr.Font.OLDSTYLE,"-tex-oldstyle-bold":sre.SemanticAttr.Font.OLDSTYLEBOLD,"-tex-mathit":sre.SemanticAttr.Font.ITALIC};sre.SemanticProcessor.prototype.font=function(a){var b=sre.SemanticProcessor.MATHJAX_FONTS[a];return b?b:a};sre.SemanticMathml=function(){sre.SemanticAbstractParser.call(this,"MathML");this.parseMap_={SEMANTICS:goog.bind(this.semantics_,this),MATH:goog.bind(this.rows_,this),MROW:goog.bind(this.rows_,this),MPADDED:goog.bind(this.rows_,this),MSTYLE:goog.bind(this.rows_,this),MFRAC:goog.bind(this.fraction_,this),MSUB:goog.bind(this.limits_,this),MSUP:goog.bind(this.limits_,this),MSUBSUP:goog.bind(this.limits_,this),MOVER:goog.bind(this.limits_,this),MUNDER:goog.bind(this.limits_,this),MUNDEROVER:goog.bind(this.limits_,
this),MROOT:goog.bind(this.root_,this),MSQRT:goog.bind(this.sqrt_,this),MTABLE:goog.bind(this.table_,this),MLABELEDTR:goog.bind(this.tableLabeledRow_,this),MTR:goog.bind(this.tableRow_,this),MTD:goog.bind(this.tableCell_,this),MS:goog.bind(this.text_,this),MTEXT:goog.bind(this.text_,this),"ANNOTATION-XML":goog.bind(this.text_,this),MI:goog.bind(this.identifier_,this),MN:goog.bind(this.number_,this),MO:goog.bind(this.operator_,this),MFENCED:goog.bind(this.fenced_,this),MENCLOSE:goog.bind(this.enclosed_,
this),MMULTISCRIPTS:goog.bind(this.multiscripts_,this),ANNOTATION:goog.bind(this.empty_,this),NONE:goog.bind(this.empty_,this),MACTION:goog.bind(this.action_,this)}};goog.inherits(sre.SemanticMathml,sre.SemanticAbstractParser);
sre.SemanticMathml.prototype.parse=function(a){sre.SemanticProcessor.getInstance().setNodeFactory(this.getFactory());var b=sre.DomUtil.toArray(a.childNodes),c=sre.DomUtil.tagName(a),d=this.parseMap_[c];b=(d?d:goog.bind(this.dummy_,this))(a,b);if(-1!==["MATH","MROW","MPADDED","MSTYLE","SEMANTICS"].indexOf(c))return b;b.mathml.unshift(a);b.mathmlTree=a;return b};sre.SemanticMathml.prototype.parseNodes_=function(a){for(var b=[],c=0,d;d=a[c];c++)b.push(this.parse(d));return b};
sre.SemanticMathml.prototype.semantics_=function(a,b){return b.length?this.parse(b[0]):this.getFactory().makeEmptyNode()};sre.SemanticMathml.prototype.rows_=function(a,b){b=sre.SemanticUtil.purgeNodes(b);b=1===b.length?this.parse(b[0]):sre.SemanticProcessor.getInstance().row(this.parseNodes_(b));b.mathml.unshift(a);return b};sre.SemanticMathml.prototype.fraction_=function(a,b){return sre.SemanticProcessor.getInstance().fractionLikeNode(a.getAttribute("linethickness"),this.parse(b[0]),this.parse(b[1]))};
sre.SemanticMathml.prototype.limits_=function(a,b){return sre.SemanticProcessor.getInstance().limitNode(sre.DomUtil.tagName(a),this.parseNodes_(b))};sre.SemanticMathml.prototype.root_=function(a,b){return this.getFactory().makeBranchNode(sre.SemanticAttr.Type.ROOT,[this.parse(b[1]),this.parse(b[0])],[])};
sre.SemanticMathml.prototype.sqrt_=function(a,b){a=this.parseNodes_(sre.SemanticUtil.purgeNodes(b));return this.getFactory().makeBranchNode(sre.SemanticAttr.Type.SQRT,[sre.SemanticProcessor.getInstance().row(a)],[])};sre.SemanticMathml.prototype.table_=function(a,b){a=this.getFactory().makeBranchNode(sre.SemanticAttr.Type.TABLE,this.parseNodes_(b),[]);sre.SemanticProcessor.tableToMultiline(a);return a};
sre.SemanticMathml.prototype.tableRow_=function(a,b){a=this.getFactory().makeBranchNode(sre.SemanticAttr.Type.ROW,this.parseNodes_(b),[]);a.role=sre.SemanticAttr.Role.TABLE;return a};sre.SemanticMathml.prototype.tableLabeledRow_=function(a,b){if(!b.length)return this.tableRow_(a,b);a=this.parse(b[0]);a.role=sre.SemanticAttr.Role.LABEL;b=this.getFactory().makeBranchNode(sre.SemanticAttr.Type.ROW,this.parseNodes_(b.slice(1)),[a]);b.role=sre.SemanticAttr.Role.TABLE;return b};
sre.SemanticMathml.prototype.tableCell_=function(a,b){a=this.parseNodes_(sre.SemanticUtil.purgeNodes(b));a=a.length?1===a.length&&sre.SemanticPred.isAttribute("type","EMPTY")(a[0])?a:[sre.SemanticProcessor.getInstance().row(a)]:[];a=this.getFactory().makeBranchNode(sre.SemanticAttr.Type.CELL,a,[]);a.role=sre.SemanticAttr.Role.TABLE;return a};
sre.SemanticMathml.prototype.text_=function(a,b){return sre.SemanticProcessor.getInstance().text(a.textContent,sre.SemanticProcessor.getInstance().font(a.getAttribute("mathvariant")),sre.DomUtil.tagName(a))};sre.SemanticMathml.prototype.identifier_=function(a,b){return sre.SemanticProcessor.getInstance().identifierNode(a.textContent,sre.SemanticProcessor.getInstance().font(a.getAttribute("mathvariant")),a.getAttribute("class"))};
sre.SemanticMathml.prototype.number_=function(a,b){a=this.leaf_(a);sre.SemanticProcessor.number(a);return a};sre.SemanticMathml.prototype.operator_=function(a,b){a=this.leaf_(a);a.type===sre.SemanticAttr.Type.UNKNOWN&&(a.type=sre.SemanticAttr.Type.OPERATOR);return a};
sre.SemanticMathml.prototype.fenced_=function(a,b){b=this.parseNodes_(sre.SemanticUtil.purgeNodes(b));var c=sre.SemanticMathml.getAttribute_(a,"separators",","),d=sre.SemanticMathml.getAttribute_(a,"open","(");a=sre.SemanticMathml.getAttribute_(a,"close",")");a=sre.SemanticProcessor.getInstance().mfenced(d,a,c,b);return sre.SemanticProcessor.getInstance().tablesInRow([a])[0]};
sre.SemanticMathml.prototype.enclosed_=function(a,b){b=this.parseNodes_(sre.SemanticUtil.purgeNodes(b));b=this.getFactory().makeBranchNode(sre.SemanticAttr.Type.ENCLOSE,[sre.SemanticProcessor.getInstance().row(b)],[]);b.role=a.getAttribute("notation")||sre.SemanticAttr.Role.UNKNOWN;return b};
sre.SemanticMathml.prototype.multiscripts_=function(a,b){if(!b.length)return this.getFactory().makeEmptyNode();a=this.parse(b.shift());if(!b.length)return a;for(var c=[],d=[],e=[],f=[],g=!1,h=0,k=0,l;l=b[k];k++)"MPRESCRIPTS"===sre.DomUtil.tagName(l)?(g=!0,h=0):(g?h&1?c.push(l):d.push(l):h&1?e.push(l):f.push(l),h++);return sre.SemanticUtil.purgeNodes(c).length||sre.SemanticUtil.purgeNodes(d).length?sre.SemanticProcessor.getInstance().tensor(a,this.parseNodes_(d),this.parseNodes_(c),this.parseNodes_(f),
this.parseNodes_(e)):sre.SemanticProcessor.getInstance().pseudoTensor(a,this.parseNodes_(f),this.parseNodes_(e))};sre.SemanticMathml.prototype.empty_=function(a,b){return this.getFactory().makeEmptyNode()};sre.SemanticMathml.prototype.action_=function(a,b){return 1<b.length?this.parse(b[1]):this.getFactory().makeUnprocessed(a)};sre.SemanticMathml.prototype.dummy_=function(a,b){return this.getFactory().makeUnprocessed(a)};
sre.SemanticMathml.prototype.leaf_=function(a){return this.getFactory().makeLeafNode(a.textContent,sre.SemanticProcessor.getInstance().font(a.getAttribute("mathvariant")))};sre.SemanticMathml.getAttribute_=function(a,b,c){if(!a.hasAttribute(b))return c;a=a.getAttribute(b);return a.match(/^\s*$/)?null:a};sre.SemanticTree=function(a){this.mathml=a;this.parser=new sre.SemanticMathml;this.root=this.parser.parse(a)};sre.SemanticTree.empty=function(){var a=sre.DomUtil.parseInput("<math/>"),b=new sre.SemanticTree(a);b.mathml=a;return b};sre.SemanticTree.fromNode=function(a,b){var c=sre.SemanticTree.empty();c.root=a;b&&(c.mathml=b);return c};sre.SemanticTree.fromRoot=function(a,b){for(;a.parent;)a=a.parent;a=sre.SemanticTree.fromNode(a);b&&(a.mathml=b);return a};
sre.SemanticTree.prototype.xml=function(a){var b=sre.DomUtil.parseInput("<stree></stree>");a=this.root.xml(b.ownerDocument,a);b.appendChild(a);return b};sre.SemanticTree.prototype.toString=function(a){return(new sre.SystemExternal.xmldom.XMLSerializer).serializeToString(this.xml(a))};sre.SemanticTree.prototype.formatXml=function(a){a=this.toString(a);return sre.DomUtil.formatXml(a)};sre.SemanticTree.prototype.displayTree=function(){this.root.displayTree(0)};
sre.SemanticTree.prototype.replaceNode=function(a,b){var c=a.parent;c?c.replaceChild(a,b):this.root=b};sre.Semantic={};sre.Semantic.Font=sre.SemanticAttr.Font;sre.Semantic.Role=sre.SemanticAttr.Role;sre.Semantic.Type=sre.SemanticAttr.Type;sre.Semantic.xmlTree=function(a){return sre.Semantic.getTree(a).xml()};sre.Semantic.getTree=function(a){return new sre.SemanticTree(a)};sre.Semantic.getTreeFromString=function(a){a=sre.DomUtil.parseInput(a);return sre.Semantic.getTree(a)};sre.SemanticSkeleton=function(a){this.array=a=0===a?a:a||[];this.levelsMap=this.parents=null};sre.SemanticSkeleton.prototype.populate=function(){this.parents&&this.levelsMap||(this.parents={},this.levelsMap={},this.populate_(this.array,this.array,[]))};
sre.SemanticSkeleton.prototype.populate_=function(a,b,c){if(sre.SemanticSkeleton.simpleCollapseStructure(a))this.levelsMap[a]=b,this.parents[a]=a===c[0]?c.slice(1):c;else{b=sre.SemanticSkeleton.contentCollapseStructure(a)?a.slice(1):a;c=[b[0]].concat(c);for(var d=0,e=b.length;d<e;d++)this.populate_(b[d],a,c)}};sre.SemanticSkeleton.prototype.toString=function(){return sre.SemanticSkeleton.makeSexp_(this.array)};
sre.SemanticSkeleton.makeSexp_=function(a){return sre.SemanticSkeleton.simpleCollapseStructure(a)?a.toString():sre.SemanticSkeleton.contentCollapseStructure(a)?"(c "+a.slice(1).map(sre.SemanticSkeleton.makeSexp_).join(" ")+")":"("+a.map(sre.SemanticSkeleton.makeSexp_).join(" ")+")"};sre.SemanticSkeleton.fromTree=function(a){return sre.SemanticSkeleton.fromNode(a.root)};sre.SemanticSkeleton.fromNode=function(a){return new sre.SemanticSkeleton(sre.SemanticSkeleton.fromNode_(a))};
sre.SemanticSkeleton.fromString=function(a){return new sre.SemanticSkeleton(sre.SemanticSkeleton.fromString_(a))};sre.SemanticSkeleton.fromString_=function(a){a=a.replace(/\(/g,"[");a=a.replace(/\)/g,"]");a=a.replace(/ /g,",");a=a.replace(/c/g,'"c"');return JSON.parse(a)};
sre.SemanticSkeleton.fromNode_=function(a){if(!a)return[];var b=a.contentNodes;if(b.length){var c=b.map(sre.SemanticSkeleton.fromNode_);c.unshift("c")}var d=a.childNodes;if(!d.length)return b.length?[a.id,c]:a.id;d=d.map(sre.SemanticSkeleton.fromNode_);b.length&&d.unshift(c);d.unshift(a.id);return d};sre.SemanticSkeleton.simpleCollapseStructure=function(a){return"number"===typeof a};
sre.SemanticSkeleton.contentCollapseStructure=function(a){return!!a&&!sre.SemanticSkeleton.simpleCollapseStructure(a)&&"c"===a[0]};sre.SemanticSkeleton.interleaveIds=function(a,b){return sre.BaseUtil.interleaveLists(sre.SemanticSkeleton.collapsedLeafs(a),sre.SemanticSkeleton.collapsedLeafs(b))};
sre.SemanticSkeleton.collapsedLeafs=function(a){var b=function(a){return sre.SemanticSkeleton.simpleCollapseStructure(a)?[a]:sre.SemanticSkeleton.contentCollapseStructure(a[1])?a.slice(2):a.slice(1)};return Array.prototype.slice.call(arguments,0).reduce(function(a,d){return a.concat(b(d))},[])};sre.SemanticSkeleton.fromStructure=function(a){return new sre.SemanticSkeleton(sre.SemanticSkeleton.tree_(a.root))};
sre.SemanticSkeleton.tree_=function(a){if(!a)return[];if(!a.childNodes.length)return a.id;var b=[a.id];a=sre.SemanticSkeleton.combineContentChildren(a,a.contentNodes.map(function(a){return a}),a.childNodes.map(function(a){return a}));for(var c=0,d;d=a[c];c++)b.push(sre.SemanticSkeleton.tree_(d));return b};
sre.SemanticSkeleton.combineContentChildren=function(a,b,c){switch(a.type){case sre.Semantic.Type.RELSEQ:case sre.Semantic.Type.INFIXOP:case sre.Semantic.Type.MULTIREL:return sre.BaseUtil.interleaveLists(c,b);case sre.Semantic.Type.PREFIXOP:return b.concat(c);case sre.Semantic.Type.POSTFIXOP:return c.concat(b);case sre.Semantic.Type.FENCED:return c.unshift(b[0]),c.push(b[1]),c;case sre.Semantic.Type.APPL:return[c[0],b[0],c[1]];case sre.Semantic.Type.ROOT:return[c[1],c[0]];case sre.Semantic.Type.ROW:case sre.Semantic.Type.LINE:return b.length&&
c.unshift(b[0]),c;default:return c}};sre.EnrichMathml={};sre.EnrichMathml.Error=function(a){Error.call(this);this.message=a||"";this.name="MathML Enrichment Error"};goog.inherits(sre.EnrichMathml.Error,Error);sre.EnrichMathml.SETTINGS={collapsed:!0,implicit:!0};sre.EnrichMathml.ATTRIBUTE_PREFIX_="data-semantic-";
sre.EnrichMathml.Attribute={ADDED:sre.EnrichMathml.ATTRIBUTE_PREFIX_+"added",ALTERNATIVE:sre.EnrichMathml.ATTRIBUTE_PREFIX_+"alternative",CHILDREN:sre.EnrichMathml.ATTRIBUTE_PREFIX_+"children",COLLAPSED:sre.EnrichMathml.ATTRIBUTE_PREFIX_+"collapsed",CONTENT:sre.EnrichMathml.ATTRIBUTE_PREFIX_+"content",EMBELLISHED:sre.EnrichMathml.ATTRIBUTE_PREFIX_+"embellished",FENCEPOINTER:sre.EnrichMathml.ATTRIBUTE_PREFIX_+"fencepointer",FONT:sre.EnrichMathml.ATTRIBUTE_PREFIX_+"font",ID:sre.EnrichMathml.ATTRIBUTE_PREFIX_+
"id",OPERATOR:sre.EnrichMathml.ATTRIBUTE_PREFIX_+"operator",PARENT:sre.EnrichMathml.ATTRIBUTE_PREFIX_+"parent",PREFIX:sre.EnrichMathml.ATTRIBUTE_PREFIX_+"prefix",ROLE:sre.EnrichMathml.ATTRIBUTE_PREFIX_+"role",SPEECH:sre.EnrichMathml.ATTRIBUTE_PREFIX_+"speech",STRUCTURE:sre.EnrichMathml.ATTRIBUTE_PREFIX_+"structure",TYPE:sre.EnrichMathml.ATTRIBUTE_PREFIX_+"type"};
sre.EnrichMathml.enrich=function(a,b){var c=a.cloneNode(!0);sre.EnrichMathml.walkTree(b.root);sre.Engine.getInstance().structure&&a.setAttribute(sre.EnrichMathml.Attribute.STRUCTURE,sre.SemanticSkeleton.fromStructure(b).toString());sre.Debugger.getInstance().generateOutput(function(){sre.EnrichMathml.formattedOutput(c,a,b,!0);return[]});return a};
sre.EnrichMathml.walkTree=function(a){var b=sre.EnrichCaseFactory.getCase(a);if(b)return b=b.getMathml(),sre.EnrichMathml.ascendNewNode(b);if(1===a.mathml.length)return sre.Debugger.getInstance().output("Walktree Case 0"),b=a.mathml[0],sre.EnrichMathml.setAttributes(b,a),sre.EnrichMathml.ascendNewNode(b);b=a.contentNodes.map(sre.EnrichMathml.cloneContentNode);sre.EnrichMathml.setOperatorAttribute_(a,b);var c=a.childNodes.map(sre.EnrichMathml.walkTree);c=sre.SemanticSkeleton.combineContentChildren(a,
b,c);b=a.mathmlTree;if(null===b)sre.Debugger.getInstance().output("Walktree Case 1"),b=sre.EnrichMathml.introduceNewLayer(c);else{var d=sre.EnrichMathml.attachedElement_(c);sre.Debugger.getInstance().output("Walktree Case 2");d?(sre.Debugger.getInstance().output("Walktree Case 2.1"),b=d.parentNode):(sre.Debugger.getInstance().output("Walktree Case 2.2"),b=sre.EnrichMathml.getInnerNode(b))}b=sre.EnrichMathml.rewriteMfenced(b);sre.EnrichMathml.mergeChildren_(b,c);sre.EnrichMathml.setAttributes(b,a);
return sre.EnrichMathml.ascendNewNode(b)};
sre.EnrichMathml.introduceNewLayer=function(a){var b=sre.EnrichMathml.mathmlLca_(a),c=b.node,d=b.type;d===sre.EnrichMathml.lcaType.VALID&&sre.SemanticUtil.hasEmptyTag(c)||(sre.Debugger.getInstance().output("Walktree Case 1.1"),c=sre.DomUtil.createElement("mrow"),d===sre.EnrichMathml.lcaType.PRUNED?(sre.Debugger.getInstance().output("Walktree Case 1.1.0"),c=sre.EnrichMathml.introduceLayerAboveLca(c,b.node,a)):a[0]&&(sre.Debugger.getInstance().output("Walktree Case 1.1.1"),b=sre.EnrichMathml.attachedElement_(a),
a=sre.EnrichMathml.childrenSubset_(b.parentNode,a),sre.DomUtil.replaceNode(b,c),a.forEach(function(a){c.appendChild(a)})));return c};
sre.EnrichMathml.introduceLayerAboveLca=function(a,b,c){var d=sre.EnrichMathml.descendNode_(b);if(sre.SemanticUtil.hasMathTag(d)){sre.Debugger.getInstance().output("Walktree Case 1.1.0.0");sre.EnrichMathml.moveSemanticAttributes_(d,a);sre.DomUtil.toArray(d.childNodes).forEach(function(b){a.appendChild(b)});var e=a;a=d;d=e}b=c.indexOf(b);c[b]=d;sre.DomUtil.replaceNode(d,a);a.appendChild(d);c.forEach(function(b){a.appendChild(b)});return a};
sre.EnrichMathml.moveSemanticAttributes_=function(a,b){for(var c in sre.EnrichMathml.Attribute){var d=sre.EnrichMathml.Attribute[c];a.hasAttribute(d)&&(b.setAttribute(d,a.getAttribute(d)),a.removeAttribute(d))}};sre.EnrichMathml.childrenSubset_=function(a,b){var c=sre.DomUtil.toArray(a.childNodes),d=Infinity,e=-Infinity;b.forEach(function(a){a=c.indexOf(a);-1!==a&&(d=Math.min(d,a),e=Math.max(e,a))});return c.slice(d,e+1)};
sre.EnrichMathml.mergeChildren_=function(a,b){var c=a.childNodes;if(c.length)for(var d=0;b.length;)c[d]===b[0]||sre.EnrichMathml.functionApplication_(c[d],b[0])?(b.shift(),d++):c[d]&&-1===b.indexOf(c[d])?d++:(sre.EnrichMathml.isDescendant_(b[0],a)||a.insertBefore(b[0],c[d]||null),b.shift());else b.forEach(function(b){a.appendChild(b)})};sre.EnrichMathml.isDescendant_=function(a,b){if(!a)return!1;do if(a=a.parentNode,a===b)return!0;while(a);return!1};
sre.EnrichMathml.functionApplication_=function(a,b){var c=sre.SemanticAttr.functionApplication();return a&&b&&a.textContent&&b.textContent&&a.textContent===c&&b.textContent===c&&"true"===b.getAttribute(sre.EnrichMathml.Attribute.ADDED)?(sre.DomUtil.replaceNode(a,b),!0):!1};sre.EnrichMathml.lcaType={VALID:"valid",INVALID:"invalid",PRUNED:"pruned"};
sre.EnrichMathml.mathmlLca_=function(a){var b=sre.EnrichMathml.attachedElement_(a);if(!b)return{type:sre.EnrichMathml.lcaType.INVALID,node:null};var c=sre.EnrichMathml.attachedElement_(a.slice().reverse());if(b===c)return{type:sre.EnrichMathml.lcaType.VALID,node:b};b=sre.EnrichMathml.pathToRoot_(b);var d=sre.EnrichMathml.prunePath_(b,a);a=sre.EnrichMathml.pathToRoot_(c,function(a){return-1!==d.indexOf(a)});c=a[0];var e=d.indexOf(c);return-1===e?{type:sre.EnrichMathml.lcaType.INVALID,node:null}:{type:d.length!==
b.length?sre.EnrichMathml.lcaType.PRUNED:sre.EnrichMathml.validLca_(d[e+1],a[1])?sre.EnrichMathml.lcaType.VALID:sre.EnrichMathml.lcaType.INVALID,node:c}};sre.EnrichMathml.prunePath_=function(a,b){for(var c=0;a[c]&&-1===b.indexOf(a[c]);)c++;return a.slice(0,c+1)};sre.EnrichMathml.attachedElement_=function(a){for(var b=0,c=null;!c&&b<a.length;)a[b].parentNode&&(c=a[b]),b++;return c};
sre.EnrichMathml.pathToRoot_=function(a,b){b=b||function(a){return!1};for(var c=[a];!b(a)&&!sre.SemanticUtil.hasMathTag(a)&&a.parentNode;)a=sre.EnrichMathml.parentNode_(a),c.unshift(a);return c};sre.EnrichMathml.validLca_=function(a,b){return!(!a||!b||a.previousSibling||b.nextSibling)};sre.EnrichMathml.ascendNewNode=function(a){for(;!sre.SemanticUtil.hasMathTag(a)&&sre.EnrichMathml.unitChild_(a);)a=sre.EnrichMathml.parentNode_(a);return a};
sre.EnrichMathml.descendNode_=function(a){var b=sre.DomUtil.toArray(a.childNodes);if(!b)return a;b=b.filter(function(a){return a.nodeType===sre.DomUtil.NodeType.ELEMENT_NODE&&!sre.SemanticUtil.hasIgnoreTag(a)});return 1===b.length&&sre.SemanticUtil.hasEmptyTag(b[0])&&!b[0].hasAttribute(sre.EnrichMathml.Attribute.TYPE)?sre.EnrichMathml.descendNode_(b[0]):a};
sre.EnrichMathml.unitChild_=function(a){var b=sre.EnrichMathml.parentNode_(a);return b&&sre.SemanticUtil.hasEmptyTag(b)?sre.DomUtil.toArray(b.childNodes).every(function(b){return b===a||sre.EnrichMathml.isIgnorable_(b)}):!1};sre.EnrichMathml.isIgnorable_=function(a){if(!a||sre.SemanticUtil.hasIgnoreTag(a))return!0;var b=sre.DomUtil.toArray(a.childNodes);return!sre.SemanticUtil.hasEmptyTag(a)&&b.length?!1:sre.DomUtil.toArray(a.childNodes).every(sre.EnrichMathml.isIgnorable_)};
sre.EnrichMathml.parentNode_=function(a){return a.parentNode};sre.EnrichMathml.addCollapsedAttribute=function(a,b){b=new sre.SemanticSkeleton(b);a.setAttribute(sre.EnrichMathml.Attribute.COLLAPSED,b.toString())};sre.EnrichMathml.cloneContentNode=function(a){if(a.mathml.length)return sre.EnrichMathml.walkTree(a);var b=sre.EnrichMathml.SETTINGS.implicit?sre.EnrichMathml.createInvisibleOperator_(a):sre.DomUtil.createElement("mrow");a.mathml=[b];return b};sre.EnrichMathml.makeIdList=function(a){return a.map(function(a){return a.id}).join(",")};
sre.EnrichMathml.setAttributes=function(a,b){a.setAttribute(sre.EnrichMathml.Attribute.TYPE,b.type);a.setAttribute(sre.EnrichMathml.Attribute.ROLE,b.role);b.font!=sre.Semantic.Font.UNKNOWN&&a.setAttribute(sre.EnrichMathml.Attribute.FONT,b.font);a.setAttribute(sre.EnrichMathml.Attribute.ID,b.id);b.childNodes.length&&a.setAttribute(sre.EnrichMathml.Attribute.CHILDREN,sre.EnrichMathml.makeIdList(b.childNodes));b.contentNodes.length&&a.setAttribute(sre.EnrichMathml.Attribute.CONTENT,sre.EnrichMathml.makeIdList(b.contentNodes));
b.parent&&a.setAttribute(sre.EnrichMathml.Attribute.PARENT,b.parent.id);b.embellished&&a.setAttribute(sre.EnrichMathml.Attribute.EMBELLISHED,b.embellished);b.fencePointer&&a.setAttribute(sre.EnrichMathml.Attribute.FENCEPOINTER,b.fencePointer)};
sre.EnrichMathml.combineContentChildren_=function(a,b,c){switch(a.type){case sre.Semantic.Type.RELSEQ:case sre.Semantic.Type.INFIXOP:case sre.Semantic.Type.MULTIREL:return sre.BaseUtil.interleaveLists(c,b);case sre.Semantic.Type.PREFIXOP:return b.concat(c);case sre.Semantic.Type.POSTFIXOP:return c.concat(b);case sre.Semantic.Type.FENCED:return c.unshift(b[0]),c.push(b[1]),c;case sre.Semantic.Type.APPL:return[c[0],b[0],c[1]];case sre.Semantic.Type.ROOT:return[c[1],c[0]];case sre.Semantic.Type.ROW:case sre.Semantic.Type.LINE:return b.length&&
c.unshift(b[0]),c;default:return c}};sre.EnrichMathml.rewriteMfenced=function(a){if("MFENCED"!==sre.DomUtil.tagName(a))return a;for(var b=sre.DomUtil.createElement("mrow"),c=0,d;d=a.attributes[c];c++)-1===["open","close","separators"].indexOf(d.name)&&b.setAttribute(d.name,d.value);sre.DomUtil.toArray(a.childNodes).forEach(function(a){b.appendChild(a)});sre.DomUtil.replaceNode(a,b);return b};
sre.EnrichMathml.createInvisibleOperator_=function(a){var b=sre.DomUtil.createElement("mo"),c=sre.DomUtil.createTextNode(a.textContent);b.appendChild(c);sre.EnrichMathml.setAttributes(b,a);b.setAttribute(sre.EnrichMathml.Attribute.ADDED,"true");return b};sre.EnrichMathml.setOperatorAttribute_=function(a,b){var c=a.type+(a.textContent?","+a.textContent:"");b.forEach(function(a){sre.EnrichMathml.getInnerNode(a).setAttribute(sre.EnrichMathml.Attribute.OPERATOR,c)})};
sre.EnrichMathml.getInnerNode=function(a){var b=sre.DomUtil.toArray(a.childNodes);if(!b)return a;b=b.filter(function(a){return a.nodeType===sre.DomUtil.NodeType.ELEMENT_NODE&&!sre.EnrichMathml.isIgnorable_(a)});for(var c=[],d=0,e;e=b[d];d++)if(sre.SemanticUtil.hasEmptyTag(e)){var f=sre.EnrichMathml.getInnerNode(e);f&&f!==e&&c.push(f)}else c.push(e);return 1===c.length?c[0]:a};
sre.EnrichMathml.formattedOutput=function(a,b,c,d){d=d||!1;sre.EnrichMathml.formattedOutput_(a,"Original MathML",d);sre.EnrichMathml.formattedOutput_(c,"Semantic Tree",d);sre.EnrichMathml.formattedOutput_(b,"Semantically enriched MathML",d)};sre.EnrichMathml.formattedOutput_=function(a,b,c){a=sre.DomUtil.formatXml(a.toString());c?console.log(b+":\n```html\n"+sre.EnrichMathml.removeAttributePrefix(a)+"\n```\n"):console.log(a)};
sre.EnrichMathml.removeAttributePrefix=function(a){return a.toString().replace(new RegExp(sre.EnrichMathml.ATTRIBUTE_PREFIX_,"g"),"")};sre.EnrichMathml.collapsePunctuated=function(a,b){var c=!!b;b=b||[];var d=a.parent,e=a.contentNodes.map(function(a){return a.id});e.unshift("c");e=[a.id,e];for(var f=0,g;g=a.childNodes[f];f++){var h=sre.EnrichMathml.walkTree(g);b.push(h);h=sre.EnrichMathml.getInnerNode(h);d&&!c&&h.setAttribute(sre.EnrichMathml.Attribute.PARENT,d.id);e.push(g.id)}return e};
sre.EnrichMathml.printNodeList__=function(a,b){console.log(a);sre.DomUtil.toArray(b).forEach(function(a){console.log(a.toString())});console.log("<<<<<<<<<<<<<<<<<")};sre.CaseBinomial=function(a){sre.AbstractEnrichCase.call(this,a);this.mml=a.mathmlTree};goog.inherits(sre.CaseBinomial,sre.AbstractEnrichCase);sre.CaseBinomial.test=function(a){return!a.mathmlTree&&a.type===sre.SemanticAttr.Type.LINE&&a.role===sre.SemanticAttr.Role.BINOMIAL};
sre.CaseBinomial.prototype.getMathml=function(){if(!this.semantic.childNodes.length)return this.mml;this.mml=sre.EnrichMathml.walkTree(this.semantic.childNodes[0]);if(this.mml.hasAttribute(sre.EnrichMathml.Attribute.TYPE)){var a=sre.DomUtil.createElement("mrow");a.setAttribute(sre.EnrichMathml.Attribute.ADDED,"true");sre.DomUtil.replaceNode(this.mml,a);a.appendChild(this.mml);this.mml=a}sre.EnrichMathml.setAttributes(this.mml,this.semantic);return this.mml};sre.CaseDoubleScript=function(a){sre.AbstractEnrichCase.call(this,a);this.mml=a.mathmlTree};goog.inherits(sre.CaseDoubleScript,sre.AbstractEnrichCase);sre.CaseDoubleScript.test=function(a){if(!a.mathmlTree||!a.childNodes.length)return!1;var b=sre.DomUtil.tagName(a.mathmlTree);a=a.childNodes[0].role;return"MSUBSUP"===b&&a===sre.SemanticAttr.Role.SUBSUP||"MUNDEROVER"===b&&a===sre.SemanticAttr.Role.UNDEROVER};
sre.CaseDoubleScript.prototype.getMathml=function(){var a=this.semantic.childNodes[0],b=a.childNodes[0],c=this.semantic.childNodes[1],d=a.childNodes[1],e=sre.EnrichMathml.walkTree(c),f=sre.EnrichMathml.walkTree(b),g=sre.EnrichMathml.walkTree(d);sre.EnrichMathml.setAttributes(this.mml,this.semantic);this.mml.setAttribute(sre.EnrichMathml.Attribute.CHILDREN,sre.EnrichMathml.makeIdList([b,d,c]));[f,g,e].forEach(goog.bind(function(a){sre.EnrichMathml.getInnerNode(a).setAttribute(sre.EnrichMathml.Attribute.PARENT,
this.mml.getAttribute(sre.EnrichMathml.Attribute.ID))},this));this.mml.setAttribute(sre.EnrichMathml.Attribute.TYPE,a.role);sre.EnrichMathml.addCollapsedAttribute(this.mml,[this.semantic.id,[a.id,b.id,d.id],c.id]);return this.mml};sre.CaseMultiindex=function(a){sre.AbstractEnrichCase.call(this,a);this.mml=a.mathmlTree};goog.inherits(sre.CaseMultiindex,sre.AbstractEnrichCase);
sre.CaseMultiindex.prototype.completeMultiscript=function(a,b){var c=sre.DomUtil.toArray(this.mml.childNodes).slice(1),d=0,e=goog.bind(function(a){for(var b=0,e;e=a[b];b++){var f=c[d];if(f&&e==sre.EnrichMathml.getInnerNode(f).getAttribute(sre.EnrichMathml.Attribute.ID))sre.EnrichMathml.getInnerNode(f).setAttribute(sre.EnrichMathml.Attribute.PARENT,this.semantic.id),d++;else{var l=this.semantic.querySelectorAll(function(a){return a.id===e});this.mml.insertBefore(sre.CaseMultiindex.createNone_(l[0]),
f||null)}}},this);e(a);c[d]&&"MPRESCRIPTS"!==sre.DomUtil.tagName(c[d])?this.mml.insertBefore(c[d],sre.DomUtil.createElement("mprescripts")):d++;e(b)};sre.CaseMultiindex.createNone_=function(a){var b=sre.DomUtil.createElement("none");a&&sre.EnrichMathml.setAttributes(b,a);b.setAttribute(sre.EnrichMathml.Attribute.ADDED,"true");return b};
sre.CaseMultiindex.multiscriptIndex=function(a){if(a.type===sre.SemanticAttr.Type.PUNCTUATED&&a.contentNodes[0].role===sre.SemanticAttr.Role.DUMMY)return sre.EnrichMathml.collapsePunctuated(a);sre.EnrichMathml.walkTree(a);return a.id};sre.CaseMultiscripts=function(a){sre.CaseMultiindex.call(this,a)};goog.inherits(sre.CaseMultiscripts,sre.CaseMultiindex);sre.CaseMultiscripts.test=function(a){return a.mathmlTree?"MMULTISCRIPTS"===sre.DomUtil.tagName(a.mathmlTree)&&(a.type===sre.SemanticAttr.Type.SUPERSCRIPT||a.type===sre.SemanticAttr.Type.SUBSCRIPT):!1};
sre.CaseMultiscripts.prototype.getMathml=function(){sre.EnrichMathml.setAttributes(this.mml,this.semantic);if(this.semantic.childNodes[0]&&this.semantic.childNodes[0].role===sre.SemanticAttr.Role.SUBSUP){var a=this.semantic.childNodes[0],b=a.childNodes[0],c=sre.CaseMultiindex.multiscriptIndex(this.semantic.childNodes[1]),d=sre.CaseMultiindex.multiscriptIndex(a.childNodes[1]),e=[this.semantic.id,[a.id,b.id,d],c];sre.EnrichMathml.addCollapsedAttribute(this.mml,e);this.mml.setAttribute(sre.EnrichMathml.Attribute.TYPE,
a.role);this.completeMultiscript(sre.SemanticSkeleton.interleaveIds(d,c),[])}else b=this.semantic.childNodes[0],c=sre.CaseMultiindex.multiscriptIndex(this.semantic.childNodes[1]),e=[this.semantic.id,b.id,c],sre.EnrichMathml.addCollapsedAttribute(this.mml,e);a=sre.SemanticSkeleton.collapsedLeafs(d||[],c);c=sre.EnrichMathml.walkTree(b);sre.EnrichMathml.getInnerNode(c).setAttribute(sre.EnrichMathml.Attribute.PARENT,this.semantic.id);a.unshift(b.id);this.mml.setAttribute(sre.EnrichMathml.Attribute.CHILDREN,
a.join(","));return this.mml};sre.CaseEmbellished=function(a){sre.AbstractEnrichCase.call(this,a);this.ofenceMml=this.ofence=this.fencedMml=this.fenced=null;this.ofenceMap={};this.cfenceMml=this.cfence=null;this.cfenceMap={};this.parentCleanup=[]};goog.inherits(sre.CaseEmbellished,sre.AbstractEnrichCase);sre.CaseEmbellished.test=function(a){return a.mathmlTree&&a.fencePointer};sre.CaseEmbellished.prototype.getMathml=function(){this.getFenced_();this.fencedMml=sre.EnrichMathml.walkTree(this.fenced);this.getFencesMml_();return this.rewrite_()};
sre.CaseEmbellished.prototype.getFenced_=function(){for(var a=this.semantic;a.type!==sre.SemanticAttr.Type.FENCED;)a=a.childNodes[0];this.fenced=a.childNodes[0];this.ofence=a.contentNodes[0];this.cfence=a.contentNodes[1];sre.CaseEmbellished.fencedMap_(this.ofence,this.ofenceMap);sre.CaseEmbellished.fencedMap_(this.cfence,this.cfenceMap)};sre.CaseEmbellished.fencedMap_=function(a,b){b[a.id]=a.mathmlTree;a.embellished&&sre.CaseEmbellished.fencedMap_(a.childNodes[0],b)};
sre.CaseEmbellished.prototype.getFencesMml_=function(){for(var a=this.semantic,b=Object.keys(this.ofenceMap),c=Object.keys(this.cfenceMap);!(this.ofenceMml&&this.cfenceMml||a===this.fenced);)-1===b.indexOf(a.fencePointer)||this.ofenceMml||(this.ofenceMml=a.mathmlTree),-1===c.indexOf(a.fencePointer)||this.cfenceMml||(this.cfenceMml=a.mathmlTree),a=a.childNodes[0];this.ofenceMml||(this.ofenceMml=this.ofence.mathmlTree);this.cfenceMml||(this.cfenceMml=this.cfence.mathmlTree);this.ofenceMml&&(this.ofenceMml=
sre.EnrichMathml.ascendNewNode(this.ofenceMml));this.cfenceMml&&(this.cfenceMml=sre.EnrichMathml.ascendNewNode(this.cfenceMml))};
sre.CaseEmbellished.prototype.rewrite_=function(){var a=this.semantic,b=null,c=this.introduceNewLayer_();for(sre.EnrichMathml.setAttributes(c,this.fenced.parent);a.type!==sre.SemanticAttr.Type.FENCED;){var d=a.mathmlTree,e=this.specialCase_(a,d);if(e)a=e;else{sre.EnrichMathml.setAttributes(d,a);e=[];for(var f=1,g;g=a.childNodes[f];f++)e.push(sre.EnrichMathml.walkTree(g));a=a.childNodes[0]}e=sre.DomUtil.createElement("dummy");f=c.parentNode;g=d.childNodes[0];sre.DomUtil.replaceNode(d,e);sre.DomUtil.replaceNode(c,
d);sre.DomUtil.replaceNode(d.childNodes[0],c);sre.DomUtil.replaceNode(e,g);d.parentNode=f;c=d.childNodes[0];b||(b=d)}sre.EnrichMathml.walkTree(this.ofence);sre.EnrichMathml.walkTree(this.cfence);this.cleanupParents_();return b||c};
sre.CaseEmbellished.prototype.specialCase_=function(a,b){var c=sre.DomUtil.tagName(b),d=null;if("MSUBSUP"===c){d=a.childNodes[0];var e=sre.CaseDoubleScript}else"MMULTISCRIPTS"===c&&(a.type===sre.SemanticAttr.Type.SUPERSCRIPT||a.type===sre.SemanticAttr.Type.SUBSCRIPT?e=sre.CaseMultiscripts:a.type===sre.SemanticAttr.Type.TENSOR&&(e=sre.CaseTensor),d=e&&a.childNodes[0]&&a.childNodes[0].role===sre.SemanticAttr.Role.SUBSUP?a.childNodes[0]:a);if(!d)return null;c=d.childNodes[0];b=sre.CaseEmbellished.makeEmptyNode_(c.id);
d.childNodes[0]=b;b=(new e(a)).getMathml();d.childNodes[0]=c;this.parentCleanup.push(b);return d.childNodes[0]};sre.CaseEmbellished.makeEmptyNode_=function(a){var b=sre.DomUtil.createElement("mrow");a=new sre.SemanticNode(a);a.type=sre.SemanticAttr.Type.EMPTY;a.mathmlTree=b;return a};
sre.CaseEmbellished.prototype.introduceNewLayer_=function(){var a=this.fullFence(this.ofenceMml),b=this.fullFence(this.cfenceMml),c=sre.DomUtil.createElement("mrow");sre.DomUtil.replaceNode(this.fencedMml,c);c.appendChild(this.fencedMml);c.insertBefore(a,this.fencedMml);c.appendChild(b);if(!c.parentNode){for(a=sre.DomUtil.createElement("mrow");0<c.childNodes.length;)a.appendChild(c.childNodes[0]);c.appendChild(a);c=a}return c};
sre.CaseEmbellished.prototype.fullFence=function(a){for(var b=this.fencedMml.parentNode;a.parentNode&&a.parentNode!==b;)a=a.parentNode;return a};sre.CaseEmbellished.prototype.cleanupParents_=function(){this.parentCleanup.forEach(function(a){var b=a.childNodes[1].getAttribute(sre.EnrichMathml.Attribute.PARENT);a.childNodes[0].setAttribute(sre.EnrichMathml.Attribute.PARENT,b)})};sre.CaseLine=function(a){sre.AbstractEnrichCase.call(this,a);this.mml=a.mathmlTree};goog.inherits(sre.CaseLine,sre.AbstractEnrichCase);sre.CaseLine.test=function(a){return a.mathmlTree&&a.type===sre.SemanticAttr.Type.LINE};
sre.CaseLine.prototype.getMathml=function(){this.semantic.contentNodes.length&&sre.EnrichMathml.walkTree(this.semantic.contentNodes[0]);this.semantic.childNodes.length&&sre.EnrichMathml.walkTree(this.semantic.childNodes[0]);sre.EnrichMathml.setAttributes(this.mml,this.semantic);return this.mml};sre.CaseTable=function(a){sre.AbstractEnrichCase.call(this,a);this.mml=a.mathmlTree;this.inner=[]};goog.inherits(sre.CaseTable,sre.AbstractEnrichCase);sre.CaseTable.test=function(a){return a.mathmlTree&&(a.type===sre.SemanticAttr.Type.MATRIX||a.type===sre.SemanticAttr.Type.VECTOR||a.type===sre.SemanticAttr.Type.CASES)};
sre.CaseTable.prototype.getMathml=function(){var a=sre.EnrichMathml.cloneContentNode(this.semantic.contentNodes[0]),b=this.semantic.contentNodes[1]?sre.EnrichMathml.cloneContentNode(this.semantic.contentNodes[1]):null;this.inner=this.semantic.childNodes.map(sre.EnrichMathml.walkTree);"MFENCED"===sre.DomUtil.tagName(this.mml)?(this.mml.insertBefore(a,this.mml.childNodes[0]||null),b&&this.mml.appendChild(b),this.mml=sre.EnrichMathml.rewriteMfenced(this.mml)):(a=[a,this.mml],b&&a.push(b),this.mml=sre.EnrichMathml.introduceNewLayer(a));
sre.EnrichMathml.setAttributes(this.mml,this.semantic);return this.mml};sre.CaseTensor=function(a){sre.CaseMultiindex.call(this,a)};goog.inherits(sre.CaseTensor,sre.CaseMultiindex);sre.CaseTensor.test=function(a){return a.mathmlTree&&a.type===sre.SemanticAttr.Type.TENSOR};
sre.CaseTensor.prototype.getMathml=function(){sre.EnrichMathml.walkTree(this.semantic.childNodes[0]);var a=sre.CaseMultiindex.multiscriptIndex(this.semantic.childNodes[1]),b=sre.CaseMultiindex.multiscriptIndex(this.semantic.childNodes[2]),c=sre.CaseMultiindex.multiscriptIndex(this.semantic.childNodes[3]),d=sre.CaseMultiindex.multiscriptIndex(this.semantic.childNodes[4]);sre.EnrichMathml.setAttributes(this.mml,this.semantic);sre.EnrichMathml.addCollapsedAttribute(this.mml,[this.semantic.id,this.semantic.childNodes[0].id,
a,b,c,d]);var e=sre.SemanticSkeleton.collapsedLeafs(a,b,c,d);e.unshift(this.semantic.childNodes[0].id);this.mml.setAttribute(sre.EnrichMathml.Attribute.CHILDREN,e.join(","));this.completeMultiscript(sre.SemanticSkeleton.interleaveIds(c,d),sre.SemanticSkeleton.interleaveIds(a,b));return this.mml};sre.CaseText=function(a){sre.AbstractEnrichCase.call(this,a);this.mml=a.mathmlTree};goog.inherits(sre.CaseText,sre.AbstractEnrichCase);sre.CaseText.test=function(a){return a.type===sre.SemanticAttr.Type.PUNCTUATED&&a.role===sre.SemanticAttr.Role.TEXT};
sre.CaseText.prototype.getMathml=function(){var a=[],b=sre.EnrichMathml.collapsePunctuated(this.semantic,a);this.mml=sre.EnrichMathml.introduceNewLayer(a);sre.EnrichMathml.setAttributes(this.mml,this.semantic);this.mml.removeAttribute(sre.EnrichMathml.Attribute.CONTENT);sre.EnrichMathml.addCollapsedAttribute(this.mml,b);return this.mml};sre.EnrichCases=function(){};sre.EnrichCaseFactory.cases.push({test:sre.CaseEmbellished.test,constr:sre.CaseEmbellished},{test:sre.CaseDoubleScript.test,constr:sre.CaseDoubleScript},{test:sre.CaseTensor.test,constr:sre.CaseTensor},{test:sre.CaseMultiscripts.test,constr:sre.CaseMultiscripts},{test:sre.CaseLine.test,constr:sre.CaseLine},{test:sre.CaseBinomial.test,constr:sre.CaseBinomial},{test:sre.CaseTable.test,constr:sre.CaseTable},{test:sre.CaseText.test,constr:sre.CaseText});sre.Enrich={};sre.Enrich.semanticMathmlNode=function(a){a=a.cloneNode(!0);var b=sre.Semantic.getTree(a);return sre.EnrichMathml.enrich(a,b)};sre.Enrich.semanticMathmlSync=function(a){a=sre.DomUtil.parseInput(a);return sre.Enrich.semanticMathmlNode(a)};sre.Enrich.semanticMathml=function(a,b){if(sre.Engine.isReady()){var c=sre.DomUtil.parseInput(a);b(sre.Enrich.semanticMathmlNode(c))}else setTimeout(function(){sre.Enrich.semanticMathml(a,b)},500)};
sre.Enrich.testTranslation__=function(a){new sre.EnrichCases;sre.Debugger.getInstance().init();a=sre.Enrich.semanticMathmlSync(sre.Enrich.prepareMmlString(a)).toString();sre.EnrichMathml.removeAttributePrefix(a);sre.Debugger.getInstance().exit();return a};sre.Enrich.prepareMmlString=function(a){a.match(/^<math/)||(a="<math>"+a);a.match(/\/math>$/)||(a+="</math>");return a};sre.ColorPicker=function(a,b){this.foreground=sre.ColorPicker.getChannelColor_(b,sre.ColorPicker.DEFAULT_FOREGROUND_);this.background=sre.ColorPicker.getChannelColor_(a,sre.ColorPicker.DEFAULT_BACKGROUND_)};sre.ColorPicker.DEFAULT_BACKGROUND_="blue";sre.ColorPicker.DEFAULT_FOREGROUND_="black";
sre.ColorPicker.namedColors_={red:{red:255,green:0,blue:0},green:{red:0,green:255,blue:0},blue:{red:0,green:0,blue:255},yellow:{red:255,green:255,blue:0},cyan:{red:0,green:255,blue:255},magenta:{red:255,green:0,blue:255},white:{red:255,green:255,blue:255},black:{red:0,green:0,blue:0}};sre.ColorPicker.getChannelColor_=function(a,b){a=a||{color:b};var c=a.color?sre.ColorPicker.namedColors_[a.color]:a;c||(c=sre.ColorPicker.namedColors_[b]);c.alpha=a.hasOwnProperty("alpha")?a.alpha:1;return sre.ColorPicker.normalizeColor_(c)};
sre.ColorPicker.normalizeColor_=function(a){var b=function(a){a=Math.max(a,0);a=Math.min(255,a);return Math.round(a)};a.red=b(a.red);a.green=b(a.green);a.blue=b(a.blue);a.alpha=Math.max(a.alpha,0);a.alpha=Math.min(1,a.alpha);return a};sre.ColorPicker.prototype.rgba=function(){var a=function(a){return"rgba("+a.red+","+a.green+","+a.blue+","+a.alpha+")"};return{background:a(this.background),foreground:a(this.foreground)}};
sre.ColorPicker.prototype.rgb=function(){var a=function(a){return"rgb("+a.red+","+a.green+","+a.blue+")"};return{background:a(this.background),alphaback:this.background.alpha.toString(),foreground:a(this.foreground),alphafore:this.foreground.alpha.toString()}};
sre.ColorPicker.prototype.hex=function(){var a=function(a){return"#"+sre.ColorPicker.toHex_(a.red)+sre.ColorPicker.toHex_(a.green)+sre.ColorPicker.toHex_(a.blue)};return{background:a(this.background),alphaback:this.background.alpha.toString(),foreground:a(this.foreground),alphafore:this.foreground.alpha.toString()}};sre.ColorPicker.toHex_=function(a){a=a.toString(16);return 1===a.length?"0"+a:a};sre.Highlighter=function(){};sre.Highlighter.prototype.highlight=function(a){};sre.Highlighter.prototype.unhighlight=function(){};sre.Highlighter.prototype.highlightAll=function(a){};sre.Highlighter.prototype.unhighlightAll=function(){};sre.Highlighter.prototype.setColor=function(a){};sre.Highlighter.prototype.addEvents=function(a,b){};sre.AbstractHighlighter=function(){this.currentHighlights_=[];this.color=null;this.mactionName="";this.state_={}};sre.AbstractHighlighter.prototype.highlight=function(a){this.currentHighlights_.push(a.map(goog.bind(function(a){return this.highlightNode(a)},this)))};sre.AbstractHighlighter.prototype.highlightNode=goog.abstractMethod;sre.AbstractHighlighter.prototype.highlightAll=function(a){a=this.getMactionNodes(a);for(var b=0,c;c=a[b];b++)this.highlight([c])};
sre.AbstractHighlighter.prototype.unhighlight=function(){var a=this.currentHighlights_.pop();a&&a.forEach(goog.bind(function(a){return this.unhighlightNode(a)},this))};sre.AbstractHighlighter.prototype.unhighlightNode=goog.abstractMethod;sre.AbstractHighlighter.prototype.unhighlightAll=function(){for(;0<this.currentHighlights_.length;)this.unhighlight()};sre.AbstractHighlighter.prototype.setColor=function(a){this.color=a};sre.AbstractHighlighter.prototype.colorString=function(){return this.color.rgba()};
sre.AbstractHighlighter.prototype.addEvents=function(a,b){a=this.getMactionNodes(a);for(var c=0,d;d=a[c];c++)for(var e in b)d.addEventListener(e,b[e])};sre.AbstractHighlighter.prototype.getMactionNodes=function(a){return a.getElementsByClassName(this.mactionName)};sre.AbstractHighlighter.prototype.isMactionNode=function(a){return(a=a.className||a.getAttribute("class"))?a.match(new RegExp(this.mactionName)):!1};sre.AbstractHighlighter.prototype.resetState=function(a){delete this.state_[a]};
sre.AbstractHighlighter.prototype.setState=function(a,b){this.state_[a]=b};sre.AbstractHighlighter.prototype.getState=function(a){return this.state_[a]};sre.CssHighlighter=function(){sre.AbstractHighlighter.call(this);this.mactionName="mjx-maction"};goog.inherits(sre.CssHighlighter,sre.AbstractHighlighter);sre.CssHighlighter.prototype.highlightNode=function(a){var b={node:a,background:a.style.backgroundColor,foreground:a.style.color},c=this.colorString();a.style.backgroundColor=c.background;a.style.color=c.foreground;return b};sre.CssHighlighter.prototype.unhighlightNode=function(a){a.node.style.backgroundColor=a.background;a.node.style.color=a.foreground};sre.HtmlHighlighter=function(){sre.AbstractHighlighter.call(this);this.mactionName="maction"};goog.inherits(sre.HtmlHighlighter,sre.AbstractHighlighter);sre.HtmlHighlighter.prototype.setMode=function(a){this.mode=a};
sre.HtmlHighlighter.prototype.highlightNode=function(a){var b={node:a,foreground:a.style.color,position:a.style.position},c=this.color.rgb();a.style.color=c.foreground;a.style.position="relative";var d=a.bbox;if(d&&d.w){var e=document.createElement("span"),f=parseFloat(a.style.paddingLeft||"0");e.style.backgroundColor=c.background;e.style.opacity=c.alphaback.toString();e.style.display="inline-block";e.style.height=d.h+d.d+.1+"em";e.style.verticalAlign=-d.d+"em";e.style.marginTop=e.style.marginBottom=
"-0.05em";e.style.width=d.w+0+"em";e.style.marginLeft=f-0+"em";e.style.marginRight=-d.w-f+"em";a.parentNode.insertBefore(e,a);b.box=e}return b};sre.HtmlHighlighter.prototype.unhighlightNode=function(a){var b=a.node;b.style.color=a.foreground;b.style.position=a.position;a.box&&a.box.parentNode.removeChild(a.box)};sre.MmlCssHighlighter=function(){sre.CssHighlighter.call(this);this.mactionName="maction"};goog.inherits(sre.MmlCssHighlighter,sre.CssHighlighter);sre.MmlCssHighlighter.prototype.getMactionNodes=function(a){return a.getElementsByTagName(this.mactionName)};sre.MmlCssHighlighter.prototype.isMactionNode=function(a){return a.tagName===this.mactionName};sre.MmlHighlighter=function(){sre.AbstractHighlighter.call(this);this.mactionName="maction"};goog.inherits(sre.MmlHighlighter,sre.AbstractHighlighter);sre.MmlHighlighter.prototype.highlightNode=function(a){var b=a.getAttribute("style");b+=";background-color: "+this.colorString().background;b+=";color: "+this.colorString().foreground;a.setAttribute("style",b);return{node:a}};
sre.MmlHighlighter.prototype.unhighlightNode=function(a){var b=a.node.getAttribute("style");b=b.replace(";background-color: "+this.colorString().background,"");b=b.replace(";color: "+this.colorString().foreground,"");a.node.setAttribute("style",b)};sre.MmlHighlighter.prototype.colorString=function(){return this.color.rgba()};sre.MmlHighlighter.prototype.getMactionNodes=function(a){return a.getElementsByTagName(this.mactionName)};
sre.MmlHighlighter.prototype.isMactionNode=function(a){return a.tagName===this.mactionName};sre.SvgHighlighter=function(){sre.AbstractHighlighter.call(this);this.mactionName="mjx-svg-maction"};goog.inherits(sre.SvgHighlighter,sre.AbstractHighlighter);
sre.SvgHighlighter.prototype.highlightNode=function(a){if("svg"===a.tagName){var b={node:a,background:a.style.backgroundColor,foreground:a.style.color};a.style.backgroundColor=this.colorString().background;a.style.color=this.colorString().foreground;return b}b=document.createElementNS("http://www.w3.org/2000/svg","rect");if("use"===a.nodeName){var c=document.createElementNS("http://www.w3.org/2000/svg","g");a.parentNode.insertBefore(c,a);c.appendChild(a);var d=c.getBBox();c.parentNode.replaceChild(a,
c)}else d=a.getBBox();b.setAttribute("x",d.x-40);b.setAttribute("y",d.y-40);b.setAttribute("width",d.width+80);b.setAttribute("height",d.height+80);(d=a.getAttribute("transform"))&&b.setAttribute("transform",d);b.setAttribute("fill",this.colorString().background);a.parentNode.insertBefore(b,a);b={node:b,foreground:a.getAttribute("fill")};a.setAttribute("fill",this.colorString().foreground);return b};
sre.SvgHighlighter.prototype.unhighlightNode=function(a){"background"in a?(a.node.style.backgroundColor=a.background,a.node.style.color=a.foreground):(a.foreground?a.node.nextSibling.setAttribute("fill",a.foreground):a.node.nextSibling.removeAttribute("fill"),a.node.parentNode.removeChild(a.node))};sre.SvgHighlighter.prototype.isMactionNode=function(a){a=a.className||a.getAttribute("class");return(a=a.baseVal?a.baseVal:a)?a.match(new RegExp(this.mactionName)):!1};sre.HighlighterFactory={};sre.HighlighterFactory.highlighter=function(a,b,c){a=new sre.ColorPicker(a,b);c=sre.HighlighterFactory.highlighterMapping_["NativeMML"===c.renderer&&"Safari"===c.browser?"MML-CSS":c.renderer];if(!c)return null;c.setColor(a);return c};sre.HighlighterFactory.addEvents=function(a,b,c){(c=sre.HighlighterFactory.highlighterMapping_[c.renderer])&&c.addEvents(a,b)};
sre.HighlighterFactory.highlighterMapping_={SVG:new sre.SvgHighlighter,NativeMML:new sre.MmlHighlighter,"HTML-CSS":new sre.HtmlHighlighter,"MML-CSS":new sre.MmlCssHighlighter,CommonHTML:new sre.CssHighlighter};sre.Grammar=function(){this.parameters_={};this.corrections_={};this.preprocessors_={};this.stateStack_=[]};goog.addSingletonGetter(sre.Grammar);sre.Grammar.ATTRIBUTE="grammar";sre.Grammar.prototype.clear=function(){this.parameters_={};this.stateStack_=[]};sre.Grammar.prototype.setParameter=function(a,b){var c=this.parameters_[a];b?this.parameters_[a]=b:delete this.parameters_[a];return c};sre.Grammar.prototype.getParameter=function(a){return this.parameters_[a]};
sre.Grammar.prototype.setCorrection=function(a,b){this.corrections_[a]=b};sre.Grammar.prototype.setPreprocessor=function(a,b){this.preprocessors_[a]=b};sre.Grammar.prototype.getCorrection=function(a){return this.corrections_[a]};sre.Grammar.prototype.getState=function(){var a=[],b;for(b in this.parameters_){var c=this.parameters_[b];a.push("string"===typeof c?b+":"+c:b)}return a.join(" ")};sre.Grammar.prototype.pushState=function(a){for(var b in a)a[b]=this.setParameter(b,a[b]);this.stateStack_.push(a)};
sre.Grammar.prototype.popState=function(){var a=this.stateStack_.pop(),b;for(b in a)this.setParameter(b,a[b])};sre.Grammar.prototype.setAttribute=function(a){if(a&&a.nodeType===sre.DomUtil.NodeType.ELEMENT_NODE){var b=this.getState();b&&a.setAttribute(sre.Grammar.ATTRIBUTE,b)}};sre.Grammar.prototype.preprocess=function(a){return this.runProcessors_(a,this.preprocessors_)};sre.Grammar.prototype.correct=function(a){return this.runProcessors_(a,this.corrections_)};
sre.Grammar.prototype.runProcessors_=function(a,b){for(var c in this.parameters_){var d=b[c];if(d){var e=this.parameters_[c];a=!0===e?d(a):d(a,e)}}return a};sre.Grammar.translateString_=function(a){var b=sre.Engine.getInstance();return b.evaluator(a,b.dynamicCstr)||a};
sre.Grammar.prototype.apply=function(a,b){b=b||{};a=b.adjust||b.preprocess?sre.Grammar.getInstance().preprocess(a):a;if(this.parameters_.translate||b.translate)a=sre.Grammar.translateString_(a);return a=b.adjust||b.correct?sre.Grammar.getInstance().correct(a):a};sre.Grammar.parseState=function(a){var b={};a=a.split(" ");for(var c=0,d=a.length;c<d;c++){var e=a[c].split(":"),f=e[1];b[e[0]]=f?f:!0}return b};
sre.Grammar.parseInput=function(a){var b={};a=a.split(":");for(var c=0,d=a.length;c<d;c++){var e=a[c].split("="),f=e[0].trim();e[1]?b[f]=e[1].trim():f.match(/^!/)?b[f.slice(1)]=!1:b[f]=!0}return b};sre.Grammar.correctFont_=function(a,b){if(!b||!a)return a;b=sre.L10n.getLocale().FONT[b]||b;b=b.split(/ |-/);b=new RegExp("^"+b.join("( |-)")+"( |-)");return a.replace(b,"")};sre.Grammar.addAnnotation_=function(a,b){return a+":"+b};sre.Grammar.getInstance().setCorrection("ignoreFont",sre.Grammar.correctFont_);
sre.Grammar.getInstance().setPreprocessor("annotation",sre.Grammar.addAnnotation_);sre.Messages={};sre.Messages.MS={START:"",FRAC_V:"",FRAC_B:"",FRAC_S:"",END:"",FRAC_OVER:"",TWICE:"",NEST_FRAC:"",ENDFRAC:"",SUPER:"",SUB:"",SUP:"",SUPERSCRIPT:"",SUBSCRIPT:"",BASELINE:"",BASE:"",NESTED:"",NEST_ROOT:"",STARTROOT:"",ENDROOT:"",ROOTINDEX:"",ROOT:"",INDEX:"",UNDER:"",UNDERSCRIPT:"",OVER:"",OVERSCRIPT:""};sre.Messages.MS_FUNC={FRAC_NEST_DEPTH:function(a){return!1},RADICAL_NEST_DEPTH:function(a){return""},COMBINE_ROOT_INDEX:function(a,b){return a}};sre.Messages.MS_ROOT_INDEX={};
sre.Messages.FONT={bold:"","bold-fraktur":"","bold-italic":"","bold-script":"",caligraphic:"","caligraphic-bold":"","double-struck":"","double-struck-italic":"",fraktur:"",italic:"",monospace:"",normal:"",oldstyle:"","oldstyle-bold":"",script:"","sans-serif":"","sans-serif-italic":"","sans-serif-bold":"","sans-serif-bold-italic":"",unknown:""};
sre.Messages.ROLE={addition:"",multiplication:"",subtraction:"",division:"",equality:"",inequality:"",element:"",arrow:"",determinant:"",rowvector:"",binomial:"",squarematrix:"",multiline:"",matrix:"",vector:"",cases:"",table:"",unknown:""};sre.Messages.ENCLOSE={longdiv:"",actuarial:"",radical:"",box:"",roundedbox:"",circle:"",left:"",right:"",top:"",bottom:"",updiagonalstrike:"",downdiagonalstrike:"",verticalstrike:"",horizontalstrike:"",madruwb:"",updiagonalarrow:"",phasorangle:"",unknown:""};
sre.Messages.NAVIGATE={COLLAPSIBLE:"",EXPANDABLE:"",LEVEL:""};sre.MathspeakUtil={};sre.MathspeakUtil.spaceoutText=function(a){return a.textContent.split("").join(" ")};sre.MathspeakUtil.spaceoutNumber=function(a){a=a.textContent.split("");for(var b=[],c=new sre.SystemExternal.xmldom.DOMParser,d=0,e;e=a[d];d++){var f=sre.Semantic.Type.NUMBER,g=e.match(/\W/)?sre.Semantic.Role.UNKNOWN:sre.Semantic.Role.PROTECTED;e=c.parseFromString("<"+f+' role="'+g+'">'+e+"</"+f+">","text/xml");b.push(e.documentElement)}return b};
sre.MathspeakUtil.spaceoutIdentifier=function(a){var b=a.textContent;if(!b.match(/[a-zA-Z]+/))return a.setAttribute("role",sre.SemanticAttr.Role.PROTECTED),[a];a=b.split("");b=[];for(var c=new sre.SystemExternal.xmldom.DOMParser,d=0,e;e=a[d];d++){var f=sre.Semantic.Type.IDENTIFIER;e=c.parseFromString("<"+f+' role="'+sre.Semantic.Role.UNKNOWN+'">'+e+"</"+f+">","text/xml");b.push(e.documentElement)}return b};
sre.MathspeakUtil.nestingBarriers=[sre.Semantic.Type.CASES,sre.Semantic.Type.CELL,sre.Semantic.Type.INTEGRAL,sre.Semantic.Type.LINE,sre.Semantic.Type.MATRIX,sre.Semantic.Type.MULTILINE,sre.Semantic.Type.OVERSCORE,sre.Semantic.Type.ROOT,sre.Semantic.Type.ROW,sre.Semantic.Type.SQRT,sre.Semantic.Type.SUBSCRIPT,sre.Semantic.Type.SUPERSCRIPT,sre.Semantic.Type.TABLE,sre.Semantic.Type.UNDERSCORE,sre.Semantic.Type.VECTOR];sre.MathspeakUtil.nestingDepth={};
sre.MathspeakUtil.resetNestingDepth=function(a){sre.MathspeakUtil.nestingDepth={};return[a]};
sre.MathspeakUtil.getNestingDepth=function(a,b,c,d,e,f){d=d||sre.MathspeakUtil.nestingBarriers;e=e||{};f=f||function(a){return!1};var g=(new sre.SystemExternal.xmldom.XMLSerializer).serializeToString(b);sre.MathspeakUtil.nestingDepth[a]||(sre.MathspeakUtil.nestingDepth[a]={});if(sre.MathspeakUtil.nestingDepth[a][g])return sre.MathspeakUtil.nestingDepth[a][g];if(f(b)||0>c.indexOf(b.tagName))return 0;b=sre.MathspeakUtil.computeNestingDepth_(b,c,sre.BaseUtil.setdifference(d,c),e,f,0);return sre.MathspeakUtil.nestingDepth[a][g]=
b};sre.MathspeakUtil.containsAttr=function(a,b){if(!a.attributes)return!1;a=sre.DomUtil.toArray(a.attributes);for(var c=0,d;d=a[c];c++)if(b[d.nodeName]===d.nodeValue)return!0;return!1};
sre.MathspeakUtil.computeNestingDepth_=function(a,b,c,d,e,f){if(e(a)||-1<c.indexOf(a.tagName)||sre.MathspeakUtil.containsAttr(a,d))return f;-1<b.indexOf(a.tagName)&&f++;if(!a.childNodes||0===a.childNodes.length)return f;a=sre.DomUtil.toArray(a.childNodes);return Math.max.apply(null,a.map(function(a){return sre.MathspeakUtil.computeNestingDepth_(a,b,c,d,e,f)}))};
sre.MathspeakUtil.fractionNestingDepth=function(a){return sre.MathspeakUtil.getNestingDepth("fraction",a,["fraction"],sre.MathspeakUtil.nestingBarriers,{},sre.Messages.MS_FUNC.FRAC_NEST_DEPTH)};sre.MathspeakUtil.openingFractionVerbose=function(a){a=sre.MathspeakUtil.fractionNestingDepth(a);return Array(a+1).join(sre.Messages.MS.START)+sre.Messages.MS.FRAC_V};
sre.MathspeakUtil.closingFractionVerbose=function(a){a=sre.MathspeakUtil.fractionNestingDepth(a);return Array(a+1).join(sre.Messages.MS.END)+sre.Messages.MS.FRAC_V};sre.MathspeakUtil.overFractionVerbose=function(a){a=sre.MathspeakUtil.fractionNestingDepth(a);return Array(a+1).join(sre.Messages.MS.FRAC_OVER).trim()};sre.MathspeakUtil.openingFractionBrief=function(a){a=sre.MathspeakUtil.fractionNestingDepth(a);return Array(a+1).join(sre.Messages.MS.START)+sre.Messages.MS.FRAC_B};
sre.MathspeakUtil.closingFractionBrief=function(a){a=sre.MathspeakUtil.fractionNestingDepth(a);return Array(a+1).join(sre.Messages.MS.END)+sre.Messages.MS.FRAC_B};sre.MathspeakUtil.openingFractionSbrief=function(a){a=sre.MathspeakUtil.fractionNestingDepth(a);return 1===a?sre.Messages.MS.FRAC_S:sre.Messages.MS.NEST_FRAC+sre.Messages.MS_FUNC.RADICAL_NEST_DEPTH(a-1)+sre.Messages.MS.FRAC_S};
sre.MathspeakUtil.closingFractionSbrief=function(a){a=sre.MathspeakUtil.fractionNestingDepth(a);return 1===a?sre.Messages.MS.ENDFRAC:sre.Messages.MS.NEST_FRAC+sre.Messages.MS_FUNC.RADICAL_NEST_DEPTH(a-1)+sre.Messages.MS.ENDFRAC};sre.MathspeakUtil.overFractionSbrief=function(a){a=sre.MathspeakUtil.fractionNestingDepth(a);return 1===a?sre.Messages.MS.FRAC_OVER:sre.Messages.MS.NEST_FRAC+sre.Messages.MS_FUNC.RADICAL_NEST_DEPTH(a-1)+sre.Messages.MS.OVER};sre.MathspeakUtil.onesNumbers=" one two three four five six seven eight nine ten eleven twelve thirteen fourteen fifteen sixteen seventeen eighteen nineteen".split(" ");
sre.MathspeakUtil.tensNumbers="  twenty thirty forty fifty sixty seventy eighty ninety".split(" ");sre.MathspeakUtil.largeNumbers=" thousand million billion trillion quadrillion quintillion sextillion septillion octillion nonillion decillion".split(" ");
sre.MathspeakUtil.hundredsToWords=function(a){a%=1E3;var b=sre.MathspeakUtil.onesNumbers[Math.floor(a/100)]?sre.MathspeakUtil.onesNumbers[Math.floor(a/100)]+"-hundred":"";(a%=100)&&(b=b+(b?"-":"")+(sre.MathspeakUtil.onesNumbers[a]||sre.MathspeakUtil.tensNumbers[Math.floor(a/10)]+"-"+sre.MathspeakUtil.onesNumbers[a%10]));return b};
sre.MathspeakUtil.numberToWords=function(a){if(a>=Math.pow(10,36))return a.toString();for(var b=0,c="";0<a;)a%1E3&&(c=sre.MathspeakUtil.hundredsToWords(a%1E3)+(b?"-"+sre.MathspeakUtil.largeNumbers[b]+"-":"")+c),a=Math.floor(a/1E3),b++;return c};
sre.MathspeakUtil.numberToOrdinal=function(a,b){if(2===a)return b?"halves":"half";a=sre.MathspeakUtil.numberToWords(a);a=a.match(/one$/)?a.slice(0,-3)+"first":a.match(/two$/)?a.slice(0,-3)+"second":a.match(/three$/)?a.slice(0,-5)+"third":a.match(/five$/)?a.slice(0,-4)+"fifth":a.match(/eight$/)?a.slice(0,-5)+"eighth":a.match(/nine$/)?a.slice(0,-4)+"ninth":a.match(/twelve$/)?a.slice(0,-6)+"twelfth":a.match(/ty$/)?a.slice(0,-2)+"tieth":a+"th";return b?a+"s":a};
sre.MathspeakUtil.simpleOrdinal=function(a){var b=a%100,c=a.toString();if(10<b&&20>b)return c+"th";switch(a%10){case 1:return c+"st";case 2:return c+"nd";case 3:return c+"rd";default:return c+"th"}};sre.MathspeakUtil.ordinalCounter=function(a,b){var c=0;return function(){return sre.MathspeakUtil.simpleOrdinal(++c)+" "+b}};
sre.MathspeakUtil.convertVulgarFraction_=function(a){if(!a.childNodes||!a.childNodes[0]||!a.childNodes[0].childNodes||2>a.childNodes[0].childNodes.length||a.childNodes[0].childNodes[0].tagName!==sre.SemanticAttr.Type.NUMBER||a.childNodes[0].childNodes[0].getAttribute("role")!==sre.SemanticAttr.Role.INTEGER||a.childNodes[0].childNodes[1].tagName!==sre.SemanticAttr.Type.NUMBER||a.childNodes[0].childNodes[1].getAttribute("role")!==sre.SemanticAttr.Role.INTEGER)return{convertible:!1,content:a.textContent};
var b=a.childNodes[0].childNodes[1].textContent;a=a.childNodes[0].childNodes[0].textContent;var c=Number(b),d=Number(a);return isNaN(c)||isNaN(d)?{convertible:!1,content:a+" "+sre.Messages.MS.FRAC_OVER+" "+b}:{convertible:!0,enumerator:d,denominator:c}};
sre.MathspeakUtil.vulgarFraction=function(a){a=sre.MathspeakUtil.convertVulgarFraction_(a);return a.convertible&&a.enumerator&&a.denominator?sre.MathspeakUtil.numberToWords(a.enumerator)+"-"+sre.MathspeakUtil.numberToOrdinal(a.denominator,1!==a.enumerator):a.content||""};sre.MathspeakUtil.vulgarFractionSmall=function(a){var b=sre.MathspeakUtil.convertVulgarFraction_(a);return b.convertible?(a=b.enumerator,b=b.denominator,0<a&&10>a&&0<b&&100>b):!1};
sre.MathspeakUtil.isSmallVulgarFraction=function(a){return sre.MathspeakUtil.vulgarFractionSmall(a)?[a]:[]};
sre.MathspeakUtil.nestedSubSuper=function(a,b,c){for(;a.parentNode;){var d=a.parentNode,e=d.parentNode,f=a.getAttribute&&a.getAttribute("role");if(e.tagName===sre.Semantic.Type.SUBSCRIPT&&a===d.childNodes[1]||e.tagName===sre.Semantic.Type.TENSOR&&f&&(f===sre.Semantic.Role.LEFTSUB||f===sre.Semantic.Role.RIGHTSUB))b=c.sub+" "+b;if(e.tagName===sre.Semantic.Type.SUPERSCRIPT&&a===d.childNodes[1]||e.tagName===sre.Semantic.Type.TENSOR&&f&&(f===sre.Semantic.Role.LEFTSUPER||f===sre.Semantic.Role.RIGHTSUPER))b=
c.sup+" "+b;a=e}return b.trim()};sre.MathspeakUtil.subscriptVerbose=function(a){return sre.MathspeakUtil.nestedSubSuper(a,sre.Messages.MS.SUBSCRIPT,{sup:sre.Messages.MS.SUPER,sub:sre.Messages.MS.SUB})};sre.MathspeakUtil.subscriptBrief=function(a){return sre.MathspeakUtil.nestedSubSuper(a,sre.Messages.MS.SUB,{sup:sre.Messages.MS.SUP,sub:sre.Messages.MS.SUB})};
sre.MathspeakUtil.superscriptVerbose=function(a){return sre.MathspeakUtil.nestedSubSuper(a,sre.Messages.MS.SUPERSCRIPT,{sup:sre.Messages.MS.SUPER,sub:sre.Messages.MS.SUB})};sre.MathspeakUtil.superscriptBrief=function(a){return sre.MathspeakUtil.nestedSubSuper(a,sre.Messages.MS.SUP,{sup:sre.Messages.MS.SUP,sub:sre.Messages.MS.SUB})};
sre.MathspeakUtil.baselineVerbose=function(a){return(a=sre.MathspeakUtil.nestedSubSuper(a,"",{sup:sre.Messages.MS.SUPER,sub:sre.Messages.MS.SUB}))?a.replace(new RegExp(sre.Messages.MS.SUB+"$"),sre.Messages.MS.SUBSCRIPT).replace(new RegExp(sre.Messages.MS.SUPER+"$"),sre.Messages.MS.SUPERSCRIPT):sre.Messages.MS.BASELINE};sre.MathspeakUtil.baselineBrief=function(a){return sre.MathspeakUtil.nestedSubSuper(a,"",{sup:sre.Messages.MS.SUP,sub:sre.Messages.MS.SUB})||sre.Messages.MS.BASE};
sre.MathspeakUtil.radicalNestingDepth=function(a){return sre.MathspeakUtil.getNestingDepth("radical",a,["sqrt","root"],sre.MathspeakUtil.nestingBarriers,{})};sre.MathspeakUtil.nestedRadical=function(a,b,c){var d=sre.MathspeakUtil.radicalNestingDepth(a);c=(a=sre.MathspeakUtil.getRootIndex(a))?sre.Messages.MS_FUNC.COMBINE_ROOT_INDEX(c,a):c;return 1===d?c:b+sre.Messages.MS_FUNC.RADICAL_NEST_DEPTH(d-1)+c};
sre.MathspeakUtil.getRootIndex=function(a){a="sqrt"===a.tagName?"2":sre.XpathUtil.evalXPath("children/*[1]",a)[0].textContent.trim();return sre.Messages.MS_ROOT_INDEX[a]||""};sre.MathspeakUtil.openingRadicalVerbose=function(a){return sre.MathspeakUtil.nestedRadical(a,sre.Messages.MS.NESTED,sre.Messages.MS.STARTROOT)};sre.MathspeakUtil.closingRadicalVerbose=function(a){return sre.MathspeakUtil.nestedRadical(a,sre.Messages.MS.NESTED,sre.Messages.MS.ENDROOT)};
sre.MathspeakUtil.indexRadicalVerbose=function(a){return sre.MathspeakUtil.nestedRadical(a,sre.Messages.MS.NESTED,sre.Messages.MS.ROOTINDEX)};sre.MathspeakUtil.openingRadicalBrief=function(a){return sre.MathspeakUtil.nestedRadical(a,sre.Messages.MS.NEST_ROOT,sre.Messages.MS.STARTROOT)};sre.MathspeakUtil.closingRadicalBrief=function(a){return sre.MathspeakUtil.nestedRadical(a,sre.Messages.MS.NEST_ROOT,sre.Messages.MS.ENDROOT)};
sre.MathspeakUtil.indexRadicalBrief=function(a){return sre.MathspeakUtil.nestedRadical(a,sre.Messages.MS.NEST_ROOT,sre.Messages.MS.ROOTINDEX)};sre.MathspeakUtil.openingRadicalSbrief=function(a){return sre.MathspeakUtil.nestedRadical(a,sre.Messages.MS.NEST_ROOT,sre.Messages.MS.ROOT)};sre.MathspeakUtil.indexRadicalSbrief=function(a){return sre.MathspeakUtil.nestedRadical(a,sre.Messages.MS.NEST_ROOT,sre.Messages.MS.INDEX)};
sre.MathspeakUtil.underscoreNestingDepth=function(a){return sre.MathspeakUtil.getNestingDepth("underscore",a,["underscore"],sre.MathspeakUtil.nestingBarriers,{},function(a){return a.tagName&&a.tagName===sre.Semantic.Type.UNDERSCORE&&a.childNodes[0].childNodes[1].getAttribute("role")===sre.Semantic.Role.UNDERACCENT})};sre.MathspeakUtil.nestedUnderscore=function(a){a=sre.MathspeakUtil.underscoreNestingDepth(a);return Array(a).join(sre.Messages.MS.UNDER)+sre.Messages.MS.UNDERSCRIPT};
sre.MathspeakUtil.overscoreNestingDepth=function(a){return sre.MathspeakUtil.getNestingDepth("overscore",a,["overscore"],sre.MathspeakUtil.nestingBarriers,{},function(a){return a.tagName&&a.tagName===sre.Semantic.Type.OVERSCORE&&a.childNodes[0].childNodes[1].getAttribute("role")===sre.Semantic.Role.OVERACCENT})};sre.MathspeakUtil.nestedOverscore=function(a){a=sre.MathspeakUtil.overscoreNestingDepth(a);return Array(a).join(sre.Messages.MS.OVER)+sre.Messages.MS.OVERSCRIPT};
sre.MathspeakUtil.determinantIsSimple=function(a){if(a.tagName!==sre.Semantic.Type.MATRIX||a.getAttribute("role")!==sre.Semantic.Role.DETERMINANT)return[];for(var b=sre.XpathUtil.evalXPath("children/row/children/cell/children/*",a),c=0,d;d=b[c];c++)if(d.tagName!==sre.Semantic.Type.NUMBER){if(d.tagName===sre.Semantic.Type.IDENTIFIER&&(d=d.getAttribute("role"),d===sre.Semantic.Role.LATINLETTER||d===sre.Semantic.Role.GREEKLETTER||d===sre.Semantic.Role.OTHERLETTER))continue;return[]}return[a]};
sre.MathspeakUtil.generateBaselineConstraint=function(){var a=function(a){return a.map(function(a){return"ancestor::"+a})},b="not("+a(["subscript","superscript","tensor"]).join(" or ")+")",c=a(["relseq","multrel"]);a=a(["fraction","punctuation","fenced","sqrt","root"]);for(var d=[],e=0,f;f=a[e];e++)d=d.concat(c.map(function(a){return f+"/"+a}));c="not("+d.join(" | ")+")";return["ancestor::*/following-sibling::*",b,c].join(" and ")};
sre.MathspeakUtil.removeParens=function(a){if(!a.childNodes.length||!a.childNodes[0].childNodes.length||!a.childNodes[0].childNodes[0].childNodes.length)return"";a=a.childNodes[0].childNodes[0].childNodes[0].textContent;return a.match(/^\(.+\)$/)?a.slice(1,-1):a};sre.Locale={};sre.Locale.nestingToString=function(a){switch(a){case 1:return"";case 2:return sre.Messages.MS.TWICE;default:return a.toString()}};sre.Locale.vulgarNestingDepth=function(a){return sre.MathspeakUtil.vulgarFractionSmall(a)};sre.Locale.combinePostfixIndex=function(a,b){return a===sre.Messages.MS.ROOTINDEX||a===sre.Messages.MS.INDEX?a:a+" "+b};sre.Locale.localFont=function(a){return sre.Messages.FONT[a]||a};sre.Grammar.getInstance().setCorrection("localFont",sre.Locale.localFont);
sre.Locale.localRole=function(a){return sre.Messages.ROLE[a]||a};sre.Grammar.getInstance().setCorrection("localRole",sre.Locale.localRole);sre.Locale.localEnclose=function(a){return sre.Messages.ENCLOSE[a]||a};sre.Grammar.getInstance().setCorrection("localEnclose",sre.Locale.localEnclose);sre.Locale.en={MS:{START:"Start",FRAC_V:"Fraction",FRAC_B:"Frac",FRAC_S:"Frac",END:"End",FRAC_OVER:"Over",TWICE:"Twice",NEST_FRAC:"Nest",ENDFRAC:"EndFrac",SUPER:"Super",SUB:"Sub",SUP:"Sup",SUPERSCRIPT:"Superscript",SUBSCRIPT:"Subscript",BASELINE:"Baseline",BASE:"Base",NESTED:"Nested",NEST_ROOT:"Nest",STARTROOT:"StartRoot",ENDROOT:"EndRoot",ROOTINDEX:"RootIndex",ROOT:"Root",INDEX:"Index",UNDER:"Under",UNDERSCRIPT:"Underscript",OVER:"Over",OVERSCRIPT:"Overscript"},MS_FUNC:{FRAC_NEST_DEPTH:sre.Locale.vulgarNestingDepth,
RADICAL_NEST_DEPTH:sre.Locale.nestingToString,COMBINE_ROOT_INDEX:function(a,b){return a}},MS_ROOT_INDEX:{},FONT:{},ROLE:{addition:"addition",multiplication:"multiplication",subtraction:"subtraction",division:"division",equality:"equality",inequality:"inequality",element:"element",arrow:"arrow",determinant:"determinant",rowvector:"row vector",binomial:"binomial",squarematrix:"square matrix",multiline:"multiple lines",matrix:"matrix",vector:"vector",cases:"case statement",table:"table",unknown:"unknown"},
ENCLOSE:{longdiv:"long division",actuarial:"actuarial symbol",radical:"square root",box:"box",roundedbox:"rounded box",circle:"circle",left:"left vertical-line",right:"right vertical-line",top:"overbar",bottom:"underbar",updiagonalstrike:"crossout",downdiagonalstrike:"crossout",verticalstrike:"vertical strikeout",horizontalstrike:"crossout",madruwb:"Arabic factorial symbol",updiagonalarrow:"diagonal arrow",phasorangle:"phasor angle",unknown:"long division"},NAVIGATE:{COLLAPSIBLE:"collapsible",EXPANDABLE:"expandable",
LEVEL:"Level"}};sre.Locale.es={MS:{START:"empezar ",FRAC_V:"fracci\u00f3n",FRAC_B:"frac",FRAC_S:"frac",END:"finalizar ",FRAC_OVER:"entre ",TWICE:"",NEST_FRAC:"",ENDFRAC:"",SUPER:"super",SUB:"sub",SUP:"sup",SUPERSCRIPT:"super\u00edndice",SUBSCRIPT:"sub\u00edndice",BASELINE:"l\u00ednea base",BASE:"",NESTED:"",NEST_ROOT:"",STARTROOT:"empezar ra\u00edz",ENDROOT:"finalizar ra\u00edz",ROOTINDEX:"\u00edndice de ra\u00edz",ROOT:"ra\u00edz",INDEX:"",UNDER:"bajo",UNDERSCRIPT:"bajo\u00edndice",OVER:"sobre",OVERSCRIPT:"sobre\u00edndice"},
MS_FUNC:{FRAC_NEST_DEPTH:function(a){return!1},RADICAL_NEST_DEPTH:function(a){return""},COMBINE_ROOT_INDEX:sre.Locale.combinePostfixIndex},MS_ROOT_INDEX:{2:"cuadrada",3:"c\u00fabica",4:"a la cuarta",5:"a la quinta",6:"a la sexta",7:"a la s\u00e9ptima",8:"a la octava",9:"a la novena",10:"a la d\u00e9cima"},FONT:{bold:"negrita","bold-fraktur":"negrita Fraktur","bold-italic":"negrita cursiva","bold-script":"negrita script",caligraphic:"caligr\u00e1fica","caligraphic-bold":"caligr\u00e1fica negrita",
"double-struck":"negrita de pizarra","double-struck-italic":"negrita de pizarra cursiva",fraktur:"Fraktur",italic:"cursiva",monospace:"monoespacio",normal:"normal",oldstyle:"estilo antiguo","oldstyle-bold":"estilo antiguo negrita",script:"script","sans-serif":"sans-serif","sans-serif-italic":"sans-serif cursiva","sans-serif-bold":"sans-serif negrita","sans-serif-bold-italic":"sans-serif negrita cursiva",unknown:"desconocida"},ROLE:{addition:"adici\u00f3n",multiplication:"multiplicaci\u00f3n",subtraction:"resta",
division:"divisi\u00f3n",equality:"igualdad",inequality:"desigualdad",element:"elemento",arrow:"flecha",determinant:"determinante",rowvector:"fila vector",binomial:"binomial",squarematrix:"matriz cuadrada",multiline:"l\u00edneas m\u00faltiples",matrix:"matriz",vector:"vector",cases:"declaraci\u00f3n de caso",table:"mesa",unknown:"desconocida"},ENCLOSE:{longdiv:"divisi\u00f3n larga",actuarial:"s\u00edmbolo actuarial",radical:"ra\u00edz cuadrada",box:"caja",roundedbox:"caja redondeada",circle:"c\u00edrculo",
left:"barra vertical izquierda",right:"barra vertical derecha",top:"barra",bottom:"subbarra",updiagonalstrike:"tachadura",downdiagonalstrike:"tachadura",verticalstrike:"ponchado vertical",horizontalstrike:"cruce",madruwb:"s\u00edmbolo factorial \u00e1rabe",updiagonalarrow:"flecha diagonal",phasorangle:"\u00e1ngulo de fasores",unknown:"divisi\u00f3n larga"},NAVIGATE:{COLLAPSIBLE:"plegable",EXPANDABLE:"ampliable",LEVEL:"nivel"}};sre.L10n={};sre.L10n.setLocale=function(){var a=sre.L10n.getLocale();if(a)for(var b in a)sre.Messages[b]=a[b]};sre.L10n.getLocale=function(){return sre.Locale[sre.Engine.getInstance().locale]||sre.Locale.en};sre.AuditoryDescription=function(a){this.context=a.context||"";this.text=a.text||"";this.userValue=a.userValue||"";this.annotation=a.annotation||"";this.personality=a.personality||{}};sre.AuditoryDescription.create=function(a,b){a.text=sre.Grammar.getInstance().apply(a.text,b||{});return new sre.AuditoryDescription(a)};sre.AuditoryDescription.prototype.isEmpty=function(){return 0==this.context.length&&0==this.text.length&&0==this.userValue.length&&0==this.annotation.length};
sre.AuditoryDescription.prototype.clone=function(){if(this.personality){var a={};for(var b in this.personality)a=this.personality[b]}return new sre.AuditoryDescription({context:this.context,text:this.text,userValue:this.userValue,annotation:this.annotation,personality:a})};sre.AuditoryDescription.prototype.toString=function(){return'AuditoryDescription(context="'+this.context+'"  text="'+this.text+'"  userValue="'+this.userValue+'"  annotation="'+this.annotation+'")'};
sre.AuditoryDescription.prototype.descriptionString=function(){return this.context&&this.text?this.context+" "+this.text:this.context||this.text};sre.AuditoryDescription.prototype.equals=function(a){return this.context==a.context&&this.text==a.text&&this.userValue==a.userValue&&this.annotation==a.annotation};sre.SpeechRule=function(a,b,c,d){this.name=a;this.dynamicCstr=b;this.precondition=c;this.action=d};sre.SpeechRule.prototype.toString=function(){return this.name+" | "+this.dynamicCstr.toString()+" | "+this.precondition.toString()+" ==> "+this.action.toString()};sre.SpeechRule.Type={NODE:"NODE",MULTI:"MULTI",TEXT:"TEXT",PERSONALITY:"PERSONALITY"};
sre.SpeechRule.Type.fromString=function(a){switch(a){case "[n]":return sre.SpeechRule.Type.NODE;case "[m]":return sre.SpeechRule.Type.MULTI;case "[t]":return sre.SpeechRule.Type.TEXT;case "[p]":return sre.SpeechRule.Type.PERSONALITY;default:throw"Parse error: "+a;}};
sre.SpeechRule.Type.toString=function(a){switch(a){case sre.SpeechRule.Type.NODE:return"[n]";case sre.SpeechRule.Type.MULTI:return"[m]";case sre.SpeechRule.Type.TEXT:return"[t]";case sre.SpeechRule.Type.PERSONALITY:return"[p]";default:throw"Unknown type error: "+a;}};sre.SpeechRule.Component=function(a){this.type=a.type;this.content=a.content;this.attributes=a.attributes;this.grammar=a.grammar};
sre.SpeechRule.Component.fromString=function(a){var b={};b.type=sre.SpeechRule.Type.fromString(a.substring(0,3));a=a.slice(3).trim();if(!a)throw new sre.SpeechRule.OutputError("Missing content.");switch(b.type){case sre.SpeechRule.Type.TEXT:if('"'==a[0]){var c=sre.SpeechRule.splitString_(a,"\\(")[0].trim();if('"'!=c.slice(-1))throw new sre.SpeechRule.OutputError("Invalid string syntax.");b.content=c;a=a.slice(c.length).trim();-1==a.indexOf("(")&&(a="");break}case sre.SpeechRule.Type.NODE:case sre.SpeechRule.Type.MULTI:c=
a.indexOf(" ("),-1==c?(b.content=a.trim(),a=""):(b.content=a.substring(0,c).trim(),a=a.slice(c).trim())}a&&(a=sre.SpeechRule.Component.attributesFromString(a),a.grammar&&(b.grammar=a.grammar,delete a.grammar),Object.keys(a).length&&(b.attributes=a));return b=new sre.SpeechRule.Component(b)};sre.SpeechRule.Component.prototype.toString=function(){var a=""+sre.SpeechRule.Type.toString(this.type);a+=this.content?" "+this.content:"";var b=this.attributesToString();return a+(b?" "+b:"")};
sre.SpeechRule.Component.grammarFromString=function(a){return sre.Grammar.parseInput(a)};sre.SpeechRule.Component.prototype.grammarToString=function(){return this.getGrammar().join(":")};sre.SpeechRule.Component.prototype.getGrammar=function(){var a=[],b;for(b in this.grammar)!0===this.grammar[b]?a.push(b):!1===this.grammar[b]?a.push("!"+b):a.push(b+"="+this.grammar[b]);return a};
sre.SpeechRule.Component.attributesFromString=function(a){if("("!=a[0]||")"!=a.slice(-1))throw new sre.SpeechRule.OutputError("Invalid attribute expression: "+a);var b={};a=sre.SpeechRule.splitString_(a.slice(1,-1),",");for(var c=0,d=a.length;c<d;c++){var e=a[c],f=e.indexOf(":");if(-1==f)b[e.trim()]="true";else{var g=e.substring(0,f).trim();e=e.slice(f+1).trim();b[g]="grammar"===g?sre.SpeechRule.Component.grammarFromString(e):b[g]=e}}return b};
sre.SpeechRule.Component.prototype.attributesToString=function(){var a=this.getAttributes(),b=this.grammarToString();b&&a.push("grammar:"+b);return 0<a.length?"("+a.join(", ")+")":""};sre.SpeechRule.Component.prototype.getAttributes=function(){var a=[],b;for(b in this.attributes){var c=this.attributes[b];"true"===c?a.push(b):a.push(b+":"+c)}return a};sre.SpeechRule.Action=function(a){this.components=a};
sre.SpeechRule.Action.fromString=function(a){a=sre.SpeechRule.splitString_(a,";").filter(function(a){return a.match(/\S/)}).map(function(a){return a.trim()});for(var b=[],c=0,d=a.length;c<d;c++){var e=sre.SpeechRule.Component.fromString(a[c]);e&&b.push(e)}return new sre.SpeechRule.Action(b)};sre.SpeechRule.Action.prototype.toString=function(){return this.components.map(function(a){return a.toString()}).join("; ")};sre.SpeechRule.Precondition=function(a,b){this.query=a;this.constraints=b||[]};
sre.SpeechRule.Precondition.prototype.toString=function(){var a=this.constraints.join(", ");return this.query+", "+a};
sre.SpeechRule.splitString_=function(a,b){for(var c=[],d="";""!=a;){var e=a.search(b);if(-1==e){if(0!=(a.match(/"/g)||[]).length%2)throw new sre.SpeechRule.OutputError("Invalid string in expression: "+a);c.push(d+a);a=d=""}else if(0==(a.substring(0,e).match(/"/g)||[]).length%2)c.push(d+a.substring(0,e)),d="",a=a.substring(e+1);else{var f=a.substring(e).search('"');if(-1==f)throw new sre.SpeechRule.OutputError("Invalid string in expression: "+a);d+=a.substring(0,e+f+1);a=a.substring(e+f+1)}}d&&c.push(d);
return c};sre.SpeechRule.OutputError=function(a){Error.call(this);this.message=a||"";this.name="RuleError"};goog.inherits(sre.SpeechRule.OutputError,Error);sre.SpeechRuleEvaluator=function(){};sre.SpeechRuleEvaluator.prototype.evaluateDefault=goog.abstractMethod;sre.SpeechRuleFunctions=function(){};sre.SpeechRuleFunctions.Store_=function(a,b){this.prefix_=a;this.store_=b};sre.SpeechRuleFunctions.Store_.prototype.add=function(a,b){this.checkCustomFunctionSyntax_(a)&&(this.store_[a]=b)};sre.SpeechRuleFunctions.Store_.prototype.addStore=function(a){for(var b=Object.keys(a.store_),c=0,d;d=b[c];c++)this.add(d,a.store_[d])};sre.SpeechRuleFunctions.Store_.prototype.lookup=function(a){return this.store_[a]};
sre.SpeechRuleFunctions.CustomQueries=function(){sre.SpeechRuleFunctions.Store_.call(this,"CQF",{})};goog.inherits(sre.SpeechRuleFunctions.CustomQueries,sre.SpeechRuleFunctions.Store_);sre.SpeechRuleFunctions.CustomStrings=function(){sre.SpeechRuleFunctions.Store_.call(this,"CSF",{})};goog.inherits(sre.SpeechRuleFunctions.CustomStrings,sre.SpeechRuleFunctions.Store_);sre.SpeechRuleFunctions.ContextFunctions=function(){sre.SpeechRuleFunctions.Store_.call(this,"CTXF",{})};
goog.inherits(sre.SpeechRuleFunctions.ContextFunctions,sre.SpeechRuleFunctions.Store_);sre.SpeechRuleFunctions.Store_.prototype.checkCustomFunctionSyntax_=function(a){return a.match(new RegExp("^"+this.prefix_))?!0:(console.log("FunctionError: Invalid function name. Expected prefix "+this.prefix_),!1)};sre.SpeechRuleStore=function(){};sre.SpeechRuleStore.prototype.addRule=goog.abstractMethod;sre.SpeechRuleStore.prototype.deleteRule=goog.abstractMethod;sre.SpeechRuleStore.prototype.findRule=goog.abstractMethod;sre.SpeechRuleStore.prototype.findAllRules=goog.abstractMethod;sre.SpeechRuleStore.prototype.lookupRule=goog.abstractMethod;sre.SpeechRuleStore.prototype.defineRule=goog.abstractMethod;sre.TrieNode=function(){};sre.TrieNode.prototype.getConstraint=function(){};sre.TrieNode.prototype.getKind=function(){};sre.TrieNode.prototype.applyTest=function(a){};sre.TrieNode.prototype.addChild=function(a){};sre.TrieNode.prototype.getChild=function(a){};sre.TrieNode.prototype.getChildren=function(){};sre.TrieNode.prototype.findChildren=function(a){};sre.TrieNode.Kind={ROOT:"root",DYNAMIC:"dynamic",QUERY:"query",BOOLEAN:"boolean",STATIC:"static"};sre.AbstractTrieNode=function(a,b){this.constraint=a;this.test=b;this.children_={};this.kind=sre.TrieNode.Kind.ROOT};sre.AbstractTrieNode.prototype.getConstraint=function(){return this.constraint};sre.AbstractTrieNode.prototype.getKind=function(){return this.kind};sre.AbstractTrieNode.prototype.applyTest=function(a){return this.test(a)};sre.AbstractTrieNode.prototype.addChild=function(a){var b=a.getConstraint(),c=this.children_[b];this.children_[b]=a;return c};
sre.AbstractTrieNode.prototype.getChild=function(a){return this.children_[a]};sre.AbstractTrieNode.prototype.getChildren=function(){var a=[],b;for(b in this.children_)a.push(this.children_[b]);return a};sre.AbstractTrieNode.prototype.findChildren=function(a){var b=[],c;for(c in this.children_){var d=this.children_[c];d.applyTest(a)&&b.push(d)}return b};sre.AbstractTrieNode.prototype.toString=function(){return this.constraint};
sre.StaticTrieNode=function(a,b){sre.AbstractTrieNode.call(this,a,b);this.kind=sre.TrieNode.Kind.STATIC;this.rule_=null};goog.inherits(sre.StaticTrieNode,sre.AbstractTrieNode);sre.StaticTrieNode.prototype.getRule=function(){return this.rule_};sre.StaticTrieNode.prototype.setRule=function(a){this.rule_&&sre.Debugger.getInstance().output("Replacing rule "+this.rule_+" with "+a);this.rule_=a};
sre.StaticTrieNode.prototype.toString=function(){return this.getRule()?this.constraint+"\n==> "+this.getRule().action:this.constraint};sre.TrieNodeFactory={};sre.TrieNodeFactory.getNode=function(a,b,c){switch(a){case sre.TrieNode.Kind.ROOT:return new sre.RootTrieNode;case sre.TrieNode.Kind.DYNAMIC:return new sre.DynamicTrieNode(b);case sre.TrieNode.Kind.QUERY:return new sre.QueryTrieNode(b,c);case sre.TrieNode.Kind.BOOLEAN:return new sre.BooleanTrieNode(b,c);default:return null}};sre.RootTrieNode=function(){sre.AbstractTrieNode.call(this,"",function(){return!0});this.kind=sre.TrieNode.Kind.ROOT};goog.inherits(sre.RootTrieNode,sre.AbstractTrieNode);
sre.DynamicTrieNode=function(a){sre.AbstractTrieNode.call(this,a,function(b){return b===a});this.kind=sre.TrieNode.Kind.DYNAMIC};goog.inherits(sre.DynamicTrieNode,sre.AbstractTrieNode);
sre.TrieNodeFactory.constraintTest_=function(a){if(a.match(/^self::\*$/))return function(a){return!0};if(a.match(/^self::\w+$/)){var b=a.slice(6).toUpperCase();return function(a){return a.tagName&&sre.DomUtil.tagName(a)===b}}if(a.match(/^self::\w+:\w+$/)){a=a.split(":");var c=sre.XpathUtil.resolveNameSpace(a[2]);if(!c)return null;b=a[3].toUpperCase();return function(a){return a.localName&&a.localName.toUpperCase()===b&&a.namespaceURI===c}}if(a.match(/^@\w+$/)){var d=a.slice(1);return function(a){return a.hasAttribute&&
a.hasAttribute(d)}}if(a.match(/^@\w+="[\w\d ]+"$/)){a=a.split("=");d=a[0].slice(1);var e=a[1].slice(1,-1);return function(a){return a.hasAttribute&&a.hasAttribute(d)&&a.getAttribute(d)===e}}return a.match(/^@\w+!="[\w\d ]+"$/)?(a=a.split("!="),d=a[0].slice(1),e=a[1].slice(1,-1),function(a){return!a.hasAttribute||!a.hasAttribute(d)||a.getAttribute(d)!==e}):a.match(/^contains\(\s*@grammar\s*,\s*"[\w\d ]+"\s*\)$/)?(a=a.split('"'),e=a[1],function(a){return sre.Grammar.getInstance().getParameter(e)}):
a.match(/^not\(\s*contains\(\s*@grammar\s*,\s*"[\w\d ]+"\s*\)\s*\)$/)?(a=a.split('"'),e=a[1],function(a){return!sre.Grammar.getInstance().getParameter(e)}):null};sre.QueryTrieNode=function(a,b){this.store_=b;sre.StaticTrieNode.call(this,a,sre.TrieNodeFactory.constraintTest_(a));this.kind=sre.TrieNode.Kind.QUERY};goog.inherits(sre.QueryTrieNode,sre.StaticTrieNode);sre.QueryTrieNode.prototype.applyTest=function(a){return this.test?this.test(a):this.store_.applyQuery(a,this.constraint)===a};
sre.BooleanTrieNode=function(a,b){this.store_=b;sre.StaticTrieNode.call(this,a,sre.TrieNodeFactory.constraintTest_(a));this.kind=sre.TrieNode.Kind.BOOLEAN};goog.inherits(sre.BooleanTrieNode,sre.StaticTrieNode);sre.BooleanTrieNode.prototype.applyTest=function(a){return this.test?this.test(a):this.store_.applyConstraint(a,this.constraint)};sre.Trie=function(a){this.store=a;this.root=sre.TrieNodeFactory.getNode(sre.TrieNode.Kind.ROOT,"",this.store)};sre.Trie.prototype.addRule=function(a){for(var b=this.root,c=a.dynamicCstr.getValues(),d=0,e=c.length;d<e;d++)b=this.addNode_(b,c[d],sre.TrieNode.Kind.DYNAMIC);b=this.addNode_(b,a.precondition.query,sre.TrieNode.Kind.QUERY);c=a.precondition.constraints;d=0;for(e=c.length;d<e;d++)b=this.addNode_(b,c[d],sre.TrieNode.Kind.BOOLEAN);b.setRule(a)};
sre.Trie.prototype.addNode_=function(a,b,c){var d=a.getChild(b);d||(d=sre.TrieNodeFactory.getNode(c,b,this.store),a.addChild(d));return d};
sre.Trie.prototype.lookupRules=function(a,b){for(var c=[this.root],d=[];b.length;){for(var e=b.shift(),f=[];c.length;){var g=c.shift();g=g.getChildren();g.forEach(function(a){a.getKind()===sre.TrieNode.Kind.DYNAMIC&&-1===e.indexOf(a.getConstraint())||f.push(a)})}c=f.slice()}for(;c.length;)g=c.shift(),g.getRule&&(b=g.getRule())&&d.push(b),g=g.findChildren(a),c=c.concat(g);return d};
sre.Trie.prototype.hasSubtrie=function(a){for(var b=this.root,c=0,d=a.length;c<d;c++)if(b=b.getChild(a[c]),!b)return!1;return!0};sre.Trie.prototype.toString=function(){return sre.Trie.printWithDepth_(this.root,0,"")};sre.Trie.prototype.collectRules=function(){return sre.Trie.collectRules_(this.root)};sre.Trie.prototype.order=function(){return sre.Trie.order_(this.root)};
sre.Trie.printWithDepth_=function(a,b,c){var d=Array(b+2).join(b)+": ";c+=d+a.toString()+"\n";a=a.getChildren();d=0;for(var e;e=a[d];d++)c=sre.Trie.printWithDepth_(e,b+1,c);return c};sre.Trie.order_=function(a){a=a.getChildren();if(!a.length)return 0;var b=Math.max.apply(null,a.map(sre.Trie.order_));return Math.max(a.length,b)};
sre.Trie.collectRules_=function(a){var b=[];for(a=[a];a.length;){var c=a.shift();if(c.getKind()===sre.TrieNode.Kind.QUERY||c.getKind()===sre.TrieNode.Kind.BOOLEAN){var d=c.getRule();d&&b.unshift(d)}a=a.concat(c.getChildren())}return b};sre.BaseRuleStore=function(){this.customQueries=new sre.SpeechRuleFunctions.CustomQueries;this.customStrings=new sre.SpeechRuleFunctions.CustomStrings;this.contextFunctions=new sre.SpeechRuleFunctions.ContextFunctions;this.speechRules_=[];this.trie=new sre.Trie(this);this.parseOrder=sre.DynamicCstr.DEFAULT_ORDER;this.parser=new sre.DynamicCstr.Parser(this.parseOrder);this.locale=sre.DynamicCstr.DEFAULT_VALUES[sre.DynamicCstr.Axis.LOCALE];this.initialized=!1};
sre.BaseRuleStore.prototype.lookupRule=function(a,b){if(!a||a.nodeType!=sre.DomUtil.NodeType.ELEMENT_NODE&&a.nodeType!=sre.DomUtil.NodeType.TEXT_NODE)return null;a=this.trie.lookupRules(a,b.allProperties());return 0<a.length?this.pickMostConstraint_(b,a):null};
sre.BaseRuleStore.prototype.defineRule=function(a,b,c,d,e){try{var f=sre.SpeechRule.Action.fromString(c),g=Array.prototype.slice.call(arguments,4),h=new sre.SpeechRule.Precondition(d,g),k=this.parseCstr(b);var l=new sre.SpeechRule(a,k,h,f)}catch(m){if("RuleError"==m.name)return console.log("Rule Error ",d,"("+b+"):",m.message),null;throw m;}this.addRule(l);return l};sre.BaseRuleStore.prototype.addRule=function(a){this.trie.addRule(a);this.speechRules_.unshift(a)};
sre.BaseRuleStore.prototype.deleteRule=function(a){a=this.speechRules_.indexOf(a);-1!=a&&this.speechRules_.splice(a,1)};sre.BaseRuleStore.prototype.findRule=function(a){for(var b=0,c;c=this.speechRules_[b];b++)if(a(c))return c;return null};sre.BaseRuleStore.prototype.findAllRules=function(a){return this.speechRules_.filter(a)};sre.BaseRuleStore.prototype.evaluateDefault=function(a){return[sre.AuditoryDescription.create({text:a.textContent})]};
sre.BaseRuleStore.prototype.debugSpeechRule=function(a,b){a=a.precondition;var c=this.applyQuery(b,a.query);sre.Debugger.getInstance().output(a.query,c?c.toString():c);a.constraints.forEach(goog.bind(function(a){sre.Debugger.getInstance().output(a,this.applyConstraint(b,a))},this))};sre.BaseRuleStore.prototype.initialize=goog.abstractMethod;
sre.BaseRuleStore.prototype.removeDuplicates=function(a){for(var b=this.speechRules_.length-1,c;c=this.speechRules_[b];b--)c!=a&&a.dynamicCstr.equal(c.dynamicCstr)&&sre.BaseRuleStore.comparePreconditions_(c,a)&&this.speechRules_.splice(b,1)};sre.BaseRuleStore.prototype.applyCustomQuery=function(a,b){return(b=this.customQueries.lookup(b))?b(a):null};sre.BaseRuleStore.prototype.applySelector=function(a,b){return this.applyCustomQuery(a,b)||sre.XpathUtil.evalXPath(b,a)};
sre.BaseRuleStore.prototype.applyQuery=function(a,b){a=this.applySelector(a,b);return 0<a.length?a[0]:null};sre.BaseRuleStore.prototype.applyConstraint=function(a,b){return!!this.applyQuery(a,b)||sre.XpathUtil.evaluateBoolean(b,a)};
sre.BaseRuleStore.prototype.pickMostConstraint_=function(a,b){var c=sre.Engine.getInstance().comparator;b.sort(function(a,b){return c.compare(a.dynamicCstr,b.dynamicCstr)||b.precondition.constraints.length-a.precondition.constraints.length});sre.Debugger.getInstance().generateOutput(goog.bind(function(){return b.map(function(a){return a.name+"("+a.dynamicCstr.toString()+")"})},this));return b[0]};
sre.BaseRuleStore.compareStaticConstraints_=function(a,b){if(a.length!=b.length)return!1;for(var c=0,d;d=a[c];c++)if(-1==b.indexOf(d))return!1;return!0};sre.BaseRuleStore.comparePreconditions_=function(a,b){a=a.precondition;b=b.precondition;return a.query!=b.query?!1:sre.BaseRuleStore.compareStaticConstraints_(a.constraints,b.constraints)};sre.BaseRuleStore.prototype.getSpeechRules=function(){return this.speechRules_};sre.BaseRuleStore.prototype.setSpeechRules=function(a){this.speechRules_=a};
sre.BaseRuleStore.prototype.parseCstr=function(a){return this.parser.parse(this.locale+"."+a)};sre.MathStore=function(){sre.BaseRuleStore.call(this);this.initializer=[]};goog.inherits(sre.MathStore,sre.BaseRuleStore);sre.MathStore.prototype.initialize=function(){if(!this.initialized){for(var a=0,b;b=this.initializer[a];a++)b();this.setSpeechRules(this.trie.collectRules());this.initialized=!0}};
sre.MathStore.prototype.defineUniqueRuleAlias=function(a,b,c,d){var e=this.parseCstr(b),f=this.findRule(goog.bind(function(b){return b.name==a&&e.equal(b.dynamicCstr)},this));if(!f)throw new sre.SpeechRule.OutputError("Rule named "+a+" with style "+b+" does not exist.");this.addAlias_(f,c,Array.prototype.slice.call(arguments,3))};
sre.MathStore.prototype.defineRuleAlias=function(a,b,c){var d=this.findRule(function(b){return b.name==a});if(!d)throw new sre.SpeechRule.OutputError("Rule with named "+a+" does not exist.");this.addAlias_(d,b,Array.prototype.slice.call(arguments,2))};
sre.MathStore.prototype.defineRulesAlias=function(a,b,c){var d=this.findAllRules(function(b){return b.name==a});if(0==d.length)throw new sre.SpeechRule.OutputError("Rule with name "+a+" does not exist.");var e=Array.prototype.slice.call(arguments,2);d.forEach(goog.bind(function(a){this.addAlias_(a,b,e)},this))};sre.MathStore.prototype.addAlias_=function(a,b,c){b=new sre.SpeechRule.Precondition(b,c);b=new sre.SpeechRule(a.name,a.dynamicCstr,b,a.action);b.name=a.name;this.addRule(b)};
sre.MathStore.prototype.defineSpecialisedRule=function(a,b,c,d){var e=this.parseCstr(b),f=this.findRule(goog.bind(function(b){return b.name==a&&e.equal(b.dynamicCstr)},this));if(!f)throw new sre.SpeechRule.OutputError("Rule named "+a+" with style "+b+" does not exist.");b=this.parseCstr(c);d=d?sre.SpeechRule.Action.fromString(d):f.action;f=new sre.SpeechRule(f.name,b,f.precondition,d);this.addRule(f)};sre.MathStore.prototype.evaluateDefault=function(a){return this.evaluateString_(a.textContent)};
sre.MathStore.prototype.evaluateString_=function(a){var b=[];if(a.match(/^\s+$/))return b;a=sre.BaseUtil.removeEmpty(a.replace(/\s/g," ").split(" "));for(var c=0,d;d=a[c];c++)if(1==d.length)b.push(this.evaluate_(d));else if(d.match(/^[a-zA-Z]+$/))b.push(this.evaluate_(d));else for(;d;){var e=d.match(/^((\d{1,3})(?=,)(,\d{3})*(\.\d+)?)|^\d*\.\d+|^\d+/),f=d.match(/^[a-zA-Z]+/);e?(b.push(this.evaluate_(e[0])),d=d.substring(e[0].length)):f?(b.push(this.evaluate_(f[0])),d=d.substring(f[0].length)):(e=
d[0].charCodeAt(0),55296<=e&&56319>=e&&1<d.length&&!isNaN(d.charCodeAt(1))?(b.push(this.evaluate_(d.slice(0,2))),d=d.substring(2)):(b.push(this.evaluate_(d[0])),d=d.substring(1)))}return b};sre.MathStore.prototype.evaluate_=function(a){return sre.AuditoryDescription.create({text:a},{adjust:!0,translate:!0})};sre.WalkerUtil={};sre.WalkerUtil.splitAttribute=function(a){return a?a.split(/,/):[]};sre.WalkerUtil.getAttribute=function(a,b){return sre.DomUtil.getDataAttribute(a,b)};sre.WalkerUtil.getSemanticRoot=function(a){if(a.hasAttribute(sre.EnrichMathml.Attribute.TYPE)&&!a.hasAttribute(sre.EnrichMathml.Attribute.PARENT))return a;for(var b=sre.DomUtil.querySelectorAllByAttr(a,sre.EnrichMathml.Attribute.TYPE),c=0,d;d=b[c];c++)if(!d.hasAttribute(sre.EnrichMathml.Attribute.PARENT))return d;return a};
sre.WalkerUtil.getBySemanticId=function(a,b){return a.getAttribute(sre.EnrichMathml.Attribute.ID)===b?a:sre.DomUtil.querySelectorAllByAttrValue(a,sre.EnrichMathml.Attribute.ID,b)[0]};sre.RebuildStree=function(a){this.nodeDict={};this.mathml=a;this.mmlRoot=sre.WalkerUtil.getSemanticRoot(a);this.streeRoot=this.assembleTree(this.mmlRoot);this.stree=sre.SemanticTree.fromNode(this.streeRoot,this.mathml);this.xml=this.stree.xml()};sre.RebuildStree.prototype.getTree=function(){return this.stree};
sre.RebuildStree.prototype.assembleTree=function(a){var b=this.makeNode(a),c=sre.WalkerUtil.splitAttribute(sre.WalkerUtil.getAttribute(a,sre.EnrichMathml.Attribute.CHILDREN)),d=sre.WalkerUtil.splitAttribute(sre.WalkerUtil.getAttribute(a,sre.EnrichMathml.Attribute.CONTENT));if(0===d.length&&0===c.length)return b.textContent=a.textContent,b;if(0<d.length){var e=sre.WalkerUtil.getBySemanticId(a,d[0]);e&&(e=sre.WalkerUtil.splitAttribute(sre.WalkerUtil.getAttribute(e,sre.EnrichMathml.Attribute.OPERATOR)),
1<e.length&&(b.textContent=e[1]))}e=function(c){c=sre.WalkerUtil.getBySemanticId(a,c);c=this.assembleTree(c);c.parent=b;return c};b.contentNodes=d.map(goog.bind(e,this));b.childNodes=c.map(goog.bind(e,this));return(c=sre.WalkerUtil.getAttribute(a,sre.EnrichMathml.Attribute.COLLAPSED))?this.postProcess(b,c):b};
sre.RebuildStree.prototype.makeNode=function(a){var b=sre.WalkerUtil.getAttribute(a,sre.EnrichMathml.Attribute.TYPE),c=sre.WalkerUtil.getAttribute(a,sre.EnrichMathml.Attribute.ROLE),d=sre.WalkerUtil.getAttribute(a,sre.EnrichMathml.Attribute.FONT),e=sre.WalkerUtil.getAttribute(a,sre.EnrichMathml.Attribute.ID),f=sre.WalkerUtil.getAttribute(a,sre.EnrichMathml.Attribute.EMBELLISHED);a=sre.WalkerUtil.getAttribute(a,sre.EnrichMathml.Attribute.FENCEPOINTER);e=this.createNode(parseInt(e,10));e.type=b;e.role=
c;e.font=d?d:sre.SemanticAttr.Font.UNKNOWN;a&&(e.fencePointer=a);f&&(e.embellished=f);return e};sre.RebuildStree.isPunctuated=function(a){return!sre.SemanticSkeleton.simpleCollapseStructure(a)&&a[1]&&sre.SemanticSkeleton.contentCollapseStructure(a[1])};sre.RebuildStree.prototype.makePunctuation=function(a){a=this.createNode(a);a.updateContent(sre.SemanticAttr.invisibleComma());a.role=sre.SemanticAttr.Role.DUMMY;return a};
sre.RebuildStree.prototype.makePunctuated=function(a,b,c){var d=this.createNode(b[0]);d.type=sre.SemanticAttr.Type.PUNCTUATED;d.embellished=a.embellished;d.fencePointer=a.fencePointer;d.role=c;a=b.splice(1,1)[0].slice(1);d.contentNodes=a.map(goog.bind(this.makePunctuation,this));this.collapsedChildren_(b)};sre.RebuildStree.prototype.makeEmpty=function(a,b,c){b=this.createNode(b);b.type=sre.SemanticAttr.Type.EMPTY;b.embellished=a.embellished;b.fencePointer=a.fencePointer;b.role=c};
sre.RebuildStree.prototype.makeIndex=function(a,b,c){sre.RebuildStree.isPunctuated(b)?this.makePunctuated(a,b,c):sre.SemanticSkeleton.simpleCollapseStructure(b)&&!this.nodeDict[b.toString()]&&this.makeEmpty(a,b,c)};
sre.RebuildStree.prototype.postProcess=function(a,b){b=sre.SemanticSkeleton.fromString(b).array;if(a.type===sre.SemanticAttr.Role.SUBSUP){var c=this.createNode(b[1][0]);c.type=sre.SemanticAttr.Type.SUBSCRIPT;c.role=sre.SemanticAttr.Role.SUBSUP;a.type=sre.SemanticAttr.Type.SUPERSCRIPT;c.embellished=a.embellished;c.fencePointer=a.fencePointer;this.makeIndex(a,b[1][2],sre.SemanticAttr.Role.RIGHTSUB);this.makeIndex(a,b[2],sre.SemanticAttr.Role.RIGHTSUPER);this.collapsedChildren_(b);return a}if(a.type===
sre.SemanticAttr.Type.SUBSCRIPT)return this.makeIndex(a,b[2],sre.SemanticAttr.Role.RIGHTSUB),this.collapsedChildren_(b),a;if(a.type===sre.SemanticAttr.Type.SUPERSCRIPT)return this.makeIndex(a,b[2],sre.SemanticAttr.Role.RIGHTSUPER),this.collapsedChildren_(b),a;if(a.type===sre.SemanticAttr.Type.TENSOR)return this.makeIndex(a,b[2],sre.SemanticAttr.Role.LEFTSUB),this.makeIndex(a,b[3],sre.SemanticAttr.Role.LEFTSUPER),this.makeIndex(a,b[4],sre.SemanticAttr.Role.RIGHTSUB),this.makeIndex(a,b[5],sre.SemanticAttr.Role.RIGHTSUPER),
this.collapsedChildren_(b),a;if(a.type===sre.SemanticAttr.Type.PUNCTUATED)return sre.RebuildStree.isPunctuated(b)&&(b=b.splice(1,1)[0].slice(1),a.contentNodes=b.map(goog.bind(this.makePunctuation,this))),a;a.type===sre.SemanticAttr.Role.UNDEROVER&&(c=this.createNode(b[1][0]),a.childNodes[1].role===sre.SemanticAttr.Role.OVERACCENT?(c.type=sre.SemanticAttr.Type.OVERSCORE,a.type=sre.SemanticAttr.Type.UNDERSCORE):(c.type=sre.SemanticAttr.Type.UNDERSCORE,a.type=sre.SemanticAttr.Type.OVERSCORE),c.role=
sre.SemanticAttr.Role.UNDEROVER,c.embellished=a.embellished,c.fencePointer=a.fencePointer,this.collapsedChildren_(b));return a};sre.RebuildStree.prototype.createNode=function(a){var b=new sre.SemanticNode(a);return this.nodeDict[a.toString()]=b};
sre.RebuildStree.prototype.collapsedChildren_=function(a){var b=goog.bind(function(a){var c=this.nodeDict[a[0]];c.childNodes=[];for(var e=1,f=a.length;e<f;e++){var g=a[e];c.childNodes.push(sre.SemanticSkeleton.simpleCollapseStructure(g)?this.nodeDict[g]:b(g))}return c},this);b(a)};sre.SpeechGenerator=function(){};sre.SpeechGenerator.prototype.getSpeech=function(a,b){};sre.SpeechGenerator.prototype.getRebuilt=function(){};sre.SpeechGenerator.prototype.setRebuilt=function(a){};sre.SpeechGenerator.prototype.start=function(){};sre.SpeechGenerator.prototype.end=function(){};sre.MathSimpleStore=function(){sre.MathStore.call(this)};goog.inherits(sre.MathSimpleStore,sre.MathStore);sre.MathSimpleStore.prototype.defineRulesFromMappings=function(a,b,c){for(var d in c)for(var e in c[d])this.defineRule(a,d+"."+e,'[t] "'+c[d][e]+'"',"self::text()",'"'===b?"self::text() = '"+b+"'":'self::text() = "'+b+'"')};
sre.MathSimpleStore.prototype.lookupRule=function(a,b){a=this.getSpeechRules().filter(function(a){return sre.MathSimpleStore.testDynamicConstraints_(b,a)});return a.length?a.sort(function(a,b){return sre.Engine.getInstance().comparator.compare(a.dynamicCstr,b.dynamicCstr)})[0]:null};sre.MathSimpleStore.testDynamicConstraints_=function(a,b){return sre.Engine.getInstance().strict?b.dynamicCstr.equal(a):sre.Engine.getInstance().comparator.match(b.dynamicCstr)};
sre.MathCompoundStore=function(){this.subStores_={};this.locale=sre.DynamicCstr.DEFAULT_VALUES[sre.DynamicCstr.Axis.LOCALE]};goog.addSingletonGetter(sre.MathCompoundStore);sre.MathCompoundStore.prototype.defineRules=function(a,b,c){var d=this.subStores_[b];d?sre.Debugger.getInstance().output("Store exists! "+b):(d=new sre.MathSimpleStore,this.subStores_[b]=d);d.locale=this.locale;d.defineRulesFromMappings(a,b,c)};
sre.MathCompoundStore.prototype.changeLocale_=function(a){if(!a.locale)return!1;this.locale=a.locale;return!0};sre.MathCompoundStore.prototype.addSymbolRules=function(a){if(!this.changeLocale_(a)){var b=sre.MathSimpleStore.parseUnicode_(a.key);this.defineRules(a.key,b,a.mappings)}};sre.MathCompoundStore.prototype.addFunctionRules=function(a){if(!this.changeLocale_(a)){var b=a.names;a=a.mappings;for(var c=0,d;d=b[c];c++)this.defineRules(d,d,a)}};
sre.MathCompoundStore.prototype.addUnitRules=function(a){if(!this.changeLocale_(a)){var b=a.names;b&&(a.names=b.map(function(a){return a+":unit"}));this.addFunctionRules(a)}};sre.MathCompoundStore.prototype.lookupRule=function(a,b){return(a=this.subStores_[a])?a.lookupRule(null,b):null};sre.MathCompoundStore.prototype.lookupString=function(a,b){return(a=this.lookupRule(a,b))?a.action.components.map(function(a){return a.content.slice(1,-1)}).join(" "):""};
sre.MathSimpleStore.parseUnicode_=function(a){a=parseInt(a,16);if(65536>a)return String.fromCharCode(a);a-=65536;return String.fromCharCode((a>>10)+55296,(a&1023)+56320)};sre.MathMap=function(){this.store=sre.MathCompoundStore.getInstance();this.retrieveMaps()};goog.addSingletonGetter(sre.MathMap);sre.MathMap.toFetch_=0;sre.Engine.registerTest(function(){return sre.MathMap.getInstance()&&!sre.MathMap.toFetch_});sre.MathMap.prototype.stringify=function(){return JSON.stringify(this)};sre.MathMap.SYMBOLS_PATH_="symbols";sre.MathMap.FUNCTIONS_PATH_="functions";sre.MathMap.UNITS_PATH_="units";sre.MathMap.SYMBOLS_FILES_="greek-capital.js greek-small.js greek-scripts.js greek-symbols.js greek-mathfonts-bold.js greek-mathfonts-italic.js greek-mathfonts-sans-serif-bold.js hebrew_letters.js latin-lower-double-accent.js latin-lower-normal.js latin-lower-phonetic.js latin-lower-single-accent.js latin-rest.js latin-upper-double-accent.js latin-upper-normal.js latin-upper-single-accent.js latin-mathfonts-bold-fraktur.js latin-mathfonts-bold.js latin-mathfonts-bold-script.js latin-mathfonts-double-struck.js latin-mathfonts-fraktur.js latin-mathfonts-italic.js latin-mathfonts-monospace.js latin-mathfonts-sans-serif-bold.js latin-mathfonts-sans-serif-italic.js latin-mathfonts-sans-serif.js latin-mathfonts-script.js math_angles.js math_arrows.js math_characters.js math_delimiters.js math_digits.js math_geometry.js math_harpoons.js math_non_characters.js math_symbols.js math_whitespace.js other_stars.js".split(" ");
sre.MathMap.FUNCTIONS_FILES_=["algebra.js","elementary.js","hyperbolic.js","trigonometry.js"];sre.MathMap.UNITS_FILES_="energy.js length.js memory.js other.js speed.js temperature.js time.js volume.js weight.js".split(" ");
sre.MathMap.retrieveFiles=function(a,b,c){b=sre.BaseUtil.makePath(sre.SystemExternal.jsonPath+b);switch(sre.Engine.getInstance().mode){case sre.Engine.Mode.ASYNC:sre.MathMap.toFetch_+=a.length;for(var d=0,e;e=a[d];d++)sre.MathMap.fromFile_(b+e,function(a,b){sre.MathMap.toFetch_--;a||JSON.parse(b).forEach(function(a){c(a)})});break;case sre.Engine.Mode.HTTP:var f=sre.Engine.getInstance().isIE;sre.MathMap.toFetch_+=a.length;for(d=0;e=a[d];d++)f?sre.MathMap.getJsonIE_(e,c):sre.MathMap.getJsonAjax_(b+
e,c);break;default:sre.MathMap.parseFiles(a.map(function(a){return b+a})).forEach(function(a){c(a)})}};
sre.MathMap.prototype.retrieveMaps=function(){for(var a=0;a<sre.Variables.LOCALES.length;a++){var b=sre.Variables.LOCALES[a];sre.MathMap.retrieveFiles(sre.MathMap.FUNCTIONS_FILES_,b+"/"+sre.MathMap.FUNCTIONS_PATH_,goog.bind(this.store.addFunctionRules,this.store));sre.MathMap.retrieveFiles(sre.MathMap.SYMBOLS_FILES_,b+"/"+sre.MathMap.SYMBOLS_PATH_,goog.bind(this.store.addSymbolRules,this.store));sre.MathMap.retrieveFiles(sre.MathMap.UNITS_FILES_,b+"/"+sre.MathMap.UNITS_PATH_,goog.bind(this.store.addUnitRules,
this.store))}};sre.MathMap.getJsonIE_=function(a,b,c){var d=c||1;if(sre.BrowserUtil.mapsForIE){for(c=0;c<sre.Variables.LOCALES.length;c++){var e=sre.BrowserUtil.mapsForIE[sre.Variables.LOCALES[c]+"/"+a];e&&e.forEach(function(a){b(a)})}sre.MathMap.toFetch_--}else 5>=d?setTimeout(function(){sre.MathMap.getJsonIE_(a,b,d++)},300):sre.MathMap.toFetch_--};sre.MathMap.fromFile_=function(a,b){return sre.SystemExternal.fs.readFile(a,"utf8",b)};
sre.MathMap.loadFile=function(a){try{return sre.MathMap.readJSON_(a)}catch(b){console.log("Unable to load file: "+a+", error: "+b)}};sre.MathMap.loadFiles=function(a){return a.map(sre.MathMap.loadFile)};sre.MathMap.parseFiles=function(a){a=sre.MathMap.loadFiles(a);return[].concat.apply([],a.map(function(a){return JSON.parse(a)}))};sre.MathMap.readJSON_=function(a){return sre.SystemExternal.fs.readFileSync(a)};
sre.MathMap.getJsonAjax_=function(a,b){var c=new XMLHttpRequest;c.onreadystatechange=function(){4===c.readyState&&(sre.MathMap.toFetch_--,200===c.status&&JSON.parse(c.responseText).forEach(function(a){b(a)}))};c.open("GET",a,!0);c.send()};sre.AbstractionRules=function(){sre.MathStore.call(this)};goog.inherits(sre.AbstractionRules,sre.MathStore);goog.addSingletonGetter(sre.AbstractionRules);sre.AbstractionRules.mathStore=sre.AbstractionRules.getInstance();sre.AbstractionRules.defineRule_=goog.bind(sre.AbstractionRules.mathStore.defineRule,sre.AbstractionRules.mathStore);sre.AbstractionRules.defineRuleAlias_=goog.bind(sre.AbstractionRules.mathStore.defineRulesAlias,sre.AbstractionRules.mathStore);
sre.AbstractionRules.defineSpecialisedRule_=goog.bind(sre.AbstractionRules.mathStore.defineSpecialisedRule,sre.AbstractionRules.mathStore);sre.AbstractionRules.defineUniqueRuleAlias_=goog.bind(sre.AbstractionRules.mathStore.defineUniqueRuleAlias,sre.AbstractionRules.mathStore);
sre.AbstractionRules.initAbstractionRules_=function(){(0,sre.AbstractionRules.defineRule_)("abstr-collapsed","mathspeak.default",'[t] "collapsed"; [n] . (grammar:collapsed)',"self::*","@alternative",'not(@alternative="summary")','not(contains(@grammar, "collapsed"))');(0,sre.AbstractionRules.defineRule_)("abstr-identifier","mathspeak.default",'[t] "long identifier"',"self::identifier","@alternative","self::*","self::*","self::*","self::*");(0,sre.AbstractionRules.defineRule_)("abstr-identifier","mathspeak.default",
'[t] "identifier"',"self::identifier",'@alternative="summary"',"@alternative","self::*","self::*","self::*","self::*");(0,sre.AbstractionRules.defineRule_)("abstr-identifier","mathspeak.brief",'[t] "identifier"',"self::identifier","@alternative","self::*","self::*","self::*","self::*");(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-identifier","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionRules.defineRule_)("abstr-number","mathspeak.default",'[t] "long number"',"self::number","@alternative");
(0,sre.AbstractionRules.defineRule_)("abstr-number","mathspeak.default",'[t] "number"',"self::number","@alternative",'@alternative="summary"');(0,sre.AbstractionRules.defineRule_)("abstr-number","mathspeak.brief",'[t] "number"',"self::number","@alternative");(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-number","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionRules.defineRule_)("abstr-mixed-number","mathspeak.default",'[t] "long mixed number"',"self::number","@alternative",'@role="mixed"');
(0,sre.AbstractionRules.defineRule_)("abstr-mixed-number","mathspeak.brief",'[t] "mixed number"',"self::number","@alternative",'@role="mixed"');(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-mixed-number","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionRules.defineRule_)("abstr-text","mathspeak.default",'[t] "text"',"self::text","@alternative");(0,sre.AbstractionRules.defineRule_)("abstr-function","mathspeak.default",'[t] "functional expression"',"self::function","@alternative","self::*");
(0,sre.AbstractionRules.defineRule_)("abstr-function","mathspeak.brief",'[t] "function"',"self::function","@alternative","self::*");(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-function","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionRules.defineRule_)("abstr-lim","mathspeak.default",'[t] "limit function"',"self::function","@alternative",'@role="limit function"');(0,sre.AbstractionRules.defineRule_)("abstr-lim","mathspeak.brief",'[t] "lim"',"self::function","@alternative",'@role="limit function"');
(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-lim","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionRules.defineRule_)("abstr-fraction","mathspeak.default",'[t] "fraction"',"self::fraction","@alternative");(0,sre.AbstractionRules.defineRule_)("abstr-fraction","mathspeak.brief",'[t] "frac"',"self::fraction","@alternative");(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-fraction","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionRules.defineRule_)("abstr-continued-fraction",
"mathspeak.default",'[t] "continued fraction"',"self::fraction","@alternative",'children/*[2]/descendant-or-self::*[@role="ellipsis"]',"self::*","self::*");(0,sre.AbstractionRules.defineRule_)("abstr-continued-fraction","mathspeak.brief",'[t] "continued frac"',"self::fraction","@alternative",'children/*[2]/descendant-or-self::*[@role="ellipsis"]',"self::*","self::*");(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-continued-fraction","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionRules.defineRule_)("abstr-sqrt",
"mathspeak.default",'[t] "square root"',"self::sqrt","@alternative");(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-sqrt","mathspeak.default","mathspeak.brief");(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-sqrt","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionRules.defineRule_)("abstr-sqrt-nested","mathspeak.default",'[t] "nested square root"',"self::sqrt","@alternative","children/*/descendant-or-self::sqrt or children/*/descendant-or-self::root");(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-sqrt-nested",
"mathspeak.default","mathspeak.brief");(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-sqrt-nested","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionRules.defineRule_)("abstr-root","mathspeak.default",'[t] "root of index"; [n] children/*[1]; [t] "endindex"',"self::root","@alternative","following-sibling::* or ancestor::*/following-sibling::*");(0,sre.AbstractionRules.defineRule_)("abstr-root","mathspeak.brief",'[t] "root"',"self::root","@alternative");(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-root",
"mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionRules.defineRule_)("abstr-root-nested","mathspeak.default",'[t] "nested root of index"; [n] children/*[1]',"self::root","@alternative","children/*/descendant-or-self::sqrt or children/*/descendant-or-self::root");(0,sre.AbstractionRules.defineRule_)("abstr-root-nested","mathspeak.default",'[t] "nested root of index"; [n] children/*[1]; [t] "endindex"',"self::root","@alternative","children/*/descendant-or-self::sqrt or children/*/descendant-or-self::root",
"following-sibling::* or ancestor::*/following-sibling::*");(0,sre.AbstractionRules.defineRule_)("abstr-root-nested","mathspeak.brief",'[t] "nested root"',"self::root","@alternative","children/*/descendant-or-self::sqrt or children/*/descendant-or-self::root");(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-root-nested","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionRules.defineRule_)("abstr-superscript","mathspeak.default",'[t] "power"',"self::superscript","@alternative","self::*",
"self::*","self::*","self::*");(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-superscript","mathspeak.default","mathspeak.brief");(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-superscript","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionRules.defineRule_)("abstr-subscript","mathspeak.default",'[t] "subscript"',"self::subscript","@alternative","self::*","self::*","self::*");(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-subscript","mathspeak.default","mathspeak.brief");
(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-subscript","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionRules.defineRule_)("abstr-subsup","mathspeak.default",'[t] "power with subscript"',"self::superscript","@alternative",'name(children/*[1])="subscript"',"self::*","self::*","self::*");(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-subsup","mathspeak.default","mathspeak.brief");(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-subsup","mathspeak.brief","mathspeak.sbrief");
(0,sre.AbstractionRules.defineRule_)("abstr-infixop","mathspeak.default",'[t] @role (grammar:localRole); [t] "with"; [t] count(./children/*); [t] "elements"',"self::infixop","@alternative");(0,sre.AbstractionRules.defineRule_)("abstr-infixop","mathspeak.default",'[t] @role (grammar:localRole); [t] "with variable number of elements"',"self::infixop","@alternative","count(./children/*)>2",'./children/punctuation[@role="ellipsis"]');(0,sre.AbstractionRules.defineRule_)("abstr-infixop","mathspeak.brief",
"[t] @role (grammar:localRole)","self::infixop","@alternative");(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-infixop","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionRules.defineRule_)("abstr-addition","mathspeak.default",'[t] "sum with"; [t] count(./children/*); [t] "summands"',"self::infixop","@alternative",'@role="addition"');(0,sre.AbstractionRules.defineRule_)("abstr-addition","mathspeak.brief",'[t] "sum"',"self::infixop","@alternative",'@role="addition"');(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-addition",
"mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionRules.defineRule_)("abstr-var-addition","mathspeak.default",'[t] "sum with variable number of summands"',"self::infixop","@alternative",'@role="addition"',"count(./children/*)>2",'./children/punctuation[@role="ellipsis"]');(0,sre.AbstractionRules.defineRule_)("abstr-multiplication","mathspeak.default",'[t] "product with"; [t] count(./children/*); [t] "factors"',"self::infixop","@alternative",'@role="multiplication"');(0,sre.AbstractionRules.defineRule_)("abstr-multiplication",
"mathspeak.brief",'[t] "product"',"self::infixop","@alternative",'@role="multiplication"');(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-multiplication","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionRules.defineRuleAlias_)("abstr-multiplication","self::infixop","@alternative",'@role="implicit"');(0,sre.AbstractionRules.defineRule_)("abstr-var-multiplication","mathspeak.default",'[t] "product with variable number of factors"',"self::infixop","@alternative",'@role="multiplication"',
"count(./children/*)>2",'./children/punctuation[@role="ellipsis"]');(0,sre.AbstractionRules.defineRuleAlias_)("abstr-var-multiplication","self::infixop","@alternative",'@role="implicit"',"count(./children/*)>2",'./children/punctuation[@role="ellipsis"]');(0,sre.AbstractionRules.defineRule_)("abstr-vector","mathspeak.default",'[t] count(./children/*) ; [t] "dimensional vector"',"self::vector","@alternative");(0,sre.AbstractionRules.defineRule_)("abstr-vector","mathspeak.brief",'[t] "vector"',"self::vector",
"@alternative");(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-vector","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionRules.defineRule_)("abstr-var-vector","mathspeak.default",'[t] "n dimensional vector"',"self::vector","@alternative",'./children/*/children/punctuation[@role="ellipsis"]');(0,sre.AbstractionRules.defineRule_)("abstr-binomial","mathspeak.default",'[t] "binomial"',"self::vector","@alternative",'@role="binomial"');(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-binomial",
"mathspeak.default","mathspeak.brief");(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-binomial","mathspeak.default","mathspeak.sbrief");(0,sre.AbstractionRules.defineRule_)("abstr-determinant","mathspeak.default",'[t] count(./children/*); [t] "dimensional determinant"',"self::matrix","@alternative",'@role="determinant"',"self::*");(0,sre.AbstractionRules.defineRule_)("abstr-determinant","mathspeak.brief",'[t] "determinant"',"self::matrix","@alternative",'@role="determinant"',"self::*");(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-determinant",
"mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionRules.defineRule_)("abstr-var-determinant","mathspeak.default",'[t] "n dimensional determinant"',"self::matrix","@alternative",'@role="determinant"','./children/*/children/*/children/punctuation[@role="ellipsis"]');(0,sre.AbstractionRules.defineRule_)("abstr-squarematrix","mathspeak.default",'[t] count(./children/*); [t] "dimensional square matrix"',"self::matrix","@alternative",'@role="squarematrix"');(0,sre.AbstractionRules.defineRule_)("abstr-squarematrix",
"mathspeak.brief",'[t] "square matrix"',"self::matrix","@alternative",'@role="squarematrix"');(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-squarematrix","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionRules.defineRule_)("abstr-rowvector","mathspeak.default",'[t] count(./children/row/children/*); [t] "dimensional row vector"',"self::matrix","@alternative",'@role="rowvector"');(0,sre.AbstractionRules.defineRule_)("abstr-rowvector","mathspeak.brief",'[t] "row vector"',"self::matrix",
"@alternative",'@role="rowvector"');(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-rowvector","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionRules.defineRule_)("abstr-var-matrix","mathspeak.default",'[t] "n dimensional row vector"',"self::matrix","@alternative",'@role="rowvector"','./children/*/children/*/children/punctuation[@role="ellipsis"]');(0,sre.AbstractionRules.defineRule_)("abstr-matrix","mathspeak.default",'[t] count(children/*);  [t] "by";[t] count(children/*[1]/children/*); [t] "matrix"',
"self::matrix","@alternative");(0,sre.AbstractionRules.defineRule_)("abstr-matrix","mathspeak.brief",'[t] "matrix"',"self::matrix","@alternative");(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-matrix","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionRules.defineRule_)("abstr-var-matrix","mathspeak.default",'[t] "n by m dimensional matrix"',"self::matrix","@alternative",'./children/*/children/*/children/punctuation[@role="ellipsis"]');(0,sre.AbstractionRules.defineRule_)("abstr-cases",
"mathspeak.default",'[t] "case statement";[t] "with"; [t] count(children/*); [t] "cases"',"self::cases","@alternative");(0,sre.AbstractionRules.defineRule_)("abstr-cases","mathspeak.brief",'[t] "case statement"',"self::cases","@alternative");(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-cases","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionRules.defineRule_)("abstr-var-cases","mathspeak.default",'[t] "case statement with variable number of cases"',"self::cases","@alternative",'./children/row/children/cell/children/punctuation[@role="ellipsis"]or ./children/line/children/punctuation[@role="ellipsis"]');
(0,sre.AbstractionRules.defineRule_)("abstr-punctuated","mathspeak.default",'[n] content/*[1]; [t] "separated list";[t] "of length"; [t] count(children/*) - count(content/*)',"self::punctuated","@alternative");(0,sre.AbstractionRules.defineRule_)("abstr-punctuated","mathspeak.brief",'[n] content/*[1]; [t] "separated list"',"self::punctuated","@alternative");(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-punctuated","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionRules.defineRule_)("abstr-var-punctuated",
"mathspeak.default",'[n] content/*[1]; [t] "separated list";[t] "of variable length"',"self::punctuated","@alternative",'./children/punctuation[@role="ellipsis"]');(0,sre.AbstractionRules.defineRule_)("abstr-bigop","mathspeak.default","[n] content/*[1]","self::bigop","@alternative","self::*");(0,sre.AbstractionRules.defineRule_)("abstr-integral","mathspeak.default",'[t] "integral"',"self::*","@alternative",'@role="integral"');(0,sre.AbstractionRules.defineRule_)("abstr-relation","mathspeak.default",
"[t] @role (grammar:localRole);","self::relseq","@alternative","count(./children/*)=2");(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-relation","mathspeak.default","mathspeak.brief");(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-relation","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionRules.defineRule_)("abstr-relation","mathspeak.default",'[t] @role (grammar:localRole); [t] "sequence"; [t] "with"; [t] count(./children/*); [t] "elements"',"self::relseq","@alternative","count(./children/*)>2");
(0,sre.AbstractionRules.defineRule_)("abstr-relation","mathspeak.brief",'[t] @role (grammar:localRole); [t] "sequence"',"self::relseq","@alternative","count(./children/*)>2");(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-relation","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionRules.defineRule_)("abstr-var-relation","mathspeak.default",'[t] @role (grammar:localRole); [t] "sequence"; [t] "with variable number of elements"',"self::relseq","@alternative","count(./children/*)>2",'./children/punctuation[@role="ellipsis"]');
(0,sre.AbstractionRules.defineUniqueRuleAlias_)("abstr-relation","mathspeak.default","self::multirel","@alternative",'@role!="unknown"',"count(./children/*)>2");(0,sre.AbstractionRules.defineUniqueRuleAlias_)("abstr-relation","mathspeak.brief","self::multirel","@alternative",'@role!="unknown"',"count(./children/*)>2");(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-relation","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionRules.defineRuleAlias_)("abstr-var-relation","self::multirel",
"@alternative",'@role!="unknown"',"count(./children/*)>2",'./children/punctuation[@role="ellipsis"]');(0,sre.AbstractionRules.defineRule_)("abstr-multirel","mathspeak.default",'[t] "relation sequence"; [t] "with"; [t] count(./children/*); [t] "elements"',"self::multirel","@alternative","count(./children/*)>2");(0,sre.AbstractionRules.defineRule_)("abstr-multirel","mathspeak.brief",'[t] "relation sequence"',"self::multirel","@alternative","count(./children/*)>2");(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-multirel",
"mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionRules.defineRule_)("abstr-var-multirel","mathspeak.default",'[t] "relation sequence with variable number of elements"',"self::multirel","@alternative","count(./children/*)>2",'./children/punctuation[@role="ellipsis"]');(0,sre.AbstractionRules.defineRule_)("abstr-table","mathspeak.default",'[t] "table with"; [t] count(children/*); [t] "rows and";[t] count(children/*[1]/children/*); [t] "columns"',"self::table","@alternative");(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-table",
"mathspeak.default","mathspeak.brief");(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-table","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionRules.defineRule_)("abstr-line","mathspeak.default",'[t] "in"; [t] @role (grammar:localRole);',"self::line","@alternative");(0,sre.AbstractionRules.defineRule_)("abstr-row","mathspeak.default",'[t] "in"; [t] @role (grammar:localRole);[t] count(preceding-sibling::..); [t] "with";[t] count(children/*); [t] "columns"',"self::row","@alternative",
"*");(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-row","mathspeak.default","mathspeak.brief");(0,sre.AbstractionRules.defineSpecialisedRule_)("abstr-row","mathspeak.default","mathspeak.sbrief");(0,sre.AbstractionRules.defineRule_)("abstr-cell","mathspeak.default",'[t] "in"; [t] @role (grammar:localRole);',"self::cell","@alternative")};sre.AbstractionRules.getInstance().initializer=[sre.AbstractionRules.initAbstractionRules_];sre.AbstractionSpanish=function(){sre.MathStore.call(this);this.locale="es"};goog.inherits(sre.AbstractionSpanish,sre.MathStore);goog.addSingletonGetter(sre.AbstractionSpanish);sre.AbstractionSpanish.mathStore=sre.AbstractionSpanish.getInstance();sre.AbstractionSpanish.defineRule_=goog.bind(sre.AbstractionSpanish.mathStore.defineRule,sre.AbstractionSpanish.mathStore);sre.AbstractionSpanish.defineRuleAlias_=goog.bind(sre.AbstractionSpanish.mathStore.defineRulesAlias,sre.AbstractionSpanish.mathStore);
sre.AbstractionSpanish.defineSpecialisedRule_=goog.bind(sre.AbstractionSpanish.mathStore.defineSpecialisedRule,sre.AbstractionSpanish.mathStore);sre.AbstractionSpanish.defineUniqueRuleAlias_=goog.bind(sre.AbstractionSpanish.mathStore.defineUniqueRuleAlias,sre.AbstractionSpanish.mathStore);
sre.AbstractionSpanish.initAbstractionSpanish_=function(){(0,sre.AbstractionSpanish.defineRule_)("abstr-collapsed","mathspeak.default",'[n] . (grammar:collapsed); [t] "plegado"',"self::*","@alternative",'not(@alternative="summary")','not(contains(@grammar, "collapsed"))');(0,sre.AbstractionSpanish.defineRule_)("abstr-identifier","mathspeak.default",'[t] "identificador largo"',"self::identifier","@alternative","self::*","self::*","self::*","self::*");(0,sre.AbstractionSpanish.defineRule_)("abstr-identifier",
"mathspeak.default",'[t] "identificador"',"self::identifier",'@alternative="summary"',"@alternative","self::*","self::*","self::*","self::*");(0,sre.AbstractionSpanish.defineRule_)("abstr-identifier","mathspeak.brief",'[t] "identificador"',"self::identifier","@alternative","self::*","self::*","self::*","self::*");(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-identifier","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionSpanish.defineRule_)("abstr-number","mathspeak.default",'[t] "n\u00famero largo"',
"self::number","@alternative");(0,sre.AbstractionSpanish.defineRule_)("abstr-number","mathspeak.default",'[t] "n\u00famero"',"self::number","@alternative",'@alternative="summary"');(0,sre.AbstractionSpanish.defineRule_)("abstr-number","mathspeak.brief",'[t] "n\u00famero"',"self::number","@alternative");(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-number","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionSpanish.defineRule_)("abstr-mixed-number","mathspeak.default",'[t] "n\u00famero largo mixto"',
"self::number","@alternative",'@role="mixed"');(0,sre.AbstractionSpanish.defineRule_)("abstr-mixed-number","mathspeak.brief",'[t] "numero mixto"',"self::number","@alternative",'@role="mixed"');(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-mixed-number","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionSpanish.defineRule_)("abstr-text","mathspeak.default",'[t] "texto"',"self::text","@alternative");(0,sre.AbstractionSpanish.defineRule_)("abstr-function","mathspeak.default",'[t] "expresi\u00f3n funcional"',
"self::function","@alternative","self::*");(0,sre.AbstractionSpanish.defineRule_)("abstr-function","mathspeak.brief",'[t] "funci\u00f3n"',"self::function","@alternative","self::*");(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-function","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionSpanish.defineRule_)("abstr-lim","mathspeak.default",'[t] "funci\u00f3n de l\u00edmite"',"self::function","@alternative",'@role="limit function"');(0,sre.AbstractionSpanish.defineRule_)("abstr-lim",
"mathspeak.brief",'[t] "l\u00edmite"',"self::function","@alternative",'@role="limit function"');(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-lim","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionSpanish.defineRule_)("abstr-fraction","mathspeak.default",'[t] "fracci\u00f3n"',"self::fraction","@alternative");(0,sre.AbstractionSpanish.defineRule_)("abstr-fraction","mathspeak.brief",'[t] "frac"',"self::fraction","@alternative");(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-fraction",
"mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionSpanish.defineRule_)("abstr-continued-fraction","mathspeak.default",'[t] "fracci\u00f3n continua"',"self::fraction","@alternative",'children/*[2]/descendant-or-self::*[@role="ellipsis"]',"self::*","self::*");(0,sre.AbstractionSpanish.defineRule_)("abstr-continued-fraction","mathspeak.brief",'[t] "frac continua"',"self::fraction","@alternative",'children/*[2]/descendant-or-self::*[@role="ellipsis"]',"self::*","self::*");(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-continued-fraction",
"mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionSpanish.defineRule_)("abstr-sqrt","mathspeak.default",'[t] "ra\u00edz cuadrada"',"self::sqrt","@alternative");(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-sqrt","mathspeak.default","mathspeak.brief");(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-sqrt","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionSpanish.defineRule_)("abstr-sqrt-nested","mathspeak.default",'[t] "ra\u00edz cuadrada anidada"',"self::sqrt","@alternative",
"children/*/descendant-or-self::sqrt or children/*/descendant-or-self::root");(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-sqrt-nested","mathspeak.default","mathspeak.brief");(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-sqrt-nested","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionSpanish.defineRule_)("abstr-root","mathspeak.default",'[t] "ra\u00edz del \u00edndice"; [n] children/*[1]; [t] "finalizar de \u00edndice"',"self::root","@alternative","following-sibling::* or ancestor::*/following-sibling::*");
(0,sre.AbstractionSpanish.defineRule_)("abstr-root","mathspeak.brief",'[t] "ra\u00edz"',"self::root","@alternative");(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-root","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionSpanish.defineRule_)("abstr-root-nested","mathspeak.default",'[t] "ra\u00edz anidada del \u00edndice"; [n] children/*[1]',"self::root","@alternative","children/*/descendant-or-self::sqrt or children/*/descendant-or-self::root");(0,sre.AbstractionSpanish.defineRule_)("abstr-root-nested",
"mathspeak.default",'[t] "ra\u00edz anidada del \u00edndice"; [n] children/*[1]; [t] "finalizar de \u00edndice"',"self::root","@alternative","children/*/descendant-or-self::sqrt or children/*/descendant-or-self::root","following-sibling::* or ancestor::*/following-sibling::*");(0,sre.AbstractionSpanish.defineRule_)("abstr-root-nested","mathspeak.brief",'[t] "ra\u00edz anidada"',"self::root","@alternative","children/*/descendant-or-self::sqrt or children/*/descendant-or-self::root");(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-root-nested",
"mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionSpanish.defineRule_)("abstr-superscript","mathspeak.default",'[t] "potencia"',"self::superscript","@alternative","self::*","self::*","self::*","self::*");(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-superscript","mathspeak.default","mathspeak.brief");(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-superscript","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionSpanish.defineRule_)("abstr-subscript","mathspeak.default",
'[t] "sub\u00edndice"',"self::subscript","@alternative","self::*","self::*","self::*");(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-subscript","mathspeak.default","mathspeak.brief");(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-subscript","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionSpanish.defineRule_)("abstr-subsup","mathspeak.default",'[t] "potencia con sub\u00edndice"',"self::superscript","@alternative",'name(children/*[1])="subscript"',"self::*","self::*","self::*");
(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-subsup","mathspeak.default","mathspeak.brief");(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-subsup","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionSpanish.defineRule_)("abstr-infixop","mathspeak.default",'[t] @role (grammar:localRole); [t] "con"; [t] count(./children/*); [t] "elementos"',"self::infixop","@alternative");(0,sre.AbstractionSpanish.defineRule_)("abstr-infixop","mathspeak.default",'[t] @role (grammar:localRole); [t] "con una cantidad variable de elementos"',
"self::infixop","@alternative","count(./children/*)>2",'./children/punctuation[@role="ellipsis"]');(0,sre.AbstractionSpanish.defineRule_)("abstr-infixop","mathspeak.brief","[t] @role (grammar:localRole)","self::infixop","@alternative");(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-infixop","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionSpanish.defineRule_)("abstr-addition","mathspeak.default",'[t] "suma con"; [t] count(./children/*); [t] "sumandos"',"self::infixop","@alternative",
'@role="addition"');(0,sre.AbstractionSpanish.defineRule_)("abstr-addition","mathspeak.brief",'[t] "suma"',"self::infixop","@alternative",'@role="addition"');(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-addition","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionSpanish.defineRule_)("abstr-var-addition","mathspeak.default",'[t] "suma con n\u00famero variable de sumandos"',"self::infixop","@alternative",'@role="addition"',"count(./children/*)>2",'./children/punctuation[@role="ellipsis"]');
(0,sre.AbstractionSpanish.defineRule_)("abstr-multiplication","mathspeak.default",'[t] "producto con"; [t] count(./children/*); [t] "factores"',"self::infixop","@alternative",'@role="multiplication"');(0,sre.AbstractionSpanish.defineRule_)("abstr-multiplication","mathspeak.brief",'[t] "producto"',"self::infixop","@alternative",'@role="multiplication"');(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-multiplication","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionSpanish.defineRuleAlias_)("abstr-multiplication",
"self::infixop","@alternative",'@role="implicit"');(0,sre.AbstractionSpanish.defineRule_)("abstr-var-multiplication","mathspeak.default",'[t] "producto con una cantidad variable de factores"',"self::infixop","@alternative",'@role="multiplication"',"count(./children/*)>2",'./children/punctuation[@role="ellipsis"]');(0,sre.AbstractionSpanish.defineRuleAlias_)("abstr-var-multiplication","self::infixop","@alternative",'@role="implicit"',"count(./children/*)>2",'./children/punctuation[@role="ellipsis"]');
(0,sre.AbstractionSpanish.defineRule_)("abstr-vector","mathspeak.default",'[t] "vector de dimensi\u00f3n"; [t] count(./children/*)',"self::vector","@alternative");(0,sre.AbstractionSpanish.defineRule_)("abstr-vector","mathspeak.brief",'[t] "vector"',"self::vector","@alternative");(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-vector","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionSpanish.defineRule_)("abstr-var-vector","mathspeak.default",'[t] "vector de dimensi\u00f3n n"',"self::vector",
"@alternative",'./children/*/children/punctuation[@role="ellipsis"]');(0,sre.AbstractionSpanish.defineRule_)("abstr-binomial","mathspeak.default",'[t] "binomio"',"self::vector","@alternative",'@role="binomial"');(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-binomial","mathspeak.default","mathspeak.brief");(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-binomial","mathspeak.default","mathspeak.sbrief");(0,sre.AbstractionSpanish.defineRule_)("abstr-determinant","mathspeak.default",
'[t] "determinante de dimensi\u00f3n"; [t] count(./children/*)',"self::matrix","@alternative",'@role="determinant"',"self::*");(0,sre.AbstractionSpanish.defineRule_)("abstr-determinant","mathspeak.brief",'[t] "determinante"',"self::matrix","@alternative",'@role="determinant"',"self::*");(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-determinant","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionSpanish.defineRule_)("abstr-var-determinant","mathspeak.default",'[t] "determinante de dimensi\u00f3n n"',
"self::matrix","@alternative",'@role="determinant"','./children/*/children/*/children/punctuation[@role="ellipsis"]');(0,sre.AbstractionSpanish.defineRule_)("abstr-squarematrix","mathspeak.default",'[t] "matriz cuadrada de dimensi\u00f3n"; [t] count(./children/*)',"self::matrix","@alternative",'@role="squarematrix"');(0,sre.AbstractionSpanish.defineRule_)("abstr-squarematrix","mathspeak.brief",'[t] "matriz cuadrada"',"self::matrix","@alternative",'@role="squarematrix"');(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-squarematrix",
"mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionSpanish.defineRule_)("abstr-rowvector","mathspeak.default",'[t] "vector fila de dimensi\u00f3n"; [t] count(./children/row/children/*) ',"self::matrix","@alternative",'@role="rowvector"');(0,sre.AbstractionSpanish.defineRule_)("abstr-rowvector","mathspeak.brief",'[t] "vector fila"',"self::matrix","@alternative",'@role="rowvector"');(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-rowvector","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionSpanish.defineRule_)("abstr-var-matrix",
"mathspeak.default",'[t] "vector fila de dimensi\u00f3n n"',"self::matrix","@alternative",'@role="rowvector"','./children/*/children/*/children/punctuation[@role="ellipsis"]');(0,sre.AbstractionSpanish.defineRule_)("abstr-matrix","mathspeak.default",'[t] count(children/*);  [t] "por";[t] count(children/*[1]/children/*); [t] "matriz"',"self::matrix","@alternative");(0,sre.AbstractionSpanish.defineRule_)("abstr-matrix","mathspeak.brief",'[t] "matriz"',"self::matrix","@alternative");(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-matrix",
"mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionSpanish.defineRule_)("abstr-var-matrix","mathspeak.default",'[t] "matriz de dimensi\u00f3n n por m"',"self::matrix","@alternative",'./children/*/children/*/children/punctuation[@role="ellipsis"]');(0,sre.AbstractionSpanish.defineRule_)("abstr-cases","mathspeak.default",'[t] "declaraci\u00f3n de caso";[t] "con"; [t] count(children/*); [t] "casos"',"self::cases","@alternative");(0,sre.AbstractionSpanish.defineRule_)("abstr-cases","mathspeak.brief",
'[t] "declaraci\u00f3n de caso"',"self::cases","@alternative");(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-cases","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionSpanish.defineRule_)("abstr-var-cases","mathspeak.default",'[t] "declaraci\u00f3n de caso con n\u00famero variable de casos"',"self::cases","@alternative",'./children/row/children/cell/children/punctuation[@role="ellipsis"]or ./children/line/children/punctuation[@role="ellipsis"]');(0,sre.AbstractionSpanish.defineRule_)("abstr-punctuated",
"mathspeak.default",'[t] "lista separada por"; [n] content/*[1]; [t] "de longitud"; [t] count(children/*) - count(content/*)',"self::punctuated","@alternative");(0,sre.AbstractionSpanish.defineRule_)("abstr-punctuated","mathspeak.brief",'[t] "lista separada por"; [n] content/*[1]',"self::punctuated","@alternative");(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-punctuated","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionSpanish.defineRule_)("abstr-var-punctuated","mathspeak.default",
'[t] "lista separada por"; [n] content/*[1]','[t] "de longitud variable"',"self::punctuated","@alternative",'./children/punctuation[@role="ellipsis"]');(0,sre.AbstractionSpanish.defineRule_)("abstr-bigop","mathspeak.default","[n] content/*[1]","self::bigop","@alternative","self::*");(0,sre.AbstractionSpanish.defineRule_)("abstr-integral","mathspeak.default",'[t] "integral"',"self::*","@alternative",'@role="integral"');(0,sre.AbstractionSpanish.defineRule_)("abstr-relation","mathspeak.default","[t] @role (grammar:localRole);",
"self::relseq","@alternative","count(./children/*)=2");(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-relation","mathspeak.default","mathspeak.brief");(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-relation","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionSpanish.defineRule_)("abstr-relation","mathspeak.default",'[t] "secuencia de"; [t] @role (grammar:localRole); [t] "con"; [t] count(./children/*); [t] "elementos"',"self::relseq","@alternative","count(./children/*)>2");
(0,sre.AbstractionSpanish.defineRule_)("abstr-relation","mathspeak.brief",'[t] "secuencia de"; [t] @role (grammar:localRole)',"self::relseq","@alternative","count(./children/*)>2");(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-relation","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionSpanish.defineRule_)("abstr-var-relation","mathspeak.default",'[t] "secuencia de"; [t] @role (grammar:localRole); [t] "con una cantidad variable de elementos"',"self::relseq","@alternative","count(./children/*)>2",
'./children/punctuation[@role="ellipsis"]');(0,sre.AbstractionSpanish.defineUniqueRuleAlias_)("abstr-relation","mathspeak.default","self::multirel","@alternative",'@role!="unknown"',"count(./children/*)>2");(0,sre.AbstractionSpanish.defineUniqueRuleAlias_)("abstr-relation","mathspeak.brief","self::multirel","@alternative",'@role!="unknown"',"count(./children/*)>2");(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-relation","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionSpanish.defineRuleAlias_)("abstr-var-relation",
"self::multirel","@alternative",'@role!="unknown"',"count(./children/*)>2",'./children/punctuation[@role="ellipsis"]');(0,sre.AbstractionSpanish.defineRule_)("abstr-multirel","mathspeak.default",'[t] "secuencia de relaci\u00f3n"; [t] "con"; [t] count(./children/*); [t] "elementos"',"self::multirel","@alternative","count(./children/*)>2");(0,sre.AbstractionSpanish.defineRule_)("abstr-multirel","mathspeak.brief",'[t] "secuencia de relaci\u00f3n"',"self::multirel","@alternative","count(./children/*)>2");
(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-multirel","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionSpanish.defineRule_)("abstr-var-multirel","mathspeak.default",'[t] "secuencia de relaci\u00f3n con n\u00famero variable de elementos"',"self::multirel","@alternative","count(./children/*)>2",'./children/punctuation[@role="ellipsis"]');(0,sre.AbstractionSpanish.defineRule_)("abstr-table","mathspeak.default",'[t] "mesa con"; [t] count(children/*); [t] "filas y";[t] count(children/*[1]/children/*); [t] "columnas"',
"self::table","@alternative");(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-table","mathspeak.default","mathspeak.brief");(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-table","mathspeak.brief","mathspeak.sbrief");(0,sre.AbstractionSpanish.defineRule_)("abstr-line","mathspeak.default",'[t] "en"; [t] @role (grammar:localRole);',"self::line","@alternative");(0,sre.AbstractionSpanish.defineRule_)("abstr-row","mathspeak.default",'[t] "en"; [t] @role (grammar:localRole);[t] count(preceding-sibling::..); [t] "con";[t] count(children/*); [t] "columnas"',
"self::row","@alternative","*");(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-row","mathspeak.default","mathspeak.brief");(0,sre.AbstractionSpanish.defineSpecialisedRule_)("abstr-row","mathspeak.default","mathspeak.sbrief");(0,sre.AbstractionSpanish.defineRule_)("abstr-cell","mathspeak.default",'[t] "en"; [t] @role (grammar:localRole);',"self::cell","@alternative")};sre.AbstractionSpanish.getInstance().initializer=[sre.AbstractionSpanish.initAbstractionSpanish_];sre.ClearspeakRules=function(){sre.MathStore.call(this)};goog.inherits(sre.ClearspeakRules,sre.MathStore);goog.addSingletonGetter(sre.ClearspeakRules);sre.ClearspeakRules.mathStore=sre.ClearspeakRules.getInstance();sre.ClearspeakRules.defineRule_=goog.bind(sre.ClearspeakRules.mathStore.defineRule,sre.ClearspeakRules.mathStore);
sre.ClearspeakRules.initClearspeakRules_=function(){(0,sre.ClearspeakRules.defineRule_)("fraction","mathspeak.clearspeak",'[t] "the fraction with numerator"; [n] children/*[1]; [p] (pause:300); [t] "and denominator"; [n] children/*[2]; [p] (pause:500)',"self::fraction");(0,sre.ClearspeakRules.defineRule_)("sqrt","mathspeak.clearspeak",'[t] "the square root of"; [n] children/*[1]; [p] (pause:500)',"self::sqrt")};sre.ClearspeakRules.getInstance().initializer=[sre.ClearspeakRules.initClearspeakRules_];sre.MathmlStoreUtil={};sre.MathmlStoreUtil.matchMathjaxToMathml=function(a){return sre.Engine.getInstance().alternativeHost.querySelector("#"+a.id)};sre.MathmlStoreUtil.retrieveMathjaxExtender=function(a){return(a=sre.MathmlStoreUtil.matchMathjaxToMathml(a))?[a]:[]};sre.MathmlStoreUtil.retrieveMathjaxLeaf=function(a){return(a=sre.MathmlStoreUtil.matchMathjaxToMathml(a))?[a]:[]};
sre.MathmlStoreUtil.checkMathjaxTag=function(a,b){return(a=sre.MathmlStoreUtil.matchMathjaxToMathml(a))&&a.tagName.toUpperCase()==b?[a]:[]};sre.MathmlStoreUtil.checkMathjaxMunder=function(a){return sre.MathmlStoreUtil.checkMathjaxTag(a,"MUNDER")};sre.MathmlStoreUtil.checkMathjaxMover=function(a){return sre.MathmlStoreUtil.checkMathjaxTag(a,"MOVER")};sre.MathmlStoreUtil.checkMathjaxMsub=function(a){return sre.MathmlStoreUtil.checkMathjaxTag(a,"MSUB")};
sre.MathmlStoreUtil.checkMathjaxMsup=function(a){return sre.MathmlStoreUtil.checkMathjaxTag(a,"MSUP")};sre.MathmlStoreUtil.mfencedSeparators=function(a,b){var c=sre.MathUtil.nextSeparatorFunction(b);return function(){return c?[sre.AuditoryDescription.create({text:c()},{translate:!0})]:[]}};
sre.MathmlStoreUtil.contentIterator=function(a,b){var c=0<a.length?sre.XpathUtil.evalXPath("../../content/*",a[0]):[];return function(){var a=c.shift(),e=b?[sre.AuditoryDescription.create({text:b},{translate:!0})]:[];if(!a)return e;a=sre.SpeechRuleEngine.getInstance().evaluateNode(a);return e.concat(a)}};sre.StoreUtil={};sre.StoreUtil.nodeCounter=function(a,b){var c=a.length,d=0,e=b;b||(e="");return function(){d<c&&(d+=1);return e+" "+d}};sre.EmacspeakRules=function(){sre.MathStore.call(this)};goog.inherits(sre.EmacspeakRules,sre.MathStore);goog.addSingletonGetter(sre.EmacspeakRules);sre.EmacspeakRules.mathStore=sre.EmacspeakRules.getInstance();sre.EmacspeakRules.defineRule_=goog.bind(sre.EmacspeakRules.mathStore.defineRule,sre.EmacspeakRules.mathStore);sre.EmacspeakRules.defineRuleAlias_=goog.bind(sre.EmacspeakRules.mathStore.defineRuleAlias,sre.EmacspeakRules.mathStore);
sre.EmacspeakRules.addContextFunction_=goog.bind(sre.EmacspeakRules.mathStore.contextFunctions.add,sre.EmacspeakRules.mathStore.contextFunctions);sre.EmacspeakRules.addCustomQuery_=goog.bind(sre.EmacspeakRules.mathStore.customQueries.add,sre.EmacspeakRules.mathStore.customQueries);sre.EmacspeakRules.addCustomString_=goog.bind(sre.EmacspeakRules.mathStore.customStrings.add,sre.EmacspeakRules.mathStore.customStrings);
sre.EmacspeakRules.initCustomFunctions_=function(){(0,sre.EmacspeakRules.addContextFunction_)("CTXFnodeCounter",sre.StoreUtil.nodeCounter);(0,sre.EmacspeakRules.addContextFunction_)("CTXFcontentIterator",sre.MathmlStoreUtil.contentIterator);(0,sre.EmacspeakRules.addCustomQuery_)("CQFvulgarFractionSmall",sre.MathspeakUtil.isSmallVulgarFraction);(0,sre.EmacspeakRules.addCustomString_)("CSFvulgarFraction",sre.MathspeakUtil.vulgarFraction)};
sre.EmacspeakRules.initSemanticRules_=function(){(0,sre.EmacspeakRules.defineRule_)("stree","emacspeak.default","[n] ./*[1]","self::stree");(0,sre.EmacspeakRules.defineRule_)("multrel","emacspeak.default",'[t] "multirelation"; [m] children/* (sepFunc:CTXFcontentIterator)',"self::multirel");(0,sre.EmacspeakRules.defineRule_)("variable-equality","emacspeak.default",'[t] "equation sequence"; [m] children/* (context:"part",ctxtFunc:CTXFnodeCounter,sepFunc:CTXFcontentIterator)','self::relseq[@role="equality"]',
"count(./children/*)>2",'./children/punctuation[@role="ellipsis"]');(0,sre.EmacspeakRules.defineRule_)("multi-equality","emacspeak.default",'[t] "equation sequence"; [m] children/* (context:"part",ctxtFunc:CTXFnodeCounter,sepFunc:CTXFcontentIterator)','self::relseq[@role="equality"]',"count(./children/*)>2");(0,sre.EmacspeakRules.defineRule_)("multi-equality","emacspeak.short",'[t] "equation sequence"; [m] children/* (sepFunc:CTXFcontentIterator)','self::relseq[@role="equality"]',"count(./children/*)>2");
(0,sre.EmacspeakRules.defineRule_)("equality","emacspeak.default",'[t] "equation"; [t] "left hand side"; [n] children/*[1];[p] (pause:200); [n] content/*[1] (pause:200);[t] "right hand side"; [n] children/*[2]','self::relseq[@role="equality"]',"count(./children/*)=2");(0,sre.EmacspeakRules.defineRule_)("simple-equality","emacspeak.default","[n] children/*[1]; [p] (pause:200); [n] content/*[1] (pause:200);[n] children/*[2]",'self::relseq[@role="equality"]',"count(./children/*)=2","./children/identifier or ./children/number");
(0,sre.EmacspeakRules.defineRule_)("simple-equality2","emacspeak.default","[n] children/*[1]; [p] (pause:200); [n] content/*[1] (pause:200);[n] children/*[2]",'self::relseq[@role="equality"]',"count(./children/*)=2","./children/function or ./children/appl");(0,sre.EmacspeakRules.defineRule_)("relseq","emacspeak.default","[m] children/* (sepFunc:CTXFcontentIterator)","self::relseq");(0,sre.EmacspeakRules.defineRule_)("implicit","emacspeak.default","[m] children/*","self::infixop",'@role="implicit"',
'children/*[1][@role="latinletter"] or children/*[1][@role="greekletter"] or children/*[1][@role="otherletter"] or name(children/*[1])="number"','children/*[2][@role="latinletter"] or children/*[2][@role="greekletter"] or children/*[2][@role="otherletter"] or name(children/*[2])="number"');(0,sre.EmacspeakRules.defineRule_)("binary-operation","emacspeak.default","[p] (pause:100); [m] children/* (sepFunc:CTXFcontentIterator); [p] (pause:100);","self::infixop");(0,sre.EmacspeakRules.defineRule_)("variable-addition",
"emacspeak.default",'[t] "sum with variable number of summands";[p] (pause:400); [m] children/* (sepFunc:CTXFcontentIterator)','self::infixop[@role="addition"]',"count(children/*)>2",'children/punctuation[@role="ellipsis"]');(0,sre.EmacspeakRules.defineRule_)("prefix","emacspeak.default",'[t] "prefix"; [n] text(); [t] "of" (pause 150);[n] children/*[1]',"self::prefixop");(0,sre.EmacspeakRules.defineRule_)("negative","emacspeak.default",'[t] "negative"; [n] children/*[1]',"self::prefixop",'self::prefixop[@role="negative"]');
(0,sre.EmacspeakRules.defineRule_)("postfix","emacspeak.default",'[n] children/*[1]; [t] "postfix"; [n] text() (pause 300)',"self::postfixop");(0,sre.EmacspeakRules.defineRule_)("identifier","emacspeak.default","[n] text()","self::identifier");(0,sre.EmacspeakRules.defineRule_)("number","emacspeak.default","[n] text()","self::number");(0,sre.EmacspeakRules.defineRule_)("font","mathspeak.default","[t] @font; [n] . (grammar:ignoreFont=@font)","self::*","@font",'not(contains(@grammar, "ignoreFont"))',
'@font!="normal"');(0,sre.EmacspeakRules.defineRule_)("font-identifier-short","emacspeak.default","[t] @font; [n] CQFhideFont; [t] CSFshowFont","self::identifier","string-length(text())=1","@font",'@font="normal"','""=translate(text(), "abcdefghijklmnopqrstuvwxyz\u03b1\u03b2\u03b3\u03b4\u03b5\u03b6\u03b7\u03b8\u03b9\u03ba\u03bb\u03bc\u03bd\u03be\u03bf\u03c0\u03c1\u03c2\u03c3\u03c4\u03c5\u03c6\u03c7\u03c8\u03c9ABCDEFGHIJKLMNOPQRSTUVWXYZ\u0391\u0392\u0393\u0394\u0395\u0396\u0397\u0398\u0399\u039a\u039b\u039c\u039d\u039e\u039f\u03a0\u03a1\u03a3\u03a3\u03a4\u03a5\u03a6\u03a7\u03a8\u03a9", "")',
'@role!="unit"');(0,sre.EmacspeakRules.defineRule_)("font-identifier","mathspeak.default","[t] @font; [n] . (grammar:ignoreFont=@font)","self::identifier","string-length(text())=1","@font",'@font="normal"','not(contains(@grammar, "ignoreFont"))','@role!="unit"');(0,sre.EmacspeakRules.defineRule_)("omit-font","mathspeak.default","[n] . (grammar:ignoreFont=@font)","self::identifier","string-length(text())=1","@font",'not(contains(@grammar, "ignoreFont"))','@font="italic"');(0,sre.EmacspeakRules.defineRule_)("simple-fraction",
"emacspeak.default",'[p] (pause:100); [n] children/*[1] (rate:0.35); [t] "over";  [n] children/*[2] (rate:-0.35); [p] (pause:100)',"self::fraction",'name(children/*[1])="number" or name(children/*[1])="identifier"','name(children/*[2])="number" or name(children/*[2])="identifier"');(0,sre.EmacspeakRules.defineRule_)("vulgar-fraction","emacspeak.default","[t] CSFvulgarFraction","self::fraction",'@role="vulgar"',"CQFvulgarFractionSmall");(0,sre.EmacspeakRules.defineRule_)("fraction","emacspeak.default",
'[p] (pause:250); [n] children/*[1] (rate:0.35); [p] (pause:250); [t] "divided by"; [p] (pause:250);  [n] children/*[2] (rate:-0.35); [p] (pause:250)',"self::fraction");(0,sre.EmacspeakRules.defineRule_)("superscript","emacspeak.default",'[n] children/*[1]; [t] "super"; [n] children/*[2] (pitch:0.35);[p] (pause:300)',"self::superscript");(0,sre.EmacspeakRules.defineRule_)("subscript","emacspeak.default",'[n] children/*[1]; [t] "sub"; [n] children/*[2] (pitch:-0.35);[p] (pause:300)',"self::subscript");
(0,sre.EmacspeakRules.defineRule_)("ellipsis","emacspeak.default",'[p] (pause:200); [t] "ellipsis"; [p] (pause:300)',"self::punctuation",'self::punctuation[@role="ellipsis"]');(0,sre.EmacspeakRules.defineRule_)("fence-single","emacspeak.default","[n] text()","self::punctuation",'self::punctuation[@role="openfence"]');(0,sre.EmacspeakRules.defineRuleAlias_)("fence-single","self::punctuation",'self::punctuation[@role="closefence"]');(0,sre.EmacspeakRules.defineRuleAlias_)("fence-single","self::punctuation",
'self::punctuation[@role="vbar"]');(0,sre.EmacspeakRules.defineRuleAlias_)("fence-single","self::punctuation",'self::punctuation[@role="application"]');(0,sre.EmacspeakRules.defineRule_)("omit-empty","emacspeak.default","[p] (pause:100)","self::empty");(0,sre.EmacspeakRules.defineRule_)("fences-open-close","emacspeak.default","[p] (pause:200); [n] children/*[1] (rate:0.35); [p] (pause:200)","self::fenced",'@role="leftright"');(0,sre.EmacspeakRules.defineRule_)("fences-open-close-in-appl","emacspeak.default",
"[p] (pause:200); [n] children/*[1]; [p] (pause:200);",'self::fenced[@role="leftright"]',"./parent::children/parent::appl");(0,sre.EmacspeakRules.defineRule_)("fences-neutral","emacspeak.default",'[p] (pause:100); [t] "absolute value of"; [n] children/*[1];[p] (pause:350);',"self::fenced",'self::fenced[@role="neutral"]');(0,sre.EmacspeakRules.defineRule_)("omit-fences","emacspeak.default","[p] (pause:500); [n] children/*[1]; [p] (pause:200);","self::fenced");(0,sre.EmacspeakRules.defineRule_)("matrix",
"emacspeak.default",'[t] "matrix"; [m] children/* (ctxtFunc:CTXFnodeCounter,context:"row",pause:100)',"self::matrix");(0,sre.EmacspeakRules.defineRule_)("matrix-row","emacspeak.default",'[m] children/* (ctxtFunc:CTXFnodeCounter,context:"column",pause:100)','self::row[@role="matrix"]');(0,sre.EmacspeakRules.defineRule_)("matrix-cell","emacspeak.default","[n] children/*[1]",'self::cell[@role="matrix"]');(0,sre.EmacspeakRules.defineRule_)("vector","emacspeak.default",'[t] "vector"; [m] children/* (ctxtFunc:CTXFnodeCounter,context:"element",pause:100)',
"self::vector");(0,sre.EmacspeakRules.defineRule_)("cases","emacspeak.default",'[t] "case statement"; [m] children/* (ctxtFunc:CTXFnodeCounter,context:"case",pause:100)',"self::cases");(0,sre.EmacspeakRules.defineRule_)("cases-row","emacspeak.default","[m] children/*",'self::row[@role="cases"]');(0,sre.EmacspeakRules.defineRule_)("cases-cell","emacspeak.default","[n] children/*[1]",'self::cell[@role="cases"]');(0,sre.EmacspeakRules.defineRule_)("row","emacspeak.default",'[m] ./* (ctxtFunc:CTXFnodeCounter,context:"column",pause:100)',
"self::row");(0,sre.EmacspeakRules.defineRule_)("cases-end","emacspeak.default",'[t] "case statement"; [m] children/* (ctxtFunc:CTXFnodeCounter,context:"case",pause:100);[t] "end cases"',"self::cases","following-sibling::*");(0,sre.EmacspeakRules.defineRule_)("multiline","emacspeak.default",'[t] "multiline equation";[m] children/* (ctxtFunc:CTXFnodeCounter,context:"line",pause:100)',"self::multiline");(0,sre.EmacspeakRules.defineRule_)("line","emacspeak.default","[m] children/*","self::line");(0,sre.EmacspeakRules.defineRule_)("table",
"emacspeak.default",'[t] "multiline equation";[m] children/* (ctxtFunc:CTXFnodeCounter,context:"row",pause:200)',"self::table");(0,sre.EmacspeakRules.defineRule_)("table-row","emacspeak.default","[m] children/* (pause:100)",'self::row[@role="table"]');(0,sre.EmacspeakRules.defineRuleAlias_)("cases-cell",'self::cell[@role="table"]');(0,sre.EmacspeakRules.defineRule_)("end-punct","emacspeak.default","[m] children/*; [p] (pause:300)","self::punctuated",'@role="endpunct"');(0,sre.EmacspeakRules.defineRule_)("start-punct",
"emacspeak.default","[n] content/*[1]; [p] (pause:200); [m] children/*[position()>1]","self::punctuated",'@role="startpunct"');(0,sre.EmacspeakRules.defineRule_)("integral-punct","emacspeak.default","[n] children/*[1] (rate:0.2); [n] children/*[3] (rate:0.2)","self::punctuated",'@role="integral"');(0,sre.EmacspeakRules.defineRule_)("punctuated","emacspeak.default","[m] children/* (pause:100)","self::punctuated");(0,sre.EmacspeakRules.defineRule_)("function","emacspeak.default","[n] text()","self::function");
(0,sre.EmacspeakRules.defineRule_)("appl","emacspeak.default","[n] children/*[1]; [n] content/*[1]; [n] children/*[2]","self::appl");(0,sre.EmacspeakRules.defineRule_)("sum-only","emacspeak.default",'[n] children/*[1]; [t] "from"; [n] children/*[2]; [t] "to";[n] children/*[3]',"self::limboth",'@role="sum" or @role="integral"');(0,sre.EmacspeakRules.defineRule_)("limboth","emacspeak.default",'[n] children/*[1]; [p] (pause 100); [t] "over"; [n] children/*[2];[t] "under"; [n] children/*[3]; [p] (pause 250);',
"self::limboth");(0,sre.EmacspeakRules.defineRule_)("limlower","emacspeak.default",'[n] children/*[1]; [t] "over"; [n] children/*[2];',"self::limlower");(0,sre.EmacspeakRules.defineRule_)("limupper","emacspeak.default",'[n] children/*[1]; [t] "under"; [n] children/*[2];',"self::limupper");(0,sre.EmacspeakRules.defineRule_)("largeop","emacspeak.default","[n] text()","self::largeop");(0,sre.EmacspeakRules.defineRule_)("bigop","emacspeak.default",'[n] children/*[1]; [p] (pause 100); [t] "over"; [n] children/*[2];[p] (pause 250);',
"self::bigop");(0,sre.EmacspeakRules.defineRule_)("integral","emacspeak.default","[n] children/*[1]; [p] (pause 100); [n] children/*[2];[p] (pause 200); [n] children/*[3] (rate:0.35);","self::integral");(0,sre.EmacspeakRules.defineRule_)("sqrt","emacspeak.default",'[t] "Square root of"; [n] children/*[1] (rate:0.35); [p] (pause:400)',"self::sqrt");(0,sre.EmacspeakRules.defineRule_)("square","emacspeak.default",'[n] children/*[1]; [t] "squared" (pitch:0.35); [p] (pause:200)',"self::superscript","children/*[2][text()=2]",
'name(./children/*[1])!="text"');(0,sre.EmacspeakRules.defineRule_)("cube","emacspeak.default",'[n] children/*[1]; [t] "cubed" (pitch:0.35); [p] (pause:200)',"self::superscript","children/*[2][text()=3]",'name(./children/*[1])!="text"');(0,sre.EmacspeakRules.defineRule_)("root","emacspeak.default",'[t] "root of order"; [n] children/*[1];[t] "over"; [n] children/*[1] (rate:0.35); [p] (pause:400)',"self::root");(0,sre.EmacspeakRules.defineRule_)("text-no-mult","emacspeak.default","[n] children/*[1]; [p] (pause:200); [n] children/*[2]",
"self::infixop","children/text");(0,sre.EmacspeakRules.defineRule_)("text","emacspeak.default","[n] text(); [p] (pause:200)","self::text");(0,sre.EmacspeakRules.defineRule_)("unit","emacspeak.default","[t] text() (annotation:unit, preprocess)","self::identifier",'@role="unit"');(0,sre.EmacspeakRules.defineRule_)("unit-square","emacspeak.default",'[t] "square"; [n] children/*[1]',"self::superscript",'@role="unit"',"children/*[2][text()=2]",'name(children/*[1])="identifier"');(0,sre.EmacspeakRules.defineRule_)("unit-cubic",
"emacspeak.default",'[t] "cubic"; [n] children/*[1]',"self::superscript",'@role="unit"',"children/*[2][text()=3]",'name(children/*[1])="identifier"');(0,sre.EmacspeakRules.defineRule_)("reciprocal","emacspeak.default",'[t] "reciprocal"; [n] children/*[1]',"self::superscript",'@role="unit"','name(children/*[1])="identifier"','name(children/*[2])="prefixop"','children/*[2][@role="negative"]',"children/*[2]/children/*[1][text()=1]",'count(preceding-sibling::*)=0 or preceding-sibling::*[@role!="unit"]');
(0,sre.EmacspeakRules.defineRule_)("reciprocal","emacspeak.default",'[t] "per"; [n] children/*[1]',"self::superscript",'@role="unit"','name(children/*[1])="identifier"','name(children/*[2])="prefixop"','children/*[2][@role="negative"]',"children/*[2]/children/*[1][text()=1]",'preceding-sibling::*[@role="unit"]');(0,sre.EmacspeakRules.defineRule_)("unit-combine","emacspeak.default","[m] children/*","self::infixop",'@role="unit"');(0,sre.EmacspeakRules.defineRule_)("unit-divide","emacspeak.default",
'[n] children/*[1] (pitch:0.3); [t] "per"; [n] children/*[2] (pitch:-0.3)',"self::fraction",'@role="unit"')};sre.EmacspeakRules.getInstance().initializer=[sre.EmacspeakRules.initCustomFunctions_,sre.EmacspeakRules.initSemanticRules_];sre.MathmlStore=function(){sre.MathStore.call(this)};goog.inherits(sre.MathmlStore,sre.MathStore);goog.addSingletonGetter(sre.MathmlStore);sre.MathmlStore.prototype.defineMathmlRule=function(a,b,c){this.defineRule(a,b,c,"self::mathml:"+a)};sre.MathmlStore.prototype.defineDefaultMathmlRule=function(a,b){this.defineRule(a,"default.default",b,"self::mathml:"+a)};sre.MathmlStoreRules=function(){sre.MathmlStore.call(this)};goog.inherits(sre.MathmlStoreRules,sre.MathmlStore);goog.addSingletonGetter(sre.MathmlStoreRules);sre.MathmlStoreRules.mathStore=sre.MathmlStoreRules.getInstance();sre.MathmlStoreRules.defineDefaultMathmlRule_=goog.bind(sre.MathmlStoreRules.mathStore.defineDefaultMathmlRule,sre.MathmlStoreRules.mathStore);sre.MathmlStoreRules.defineRule_=goog.bind(sre.MathmlStoreRules.mathStore.defineRule,sre.MathmlStoreRules.mathStore);
sre.MathmlStoreRules.defineRuleAlias_=goog.bind(sre.MathmlStoreRules.mathStore.defineRuleAlias,sre.MathmlStoreRules.mathStore);sre.MathmlStoreRules.addContextFunction_=goog.bind(sre.MathmlStoreRules.mathStore.contextFunctions.add,sre.MathmlStoreRules.mathStore.contextFunctions);sre.MathmlStoreRules.addCustomQuery_=goog.bind(sre.MathmlStoreRules.mathStore.customQueries.add,sre.MathmlStoreRules.mathStore.customQueries);
sre.MathmlStoreRules.initCustomFunctions_=function(){(0,sre.MathmlStoreRules.addContextFunction_)("CTXFnodeCounter",sre.StoreUtil.nodeCounter);(0,sre.MathmlStoreRules.addContextFunction_)("CTXFmfSeparators",sre.MathmlStoreUtil.mfencedSeparators);(0,sre.MathmlStoreRules.addCustomQuery_)("CQFextender",sre.MathmlStoreUtil.retrieveMathjaxExtender);(0,sre.MathmlStoreRules.addCustomQuery_)("CQFmathmlmunder",sre.MathmlStoreUtil.checkMathjaxMunder);(0,sre.MathmlStoreRules.addCustomQuery_)("CQFmathmlmover",
sre.MathmlStoreUtil.checkMathjaxMover);(0,sre.MathmlStoreRules.addCustomQuery_)("CQFmathmlmsub",sre.MathmlStoreUtil.checkMathjaxMsub);(0,sre.MathmlStoreRules.addCustomQuery_)("CQFmathmlmsup",sre.MathmlStoreUtil.checkMathjaxMsup);(0,sre.MathmlStoreRules.addCustomQuery_)("CQFlookupleaf",sre.MathmlStoreUtil.retrieveMathjaxLeaf)};
sre.MathmlStoreRules.initDefaultRules_=function(){(0,sre.MathmlStoreRules.defineDefaultMathmlRule_)("math","[m] ./*");(0,sre.MathmlStoreRules.defineDefaultMathmlRule_)("semantics","[n] ./*[1]");(0,sre.MathmlStoreRules.defineDefaultMathmlRule_)("mspace","[p] (pause:250)");(0,sre.MathmlStoreRules.defineDefaultMathmlRule_)("mstyle","[m] ./*");(0,sre.MathmlStoreRules.defineDefaultMathmlRule_)("mpadded","[m] ./*");(0,sre.MathmlStoreRules.defineDefaultMathmlRule_)("merror","[m] ./*");(0,sre.MathmlStoreRules.defineDefaultMathmlRule_)("mphantom",
"[m] ./*");(0,sre.MathmlStoreRules.defineDefaultMathmlRule_)("mtext","[t] text(); [p] (pause:200)");(0,sre.MathmlStoreRules.defineDefaultMathmlRule_)("mi","[n] text()");(0,sre.MathmlStoreRules.defineDefaultMathmlRule_)("mo","[n] text() (rate:-0.1)");(0,sre.MathmlStoreRules.defineDefaultMathmlRule_)("mn","[n] text()");(0,sre.MathmlStoreRules.defineRule_)("mtext-variant","default.default",'[t] "begin"; [t] @mathvariant (pause:150);[t] text() (pause:150); [t] "end"; [t] @mathvariant (pause:200)',"self::mathml:mtext",
"@mathvariant",'@mathvariant!="normal"');(0,sre.MathmlStoreRules.defineRule_)("mi-variant","default.default","[t] @mathvariant; [n] text()","self::mathml:mi","@mathvariant",'@mathvariant!="normal"');(0,sre.MathmlStoreRules.defineRuleAlias_)("mi-variant","self::mathml:mn","@mathvariant",'@mathvariant!="normal"');(0,sre.MathmlStoreRules.defineRule_)("mo-variant","default.default","[t] @mathvariant; [n] text() (rate:-0.1)","self::mathml:mo","@mathvariant",'@mathvariant!="normal"');(0,sre.MathmlStoreRules.defineDefaultMathmlRule_)("ms",
'[t] "string" (pitch:0.5, rate:0.5); [t] text()');(0,sre.MathmlStoreRules.defineRule_)("unit","default.default",'[t] text() (grammar:annotation="unit":translate)',"self::mathml:mi",'@class="MathML-Unit"');(0,sre.MathmlStoreRules.defineDefaultMathmlRule_)("msup",'[n] ./*[1]; [t] "super";[n] ./*[2] (pitch:0.35); [p] (pause:300)');(0,sre.MathmlStoreRules.defineDefaultMathmlRule_)("msubsup",'[n] ./*[1]; [t] "sub"; [n] ./*[2] (pitch:-0.35); [p] (pause:200);[t] "super"; [n] ./*[3] (pitch:0.35); [p] (pause:300)');
(0,sre.MathmlStoreRules.defineDefaultMathmlRule_)("msub",'[n] ./*[1]; [t] "sub"; [n] ./*[2] (pitch:-0.35); [p] (pause:300)');(0,sre.MathmlStoreRules.defineDefaultMathmlRule_)("mover",'[n] ./*[2] (pitch:0.35); [p] (pause:200); [t] "over"; [n] ./*[1]; [p] (pause:400)');(0,sre.MathmlStoreRules.defineDefaultMathmlRule_)("munder",'[n] ./*[2] (pitch:-0.35); [t] "under"; [n] ./*[1]; [p] (pause:400)');(0,sre.MathmlStoreRules.defineDefaultMathmlRule_)("munderover",'[n] ./*[2] (pitch:-0.35); [t] "under and"; [n] ./*[3] (pitch:0.35); [t] "over"; [n] ./*[1]; [p] (pause:400)');
(0,sre.MathmlStoreRules.defineDefaultMathmlRule_)("mrow","[m] ./*");(0,sre.MathmlStoreRules.defineDefaultMathmlRule_)("msqrt",'[t] "Square root of"; [m] ./* (rate:0.2); [p] (pause:400)');(0,sre.MathmlStoreRules.defineDefaultMathmlRule_)("mroot",'[t] "root of order"; [n] ./*[2]; [t] "of";[n] ./*[1] (rate:0.2); [p] (pause:400)');(0,sre.MathmlStoreRules.defineDefaultMathmlRule_)("mfrac",' [p] (pause:400); [n] ./*[1] (pitch:0.3); [t] "divided by"; [n] ./*[2] (pitch:-0.3); [p] (pause:400)');(0,sre.MathmlStoreRules.defineRule_)("mfrac",
"default.short",'[p] (pause:200); [t] "start frac";[n] ./*[1] (pitch:0.3); [t] "over"; [n] ./*[2] (pitch:-0.3); [p] (pause:400); [t] "end frac"',"self::mathml:mfrac");(0,sre.MathmlStoreRules.defineRule_)("mfenced-single","default.default","[n] @open; [m] ./* (separator:@separators); [n] @close","self::mathml:mfenced","@open","@close","string-length(string(@separators))=1");(0,sre.MathmlStoreRules.defineRule_)("mfenced-single","default.default",'[t] "(" (grammar:translate); [m] ./* (separator:@separators); [n] @close',
"self::mathml:mfenced","not(@open)","@close","string-length(string(@separators))=1");(0,sre.MathmlStoreRules.defineRule_)("mfenced-single","default.default",'[t] "(" (grammar:translate); [m] ./* (separator:@separators); [t] ")" (grammar:translate)',"self::mathml:mfenced","not(@open)","not(@close)","string-length(string(@separators))=1");(0,sre.MathmlStoreRules.defineRule_)("mfenced-single","default.default",'[n] @open; [m] ./* (separator:@separators); [t] ")" (grammar:translate)',"self::mathml:mfenced",
"@open","not(@close)","string-length(string(@separators))=1");(0,sre.MathmlStoreRules.defineRule_)("mfenced-omit","default.default","[n] @open; [m] ./*; [n] @close","self::mathml:mfenced","@separators","@open","@close",'string(@separators)="" or string(@separators)=" "');(0,sre.MathmlStoreRules.defineRule_)("mfenced-omit","default.default",'[t] "(" (grammar:translate); [m] ./*; [n] @close',"self::mathml:mfenced","@separators","not(@open)","@close",'string(@separators)="" or string(@separators)=" "');
(0,sre.MathmlStoreRules.defineRule_)("mfenced-omit","default.default",'[n] @open; [m] ./*; [t] ")" (grammar:translate)',"self::mathml:mfenced","@separators","@open","not(@close)",'string(@separators)="" or string(@separators)=" "');(0,sre.MathmlStoreRules.defineRule_)("mfenced-omit","default.default",'[t] "(" (grammar:translate); [m] ./*; [t] ")" (grammar:translate)',"self::mathml:mfenced","@separators","not(@open)","not(@close)",'string(@separators)="" or string(@separators)=" "');(0,sre.MathmlStoreRules.defineRule_)("mfenced-comma",
"default.default",'[n] @open; [m] ./* (separator:"comma"); [n] @close',"self::mathml:mfenced","@open","@close","not(@separators)");(0,sre.MathmlStoreRules.defineRule_)("mfenced-comma","default.default",'[t] "(" (grammar:translate); [m] ./* (separator:"comma"); [n] @close',"self::mathml:mfenced","not(@open)","@close","not(@separators)");(0,sre.MathmlStoreRules.defineRule_)("mfenced-comma","default.default",'[n] @open; [m] ./* (separator:"comma"); [t] ")" (grammar:translate)',"self::mathml:mfenced",
"@open","not(@close)","not(@separators)");(0,sre.MathmlStoreRules.defineRule_)("mfenced-comma","default.default",'[t] "(" (grammar:translate); [m] ./* (separator:"comma"); [t] ")" (grammar:translate)',"self::mathml:mfenced","not(@open)","not(@close)","not(@separators)");(0,sre.MathmlStoreRules.defineRule_)("mfenced-multi","default.default","[n] @open; [m] ./* (sepFunc:CTXFmfSeparators, separator:@separators); [n] @close","self::mathml:mfenced","@open","@close","string-length(string(@separators))>1");
(0,sre.MathmlStoreRules.defineRule_)("mfenced-multi","default.default",'[t] "(" (grammar:translate); [m] ./* (sepFunc:CTXFmfSeparators, separator:@separators); [n] @close',"self::mathml:mfenced","not(@open)","@close","string-length(string(@separators))>1");(0,sre.MathmlStoreRules.defineRule_)("mfenced-multi","default.default",'[n] @open; [m] ./* (sepFunc:CTXFmfSeparators, separator:@separators); [t] ")" (grammar:translate)',"self::mathml:mfenced","@open","not(@close)","string-length(string(@separators))>1");
(0,sre.MathmlStoreRules.defineRule_)("mfenced-multi","default.default",'[t] "(" (grammar:translate); [m] ./* (sepFunc:CTXFmfSeparators, separator:@separators); [t] ")" (grammar:translate)',"self::mathml:mfenced","not(@open)","not(@close)","string-length(string(@separators))>1");(0,sre.MathmlStoreRules.defineRule_)("mtable","default.default",'[t] "matrix"; [m] ./* (ctxtFunc:CTXFnodeCounter,context:"row",pause:100)',"self::mathml:mtable");(0,sre.MathmlStoreRules.defineRule_)("mtr","default.default",
'[m] ./* (ctxtFunc:CTXFnodeCounter,context:"column",pause:100)',"self::mathml:mtr");(0,sre.MathmlStoreRules.defineRule_)("mtd","default.default","[m] ./*","self::mathml:mtd");(0,sre.MathmlStoreRules.defineRule_)("mtable","default.superbrief",'[t] count(child::mathml:mtr);  [t] "by";[t] count(child::mathml:mtr[1]/mathml:mtd); [t] "matrix";',"self::mathml:mtable");(0,sre.MathmlStoreRules.defineRule_)("mtable","default.short",'[t] "matrix"; [m] ./*',"self::mathml:mtable");(0,sre.MathmlStoreRules.defineRule_)("mtr",
"default.short","[m] ./*","self::mathml:mtr");(0,sre.MathmlStoreRules.defineRule_)("mtd","default.short",'[t] "Element"; [t] count(./preceding-sibling::mathml:mtd)+1;[t] count(./parent::mathml:mtr/preceding-sibling::mathml:mtr)+1;[p] (pause:500); [m] ./*',"self::mathml:mtd");(0,sre.MathmlStoreRules.defineRule_)("mmultiscripts-4","default.default",'[n] ./*[1]; [p] (pause:200);[t] "left sub"; [n] ./*[5] (pitch:-0.35); [p] (pause:200);[t] "left super"; [n] ./*[6] (pitch:0.35); [p] (pause:200);[t] "right sub"; [n] ./*[2] (pitch:-0.35); [p] (pause:200);[t] "right super"; [n] ./*[3] (pitch:0.35); [p] (pause:300);',
"self::mathml:mmultiscripts");(0,sre.MathmlStoreRules.defineRule_)("mmultiscripts-3-1","default.default",'[n] ./*[1]; [p] (pause:200);[t] "left sub"; [n] ./*[5] (pitch:-0.35); [p] (pause:200);[t] "left super"; [n] ./*[6] (pitch:0.35); [p] (pause:200);[t] "right super"; [n] ./*[3] (pitch:0.35); [p] (pause:300);',"self::mathml:mmultiscripts","./mathml:none=./*[2]","./mathml:mprescripts=./*[4]");(0,sre.MathmlStoreRules.defineRule_)("mmultiscripts-3-2","default.default",'[n] ./*[1]; [p] (pause:200);[t] "left sub"; [n] ./*[5] (pitch:-0.35); [p] (pause:200);[t] "left super"; [n] ./*[6] (pitch:0.35); [p] (pause:200);[t] "right sub"; [n] ./*[2] (pitch:-0.35); [p] (pause:200);',
"self::mathml:mmultiscripts","./mathml:none=./*[3]","./mathml:mprescripts=./*[4]");(0,sre.MathmlStoreRules.defineRule_)("mmultiscripts-3-3","default.default",'[n] ./*[1]; [p] (pause:200);[t] "left super"; [n] ./*[6] (pitch:0.35); [p] (pause:200);[t] "right sub"; [n] ./*[2] (pitch:-0.35); [p] (pause:200);[t] "right super"; [n] ./*[3] (pitch:0.35); [p] (pause:300);',"self::mathml:mmultiscripts","./mathml:none=./*[5]","./mathml:mprescripts=./*[4]");(0,sre.MathmlStoreRules.defineRule_)("mmultiscripts-3-4",
"default.default",'[n] ./*[1]; [p] (pause:200);[t] "left sub"; [n] ./*[5] (pitch:-0.35); [p] (pause:200);[t] "right sub"; [n] ./*[2] (pitch:-0.35); [p] (pause:200);[t] "right super"; [n] ./*[3] (pitch:0.35); [p] (pause:300);',"self::mathml:mmultiscripts","./mathml:none=./*[6]","./mathml:mprescripts=./*[4]");(0,sre.MathmlStoreRules.defineRule_)("mmultiscripts-2-1","default.default",'[n] ./*[1]; [p] (pause:200);[t] "left sub"; [n] ./*[5] (pitch:-0.35); [p] (pause:200);[t] "left super"; [n] ./*[6] (pitch:0.35); [p] (pause:300);',
"self::mathml:mmultiscripts","./mathml:none=./*[2]","./mathml:none=./*[3]","./mathml:mprescripts=./*[4]");(0,sre.MathmlStoreRules.defineRule_)("mmultiscripts-1-1","default.default",'[n] ./*[1]; [p] (pause:200);[t] "left super"; [n] ./*[6] (pitch:0.35); [p] (pause:300);',"self::mathml:mmultiscripts","./mathml:none=./*[2]","./mathml:none=./*[3]","./mathml:mprescripts=./*[4]","./mathml:none=./*[5]");(0,sre.MathmlStoreRules.defineRule_)("mmultiscripts-1-2","default.default",'[n] ./*[1]; [p] (pause:200);[t] "left sub"; [n] ./*[5] (pitch:-0.35); [p] (pause:200);',
"self::mathml:mmultiscripts","./mathml:none=./*[2]","./mathml:none=./*[3]","./mathml:mprescripts=./*[4]","./mathml:none=./*[6]")};
sre.MathmlStoreRules.initMathjaxRules_=function(){(0,sre.MathmlStoreRules.defineRule_)("mj-math","default.default","[n] ./*[1]/*[1]/*[1]",'self::span[@class="math"]');(0,sre.MathmlStoreRules.defineRule_)("mj-leaf","default.default","[n] CQFlookupleaf",'self::span[@class="mi"]');(0,sre.MathmlStoreRules.defineRuleAlias_)("mj-leaf",'self::span[@class="mo"]');(0,sre.MathmlStoreRules.defineRuleAlias_)("mj-leaf",'self::span[@class="mn"]');(0,sre.MathmlStoreRules.defineRuleAlias_)("mj-leaf",'self::span[@class="mtext"]');
(0,sre.MathmlStoreRules.defineRule_)("mj-mo-ext","default.default","[n] CQFextender",'self::span[@class="mo"]',"./*[1]/*[1]/text()","./*[1]/*[2]/text()");(0,sre.MathmlStoreRules.defineRule_)("mj-texatom","default.default","[n] ./*[1]",'self::span[@class="texatom"]');(0,sre.MathmlStoreRules.defineRule_)("mj-msubsup","default.default",'[n] ./*[1]/*[1]/*[1]; [t] "sub"; [n] ./*[1]/*[3]/*[1] (pitch:-0.35);[p] (pause:200); [t] "super"; [n] ./*[1]/*[2]/*[1] (pitch:0.35);[p] (pause:300)','self::span[@class="msubsup"]');
(0,sre.MathmlStoreRules.defineRule_)("mj-msub","default.default",'[n] ./*[1]/*[1]/*[1]; [t] "sub";[n] ./*[1]/*[2]/*[1] (pitch:-0.35); [p] (pause:300)','self::span[@class="msub"]');(0,sre.MathmlStoreRules.defineRule_)("mj-msup","default.default",'[n] ./*[1]/*[1]/*[1]; [t] "super";[n] ./*[1]/*[2]/*[1] (pitch:0.35); [p] (pause:300)','self::span[@class="msup"]');(0,sre.MathmlStoreRules.defineRule_)("mj-munderover","default.default",'[n] ./*[1]/*[2]/*[1] (pitch:0.35); [t] "under and";[n] ./*[1]/*[3]/*[1] (pitch:-0.35); [t] "over";[n] ./*[1]/*[1]/*[1]; [p] (pause:400)',
'self::span[@class="munderover"]');(0,sre.MathmlStoreRules.defineRule_)("mj-munder","default.default",'[n] ./*[1]/*[2]/*[1] (pitch:0.35); [t] "under";[n] ./*[1]/*[1]/*[1]; [p] (pause:400)','self::span[@class="munder"]');(0,sre.MathmlStoreRules.defineRule_)("mj-mover","default.default",'[n] ./*[1]/*[2]/*[1] (pitch:0.35); [t] "over";[n] ./*[1]/*[1]/*[1]; [p] (pause:400)','self::span[@class="mover"]');(0,sre.MathmlStoreRules.defineRule_)("mj-mfrac","default.default",'[p] (pause:250); [n] ./*[1]/*[1]/*[1] (pitch:0.3); [p] (pause:250); [t] "divided by"; [n] ./*[1]/*[2]/*[1] (pitch:-0.3);[p] (pause:400)',
'self::span[@class="mfrac"]');(0,sre.MathmlStoreRules.defineRule_)("mj-msqrt","default.default",'[t] "Square root of";[n] ./*[1]/*[1]/*[1] (rate:0.2); [p] (pause:400)','self::span[@class="msqrt"]');(0,sre.MathmlStoreRules.defineRule_)("mj-mroot","default.default",'[t] "root of order"; [n] ./*[1]/*[4]/*[1]; [t] "of";[n] ./*[1]/*[1]/*[1] (rate:0.2); [p] (pause:400)','self::span[@class="mroot"]');(0,sre.MathmlStoreRules.defineRule_)("mj-mfenced","default.default",'[t] "opening"; [n] ./*[1]; [m] ./*[position()>1 and position()<last()]; [t] "closing"; [n] ./*[last()]',
'self::span[@class="mfenced"]');(0,sre.MathmlStoreRules.defineRuleAlias_)("mj-leaf",'self::span[@class="mtable"]');(0,sre.MathmlStoreRules.defineRuleAlias_)("mj-leaf",'self::span[@class="mmultiscripts"]')};
sre.MathmlStoreRules.initAliases_=function(){(0,sre.MathmlStoreRules.defineRuleAlias_)("mspace",'self::span[@class="mspace"]');(0,sre.MathmlStoreRules.defineRuleAlias_)("mstyle",'self::span[@class="mstyle"]');(0,sre.MathmlStoreRules.defineRuleAlias_)("mpadded",'self::span[@class="mpadded"]');(0,sre.MathmlStoreRules.defineRuleAlias_)("merror",'self::span[@class="merror"]');(0,sre.MathmlStoreRules.defineRuleAlias_)("mphantom",'self::span[@class="mphantom"]');(0,sre.MathmlStoreRules.defineRuleAlias_)("ms",
'self::span[@class="ms"]');(0,sre.MathmlStoreRules.defineRuleAlias_)("mrow",'self::span[@class="mrow"]');(0,sre.MathmlStoreRules.defineRuleAlias_)("mj-msub",'self::span[@class="msubsup"]',"CQFmathmlmsub");(0,sre.MathmlStoreRules.defineRuleAlias_)("mj-msup",'self::span[@class="msubsup"]',"CQFmathmlmsup");(0,sre.MathmlStoreRules.defineRuleAlias_)("mj-munder",'self::span[@class="munderover"]',"CQFmathmlmunder");(0,sre.MathmlStoreRules.defineRuleAlias_)("mj-mover",'self::span[@class="munderover"]',"CQFmathmlmover")};
sre.MathmlStoreRules.initSpecializationRules_=function(){(0,sre.MathmlStoreRules.defineRule_)("square","default.default",'[n] ./*[1]; [t] "square" (pitch:0.35); [p] (pause:300)',"self::mathml:msup","./*[2][text()=2]");(0,sre.MathmlStoreRules.defineRuleAlias_)("square","self::mathml:msup","./mathml:mrow=./*[2]","count(./*[2]/*)=1","./*[2]/*[1][text()=2]");(0,sre.MathmlStoreRules.defineRule_)("cube","default.default",'[n] ./*[1]; [t] "cube" (pitch:0.35); [p] (pause:300)',"self::mathml:msup","./*[2][text()=3]");
(0,sre.MathmlStoreRules.defineRuleAlias_)("cube","self::mathml:msup","./mathml:mrow=./*[2]","count(./*[2]/*)=1","./*[2]/*[1][text()=3]");(0,sre.MathmlStoreRules.defineRule_)("square-sub","default.default",'[n] ./*[1]; [t] "sub"; [n] ./*[2] (pitch:-0.35);[p] (pause:300); [t] "square" (pitch:0.35); [p] (pause:400)',"self::mathml:msubsup","./*[3][text()=2]");(0,sre.MathmlStoreRules.defineRuleAlias_)("square-sub","self::mathml:msubsup","./mathml:mrow=./*[3]","count(./*[3]/*)=1","./*[3]/*[1][text()=2]");
(0,sre.MathmlStoreRules.defineRule_)("cube-sub","default.default",'[n] ./*[1]; [t] "sub"; [n] ./*[2] (pitch:-0.35);[p] (pause:300); [t] "cube" (pitch:0.35); [p] (pause:400)',"self::mathml:msubsup","./*[3][text()=3]");(0,sre.MathmlStoreRules.defineRuleAlias_)("cube-sub","self::mathml:msubsup","./mathml:mrow=./*[3]","count(./*[3]/*)=1","./*[3]/*[1][text()=3]");(0,sre.MathmlStoreRules.defineRule_)("mj-square","default.default",'[n] ./*[1]/*[1]/*[1]; [t] "square" (pitch:0.35); [p] (pause:300)','self::span[@class="msup"]',
"./*[1]/*[2]/*[1][text()=2]");(0,sre.MathmlStoreRules.defineRuleAlias_)("mj-square",'self::span[@class="msup"]','./*[1]/*[2]/*[1]=./*[1]/*[2]/span[@class="mrow"]',"count(./*[1]/*[2]/*[1]/*)=1","./*[1]/*[2]/*[1]/*[1][text()=2]");(0,sre.MathmlStoreRules.defineRuleAlias_)("mj-square",'self::span[@class="msubsup"]',"CQFmathmlmsup","./*[1]/*[2]/*[1][text()=2]");(0,sre.MathmlStoreRules.defineRuleAlias_)("mj-square",'self::span[@class="msubsup"]',"CQFmathmlmsup",'./*[1]/*[2]/*[1]=./*[1]/*[2]/span[@class="mrow"]',
"count(./*[1]/*[2]/*[1]/*)=1","./*[1]/*[2]/*[1]/*[1][text()=2]");(0,sre.MathmlStoreRules.defineRule_)("mj-cube","default.default",'[n] ./*[1]/*[1]/*[1]; [t] "cube" (pitch:0.35); [p] (pause:300)','self::span[@class="msup"]',"./*[1]/*[2]/*[1][text()=3]");(0,sre.MathmlStoreRules.defineRuleAlias_)("mj-cube",'self::span[@class="msup"]','./*[1]/*[2]/*[1]=./*[1]/*[2]/span[@class="mrow"]',"count(./*[1]/*[2]/*[1]/*)=1","./*[1]/*[2]/*[1]/*[1][text()=3]");(0,sre.MathmlStoreRules.defineRuleAlias_)("mj-cube",
'self::span[@class="msubsup"]',"CQFmathmlmsup","./*[1]/*[2]/*[1][text()=3]");(0,sre.MathmlStoreRules.defineRuleAlias_)("mj-cube",'self::span[@class="msubsup"]',"CQFmathmlmsup",'./*[1]/*[2]/*[1]=./*[1]/*[2]/span[@class="mrow"]',"count(./*[1]/*[2]/*[1]/*)=1","./*[1]/*[2]/*[1]/*[1][text()=3]");(0,sre.MathmlStoreRules.defineRule_)("mj-square-sub","default.default",'[n] ./*[1]/*[1]/*[1]; [t] "sub"; [n] ./*[1]/*[3]/*[1] (pitch:-0.35); [p] (pause:300); [t] "square" (pitch:0.35); [p] (pause:400)','self::span[@class="msubsup"]',
"./*[1]/*[2]/*[1][text()=2]");(0,sre.MathmlStoreRules.defineRuleAlias_)("mj-square-sub",'self::span[@class="msubsup"]','./*[1]/*[2]/*[1]=./*[1]/*[2]/span[@class="mrow"]',"count(./*[1]/*[2]/*[1]/*)=1","./*[1]/*[2]/*[1]/*[1][text()=2]");(0,sre.MathmlStoreRules.defineRule_)("mj-cube-sub","default.default",'[n] ./*[1]/*[1]/*[1]; [t] "sub"; [n] ./*[1]/*[3]/*[1] (pitch:-0.35); [p] (pause:300); [t] "cube" (pitch:0.35); [p] (pause:400)','self::span[@class="msubsup"]',"./*[1]/*[2]/*[1][text()=3]");(0,sre.MathmlStoreRules.defineRuleAlias_)("mj-cube-sub",
'self::span[@class="msubsup"]','./*[1]/*[2]/*[1]=./*[1]/*[2]/span[@class="mrow"]',"count(./*[1]/*[2]/*[1]/*)=1","./*[1]/*[2]/*[1]/*[1][text()=3]")};sre.MathmlStoreRules.getInstance().initializer=[sre.MathmlStoreRules.initCustomFunctions_,sre.MathmlStoreRules.initDefaultRules_,sre.MathmlStoreRules.initMathjaxRules_,sre.MathmlStoreRules.initAliases_,sre.MathmlStoreRules.initSpecializationRules_];sre.MathspeakRules=function(){sre.MathStore.call(this)};goog.inherits(sre.MathspeakRules,sre.MathStore);goog.addSingletonGetter(sre.MathspeakRules);sre.MathspeakRules.mathStore=sre.MathspeakRules.getInstance();sre.MathspeakRules.defineRule_=goog.bind(sre.MathspeakRules.mathStore.defineRule,sre.MathspeakRules.mathStore);sre.MathspeakRules.defineRuleAlias_=goog.bind(sre.MathspeakRules.mathStore.defineRulesAlias,sre.MathspeakRules.mathStore);
sre.MathspeakRules.defineSpecialisedRule_=goog.bind(sre.MathspeakRules.mathStore.defineSpecialisedRule,sre.MathspeakRules.mathStore);sre.MathspeakRules.addContextFunction_=goog.bind(sre.MathspeakRules.mathStore.contextFunctions.add,sre.MathspeakRules.mathStore.contextFunctions);sre.MathspeakRules.addCustomQuery_=goog.bind(sre.MathspeakRules.mathStore.customQueries.add,sre.MathspeakRules.mathStore.customQueries);
sre.MathspeakRules.addCustomString_=goog.bind(sre.MathspeakRules.mathStore.customStrings.add,sre.MathspeakRules.mathStore.customStrings);
sre.MathspeakRules.initCustomFunctions_=function(){(0,sre.MathspeakRules.addCustomQuery_)("CQFspaceoutNumber",sre.MathspeakUtil.spaceoutNumber);(0,sre.MathspeakRules.addCustomQuery_)("CQFspaceoutIdentifier",sre.MathspeakUtil.spaceoutIdentifier);(0,sre.MathspeakRules.addCustomString_)("CSFspaceoutText",sre.MathspeakUtil.spaceoutText);(0,sre.MathspeakRules.addCustomString_)("CSFopenFracVerbose",sre.MathspeakUtil.openingFractionVerbose);(0,sre.MathspeakRules.addCustomString_)("CSFcloseFracVerbose",sre.MathspeakUtil.closingFractionVerbose);
(0,sre.MathspeakRules.addCustomString_)("CSFoverFracVerbose",sre.MathspeakUtil.overFractionVerbose);(0,sre.MathspeakRules.addCustomString_)("CSFopenFracBrief",sre.MathspeakUtil.openingFractionBrief);(0,sre.MathspeakRules.addCustomString_)("CSFcloseFracBrief",sre.MathspeakUtil.closingFractionBrief);(0,sre.MathspeakRules.addCustomString_)("CSFopenFracSbrief",sre.MathspeakUtil.openingFractionSbrief);(0,sre.MathspeakRules.addCustomString_)("CSFcloseFracSbrief",sre.MathspeakUtil.closingFractionSbrief);
(0,sre.MathspeakRules.addCustomString_)("CSFoverFracSbrief",sre.MathspeakUtil.overFractionSbrief);(0,sre.MathspeakRules.addCustomString_)("CSFvulgarFraction",sre.MathspeakUtil.vulgarFraction);(0,sre.MathspeakRules.addCustomQuery_)("CQFvulgarFractionSmall",sre.MathspeakUtil.isSmallVulgarFraction);(0,sre.MathspeakRules.addCustomString_)("CSFopenRadicalVerbose",sre.MathspeakUtil.openingRadicalVerbose);(0,sre.MathspeakRules.addCustomString_)("CSFcloseRadicalVerbose",sre.MathspeakUtil.closingRadicalVerbose);
(0,sre.MathspeakRules.addCustomString_)("CSFindexRadicalVerbose",sre.MathspeakUtil.indexRadicalVerbose);(0,sre.MathspeakRules.addCustomString_)("CSFopenRadicalBrief",sre.MathspeakUtil.openingRadicalBrief);(0,sre.MathspeakRules.addCustomString_)("CSFcloseRadicalBrief",sre.MathspeakUtil.closingRadicalBrief);(0,sre.MathspeakRules.addCustomString_)("CSFindexRadicalBrief",sre.MathspeakUtil.indexRadicalBrief);(0,sre.MathspeakRules.addCustomString_)("CSFopenRadicalSbrief",sre.MathspeakUtil.openingRadicalSbrief);
(0,sre.MathspeakRules.addCustomString_)("CSFindexRadicalSbrief",sre.MathspeakUtil.indexRadicalSbrief);(0,sre.MathspeakRules.addCustomString_)("CSFsuperscriptVerbose",sre.MathspeakUtil.superscriptVerbose);(0,sre.MathspeakRules.addCustomString_)("CSFsuperscriptBrief",sre.MathspeakUtil.superscriptBrief);(0,sre.MathspeakRules.addCustomString_)("CSFsubscriptVerbose",sre.MathspeakUtil.subscriptVerbose);(0,sre.MathspeakRules.addCustomString_)("CSFsubscriptBrief",sre.MathspeakUtil.subscriptBrief);(0,sre.MathspeakRules.addCustomString_)("CSFbaselineVerbose",
sre.MathspeakUtil.baselineVerbose);(0,sre.MathspeakRules.addCustomString_)("CSFbaselineBrief",sre.MathspeakUtil.baselineBrief);(0,sre.MathspeakRules.addCustomString_)("CSFunderscript",sre.MathspeakUtil.nestedUnderscore);(0,sre.MathspeakRules.addCustomString_)("CSFoverscript",sre.MathspeakUtil.nestedOverscore);(0,sre.MathspeakRules.addContextFunction_)("CTXFordinalCounter",sre.MathspeakUtil.ordinalCounter);(0,sre.MathspeakRules.addContextFunction_)("CTXFcontentIterator",sre.MathmlStoreUtil.contentIterator);
(0,sre.MathspeakRules.addCustomQuery_)("CQFdetIsSimple",sre.MathspeakUtil.determinantIsSimple);(0,sre.MathspeakRules.addCustomString_)("CSFRemoveParens",sre.MathspeakUtil.removeParens);(0,sre.MathspeakRules.addCustomQuery_)("CQFresetNesting",sre.MathspeakUtil.resetNestingDepth)};
sre.MathspeakRules.initMathspeakRules_=function(){(0,sre.MathspeakRules.defineRule_)("stree","mathspeak.default","[n] ./*[1]","self::stree","CQFresetNesting");(0,sre.MathspeakRules.defineRule_)("unknown","mathspeak.default","[n] text()","self::unknown");(0,sre.MathspeakRules.defineRule_)("protected","mathspeak.default","[t] text()","self::*",'@role="protected"');(0,sre.MathspeakRules.defineRule_)("omit-empty","mathspeak.default","[p] (pause:100)","self::empty");(0,sre.MathspeakRules.defineRule_)("blank-empty",
"mathspeak.default",'[t] "Blank"',"self::empty","count(../*)=1",'name(../..)="cell" or name(../..)="line"');(0,sre.MathspeakRules.defineRule_)("font","mathspeak.default","[t] @font (grammar:localFont); [n] . (grammar:ignoreFont=@font)","self::*","@font",'not(contains(@grammar, "ignoreFont"))','@font!="normal"');(0,sre.MathspeakRules.defineRule_)("font-identifier-short","mathspeak.default","[t] @font (grammar:localFont); [n] . (grammar:ignoreFont=@font)","self::identifier","string-length(text())=1",
"@font",'not(contains(@grammar, "ignoreFont"))','@font="normal"','""=translate(text(), "abcdefghijklmnopqrstuvwxyz\u03b1\u03b2\u03b3\u03b4\u03b5\u03b6\u03b7\u03b8\u03b9\u03ba\u03bb\u03bc\u03bd\u03be\u03bf\u03c0\u03c1\u03c2\u03c3\u03c4\u03c5\u03c6\u03c7\u03c8\u03c9ABCDEFGHIJKLMNOPQRSTUVWXYZ\u0391\u0392\u0393\u0394\u0395\u0396\u0397\u0398\u0399\u039a\u039b\u039c\u039d\u039e\u039f\u03a0\u03a1\u03a3\u03a3\u03a4\u03a5\u03a6\u03a7\u03a8\u03a9", "")','@role!="unit"');(0,sre.MathspeakRules.defineRule_)("font-identifier",
"mathspeak.default","[t] @font (grammar:localFont); [n] . (grammar:ignoreFont=@font)","self::identifier","string-length(text())=1","@font",'@font="normal"','not(contains(@grammar, "ignoreFont"))','@role!="unit"');(0,sre.MathspeakRules.defineRule_)("omit-font","mathspeak.default","[n] . (grammar:ignoreFont=@font)","self::identifier","string-length(text())=1","@font",'not(contains(@grammar, "ignoreFont"))','@font="italic"');(0,sre.MathspeakRules.defineRule_)("german-font","mathspeak.default",'[t] "German"; [n] . (grammar:ignoreFont=@font)',
"self::*","@font",'not(contains(@grammar, "ignoreFont"))','@font="fraktur"');(0,sre.MathspeakRules.defineRule_)("german-font","mathspeak.default",'[t] "bold German"; [n] . (grammar:ignoreFont=@font)',"self::*","@font",'not(contains(@grammar, "ignoreFont"))','@font="bold-fraktur"');(0,sre.MathspeakRules.defineRule_)("number","mathspeak.default","[n] text()","self::number");(0,sre.MathspeakRules.defineRule_)("mixed-number","mathspeak.default",'[n] children/*[1]; [t] "and"; [n] children/*[2]; ',"self::number",
'@role="mixed"');(0,sre.MathspeakRules.defineRule_)("number-with-chars","mathspeak.default",'[t] "Number"; [m] CQFspaceoutNumber',"self::number",'"" != translate(text(), "0123456789.,", "")','text() != translate(text(), "0123456789.,", "")');(0,sre.MathspeakRules.defineSpecialisedRule_)("number-with-chars","mathspeak.default","mathspeak.brief",'[t] "Num"; [m] CQFspaceoutNumber');(0,sre.MathspeakRules.defineSpecialisedRule_)("number-with-chars","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakRules.defineRule_)("number-as-upper-word",
"mathspeak.default",'[t] "UpperWord"; [t] CSFspaceoutText',"self::number","string-length(text())>1",'text()=translate(text(), "abcdefghijklmnopqrstuvwxyz\u03b1\u03b2\u03b3\u03b4\u03b5\u03b6\u03b7\u03b8\u03b9\u03ba\u03bb\u03bc\u03bd\u03be\u03bf\u03c0\u03c1\u03c2\u03c3\u03c4\u03c5\u03c6\u03c7\u03c8\u03c9", "ABCDEFGHIJKLMNOPQRSTUVWXYZ\u0391\u0392\u0393\u0394\u0395\u0396\u0397\u0398\u0399\u039a\u039b\u039c\u039d\u039e\u039f\u03a0\u03a1\u03a3\u03a3\u03a4\u03a5\u03a6\u03a7\u03a8\u03a9")','""=translate(text(), "ABCDEFGHIJKLMNOPQRSTUVWXYZ\u0391\u0392\u0393\u0394\u0395\u0396\u0397\u0398\u0399\u039a\u039b\u039c\u039d\u039e\u039f\u03a0\u03a1\u03a3\u03a3\u03a4\u03a5\u03a6\u03a7\u03a8\u03a9","")');
(0,sre.MathspeakRules.defineRule_)("number-baseline","mathspeak.default",'[t] "Baseline"; [n] text()',"self::number",'not(contains(@grammar, "ignoreFont"))',"preceding-sibling::identifier",'preceding-sibling::*[1][@role="latinletter" or @role="greekletter" or @role="otherletter"]','parent::*/parent::infixop[@role="implicit"]');(0,sre.MathspeakRules.defineSpecialisedRule_)("number-baseline","mathspeak.default","mathspeak.brief",'[t] "Base"; [n] text()');(0,sre.MathspeakRules.defineSpecialisedRule_)("number-baseline",
"mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakRules.defineRule_)("number-baseline-font","mathspeak.default",'[t] "Baseline"; [t] @font; [n] . (grammar:ignoreFont=@font)',"self::number","@font",'not(contains(@grammar, "ignoreFont"))','@font!="normal"',"preceding-sibling::identifier",'preceding-sibling::*[@role="latinletter" or @role="greekletter" or @role="otherletter"]','parent::*/parent::infixop[@role="implicit"]');(0,sre.MathspeakRules.defineSpecialisedRule_)("number-baseline-font","mathspeak.default",
"mathspeak.brief",'[t] "Base"; [n] text()');(0,sre.MathspeakRules.defineSpecialisedRule_)("number-baseline-font","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakRules.defineRule_)("identifier","mathspeak.default","[m] CQFspaceoutIdentifier","self::identifier","string-length(text())>1",'@role!="unit"','@role!="protected"','not(@font) or @font="normal" or contains(@grammar, "ignoreFont")');(0,sre.MathspeakRules.defineRule_)("identifier","mathspeak.default","[n] text()","self::identifier",'@role="protected"');
(0,sre.MathspeakRules.defineRule_)("negative","mathspeak.default",'[t] "negative"; [n] children/*[1]',"self::prefixop",'@role="negative"',"children/identifier");(0,sre.MathspeakRules.defineRuleAlias_)("negative","self::prefixop",'@role="negative"',"children/number");(0,sre.MathspeakRules.defineRuleAlias_)("negative","self::prefixop",'@role="negative"','children/fraction[@role="vulgar"]');(0,sre.MathspeakRules.defineRule_)("negative","mathspeak.default",'[t] "minus"; [n] children/*[1]',"self::prefixop",
'@role="negative"');(0,sre.MathspeakRules.defineRule_)("prefix","mathspeak.default","[n] text(); [n] children/*[1]","self::prefixop");(0,sre.MathspeakRules.defineRule_)("postfix","mathspeak.default","[n] children/*[1]; [n] text()","self::postfixop");(0,sre.MathspeakRules.defineRule_)("binary-operation","mathspeak.default","[m] children/* (sepFunc:CTXFcontentIterator);","self::infixop");(0,sre.MathspeakRules.defineRule_)("implicit","mathspeak.default","[m] children/*","self::infixop",'@role="implicit"');
(0,sre.MathspeakRules.defineRuleAlias_)("implicit","self::infixop",'@role="leftsuper" or @role="leftsub" or @role="rightsuper" or @role="rightsub"');(0,sre.MathspeakRules.defineRule_)("subtraction","mathspeak.default",'[m] children/* (separator:"minus");',"self::infixop",'@role="subtraction"');(0,sre.MathspeakRules.defineRule_)("function-unknown","mathspeak.default","[n] children/*[1]; [n] children/*[2]","self::appl");(0,sre.MathspeakRules.defineRule_)("function-prefix","mathspeak.default","[n] children/*[1]; [n] children/*[2]",
"self::appl",'children/*[1][@role="prefix function"]');(0,sre.MathspeakRules.defineRule_)("fences-open-close","mathspeak.default","[n] content/*[1]; [n] children/*[1]; [n] content/*[2]","self::fenced",'@role="leftright"');(0,sre.MathspeakRules.defineRule_)("fences-neutral","mathspeak.default",'[t] "StartAbsoluteValue"; [n] children/*[1]; [t] "EndAbsoluteValue"',"self::fenced",'@role="neutral"','content/*[1][text()]="|" or content/*[1][text()]="\u2758" or content/*[1][text()]="\uff5c"');(0,sre.MathspeakRules.defineSpecialisedRule_)("fences-neutral",
"mathspeak.default","mathspeak.sbrief",'[t] "AbsoluteValue"; [n] children/*[1]; [t] "EndAbsoluteValue"');(0,sre.MathspeakRules.defineRule_)("fences-neutral","mathspeak.default","[n] content/*[1]; [n] children/*[1]; [n] content/*[2]","self::fenced",'@role="neutral"');(0,sre.MathspeakRules.defineRule_)("fences-set","mathspeak.default",'[t] "StartSet"; [n] children/*[1]; [t] "EndSet"',"self::fenced",'@role="leftright"','content/*[1][text()]="{"','content/*[2][text()]="}"',"count(children/*)=1",'not(name(../..)="appl")');
(0,sre.MathspeakRules.defineSpecialisedRule_)("fences-set","mathspeak.default","mathspeak.sbrief",'[t] "Set"; [n] children/*[1]; [t] "EndSet"');(0,sre.MathspeakRules.defineRule_)("text","mathspeak.default","[n] text()","self::text");(0,sre.MathspeakRules.defineRule_)("factorial","mathspeak.default",'[t] "factorial"',"self::punctuation",'text()="!"','name(preceding-sibling::*[1])!="text"');(0,sre.MathspeakRules.defineRule_)("minus","mathspeak.default",'[t] "minus"',"self::operator",'text()="-"');(0,sre.MathspeakRules.defineRule_)("single-prime",
"mathspeak.default",'[t] "prime"',"self::punctuated",'@role="prime"',"count(children/*)=1");(0,sre.MathspeakRules.defineRule_)("double-prime","mathspeak.default",'[t] "double-prime"',"self::punctuated",'@role="prime"',"count(children/*)=2");(0,sre.MathspeakRules.defineRule_)("triple-prime","mathspeak.default",'[t] "triple-prime"',"self::punctuated",'@role="prime"',"count(children/*)=3");(0,sre.MathspeakRules.defineRule_)("quadruple-prime","mathspeak.default",'[t] "quadruple-prime"',"self::punctuated",
'@role="prime"',"count(children/*)=4");(0,sre.MathspeakRules.defineRule_)("counted-prime","mathspeak.default",'[t] count(children/*); [t] "prime"',"self::punctuated",'@role="prime"');(0,sre.MathspeakRules.defineRule_)("fraction","mathspeak.default","[t] CSFopenFracVerbose; [n] children/*[1]; [t] CSFoverFracVerbose; [n] children/*[2]; [t] CSFcloseFracVerbose","self::fraction");(0,sre.MathspeakRules.defineRule_)("fraction","mathspeak.brief","[t] CSFopenFracBrief; [n] children/*[1]; [t] CSFoverFracVerbose; [n] children/*[2]; [t] CSFcloseFracBrief",
"self::fraction");(0,sre.MathspeakRules.defineRule_)("fraction","mathspeak.sbrief","[t] CSFopenFracSbrief; [n] children/*[1]; [t] CSFoverFracSbrief; [n] children/*[2]; [t] CSFcloseFracSbrief","self::fraction");(0,sre.MathspeakRules.defineRule_)("vulgar-fraction","mathspeak.default","[t] CSFvulgarFraction","self::fraction",'@role="vulgar"',"CQFvulgarFractionSmall");(0,sre.MathspeakRules.defineSpecialisedRule_)("vulgar-fraction","mathspeak.default","mathspeak.brief");(0,sre.MathspeakRules.defineSpecialisedRule_)("vulgar-fraction",
"mathspeak.default","mathspeak.sbrief");(0,sre.MathspeakRules.defineRule_)("continued-fraction-outer","mathspeak.default",'[t] "ContinuedFraction"; [n] children/*[1];[t] "Over"; [n] children/*[2]',"self::fraction","not(ancestor::fraction)",'children/*[2]/descendant-or-self::*[@role="ellipsis" and not(following-sibling::*)]');(0,sre.MathspeakRules.defineSpecialisedRule_)("continued-fraction-outer","mathspeak.default","mathspeak.brief",'[t] "ContinuedFrac"; [n] children/*[1];[t] "Over"; [n] children/*[2]');
(0,sre.MathspeakRules.defineSpecialisedRule_)("continued-fraction-outer","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakRules.defineRule_)("continued-fraction-inner","mathspeak.default",'[t] "StartFraction"; [n] children/*[1];[t] "Over"; [n] children/*[2]',"self::fraction","ancestor::fraction",'children/*[2]/descendant-or-self::*[@role="ellipsis" and not(following-sibling::*)]');(0,sre.MathspeakRules.defineSpecialisedRule_)("continued-fraction-inner","mathspeak.default","mathspeak.brief",'[t] "StartFrac"; [n] children/*[1];[t] "Over"; [n] children/*[2]');
(0,sre.MathspeakRules.defineSpecialisedRule_)("continued-fraction-inner","mathspeak.brief","mathspeak.sbrief",'[t] "Frac"; [n] children/*[1];[t] "Over"; [n] children/*[2]');(0,sre.MathspeakRules.defineRule_)("sqrt","mathspeak.default","[t] CSFopenRadicalVerbose; [n] children/*[1]; [t] CSFcloseRadicalVerbose","self::sqrt");(0,sre.MathspeakRules.defineRule_)("sqrt","mathspeak.brief","[t] CSFopenRadicalBrief; [n] children/*[1]; [t] CSFcloseRadicalBrief","self::sqrt");(0,sre.MathspeakRules.defineRule_)("sqrt",
"mathspeak.sbrief","[t] CSFopenRadicalSbrief; [n] children/*[1]; [t] CSFcloseRadicalBrief","self::sqrt");(0,sre.MathspeakRules.defineRule_)("root","mathspeak.default","[t] CSFindexRadicalVerbose; [n] children/*[1];[t] CSFopenRadicalVerbose; [n] children/*[2]; [t] CSFcloseRadicalVerbose","self::root");(0,sre.MathspeakRules.defineRule_)("root","mathspeak.brief","[t] CSFindexRadicalBrief; [n] children/*[1];[t] CSFopenRadicalBrief; [n] children/*[2]; [t] CSFcloseRadicalBrief","self::root");(0,sre.MathspeakRules.defineRule_)("root",
"mathspeak.sbrief","[t] CSFindexRadicalSbrief; [n] children/*[1];[t] CSFopenRadicalSbrief; [n] children/*[2]; [t] CSFcloseRadicalBrief","self::root");(0,sre.MathspeakRules.defineRule_)("limboth","mathspeak.default","[n] children/*[1]; [t] CSFunderscript; [n] children/*[2];[t] CSFoverscript; [n] children/*[3]","self::limboth",'name(../..)="underscore" or name(../..)="overscore"','following-sibling::*[@role!="underaccent" and @role!="overaccent"]');(0,sre.MathspeakRules.defineRule_)("limlower","mathspeak.default",
"[n] children/*[1]; [t] CSFunderscript; [n] children/*[2];","self::limlower",'name(../..)="underscore" or name(../..)="overscore"','following-sibling::*[@role!="underaccent" and @role!="overaccent"]');(0,sre.MathspeakRules.defineRule_)("limupper","mathspeak.default","[n] children/*[1]; [t] CSFoverscript; [n] children/*[2];","self::limupper",'name(../..)="underscore" or name(../..)="overscore"','following-sibling::*[@role!="underaccent" and @role!="overaccent"]');(0,sre.MathspeakRules.defineRuleAlias_)("limlower",
"self::underscore",'@role="limit function"','name(../..)="underscore" or name(../..)="overscore"','following-sibling::*[@role!="underaccent" and @role!="overaccent"]');(0,sre.MathspeakRules.defineRuleAlias_)("limlower","self::underscore",'children/*[2][@role!="underaccent"]','name(../..)="underscore" or name(../..)="overscore"','following-sibling::*[@role!="underaccent" and @role!="overaccent"]');(0,sre.MathspeakRules.defineRuleAlias_)("limupper","self::overscore",'children/*[2][@role!="overaccent"]',
'name(../..)="underscore" or name(../..)="overscore"','following-sibling::*[@role!="underaccent" and @role!="overaccent"]');(0,sre.MathspeakRules.defineRule_)("limboth-end","mathspeak.default",'[n] children/*[1]; [t] CSFunderscript; [n] children/*[2];[t] CSFoverscript; [n] children/*[3]; [t] "Endscripts"',"self::limboth");(0,sre.MathspeakRules.defineRule_)("limlower-end","mathspeak.default",'[n] children/*[1]; [t] CSFunderscript; [n] children/*[2]; [t] "Endscripts"',"self::limlower");(0,sre.MathspeakRules.defineRule_)("limupper-end",
"mathspeak.default",'[n] children/*[1]; [t] CSFoverscript; [n] children/*[2]; [t] "Endscripts"',"self::limupper");(0,sre.MathspeakRules.defineRuleAlias_)("limlower-end","self::underscore",'@role="limit function"');(0,sre.MathspeakRules.defineRuleAlias_)("limlower-end","self::underscore");(0,sre.MathspeakRules.defineRuleAlias_)("limupper-end","self::overscore");(0,sre.MathspeakRules.defineRule_)("integral","mathspeak.default","[n] children/*[1]; [n] children/*[2]; [n] children/*[3];","self::integral");
(0,sre.MathspeakRules.defineRule_)("integral","mathspeak.default",'[n] children/*[1]; [t] "Subscript"; [n] children/*[2];[t] "Superscript"; [n] children/*[3]; [t] "Baseline";',"self::limboth",'@role="integral"');(0,sre.MathspeakRules.defineSpecialisedRule_)("integral","mathspeak.default","mathspeak.brief",'[n] children/*[1]; [t] "Sub"; [n] children/*[2];[t] "Sup"; [n] children/*[3]; [t] "Base";');(0,sre.MathspeakRules.defineSpecialisedRule_)("integral","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakRules.defineRule_)("bigop",
"mathspeak.default","[n] children/*[1]; [n] children/*[2];","self::bigop");(0,sre.MathspeakRules.defineRule_)("relseq","mathspeak.default","[m] children/* (sepFunc:CTXFcontentIterator)","self::relseq");(0,sre.MathspeakRules.defineRule_)("equality","mathspeak.default","[n] children/*[1]; [n] content/*[1]; [n] children/*[2]","self::relseq",'@role="equality"',"count(./children/*)=2");(0,sre.MathspeakRules.defineRule_)("multi-equality","mathspeak.default","[m] children/* (sepFunc:CTXFcontentIterator)",
"self::relseq",'@role="equality"',"count(./children/*)>2");(0,sre.MathspeakRules.defineRule_)("multrel","mathspeak.default","[m] children/* (sepFunc:CTXFcontentIterator)","self::multirel");(0,sre.MathspeakRules.defineRule_)("subscript","mathspeak.default","[n] children/*[1]; [t] CSFsubscriptVerbose; [n] children/*[2]","self::subscript");(0,sre.MathspeakRules.defineRule_)("subscript","mathspeak.brief","[n] children/*[1]; [t] CSFsubscriptBrief; [n] children/*[2]","self::subscript");(0,sre.MathspeakRules.defineSpecialisedRule_)("subscript",
"mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakRules.defineRule_)("subscript-simple","mathspeak.default","[n] children/*[1]; [n] children/*[2]","self::subscript",'name(./children/*[1])="identifier"','name(./children/*[2])="number"','./children/*[2][@role!="mixed"]','./children/*[2][@role!="othernumber"]');(0,sre.MathspeakRules.defineSpecialisedRule_)("subscript-simple","mathspeak.default","mathspeak.brief");(0,sre.MathspeakRules.defineSpecialisedRule_)("subscript-simple","mathspeak.default",
"mathspeak.sbrief");(0,sre.MathspeakRules.defineRule_)("subscript-baseline","mathspeak.default","[n] children/*[1]; [t] CSFsubscriptVerbose; [n] children/*[2]; [t] CSFbaselineVerbose","self::subscript","following-sibling::*",'not(name(following-sibling::subscript/children/*[1])="empty" or (name(following-sibling::infixop[@role="implicit"]/children/*[1])="subscript" and name(following-sibling::*/children/*[1]/children/*[1])="empty")) and @role!="subsup"','not(following-sibling::*[@role="rightsuper" or @role="rightsub" or @role="leftsub" or @role="leftsub"])');
(0,sre.MathspeakRules.defineSpecialisedRule_)("subscript-baseline","mathspeak.default","mathspeak.brief","[n] children/*[1]; [t] CSFsubscriptBrief; [n] children/*[2]; [t] CSFbaselineBrief");(0,sre.MathspeakRules.defineSpecialisedRule_)("subscript-baseline","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakRules.defineRuleAlias_)("subscript-baseline","self::subscript","not(following-sibling::*)","ancestor::fenced|ancestor::root|ancestor::sqrt|ancestor::punctuated|ancestor::fraction",'not(ancestor::punctuated[@role="leftsuper" or @role="rightsub" or @role="rightsuper" or @role="rightsub"])');
(0,sre.MathspeakRules.defineRuleAlias_)("subscript-baseline","self::subscript","not(following-sibling::*)","ancestor::relseq|ancestor::multirel",sre.MathspeakUtil.generateBaselineConstraint());(0,sre.MathspeakRules.defineRuleAlias_)("subscript-baseline","self::subscript","not(following-sibling::*)","@embellished");(0,sre.MathspeakRules.defineRule_)("subscript-empty-sup","mathspeak.default","[n] children/*[1]; [n] children/*[2]","self::subscript",'name(children/*[2])="infixop"','name(children/*[2][@role="implicit"]/children/*[1])="superscript"',
'name(children/*[2]/children/*[1]/children/*[1])="empty"');(0,sre.MathspeakRules.defineSpecialisedRule_)("subscript-empty-sup","mathspeak.default","mathspeak.brief");(0,sre.MathspeakRules.defineSpecialisedRule_)("subscript-empty-sup","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakRules.defineRuleAlias_)("subscript-empty-sup","self::subscript",'name(children/*[2])="superscript"','name(children/*[2]/children/*[1])="empty"');(0,sre.MathspeakRules.defineRule_)("superscript","mathspeak.default",
"[n] children/*[1]; [t] CSFsuperscriptVerbose; [n] children/*[2]","self::superscript");(0,sre.MathspeakRules.defineSpecialisedRule_)("superscript","mathspeak.default","mathspeak.brief","[n] children/*[1]; [t] CSFsuperscriptBrief; [n] children/*[2]");(0,sre.MathspeakRules.defineSpecialisedRule_)("superscript","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakRules.defineRule_)("superscript-baseline","mathspeak.default","[n] children/*[1]; [t] CSFsuperscriptVerbose; [n] children/*[2];[t] CSFbaselineVerbose",
"self::superscript","following-sibling::*",'not(name(following-sibling::superscript/children/*[1])="empty" or (name(following-sibling::infixop[@role="implicit"]/children/*[1])="superscript" and name(following-sibling::*/children/*[1]/children/*[1])="empty")) and not(following-sibling::*[@role="rightsuper" or @role="rightsub" or @role="leftsub" or @role="leftsub"])');(0,sre.MathspeakRules.defineSpecialisedRule_)("superscript-baseline","mathspeak.default","mathspeak.brief","[n] children/*[1]; [t] CSFsuperscriptBrief; [n] children/*[2];[t] CSFbaselineBrief");
(0,sre.MathspeakRules.defineSpecialisedRule_)("superscript-baseline","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakRules.defineRuleAlias_)("superscript-baseline","self::superscript","not(following-sibling::*)","ancestor::punctuated",'ancestor::*/following-sibling::* and not(ancestor::punctuated[@role="leftsuper" or @role="rightsub" or @role="rightsuper" or @role="rightsub"])');(0,sre.MathspeakRules.defineRuleAlias_)("superscript-baseline","self::superscript","not(following-sibling::*)","ancestor::fraction|ancestor::fenced|ancestor::root|ancestor::sqrt");
(0,sre.MathspeakRules.defineRuleAlias_)("superscript-baseline","self::superscript","not(following-sibling::*)","ancestor::relseq|ancestor::multirel","not(@embellished)",sre.MathspeakUtil.generateBaselineConstraint());(0,sre.MathspeakRules.defineRuleAlias_)("superscript-baseline","self::superscript","not(following-sibling::*)","@embellished",'not(children/*[2][@role="prime"])');(0,sre.MathspeakRules.defineRule_)("superscript-empty-sub","mathspeak.default","[n] children/*[1]; [n] children/*[2]","self::superscript",
'name(children/*[2])="infixop"','name(children/*[2][@role="implicit"]/children/*[1])="subscript"','name(children/*[2]/children/*[1]/children/*[1])="empty"');(0,sre.MathspeakRules.defineSpecialisedRule_)("superscript-empty-sub","mathspeak.default","mathspeak.brief");(0,sre.MathspeakRules.defineSpecialisedRule_)("superscript-empty-sub","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakRules.defineRuleAlias_)("superscript-empty-sub","self::superscript",'name(children/*[2])="subscript"','name(children/*[2]/children/*[1])="empty"');
(0,sre.MathspeakRules.defineRule_)("square","mathspeak.default",'[n] children/*[1]; [t] "squared"',"self::superscript","children/*[2]","children/*[2][text()=2]",'name(children/*[1])!="text" or not(name(children/*[1])="text" and (name(../../../punctuated[@role="text"]/..)="stree" or name(..)="stree"))','name(children/*[1])!="subscript" or (name(children/*[1])="subscript" and name(children/*[1]/children/*[1])="identifier" and name(children/*[1]/children/*[2])="number" and children/*[1]/children/*[2][@role!="mixed"] and children/*[1]/children/*[2][@role!="othernumber"])',
"not(@embellished)");(0,sre.MathspeakRules.defineSpecialisedRule_)("square","mathspeak.default","mathspeak.brief");(0,sre.MathspeakRules.defineSpecialisedRule_)("square","mathspeak.default","mathspeak.sbrief");(0,sre.MathspeakRules.defineRule_)("cube","mathspeak.default",'[n] children/*[1]; [t] "cubed"',"self::superscript","children/*[2]","children/*[2][text()=3]",'name(children/*[1])!="text" or not(name(children/*[1])="text" and (name(../../../punctuated[@role="text"]/..)="stree" or name(..)="stree"))',
'name(children/*[1])!="subscript" or (name(children/*[1])="subscript" and name(children/*[1]/children/*[1])="identifier" and name(children/*[1]/children/*[2])="number" and children/*[1]/children/*[2][@role!="mixed"] and children/*[1]/children/*[2][@role!="othernumber"])',"not(@embellished)");(0,sre.MathspeakRules.defineSpecialisedRule_)("cube","mathspeak.default","mathspeak.brief");(0,sre.MathspeakRules.defineSpecialisedRule_)("cube","mathspeak.default","mathspeak.sbrief");(0,sre.MathspeakRules.defineRule_)("prime",
"mathspeak.default","[n] children/*[1]; [n] children/*[2]","self::superscript","children/*[2]",'children/*[2][@role="prime"]');(0,sre.MathspeakRules.defineSpecialisedRule_)("prime","mathspeak.default","mathspeak.brief");(0,sre.MathspeakRules.defineSpecialisedRule_)("prime","mathspeak.default","mathspeak.sbrief");(0,sre.MathspeakRules.defineRule_)("prime-subscript","mathspeak.default","[n] children/*[1]/children/*[1]; [n] children/*[2]; [t] CSFsubscriptVerbose; [n] children/*[1]/children/*[2]","self::superscript",
'children/*[2][@role="prime"]','name(children/*[1])="subscript"',"not(following-sibling::*)");(0,sre.MathspeakRules.defineSpecialisedRule_)("prime-subscript","mathspeak.default","mathspeak.brief","[n] children/*[1]/children/*[1]; [n] children/*[2]; [t] CSFsubscriptBrief; [n] children/*[1]/children/*[2]");(0,sre.MathspeakRules.defineSpecialisedRule_)("prime-subscript","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakRules.defineRule_)("prime-subscript-baseline","mathspeak.default","[n] children/*[1]/children/*[1]; [n] children/*[2]; [t] CSFsubscriptVerbose; [n] children/*[1]/children/*[2]; [t] CSFbaselineVerbose",
"self::superscript",'children/*[2][@role="prime"]','name(children/*[1])="subscript"',"following-sibling::*");(0,sre.MathspeakRules.defineSpecialisedRule_)("prime-subscript-baseline","mathspeak.default","mathspeak.brief","[n] children/*[1]/children/*[1]; [n] children/*[2]; [t] CSFsubscriptBrief; [n] children/*[1]/children/*[2]; [t] CSFbaselineBrief");(0,sre.MathspeakRules.defineSpecialisedRule_)("prime-subscript-baseline","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakRules.defineRuleAlias_)("prime-subscript-baseline",
"self::superscript",'children/*[2][@role="prime"]','name(children/*[1])="subscript"',"not(following-sibling::*)","@embellished");(0,sre.MathspeakRules.defineRule_)("prime-subscript-simple","mathspeak.default","[n] children/*[1]/children/*[1]; [n] children/*[2];[n] children/*[1]/children/*[2]","self::superscript",'children/*[2][@role="prime"]','name(children/*[1])="subscript"','name(children/*[1]/children/*[1])="identifier"','name(children/*[1]/children/*[2])="number"','children/*[1]/children/*[2][@role!="mixed"]',
'children/*[1]/children/*[2][@role!="othernumber"]');(0,sre.MathspeakRules.defineSpecialisedRule_)("prime-subscript-simple","mathspeak.default","mathspeak.brief");(0,sre.MathspeakRules.defineSpecialisedRule_)("prime-subscript-simple","mathspeak.default","mathspeak.sbrief");(0,sre.MathspeakRules.defineRule_)("overscore","mathspeak.default",'[t] "ModifyingAbove"; [n] children/*[1]; [t] "With"; [n] children/*[2]',"self::overscore",'children/*[2][@role="overaccent"]');(0,sre.MathspeakRules.defineSpecialisedRule_)("overscore",
"mathspeak.default","mathspeak.brief",'[t] "ModAbove"; [n] children/*[1]; [t] "With"; [n] children/*[2]');(0,sre.MathspeakRules.defineSpecialisedRule_)("overscore","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakRules.defineRule_)("double-overscore","mathspeak.default",'[t] "ModifyingAbove Above"; [n] children/*[1]; [t] "With"; [n] children/*[2]',"self::overscore",'children/*[2][@role="overaccent"]','name(children/*[1])="overscore"','children/*[1]/children/*[2][@role="overaccent"]');(0,sre.MathspeakRules.defineSpecialisedRule_)("double-overscore",
"mathspeak.default","mathspeak.brief",'[t] "ModAbove Above"; [n] children/*[1]; [t] "With"; [n] children/*[2]');(0,sre.MathspeakRules.defineSpecialisedRule_)("double-overscore","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakRules.defineRule_)("underscore","mathspeak.default",'[t] "ModifyingBelow"; [n] children/*[1]; [t] "With"; [n] children/*[2]',"self::underscore",'children/*[2][@role="underaccent"]');(0,sre.MathspeakRules.defineSpecialisedRule_)("underscore","mathspeak.default","mathspeak.brief",
'[t] "ModBelow"; [n] children/*[1]; [t] "With"; [n] children/*[2]');(0,sre.MathspeakRules.defineSpecialisedRule_)("underscore","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakRules.defineRule_)("double-underscore","mathspeak.default",'[t] "ModifyingBelow Below"; [n] children/*[1]; [t] "With"; [n] children/*[2]',"self::underscore",'children/*[2][@role="underaccent"]','name(children/*[1])="underscore"','children/*[1]/children/*[2][@role="underaccent"]');(0,sre.MathspeakRules.defineSpecialisedRule_)("double-underscore",
"mathspeak.default","mathspeak.brief",'[t] "ModBelow Below"; [n] children/*[1]; [t] "With"; [n] children/*[2]');(0,sre.MathspeakRules.defineSpecialisedRule_)("double-underscore","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakRules.defineRule_)("overbar","mathspeak.default",'[n] children/*[1]; [t] "overbar"',"self::overscore",'@role="latinletter" or @role="greekletter" or @role="otherletter"','children/*[2][@role="overaccent"]','children/*[2][text()="\u00af" or text()="\uffe3" or text()="\uff3f" or text()="_" or text()="\u203e"]');
(0,sre.MathspeakRules.defineSpecialisedRule_)("overbar","mathspeak.default","mathspeak.brief",'[n] children/*[1]; [t] "overBar"');(0,sre.MathspeakRules.defineSpecialisedRule_)("overbar","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakRules.defineRule_)("underbar","mathspeak.default",'[n] children/*[1]; [t] "underbar"',"self::underscore",'@role="latinletter" or @role="greekletter" or @role="otherletter"','children/*[2][@role="underaccent"]','children/*[2][text()="\u00af" or text()="\uffe3" or text()="\uff3f" or text()="_" or text()="\u203e"]');
(0,sre.MathspeakRules.defineSpecialisedRule_)("underbar","mathspeak.default","mathspeak.brief",'[n] children/*[1]; [t] "underBar"');(0,sre.MathspeakRules.defineSpecialisedRule_)("underbar","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakRules.defineRule_)("overtilde","mathspeak.default",'[n] children/*[1]; [t] "overTilde"',"self::overscore",'children/*[2][@role="overaccent"]','@role="latinletter" or @role="greekletter" or @role="otherletter"','children/*[2][text()="~" or text()="\u02dc" or text()="\u223c" or text()="\uff5e"]');
(0,sre.MathspeakRules.defineSpecialisedRule_)("overtilde","mathspeak.default","mathspeak.brief",'[n] children/*[1]; [t] "overtilde"');(0,sre.MathspeakRules.defineSpecialisedRule_)("overtilde","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakRules.defineRule_)("undertilde","mathspeak.default",'[n] children/*[1]; [t] "underTilde"',"self::underscore",'@role="latinletter" or @role="greekletter" or @role="otherletter"','children/*[2][@role="underaccent"]','children/*[2][text()="~" or text()="\u02dc" or text()="\u223c" or text()="\uff5e"]');
(0,sre.MathspeakRules.defineSpecialisedRule_)("undertilde","mathspeak.default","mathspeak.brief",'[n] children/*[1]; [t] "undertilde"');(0,sre.MathspeakRules.defineSpecialisedRule_)("undertilde","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakRules.defineRule_)("matrix-fence","mathspeak.default","[n] children/*[1];","self::fenced","count(children/*)=1",'name(children/*[1])="matrix"');(0,sre.MathspeakRules.defineRule_)("matrix","mathspeak.default",'[t] "Start"; [t] count(children/*);  [t] "By";[t] count(children/*[1]/children/*); [t] "Matrix"; [m] children/* (ctxtFunc:CTXFordinalCounter,context:"Row "); [t] "EndMatrix"',
"self::matrix");(0,sre.MathspeakRules.defineRule_)("matrix","mathspeak.sbrief",'[t] count(children/*);  [t] "By";[t] count(children/*[1]/children/*); [t] "Matrix"; [m] children/* (ctxtFunc:CTXFordinalCounter,context:"Row "); [t] "EndMatrix"',"self::matrix");(0,sre.MathspeakRules.defineRuleAlias_)("matrix","self::vector");(0,sre.MathspeakRules.defineRule_)("matrix-row","mathspeak.default",'[m] children/* (ctxtFunc:CTXFordinalCounter,context:"Column");[p] (pause: 200)',"self::row");(0,sre.MathspeakRules.defineRule_)("row-with-label",
"mathspeak.default",'[t] "with Label"; [n] content/*[1]; [t] "EndLabel"(pause: 200); [m] children/* (ctxtFunc:CTXFordinalCounter,context:"Column")',"self::row","content");(0,sre.MathspeakRules.defineRule_)("row-with-label","mathspeak.brief",'[t] "Label"; [n] content/*[1]; [m] children/* (ctxtFunc:CTXFordinalCounter,context:"Column")',"self::row","content");(0,sre.MathspeakRules.defineSpecialisedRule_)("row-with-label","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakRules.defineRule_)("row-with-text-label",
"mathspeak.sbrief",'[t] "Label"; [t] CSFRemoveParens;[m] children/* (ctxtFunc:CTXFordinalCounter,context:"Column")',"self::row","content",'name(content/cell/children/*[1])="text"');(0,sre.MathspeakRules.defineRule_)("empty-row","mathspeak.default",'[t] "Blank"',"self::row","count(children/*)=0");(0,sre.MathspeakRules.defineRule_)("matrix-cell","mathspeak.default","[n] children/*[1]; [p] (pause: 300)","self::cell");(0,sre.MathspeakRules.defineRule_)("empty-cell","mathspeak.default",'[t] "Blank"; [p] (pause: 300)',
"self::cell","count(children/*)=0");(0,sre.MathspeakRules.defineRule_)("determinant","mathspeak.default",'[t] "Start"; [t] count(children/*);  [t] "By";[t] count(children/*[1]/children/*); [t] "Determinant"; [m] children/* (ctxtFunc:CTXFordinalCounter,context:"Row "); [t] "EndDeterminant"',"self::matrix",'@role="determinant"');(0,sre.MathspeakRules.defineSpecialisedRule_)("determinant","mathspeak.default","mathspeak.sbrief",'[t] count(children/*);  [t] "By";[t] count(children/*[1]/children/*); [t] "Determinant"; [m] children/* (ctxtFunc:CTXFordinalCounter,context:"Row "); [t] "EndDeterminant"');
(0,sre.MathspeakRules.defineRule_)("determinant-simple","mathspeak.default",'[t] "Start"; [t] count(children/*);  [t] "By";[t] count(children/*[1]/children/*); [t] "Determinant"; [m] children/* (ctxtFunc:CTXFordinalCounter,context:"Row",grammar:simpleDet); [t] "EndDeterminant"',"self::matrix",'@role="determinant"',"CQFdetIsSimple");(0,sre.MathspeakRules.defineSpecialisedRule_)("determinant-simple","mathspeak.default","mathspeak.sbrief",'[t] count(children/*);  [t] "By";[t] count(children/*[1]/children/*); [t] "Determinant"; [m] children/* (ctxtFunc:CTXFordinalCounter,context:"Row",grammar:simpleDet); [t] "EndDeterminant"');
(0,sre.MathspeakRules.defineRule_)("row-simple","mathspeak.default","[m] children/*;","self::row",'@role="determinant"','contains(@grammar, "simpleDet")');(0,sre.MathspeakRules.defineRule_)("layout","mathspeak.default",'[t] "StartLayout"; [m] children/* (ctxtFunc:CTXFordinalCounter,context:"Row "); [t] "EndLayout"',"self::table");(0,sre.MathspeakRules.defineRule_)("layout","mathspeak.sbrief",'[t] "Layout"; [m] children/* (ctxtFunc:CTXFordinalCounter,context:"Row "); [t] "EndLayout"',"self::table");
(0,sre.MathspeakRules.defineRule_)("binomial","mathspeak.default",'[t] "StartBinomialOrMatrix"; [n] children/*[1]/children/*[1]; [t] "Choose"; [n] children/*[2]/children/*[1];  [t] "EndBinomialOrMatrix"',"self::vector",'@role="binomial"');(0,sre.MathspeakRules.defineRule_)("binomial","mathspeak.sbrief",'[t] "BinomialOrMatrix"; [n] children/*[1]/children/*[1]; [t] "Choose"; [n] children/*[2]/children/*[1];  [t] "EndBinomialOrMatrix"',"self::vector",'@role="binomial"');(0,sre.MathspeakRules.defineRule_)("cases",
"mathspeak.default",'[t] "StartLayout"; [t] "Enlarged"; [n] content/*[1];[m] children/* (ctxtFunc:CTXFordinalCounter,context:"Row "); [t] "EndLayout"',"self::cases");(0,sre.MathspeakRules.defineRule_)("cases","mathspeak.sbrief",'[t] "Layout"; [t] "Enlarged"; [n] content/*[1];[m] children/* (ctxtFunc:CTXFordinalCounter,context:"Row "); [t] "EndLayout"',"self::cases");(0,sre.MathspeakRules.defineRuleAlias_)("layout","self::multiline");(0,sre.MathspeakRules.defineRule_)("line","mathspeak.default","[m] children/*",
"self::line");(0,sre.MathspeakRules.defineRule_)("line-with-label","mathspeak.default",'[t] "with Label"; [n] content/*[1]; [t] "EndLabel" (pause: 200); [m] children/*',"self::line","content");(0,sre.MathspeakRules.defineSpecialisedRule_)("line-with-label","mathspeak.default","mathspeak.brief",'[t] "Label"; [n] content/*[1] (pause: 200); [m] children/*');(0,sre.MathspeakRules.defineSpecialisedRule_)("line-with-label","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakRules.defineRule_)("line-with-text-label",
"mathspeak.sbrief",'[t] "Label"; [t] CSFRemoveParens; [m] children/*',"self::line","content",'name(content/cell/children/*[1])="text"');(0,sre.MathspeakRules.defineRule_)("empty-line","mathspeak.default",'[t] "Blank"',"self::line","count(children/*)=0","not(content)");(0,sre.MathspeakRules.defineSpecialisedRule_)("empty-line","mathspeak.default","mathspeak.brief");(0,sre.MathspeakRules.defineSpecialisedRule_)("empty-line","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakRules.defineRule_)("empty-line-with-label",
"mathspeak.default",'[t] "with Label"; [n] content/*[1]; [t] "EndLabel"(pause: 200); [t] "Blank"',"self::line","count(children/*)=0","content");(0,sre.MathspeakRules.defineSpecialisedRule_)("empty-line-with-label","mathspeak.default","mathspeak.brief",'[t] "Label"; [n] content/*[1] (pause: 200); [t] "Blank"');(0,sre.MathspeakRules.defineSpecialisedRule_)("empty-line-with-label","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakRules.defineRule_)("enclose","mathspeak.default",'[t] "StartEnclose"; [t] @role (grammar:localEnclose); [n] children/*[1]; [t] "EndEnclose"',
"self::enclose");(0,sre.MathspeakRules.defineRuleAlias_)("overbar","self::enclose",'@role="top"');(0,sre.MathspeakRules.defineRuleAlias_)("underbar","self::enclose",'@role="bottom"');(0,sre.MathspeakRules.defineRule_)("leftbar","mathspeak.default",'[t] "vertical-bar"; [n] children/*[1]',"self::enclose",'@role="left"');(0,sre.MathspeakRules.defineRule_)("rightbar","mathspeak.default",'[n] children/*[1]; [t] "vertical-bar"',"self::enclose",'@role="right"');(0,sre.MathspeakRules.defineRule_)("crossout",
"mathspeak.default",'[t] "CrossOut"; [n] children/*[1]; [t] "EndCrossOut"',"self::enclose",'@role="updiagonalstrike" or @role="downdiagonalstrike" or @role="horizontalstrike"');(0,sre.MathspeakRules.defineRule_)("cancel","mathspeak.default",'[t] "CrossOut"; [n] children/*[1]/children/*[1]; [t] "With"; [n] children/*[2]; [t] "EndCrossOut"',"self::overscore",'@role="updiagonalstrike" or @role="downdiagonalstrike" or @role="horizontalstrike"');(0,sre.MathspeakRules.defineSpecialisedRule_)("cancel","mathspeak.default",
"mathspeak.brief");(0,sre.MathspeakRules.defineSpecialisedRule_)("cancel","mathspeak.default","mathspeak.sbrief");(0,sre.MathspeakRules.defineRuleAlias_)("cancel","self::underscore",'@role="updiagonalstrike" or @role="downdiagonalstrike" or @role="horizontalstrike"');(0,sre.MathspeakRules.defineRule_)("cancel-reverse","mathspeak.default",'[t] "CrossOut"; [n] children/*[2]/children/*[1]; [t] "With"; [n] children/*[1]; [t] "EndCrossOut"',"self::overscore",'name(children/*[2])="enclose"','children/*[2][@role="updiagonalstrike" or @role="downdiagonalstrike" or @role="horizontalstrike"]');
(0,sre.MathspeakRules.defineSpecialisedRule_)("cancel-reverse","mathspeak.default","mathspeak.brief");(0,sre.MathspeakRules.defineSpecialisedRule_)("cancel-reverse","mathspeak.default","mathspeak.sbrief");(0,sre.MathspeakRules.defineRuleAlias_)("cancel-reverse","self::underscore",'name(children/*[2])="enclose"','children/*[2][@role="updiagonalstrike" or @role="downdiagonalstrike" or @role="horizontalstrike"]');(0,sre.MathspeakRules.defineRule_)("end-punct","mathspeak.default","[m] children/*","self::punctuated",
'@role="endpunct"');(0,sre.MathspeakRules.defineRule_)("start-punct","mathspeak.default","[n] content/*[1]; [m] children/*[position()>1]","self::punctuated",'@role="startpunct"');(0,sre.MathspeakRules.defineRule_)("integral-punct","mathspeak.default","[n] children/*[1]; [n] children/*[3]","self::punctuated",'@role="integral"');(0,sre.MathspeakRules.defineRule_)("punctuated","mathspeak.default","[m] children/*","self::punctuated");(0,sre.MathspeakRules.defineRule_)("unit","mathspeak.default",'[t] text() (grammar:annotation="unit":translate)',
"self::identifier",'@role="unit"');(0,sre.MathspeakRules.defineRule_)("unit-square","mathspeak.default",'[t] "square"; [n] children/*[1]',"self::superscript",'@role="unit"',"children/*[2][text()=2]",'name(children/*[1])="identifier"');(0,sre.MathspeakRules.defineRule_)("unit-cubic","mathspeak.default",'[t] "cubic"; [n] children/*[1]',"self::superscript",'@role="unit"',"children/*[2][text()=3]",'name(children/*[1])="identifier"');(0,sre.MathspeakRules.defineRule_)("reciprocal","mathspeak.default",
'[t] "reciprocal"; [n] children/*[1]',"self::superscript",'@role="unit"','name(children/*[1])="identifier"','name(children/*[2])="prefixop"','children/*[2][@role="negative"]',"children/*[2]/children/*[1][text()=1]",'count(preceding-sibling::*)=0 or preceding-sibling::*[@role!="unit"]');(0,sre.MathspeakRules.defineRule_)("reciprocal","mathspeak.default",'[t] "per"; [n] children/*[1]',"self::superscript",'@role="unit"','name(children/*[1])="identifier"','name(children/*[2])="prefixop"','children/*[2][@role="negative"]',
"children/*[2]/children/*[1][text()=1]",'preceding-sibling::*[@role="unit"]');(0,sre.MathspeakRules.defineRule_)("unit-combine","mathspeak.default","[m] children/*","self::infixop",'@role="unit"');(0,sre.MathspeakRules.defineRule_)("unit-divide","mathspeak.default",'[n] children/*[1]; [t] "per"; [n] children/*[2]',"self::fraction",'@role="unit"')};sre.MathspeakRules.componentString_={2:"CSFbaseline",1:"CSFsubscript",0:"CSFsuperscript"};sre.MathspeakRules.childNumber_={4:2,3:3,2:1,1:4,0:5};
sre.MathspeakRules.generateTensorRuleStrings_=function(a){var b=[],c="",d="";a=parseInt(a,2);for(var e=0;5>e;e++){var f="children/*["+sre.MathspeakRules.childNumber_[e]+"]";if(a&1){var g=sre.MathspeakRules.componentString_[e%3];c="[t] "+g+"Verbose; [n] "+f+";"+c;d="[t] "+g+"Brief; [n] "+f+";"+d}else b.unshift("name("+f+')="empty"');a>>=1}b.push(c);b.push(d);return b};
sre.MathspeakRules.generateMathspeakTensorRules_=function(){for(var a="11111 11110 11101 11100 10111 10110 10101 10100 01111 01110 01101 01100".split(" "),b=0,c;c=a[b];b++){var d="tensor"+c;c=sre.MathspeakRules.generateTensorRuleStrings_(c);var e=c.pop(),f=c.pop(),g=[d,"mathspeak.default",f,"self::tensor"].concat(c),h=[d,"mathspeak.brief",e,"self::tensor"].concat(c);sre.MathspeakRules.defineRule_.apply(null,g);sre.MathspeakRules.defineRule_.apply(null,h);(0,sre.MathspeakRules.defineSpecialisedRule_)(d,
"mathspeak.brief","mathspeak.sbrief");g=sre.MathspeakRules.componentString_[2];f+="; [t]"+g+"Verbose";e+="; [t]"+g+"Brief";d+="-baseline";g=[d,"mathspeak.default",f,"self::tensor","following-sibling::*"].concat(c);h=[d,"mathspeak.brief",e,"self::tensor","following-sibling::*"].concat(c);sre.MathspeakRules.defineRule_.apply(null,g);sre.MathspeakRules.defineRule_.apply(null,h);(0,sre.MathspeakRules.defineSpecialisedRule_)(d,"mathspeak.brief","mathspeak.sbrief");d=[d,"self::tensor","not(following-sibling::*)",
"ancestor::fraction|ancestor::punctuated|ancestor::fenced|ancestor::root|ancestor::sqrt|ancestor::relseq|ancestor::multirel|@embellished"].concat(c);sre.MathspeakRules.defineRuleAlias_.apply(null,d)}};sre.MathspeakRules.getInstance().initializer=[sre.MathspeakRules.initCustomFunctions_,sre.MathspeakRules.initMathspeakRules_,sre.MathspeakRules.generateMathspeakTensorRules_];sre.MathspeakSpanishUtil={};sre.MathspeakSpanishUtil.europeanNumber=function(a){return a=a.replace(/,/g,"").replace(/\./g,",")};sre.Grammar.getInstance().setCorrection("euroNum",sre.MathspeakSpanishUtil.europeanNumber);sre.MathspeakSpanishUtil.onesOrdinals="primera segunda tercera cuarta quinta sexta s\u00e9ptima octava novena d\u00e9cima und\u00e9cima duod\u00e9cima".split(" ");sre.MathspeakSpanishUtil.tensOrdinals="d\u00e9cima vig\u00e9sima trig\u00e9sima cuadrag\u00e9sima quincuag\u00e9sima sexag\u00e9sima septuag\u00e9sima octog\u00e9sima nonag\u00e9sima".split(" ");
sre.MathspeakSpanishUtil.hundredsOrdinals="cent\u00e9sima ducent\u00e9sima tricent\u00e9sima cuadringent\u00e9sima quingent\u00e9sima sexcent\u00e9sima septingent\u00e9sima octingent\u00e9sima noningent\u00e9sima".split(" ");
sre.MathspeakSpanishUtil.numberToOrdinal=function(a){if(1999<a)return a.toString()+"a";if(12>=a)return sre.MathspeakSpanishUtil.onesOrdinals[a-1];var b=[];1E3<a&&(a-=1E3,b.push("mil\u00e9sima"));var c=Math.floor(a/100);0<c&&(b.push(sre.MathspeakSpanishUtil.hundredsOrdinals[c-1]),a%=100);12>=a?b.push(sre.MathspeakSpanishUtil.onesOrdinals[a-1]):(c=Math.floor(a/10),0<c&&(b.push(sre.MathspeakSpanishUtil.tensOrdinals[c-1]),a%=10),0<a&&b.push(sre.MathspeakSpanishUtil.onesOrdinals[a-1]));return b.join(" ")};
sre.MathspeakSpanishUtil.ordinalCounter=function(a,b){var c=0;return function(){return sre.MathspeakSpanishUtil.numberToOrdinal(++c)+" "+b}};sre.MathspeakSpanishUtil.smallRoot=function(a){if(!a.childNodes||0===a.childNodes.length||!a.childNodes[0].childNodes)return[];var b=a.childNodes[0].childNodes[0].textContent;if(!/^\d+$/.test(b))return[];b=parseInt(b,10);return 1<b&&10>=b?[a]:[]};
sre.MathspeakSpanishUtil.unitMultipliers=function(a,b){var c=0;return function(){var b=sre.AuditoryDescription.create({text:sre.MathspeakSpanishUtil.rightMostUnit(a[c])&&sre.MathspeakSpanishUtil.leftMostUnit(a[c+1])?"por":""},{});c++;return[b]}};sre.MathspeakSpanishUtil.SCRIPT_ELEMENTS=[sre.SemanticAttr.Type.SUPERSCRIPT,sre.SemanticAttr.Type.SUBSCRIPT,sre.SemanticAttr.Type.OVERSCORE,sre.SemanticAttr.Type.UNDERSCORE];
sre.MathspeakSpanishUtil.rightMostUnit=function(a){for(;a;){if("unit"===a.getAttribute("role"))return!0;var b=a.tagName;a=sre.XpathUtil.evalXPath("children/*",a);a=-1!==sre.MathspeakSpanishUtil.SCRIPT_ELEMENTS.indexOf(b)?a[0]:a[a.length-1]}return!1};sre.MathspeakSpanishUtil.leftMostUnit=function(a){for(;a;){if("unit"===a.getAttribute("role"))return!0;a=sre.XpathUtil.evalXPath("children/*",a)[0]}return!1};sre.MathspeakSpanishUtil.makePlural=function(a){return/.*s$/.test(a)?a:a+"s"};
sre.Grammar.getInstance().setCorrection("plural",sre.MathspeakSpanishUtil.makePlural);sre.MathspeakSpanishUtil.oneLeft=function(a){for(;a;){if("number"===a.tagName&&"1"===a.textContent)return[a];if("infixop"!==a.tagName||"multiplication"!==a.getAttribute("role")&&"implicit"!==a.getAttribute("role"))break;a=sre.XpathUtil.evalXPath("children/*",a)[0]}return[]};sre.MathspeakSpanish=function(){sre.MathStore.call(this);this.locale="es"};goog.inherits(sre.MathspeakSpanish,sre.MathStore);goog.addSingletonGetter(sre.MathspeakSpanish);sre.MathspeakSpanish.prototype.evaluateDefault=function(a){return[sre.AuditoryDescription.create({text:a.textContent})]};sre.MathspeakSpanish.SPANISH_REGEXP="a-zA-Z\u00e1\u00e9\u00ed\u00f3\u00fa\u00f1\u00c1\u00c9\u00cd\u00d3\u00da\u00d1";
sre.MathspeakSpanish.evaluateDefault=function(a){a=a.textContent;for(var b=[],c=new sre.SystemExternal.xmldom.DOMParser,d=new RegExp("^["+sre.MathspeakSpanish.SPANISH_REGEXP+"]+"),e=new RegExp("^[^"+sre.MathspeakSpanish.SPANISH_REGEXP+"]+");a;){var f=d.exec(a);if(f)var g=sre.Semantic.Type.TEXT,h=sre.Semantic.Role.PROTECTED;else f=e.exec(a),g=sre.Semantic.Type.UNKNOWN,h=sre.Semantic.Role.TEXT;g=c.parseFromString("<"+g+' role="'+h+'">'+f[0]+"</"+g+">","text/xml");b.push(g.documentElement);a=a.slice(f[0].length).trimLeft()}return b};
sre.MathspeakSpanish.mathStore=sre.MathspeakSpanish.getInstance();sre.MathspeakSpanish.defineRule_=goog.bind(sre.MathspeakSpanish.mathStore.defineRule,sre.MathspeakSpanish.mathStore);sre.MathspeakSpanish.defineRuleAlias_=goog.bind(sre.MathspeakSpanish.mathStore.defineRulesAlias,sre.MathspeakSpanish.mathStore);sre.MathspeakSpanish.defineSpecialisedRule_=goog.bind(sre.MathspeakSpanish.mathStore.defineSpecialisedRule,sre.MathspeakSpanish.mathStore);
sre.MathspeakSpanish.addContextFunction_=goog.bind(sre.MathspeakSpanish.mathStore.contextFunctions.add,sre.MathspeakSpanish.mathStore.contextFunctions);sre.MathspeakSpanish.addCustomQuery_=goog.bind(sre.MathspeakSpanish.mathStore.customQueries.add,sre.MathspeakSpanish.mathStore.customQueries);sre.MathspeakSpanish.addCustomString_=goog.bind(sre.MathspeakSpanish.mathStore.customStrings.add,sre.MathspeakSpanish.mathStore.customStrings);
sre.MathspeakSpanish.initCustomFunctions_=function(){(0,sre.MathspeakSpanish.addCustomQuery_)("CQFspaceoutNumber",sre.MathspeakUtil.spaceoutNumber);(0,sre.MathspeakSpanish.addCustomQuery_)("CQFspaceoutIdentifier",sre.MathspeakUtil.spaceoutIdentifier);(0,sre.MathspeakSpanish.addCustomString_)("CSFspaceoutText",sre.MathspeakUtil.spaceoutText);(0,sre.MathspeakSpanish.addCustomString_)("CSFopenFracVerbose",sre.MathspeakUtil.openingFractionVerbose);(0,sre.MathspeakSpanish.addCustomString_)("CSFcloseFracVerbose",
sre.MathspeakUtil.closingFractionVerbose);(0,sre.MathspeakSpanish.addCustomString_)("CSFoverFracVerbose",sre.MathspeakUtil.overFractionVerbose);(0,sre.MathspeakSpanish.addCustomString_)("CSFopenFracBrief",sre.MathspeakUtil.openingFractionBrief);(0,sre.MathspeakSpanish.addCustomString_)("CSFcloseFracBrief",sre.MathspeakUtil.closingFractionBrief);(0,sre.MathspeakSpanish.addCustomString_)("CSFopenFracSbrief",sre.MathspeakUtil.openingFractionSbrief);(0,sre.MathspeakSpanish.addCustomString_)("CSFcloseFracSbrief",
sre.MathspeakUtil.closingFractionSbrief);(0,sre.MathspeakSpanish.addCustomString_)("CSFoverFracSbrief",sre.MathspeakUtil.overFractionSbrief);(0,sre.MathspeakSpanish.addCustomString_)("CSFopenRadicalVerbose",sre.MathspeakUtil.openingRadicalVerbose);(0,sre.MathspeakSpanish.addCustomString_)("CSFcloseRadicalVerbose",sre.MathspeakUtil.closingRadicalVerbose);(0,sre.MathspeakSpanish.addCustomString_)("CSFindexRadicalVerbose",sre.MathspeakUtil.indexRadicalVerbose);(0,sre.MathspeakSpanish.addCustomString_)("CSFopenRadicalBrief",
sre.MathspeakUtil.openingRadicalBrief);(0,sre.MathspeakSpanish.addCustomString_)("CSFcloseRadicalBrief",sre.MathspeakUtil.closingRadicalBrief);(0,sre.MathspeakSpanish.addCustomString_)("CSFindexRadicalBrief",sre.MathspeakUtil.indexRadicalBrief);(0,sre.MathspeakSpanish.addCustomString_)("CSFopenRadicalSbrief",sre.MathspeakUtil.openingRadicalSbrief);(0,sre.MathspeakSpanish.addCustomString_)("CSFindexRadicalSbrief",sre.MathspeakUtil.indexRadicalSbrief);(0,sre.MathspeakSpanish.addCustomQuery_)("CQFisSmallRoot",
sre.MathspeakSpanishUtil.smallRoot);(0,sre.MathspeakSpanish.addCustomString_)("CSFsuperscriptVerbose",sre.MathspeakUtil.superscriptVerbose);(0,sre.MathspeakSpanish.addCustomString_)("CSFsuperscriptBrief",sre.MathspeakUtil.superscriptBrief);(0,sre.MathspeakSpanish.addCustomString_)("CSFsubscriptVerbose",sre.MathspeakUtil.subscriptVerbose);(0,sre.MathspeakSpanish.addCustomString_)("CSFsubscriptBrief",sre.MathspeakUtil.subscriptBrief);(0,sre.MathspeakSpanish.addCustomString_)("CSFbaselineVerbose",sre.MathspeakUtil.baselineVerbose);
(0,sre.MathspeakSpanish.addCustomString_)("CSFbaselineBrief",sre.MathspeakUtil.baselineBrief);(0,sre.MathspeakSpanish.addCustomString_)("CSFunderscript",sre.MathspeakUtil.nestedUnderscore);(0,sre.MathspeakSpanish.addCustomString_)("CSFoverscript",sre.MathspeakUtil.nestedOverscore);(0,sre.MathspeakSpanish.addContextFunction_)("CTXFordinalCounterEs",sre.MathspeakSpanishUtil.ordinalCounter);(0,sre.MathspeakSpanish.addContextFunction_)("CTXFcontentIterator",sre.MathmlStoreUtil.contentIterator);(0,sre.MathspeakSpanish.addContextFunction_)("CTXFunitMultipliers",
sre.MathspeakSpanishUtil.unitMultipliers);(0,sre.MathspeakSpanish.addCustomQuery_)("CQFdetIsSimple",sre.MathspeakUtil.determinantIsSimple);(0,sre.MathspeakSpanish.addCustomString_)("CSFRemoveParens",sre.MathspeakUtil.removeParens);(0,sre.MathspeakSpanish.addCustomQuery_)("CQFoneLeft",sre.MathspeakSpanishUtil.oneLeft);(0,sre.MathspeakSpanish.addCustomQuery_)("CQFresetNesting",sre.MathspeakUtil.resetNestingDepth);(0,sre.MathspeakSpanish.addCustomQuery_)("CQFtextEvaluator",sre.MathspeakSpanish.evaluateDefault)};
sre.MathspeakSpanish.initMathspeakSpanish_=function(){(0,sre.MathspeakSpanish.defineRule_)("stree","mathspeak.default","[n] ./*[1]","self::stree","CQFresetNesting");(0,sre.MathspeakSpanish.defineRule_)("unknown","mathspeak.default","[n] text()","self::unknown");(0,sre.MathspeakSpanish.defineRule_)("protected","mathspeak.default","[t] text()","self::*",'@role="protected"');(0,sre.MathspeakSpanish.defineRule_)("omit-empty","mathspeak.default","[p] (pause:100)","self::empty");(0,sre.MathspeakSpanish.defineRule_)("blank-empty",
"mathspeak.default",'[t] "espacio"',"self::empty","count(../*)=1",'name(../..)="cell" or name(../..)="line"');(0,sre.MathspeakSpanish.defineRule_)("font","mathspeak.default","[t] @font (grammar:localFont); [n] . (grammar:ignoreFont=@font)","self::*","@font",'not(contains(@grammar, "ignoreFont"))','@font!="normal"');(0,sre.MathspeakSpanish.defineRule_)("font-identifier-short","mathspeak.default","[t] @font (grammar:localFont); [n] . (grammar:ignoreFont=@font)","self::identifier","string-length(text())=1",
"@font",'not(contains(@grammar, "ignoreFont"))','@font="normal"','""=translate(text(), "abcdefghijklmnopqrstuvwxyz\u03b1\u03b2\u03b3\u03b4\u03b5\u03b6\u03b7\u03b8\u03b9\u03ba\u03bb\u03bc\u03bd\u03be\u03bf\u03c0\u03c1\u03c2\u03c3\u03c4\u03c5\u03c6\u03c7\u03c8\u03c9ABCDEFGHIJKLMNOPQRSTUVWXYZ\u0391\u0392\u0393\u0394\u0395\u0396\u0397\u0398\u0399\u039a\u039b\u039c\u039d\u039e\u039f\u03a0\u03a1\u03a3\u03a3\u03a4\u03a5\u03a6\u03a7\u03a8\u03a9", "")','@role!="unit"');(0,sre.MathspeakSpanish.defineRule_)("font-identifier",
"mathspeak.default","[t] @font (grammar:localFont); [n] . (grammar:ignoreFont=@font)","self::identifier","string-length(text())=1","@font",'@font="normal"','not(contains(@grammar, "ignoreFont"))','@role!="unit"');(0,sre.MathspeakSpanish.defineRule_)("omit-font","mathspeak.default","[n] . (grammar:ignoreFont=@font)","self::identifier","string-length(text())=1","@font",'not(contains(@grammar, "ignoreFont"))','@font="italic"');(0,sre.MathspeakSpanish.defineRule_)("number","mathspeak.default","[n] text() (grammar:euroNum)",
"self::number");(0,sre.MathspeakSpanish.defineRule_)("mixed-number","mathspeak.default",'[n] children/*[1]; [t] "m\u00e1s"; [n] children/*[2]; ',"self::number",'@role="mixed"');(0,sre.MathspeakSpanish.defineRule_)("number-with-chars","mathspeak.default",'[t] "n\u00famero"; [m] CQFspaceoutNumber',"self::number",'"" != translate(text(), "0123456789.,", "")','text() != translate(text(), "0123456789.,", "")');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("number-with-chars","mathspeak.default","mathspeak.brief",
'[t] "n\u00fam"; [m] CQFspaceoutNumber');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("number-with-chars","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakSpanish.defineRule_)("number-as-upper-word","mathspeak.default",'[t] "may\u00fascula"; [t] CSFspaceoutText',"self::number","string-length(text())>1",'text()=translate(text(), "abcdefghijklmnopqrstuvwxyz\u03b1\u03b2\u03b3\u03b4\u03b5\u03b6\u03b7\u03b8\u03b9\u03ba\u03bb\u03bc\u03bd\u03be\u03bf\u03c0\u03c1\u03c2\u03c3\u03c4\u03c5\u03c6\u03c7\u03c8\u03c9", "ABCDEFGHIJKLMNOPQRSTUVWXYZ\u0391\u0392\u0393\u0394\u0395\u0396\u0397\u0398\u0399\u039a\u039b\u039c\u039d\u039e\u039f\u03a0\u03a1\u03a3\u03a3\u03a4\u03a5\u03a6\u03a7\u03a8\u03a9")',
'""=translate(text(), "ABCDEFGHIJKLMNOPQRSTUVWXYZ\u0391\u0392\u0393\u0394\u0395\u0396\u0397\u0398\u0399\u039a\u039b\u039c\u039d\u039e\u039f\u03a0\u03a1\u03a3\u03a3\u03a4\u03a5\u03a6\u03a7\u03a8\u03a9","")');(0,sre.MathspeakSpanish.defineRule_)("number-baseline","mathspeak.default",'[t] "l\u00ednea base"; [n] text()',"self::number",'not(contains(@grammar, "ignoreFont"))',"preceding-sibling::identifier",'preceding-sibling::*[1][@role="latinletter" or @role="greekletter" or @role="otherletter"]','parent::*/parent::infixop[@role="implicit"]');
(0,sre.MathspeakSpanish.defineSpecialisedRule_)("number-baseline","mathspeak.default","mathspeak.brief",'[t] "base"; [n] text()');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("number-baseline","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakSpanish.defineRule_)("number-baseline-font","mathspeak.default",'[t] "l\u00ednea base"; [t] @font (grammar:localFont); [n] . (grammar:ignoreFont=@font)',"self::number","@font",'not(contains(@grammar, "ignoreFont"))','@font!="normal"',"preceding-sibling::identifier",
'preceding-sibling::*[@role="latinletter" or @role="greekletter" or @role="otherletter"]','parent::*/parent::infixop[@role="implicit"]');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("number-baseline-font","mathspeak.default","mathspeak.brief",'[t] "base"; [n] text()');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("number-baseline-font","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakSpanish.defineRule_)("identifier","mathspeak.default","[m] CQFspaceoutIdentifier","self::identifier","string-length(text())>1",
'@role!="unit"','@role!="protected"','not(@font) or @font="normal" or contains(@grammar, "ignoreFont")');(0,sre.MathspeakSpanish.defineRule_)("identifier","mathspeak.default","[n] text()","self::identifier",'@role="protected"');(0,sre.MathspeakSpanish.defineRule_)("negative","mathspeak.default",'[t] "menos"; [n] children/*[1]',"self::prefixop",'@role="negative"',"children/identifier");(0,sre.MathspeakSpanish.defineRuleAlias_)("negative","self::prefixop",'@role="negative"',"children/number");(0,sre.MathspeakSpanish.defineRuleAlias_)("negative",
"self::prefixop",'@role="negative"','children/fraction[@role="vulgar"]');(0,sre.MathspeakSpanish.defineRule_)("negative","mathspeak.default",'[t] "menos"; [n] children/*[1]',"self::prefixop",'@role="negative"');(0,sre.MathspeakSpanish.defineRule_)("prefix","mathspeak.default","[n] text(); [n] children/*[1]","self::prefixop");(0,sre.MathspeakSpanish.defineRule_)("postfix","mathspeak.default","[n] children/*[1]; [n] text()","self::postfixop");(0,sre.MathspeakSpanish.defineRule_)("binary-operation",
"mathspeak.default","[m] children/* (sepFunc:CTXFcontentIterator);","self::infixop");(0,sre.MathspeakSpanish.defineRule_)("implicit","mathspeak.default","[m] children/*","self::infixop",'@role="implicit"');(0,sre.MathspeakSpanish.defineRuleAlias_)("implicit","self::infixop",'@role="leftsuper" or @role="leftsub" or @role="rightsuper" or @role="rightsub"');(0,sre.MathspeakSpanish.defineRule_)("subtraction","mathspeak.default",'[m] children/* (separator:"menos");',"self::infixop",'@role="subtraction"');
(0,sre.MathspeakSpanish.defineRule_)("function-unknown","mathspeak.default","[n] children/*[1]; [n] children/*[2]","self::appl");(0,sre.MathspeakSpanish.defineRule_)("function-prefix","mathspeak.default","[n] children/*[1]; [n] children/*[2]","self::appl",'children/*[1][@role="prefix function"]');(0,sre.MathspeakSpanish.defineRule_)("fences-open-close","mathspeak.default","[n] content/*[1]; [n] children/*[1]; [n] content/*[2]","self::fenced",'@role="leftright"');(0,sre.MathspeakSpanish.defineRule_)("fences-neutral",
"mathspeak.default",'[t] "empezar valor absoluto"; [n] children/*[1]; [t] "finalizar valor absoluto"',"self::fenced",'@role="neutral"','content/*[1][text()]="|" or content/*[1][text()]="\u2758" or content/*[1][text()]="\uff5c"');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("fences-neutral","mathspeak.default","mathspeak.sbrief",'[t] "valor absoluto"; [n] children/*[1]; [t] "finalizar valor absoluto"');(0,sre.MathspeakSpanish.defineRule_)("fences-neutral","mathspeak.default","[n] content/*[1]; [n] children/*[1]; [n] content/*[2]",
"self::fenced",'@role="neutral"');(0,sre.MathspeakSpanish.defineRule_)("fences-set","mathspeak.default",'[t] "empezar llave"; [n] children/*[1]; [t] "finalizar llave"',"self::fenced",'@role="leftright"','content/*[1][text()]="{"','content/*[2][text()]="}"',"count(children/*)=1",'not(name(../..)="appl")');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("fences-set","mathspeak.default","mathspeak.sbrief",'[t] "llave"; [n] children/*[1]; [t] "finalizar llave"');(0,sre.MathspeakSpanish.defineRule_)("text",
"mathspeak.default","[m] CQFtextEvaluator","self::text");(0,sre.MathspeakSpanish.defineRule_)("factorial","mathspeak.default",'[t] "factorial"',"self::punctuation",'text()="!"','name(preceding-sibling::*[1])!="text"');(0,sre.MathspeakSpanish.defineRule_)("minus","mathspeak.default",'[t] "menos"',"self::operator",'text()="-"');(0,sre.MathspeakSpanish.defineRule_)("single-prime","mathspeak.default",'[t] "prima"',"self::punctuated",'@role="prime"',"count(children/*)=1");(0,sre.MathspeakSpanish.defineRule_)("double-prime",
"mathspeak.default",'[t] "doble prima"',"self::punctuated",'@role="prime"',"count(children/*)=2");(0,sre.MathspeakSpanish.defineRule_)("triple-prime","mathspeak.default",'[t] "triple prima"',"self::punctuated",'@role="prime"',"count(children/*)=3");(0,sre.MathspeakSpanish.defineRule_)("quadruple-prime","mathspeak.default",'[t] "cuadruplicar prima"',"self::punctuated",'@role="prime"',"count(children/*)=4");(0,sre.MathspeakSpanish.defineRule_)("counted-prime","mathspeak.default",'[t] count(children/*); [t] "prime"',
"self::punctuated",'@role="prime"');(0,sre.MathspeakSpanish.defineRule_)("fraction","mathspeak.default","[t] CSFopenFracVerbose; [n] children/*[1]; [t] CSFoverFracVerbose; [n] children/*[2]; [t] CSFcloseFracVerbose","self::fraction");(0,sre.MathspeakSpanish.defineRule_)("fraction","mathspeak.brief","[t] CSFopenFracBrief; [n] children/*[1]; [t] CSFoverFracVerbose; [n] children/*[2]; [t] CSFcloseFracBrief","self::fraction");(0,sre.MathspeakSpanish.defineRule_)("fraction","mathspeak.sbrief","[t] CSFopenFracSbrief; [n] children/*[1]; [t] CSFoverFracSbrief; [n] children/*[2]; [t] CSFcloseFracSbrief",
"self::fraction");(0,sre.MathspeakSpanish.defineRule_)("continued-fraction-outer","mathspeak.default",'[t] "fracci\u00f3n continua"; [n] children/*[1];[t] "entre"; [n] children/*[2]',"self::fraction","not(ancestor::fraction)",'children/*[2]/descendant-or-self::*[@role="ellipsis" and not(following-sibling::*)]');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("continued-fraction-outer","mathspeak.default","mathspeak.brief",'[t] "frac continua"; [n] children/*[1];[t] "entre"; [n] children/*[2]');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("continued-fraction-outer",
"mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakSpanish.defineRule_)("continued-fraction-inner","mathspeak.default",'[t] "empezar fracci\u00f3n"; [n] children/*[1];[t] "entre"; [n] children/*[2]',"self::fraction","ancestor::fraction",'children/*[2]/descendant-or-self::*[@role="ellipsis" and not(following-sibling::*)]');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("continued-fraction-inner","mathspeak.default","mathspeak.brief",'[t] "empezar frac"; [n] children/*[1];[t] "entre"; [n] children/*[2]');
(0,sre.MathspeakSpanish.defineSpecialisedRule_)("continued-fraction-inner","mathspeak.brief","mathspeak.sbrief",'[t] "frac"; [n] children/*[1];[t] "entre"; [n] children/*[2]');(0,sre.MathspeakSpanish.defineRule_)("sqrt","mathspeak.default","[t] CSFopenRadicalVerbose; [n] children/*[1]; [t] CSFcloseRadicalVerbose","self::sqrt");(0,sre.MathspeakSpanish.defineRule_)("sqrt","mathspeak.brief","[t] CSFopenRadicalBrief; [n] children/*[1]; [t] CSFcloseRadicalBrief","self::sqrt");(0,sre.MathspeakSpanish.defineRule_)("sqrt",
"mathspeak.sbrief","[t] CSFopenRadicalSbrief; [n] children/*[1]; [t] CSFcloseRadicalBrief","self::sqrt");(0,sre.MathspeakSpanish.defineRule_)("root-small","mathspeak.default","[t] CSFopenRadicalVerbose; [n] children/*[2]; [t] CSFcloseRadicalVerbose","self::root","CQFisSmallRoot");(0,sre.MathspeakSpanish.defineRule_)("root-small","mathspeak.brief","[t] CSFopenRadicalBrief; [n] children/*[2]; [t] CSFcloseRadicalBrief","self::root","CQFisSmallRoot");(0,sre.MathspeakSpanish.defineRule_)("root-small",
"mathspeak.sbrief","[t] CSFopenRadicalSbrief; [n] children/*[2]; [t] CSFcloseRadicalBrief","self::root","CQFisSmallRoot");(0,sre.MathspeakSpanish.defineRule_)("root","mathspeak.default","[t] CSFindexRadicalVerbose; [n] children/*[1];[t] CSFopenRadicalVerbose; [n] children/*[2]; [t] CSFcloseRadicalVerbose","self::root");(0,sre.MathspeakSpanish.defineRule_)("root","mathspeak.brief","[t] CSFindexRadicalBrief; [n] children/*[1];[t] CSFopenRadicalBrief; [n] children/*[2]; [t] CSFcloseRadicalBrief","self::root");
(0,sre.MathspeakSpanish.defineRule_)("root","mathspeak.sbrief","[t] CSFindexRadicalSbrief; [n] children/*[1];[t] CSFopenRadicalSbrief; [n] children/*[2]; [t] CSFcloseRadicalBrief","self::root");(0,sre.MathspeakSpanish.defineRule_)("limboth","mathspeak.default","[n] children/*[1]; [t] CSFunderscript; [n] children/*[2];[t] CSFoverscript; [n] children/*[3]","self::limboth",'name(../..)="underscore" or name(../..)="overscore"','following-sibling::*[@role!="underaccent" and @role!="overaccent"]');(0,sre.MathspeakSpanish.defineRule_)("limlower",
"mathspeak.default","[n] children/*[1]; [t] CSFunderscript; [n] children/*[2];","self::limlower",'name(../..)="underscore" or name(../..)="overscore"','following-sibling::*[@role!="underaccent" and @role!="overaccent"]');(0,sre.MathspeakSpanish.defineRule_)("limupper","mathspeak.default","[n] children/*[1]; [t] CSFoverscript; [n] children/*[2];","self::limupper",'name(../..)="underscore" or name(../..)="overscore"','following-sibling::*[@role!="underaccent" and @role!="overaccent"]');(0,sre.MathspeakSpanish.defineRuleAlias_)("limlower",
"self::underscore",'@role="limit function"','name(../..)="underscore" or name(../..)="overscore"','following-sibling::*[@role!="underaccent" and @role!="overaccent"]');(0,sre.MathspeakSpanish.defineRuleAlias_)("limlower","self::underscore",'children/*[2][@role!="underaccent"]','name(../..)="underscore" or name(../..)="overscore"','following-sibling::*[@role!="underaccent" and @role!="overaccent"]');(0,sre.MathspeakSpanish.defineRuleAlias_)("limupper","self::overscore",'children/*[2][@role!="overaccent"]',
'name(../..)="underscore" or name(../..)="overscore"','following-sibling::*[@role!="underaccent" and @role!="overaccent"]');(0,sre.MathspeakSpanish.defineRule_)("limboth-end","mathspeak.default",'[n] children/*[1]; [t] CSFunderscript; [n] children/*[2];[t] CSFoverscript; [n] children/*[3]; [t] "finalizar \u00edndices"',"self::limboth");(0,sre.MathspeakSpanish.defineRule_)("limlower-end","mathspeak.default",'[n] children/*[1]; [t] CSFunderscript; [n] children/*[2]; [t] "finalizar \u00edndices"',"self::limlower");
(0,sre.MathspeakSpanish.defineRule_)("limupper-end","mathspeak.default",'[n] children/*[1]; [t] CSFoverscript; [n] children/*[2]; [t] "finalizar \u00edndices"',"self::limupper");(0,sre.MathspeakSpanish.defineRuleAlias_)("limlower-end","self::underscore",'@role="limit function"');(0,sre.MathspeakSpanish.defineRuleAlias_)("limlower-end","self::underscore");(0,sre.MathspeakSpanish.defineRuleAlias_)("limupper-end","self::overscore");(0,sre.MathspeakSpanish.defineRule_)("integral","mathspeak.default",
"[n] children/*[1]; [n] children/*[2]; [n] children/*[3];","self::integral");(0,sre.MathspeakSpanish.defineRule_)("integral","mathspeak.default",'[n] children/*[1]; [t] "definida"; [t] "sub\u00edndice"; [n] children/*[2];[t] "super\u00edndice"; [n] children/*[3]; [t] "l\u00ednea base";',"self::limboth",'@role="integral"');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("integral","mathspeak.default","mathspeak.brief",'[n] children/*[1]; [t] "Sub"; [n] children/*[2];[t] "Sup"; [n] children/*[3]; [t] "Base";');
(0,sre.MathspeakSpanish.defineSpecialisedRule_)("integral","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakSpanish.defineRule_)("bigop","mathspeak.default","[n] children/*[1]; [n] children/*[2];","self::bigop");(0,sre.MathspeakSpanish.defineRule_)("relseq","mathspeak.default","[m] children/* (sepFunc:CTXFcontentIterator)","self::relseq");(0,sre.MathspeakSpanish.defineRule_)("equality","mathspeak.default","[n] children/*[1]; [n] content/*[1]; [n] children/*[2]","self::relseq",'@role="equality"',
"count(./children/*)=2");(0,sre.MathspeakSpanish.defineRule_)("multi-equality","mathspeak.default","[m] children/* (sepFunc:CTXFcontentIterator)","self::relseq",'@role="equality"',"count(./children/*)>2");(0,sre.MathspeakSpanish.defineRule_)("multrel","mathspeak.default","[m] children/* (sepFunc:CTXFcontentIterator)","self::multirel");(0,sre.MathspeakSpanish.defineRule_)("subscript","mathspeak.default","[n] children/*[1]; [t] CSFsubscriptVerbose; [n] children/*[2]","self::subscript");(0,sre.MathspeakSpanish.defineRule_)("subscript",
"mathspeak.brief","[n] children/*[1]; [t] CSFsubscriptBrief; [n] children/*[2]","self::subscript");(0,sre.MathspeakSpanish.defineSpecialisedRule_)("subscript","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakSpanish.defineRule_)("subscript-baseline","mathspeak.default","[n] children/*[1]; [t] CSFsubscriptVerbose; [n] children/*[2]; [t] CSFbaselineVerbose","self::subscript","following-sibling::*",'not(name(following-sibling::subscript/children/*[1])="empty" or (name(following-sibling::infixop[@role="implicit"]/children/*[1])="subscript" and name(following-sibling::*/children/*[1]/children/*[1])="empty")) and @role!="subsup"',
'not(following-sibling::*[@role="rightsuper" or @role="rightsub" or @role="leftsub" or @role="leftsub"])');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("subscript-baseline","mathspeak.default","mathspeak.brief","[n] children/*[1]; [t] CSFsubscriptBrief; [n] children/*[2]; [t] CSFbaselineBriefS");(0,sre.MathspeakSpanish.defineSpecialisedRule_)("subscript-baseline","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakSpanish.defineRuleAlias_)("subscript-baseline","self::subscript","not(following-sibling::*)",
"ancestor::fenced|ancestor::root|ancestor::sqrt|ancestor::punctuated|ancestor::fraction",'not(ancestor::punctuated[@role="leftsuper" or @role="rightsub" or @role="rightsuper" or @role="rightsub"])');(0,sre.MathspeakSpanish.defineRuleAlias_)("subscript-baseline","self::subscript","not(following-sibling::*)","ancestor::relseq|ancestor::multirel",sre.MathspeakUtil.generateBaselineConstraint());(0,sre.MathspeakSpanish.defineRuleAlias_)("subscript-baseline","self::subscript","not(following-sibling::*)",
"@embellished");(0,sre.MathspeakSpanish.defineRule_)("subscript-empty-sup","mathspeak.default","[n] children/*[1]; [n] children/*[2]","self::subscript",'name(children/*[2])="infixop"','name(children/*[2][@role="implicit"]/children/*[1])="superscript"','name(children/*[2]/children/*[1]/children/*[1])="empty"');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("subscript-empty-sup","mathspeak.default","mathspeak.brief");(0,sre.MathspeakSpanish.defineSpecialisedRule_)("subscript-empty-sup","mathspeak.brief",
"mathspeak.sbrief");(0,sre.MathspeakSpanish.defineRuleAlias_)("subscript-empty-sup","self::subscript",'name(children/*[2])="superscript"','name(children/*[2]/children/*[1])="empty"');(0,sre.MathspeakSpanish.defineRule_)("superscript","mathspeak.default","[n] children/*[1]; [t] CSFsuperscriptVerbose; [n] children/*[2]","self::superscript");(0,sre.MathspeakSpanish.defineSpecialisedRule_)("superscript","mathspeak.default","mathspeak.brief","[n] children/*[1]; [t] CSFsuperscriptBrief; [n] children/*[2]");
(0,sre.MathspeakSpanish.defineSpecialisedRule_)("superscript","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakSpanish.defineRule_)("superscript-baseline","mathspeak.default","[n] children/*[1]; [t] CSFsuperscriptVerbose; [n] children/*[2];[t] CSFbaselineVerbose","self::superscript","following-sibling::*",'not(name(following-sibling::superscript/children/*[1])="empty" or (name(following-sibling::infixop[@role="implicit"]/children/*[1])="superscript" and name(following-sibling::*/children/*[1]/children/*[1])="empty")) and not(following-sibling::*[@role="rightsuper" or @role="rightsub" or @role="leftsub" or @role="leftsub"])');
(0,sre.MathspeakSpanish.defineSpecialisedRule_)("superscript-baseline","mathspeak.default","mathspeak.brief","[n] children/*[1]; [t] CSFsuperscriptBrief; [n] children/*[2];[t] CSFbaselineBriefS");(0,sre.MathspeakSpanish.defineSpecialisedRule_)("superscript-baseline","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakSpanish.defineRuleAlias_)("superscript-baseline","self::superscript","not(following-sibling::*)","ancestor::punctuated",'ancestor::*/following-sibling::* and not(ancestor::punctuated[@role="leftsuper" or @role="rightsub" or @role="rightsuper" or @role="rightsub"])');
(0,sre.MathspeakSpanish.defineRuleAlias_)("superscript-baseline","self::superscript","not(following-sibling::*)","ancestor::fraction|ancestor::fenced|ancestor::root|ancestor::sqrt");(0,sre.MathspeakSpanish.defineRuleAlias_)("superscript-baseline","self::superscript","not(following-sibling::*)","ancestor::relseq|ancestor::multirel","not(@embellished)",sre.MathspeakUtil.generateBaselineConstraint());(0,sre.MathspeakSpanish.defineRuleAlias_)("superscript-baseline","self::superscript","not(following-sibling::*)",
"@embellished",'not(children/*[2][@role="prime"])');(0,sre.MathspeakSpanish.defineRule_)("superscript-empty-sub","mathspeak.default","[n] children/*[1]; [n] children/*[2]","self::superscript",'name(children/*[2])="infixop"','name(children/*[2][@role="implicit"]/children/*[1])="subscript"','name(children/*[2]/children/*[1]/children/*[1])="empty"');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("superscript-empty-sub","mathspeak.default","mathspeak.brief");(0,sre.MathspeakSpanish.defineSpecialisedRule_)("superscript-empty-sub",
"mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakSpanish.defineRuleAlias_)("superscript-empty-sub","self::superscript",'name(children/*[2])="subscript"','name(children/*[2]/children/*[1])="empty"');(0,sre.MathspeakSpanish.defineRule_)("square","mathspeak.default",'[n] children/*[1]; [t] "al cuadrado"',"self::superscript","children/*[2]","children/*[2][text()=2]",'name(children/*[1])!="text" or not(name(children/*[1])="text" and (name(../../../punctuated[@role="text"]/..)="stree" or name(..)="stree"))',
'name(children/*[1])!="subscript" or (name(children/*[1])="subscript" and name(children/*[1]/children/*[1])="identifier" and name(children/*[1]/children/*[2])="number" and children/*[1]/children/*[2][@role!="mixed"] and children/*[1]/children/*[2][@role!="othernumber"])',"not(@embellished)");(0,sre.MathspeakSpanish.defineSpecialisedRule_)("square","mathspeak.default","mathspeak.brief");(0,sre.MathspeakSpanish.defineSpecialisedRule_)("square","mathspeak.default","mathspeak.sbrief");(0,sre.MathspeakSpanish.defineRule_)("cube",
"mathspeak.default",'[n] children/*[1]; [t] "al cubo"',"self::superscript","children/*[2]","children/*[2][text()=3]",'name(children/*[1])!="text" or not(name(children/*[1])="text" and (name(../../../punctuated[@role="text"]/..)="stree" or name(..)="stree"))','name(children/*[1])!="subscript" or (name(children/*[1])="subscript" and name(children/*[1]/children/*[1])="identifier" and name(children/*[1]/children/*[2])="number" and children/*[1]/children/*[2][@role!="mixed"] and children/*[1]/children/*[2][@role!="othernumber"])',
"not(@embellished)");(0,sre.MathspeakSpanish.defineSpecialisedRule_)("cube","mathspeak.default","mathspeak.brief");(0,sre.MathspeakSpanish.defineSpecialisedRule_)("cube","mathspeak.default","mathspeak.sbrief");(0,sre.MathspeakSpanish.defineRule_)("prime","mathspeak.default","[n] children/*[1]; [n] children/*[2]","self::superscript","children/*[2]",'children/*[2][@role="prime"]');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("prime","mathspeak.default","mathspeak.brief");(0,sre.MathspeakSpanish.defineSpecialisedRule_)("prime",
"mathspeak.default","mathspeak.sbrief");(0,sre.MathspeakSpanish.defineRule_)("prime-subscript","mathspeak.default","[n] children/*[1]/children/*[1]; [n] children/*[2]; [t] CSFsubscriptVerbose; [n] children/*[1]/children/*[2]","self::superscript",'children/*[2][@role="prime"]','name(children/*[1])="subscript"',"not(following-sibling::*)");(0,sre.MathspeakSpanish.defineSpecialisedRule_)("prime-subscript","mathspeak.default","mathspeak.brief","[n] children/*[1]/children/*[1]; [n] children/*[2]; [t] CSFsubscriptBrief; [n] children/*[1]/children/*[2]");
(0,sre.MathspeakSpanish.defineSpecialisedRule_)("prime-subscript","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakSpanish.defineRule_)("prime-subscript-baseline","mathspeak.default","[n] children/*[1]/children/*[1]; [n] children/*[2]; [t] CSFsubscriptVerbose; [n] children/*[1]/children/*[2]; [t] CSFbaselineVerbose","self::superscript",'children/*[2][@role="prime"]','name(children/*[1])="subscript"',"following-sibling::*");(0,sre.MathspeakSpanish.defineSpecialisedRule_)("prime-subscript-baseline",
"mathspeak.default","mathspeak.brief","[n] children/*[1]/children/*[1]; [n] children/*[2]; [t] CSFsubscriptBrief; [n] children/*[1]/children/*[2]; [t] CSFbaselineBriefS");(0,sre.MathspeakSpanish.defineSpecialisedRule_)("prime-subscript-baseline","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakSpanish.defineRuleAlias_)("prime-subscript-baseline","self::superscript",'children/*[2][@role="prime"]','name(children/*[1])="subscript"',"not(following-sibling::*)","@embellished");(0,sre.MathspeakSpanish.defineRule_)("overscore",
"mathspeak.default",'[t] "modificando superior"; [n] children/*[1]; [t] "con"; [n] children/*[2]',"self::overscore",'children/*[2][@role="overaccent"]');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("overscore","mathspeak.default","mathspeak.brief",'[t] "mod superior"; [n] children/*[1]; [t] "con"; [n] children/*[2]');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("overscore","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakSpanish.defineRule_)("double-overscore","mathspeak.default",'[t] "modificando superior superior"; [n] children/*[1]; [t] "con"; [n] children/*[2]',
"self::overscore",'children/*[2][@role="overaccent"]','name(children/*[1])="overscore"','children/*[1]/children/*[2][@role="overaccent"]');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("double-overscore","mathspeak.default","mathspeak.brief",'[t] "mod superior superior"; [n] children/*[1]; [t] "con"; [n] children/*[2]');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("double-overscore","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakSpanish.defineRule_)("underscore","mathspeak.default",'[t] "modificando inferior"; [n] children/*[1]; [t] "con"; [n] children/*[2]',
"self::underscore",'children/*[2][@role="underaccent"]');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("underscore","mathspeak.default","mathspeak.brief",'[t] "mod inferior"; [n] children/*[1]; [t] "con"; [n] children/*[2]');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("underscore","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakSpanish.defineRule_)("double-underscore","mathspeak.default",'[t] "modificando inferior inferior"; [n] children/*[1]; [t] "con"; [n] children/*[2]',"self::underscore",
'children/*[2][@role="underaccent"]','name(children/*[1])="underscore"','children/*[1]/children/*[2][@role="underaccent"]');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("double-underscore","mathspeak.default","mathspeak.brief",'[t] "mod inferior inferior"; [n] children/*[1]; [t] "con"; [n] children/*[2]');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("double-underscore","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakSpanish.defineRule_)("overbar","mathspeak.default",'[n] children/*[1]; [t] "barra"',
"self::overscore",'@role="latinletter" or @role="greekletter" or @role="otherletter"','children/*[2][@role="overaccent"]','children/*[2][text()="\u00af" or text()="\uffe3" or text()="\uff3f" or text()="_" or text()="\u203e"]');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("overbar","mathspeak.default","mathspeak.brief",'[n] children/*[1]; [t] "barra"');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("overbar","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakSpanish.defineRule_)("underbar",
"mathspeak.default",'[n] children/*[1]; [t] "subbarra"',"self::underscore",'@role="latinletter" or @role="greekletter" or @role="otherletter"','children/*[2][@role="underaccent"]','children/*[2][text()="\u00af" or text()="\uffe3" or text()="\uff3f" or text()="_" or text()="\u203e"]');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("underbar","mathspeak.default","mathspeak.brief",'[n] children/*[1]; [t] "subbarra"');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("underbar","mathspeak.brief","mathspeak.sbrief");
(0,sre.MathspeakSpanish.defineRule_)("overtilde","mathspeak.default",'[n] children/*[1]; [t] "tilde"',"self::overscore",'children/*[2][@role="overaccent"]','@role="latinletter" or @role="greekletter" or @role="otherletter"','children/*[2][text()="~" or text()="\u02dc" or text()="\u223c" or text()="\uff5e"]');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("overtilde","mathspeak.default","mathspeak.brief",'[n] children/*[1]; [t] "tilde"');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("overtilde",
"mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakSpanish.defineRule_)("undertilde","mathspeak.default",'[n] children/*[1]; [t] "subtilde"',"self::underscore",'@role="latinletter" or @role="greekletter" or @role="otherletter"','children/*[2][@role="underaccent"]','children/*[2][text()="~" or text()="\u02dc" or text()="\u223c" or text()="\uff5e"]');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("undertilde","mathspeak.default","mathspeak.brief",'[n] children/*[1]; [t] "subtilde"');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("undertilde",
"mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakSpanish.defineRule_)("matrix-fence","mathspeak.default","[n] children/*[1];","self::fenced","count(children/*)=1",'name(children/*[1])="matrix"');(0,sre.MathspeakSpanish.defineRule_)("matrix","mathspeak.default",'[t] "empezar matriz"; [t] count(children/*);  [t] "por";[t] count(children/*[1]/children/*); [m] children/* (ctxtFunc:CTXFordinalCounterEs,context:"fila "); [t] "finalizar matriz"',"self::matrix");(0,sre.MathspeakSpanish.defineRule_)("matrix",
"mathspeak.sbrief",'[t] "matriz"; [t] count(children/*);  [t] "por";[t] count(children/*[1]/children/*); [m] children/* (ctxtFunc:CTXFordinalCounterEs,context:" "); [t] "finalizar matriz"',"self::matrix");(0,sre.MathspeakSpanish.defineRuleAlias_)("matrix","self::vector");(0,sre.MathspeakSpanish.defineRule_)("matrix-row","mathspeak.default",'[m] children/* (ctxtFunc:CTXFordinalCounterEs,context:"columna");[p] (pause: 200)',"self::row");(0,sre.MathspeakSpanish.defineRule_)("row-with-label","mathspeak.default",
'[t] "con etiqueta"; [n] content/*[1]; [t] "finalizar etiqueta" (pause: 200); [m] children/* (ctxtFunc:CTXFordinalCounterEs,context:"columna")',"self::row","content");(0,sre.MathspeakSpanish.defineRule_)("row-with-label","mathspeak.brief",'[t] "etiqueta"; [n] content/*[1]; [m] children/* (ctxtFunc:CTXFordinalCounterEs,context:"columna")',"self::row","content");(0,sre.MathspeakSpanish.defineSpecialisedRule_)("row-with-label","mathspeak.brief","mathspeak.sbrief");(0,sre.MathspeakSpanish.defineRule_)("row-with-text-label",
"mathspeak.sbrief",'[t] "etiqueta"; [t] CSFRemoveParens;[m] children/* (ctxtFunc:CTXFordinalCounterEs,context:"columna")',"self::row","content",'name(content/cell/children/*[1])="text"');(0,sre.MathspeakSpanish.defineRule_)("empty-row","mathspeak.default",'[t] "espacio"',"self::row","count(children/*)=0");(0,sre.MathspeakSpanish.defineRule_)("matrix-cell","mathspeak.default","[n] children/*[1]; [p] (pause: 300)","self::cell");(0,sre.MathspeakSpanish.defineRule_)("empty-cell","mathspeak.default",'[t] "espacio"; [p] (pause: 300)',
"self::cell","count(children/*)=0");(0,sre.MathspeakSpanish.defineRule_)("determinant","mathspeak.default",'[t] "empezar determinante"; [t] count(children/*);  [t] "por";[t] count(children/*[1]/children/*); [m] children/* (ctxtFunc:CTXFordinalCounterEs,context:"fila "); [t] "finalizar determinante"',"self::matrix",'@role="determinant"');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("determinant","mathspeak.default","mathspeak.sbrief",'[t] "determinante"; [t] count(children/*);  [t] "por";[t] count(children/*[1]/children/*); [m] children/* (ctxtFunc:CTXFordinalCounterEs,context:"fila "); [t] "finalizar determinante"');
(0,sre.MathspeakSpanish.defineRule_)("determinant-simple","mathspeak.default",'[t] "empezar determinante"; [t] count(children/*);  [t] "por";[t] count(children/*[1]/children/*); [m] children/* (ctxtFunc:CTXFordinalCounterEs,context:"fila",grammar:simpleDet); [t] "finalizar determinante"',"self::matrix",'@role="determinant"',"CQFdetIsSimple");(0,sre.MathspeakSpanish.defineSpecialisedRule_)("determinant-simple","mathspeak.default","mathspeak.sbrief",'[t] "determinante"; [t] count(children/*);  [t] "por";[t] count(children/*[1]/children/*); [m] children/* (ctxtFunc:CTXFordinalCounterEs,context:"fila",grammar:simpleDet); [t] "finalizar determinante"');
(0,sre.MathspeakSpanish.defineRule_)("row-simple","mathspeak.default","[m] children/*;","self::row",'@role="determinant"','contains(@grammar, "simpleDet")');(0,sre.MathspeakSpanish.defineRule_)("layout","mathspeak.default",'[t] "empezar esquema"; [m] children/* (ctxtFunc:CTXFordinalCounterEs,context:"fila "); [t] "finalizar esquema"',"self::table");(0,sre.MathspeakSpanish.defineRule_)("layout","mathspeak.sbrief",'[t] "esquema"; [m] children/* (ctxtFunc:CTXFordinalCounterEs,context:"fila "); [t] "finalizar esquema"',
"self::table");(0,sre.MathspeakSpanish.defineRule_)("binomial","mathspeak.default",'[t] "empezar binomial"; [n] children/*[1]/children/*[1]; [t] "en"; [n] children/*[2]/children/*[1];  [t] "finalizar binomial"',"self::vector",'@role="binomial"');(0,sre.MathspeakSpanish.defineRule_)("binomial","mathspeak.sbrief",'[t] "binomial"; [n] children/*[1]/children/*[1]; [t] "en"; [n] children/*[2]/children/*[1];  [t] "finalizar binomial"',"self::vector",'@role="binomial"');(0,sre.MathspeakSpanish.defineRule_)("cases",
"mathspeak.default",'[t] "empezar esquema"; [n] content/*[1]; [t] "alargada"; [m] children/* (ctxtFunc:CTXFordinalCounterEs,context:"fila "); [t] "finalizar esquema"',"self::cases");(0,sre.MathspeakSpanish.defineRule_)("cases","mathspeak.sbrief",'[t] "esquema"; [n] content/*[1]; [t] "alargada"; [m] children/* (ctxtFunc:CTXFordinalCounterEs,context:"fila "); [t] "finalizar esquema"',"self::cases");(0,sre.MathspeakSpanish.defineRuleAlias_)("layout","self::multiline");(0,sre.MathspeakSpanish.defineRule_)("line",
"mathspeak.default","[m] children/*","self::line");(0,sre.MathspeakSpanish.defineRule_)("line-with-label","mathspeak.default",'[t] "con etiqueta"; [n] content/*[1]; [t] "finalizar etiqueta" (pause: 200); [m] children/*',"self::line","content");(0,sre.MathspeakSpanish.defineSpecialisedRule_)("line-with-label","mathspeak.default","mathspeak.brief",'[t] "etiqueta"; [n] content/*[1] (pause: 200); [m] children/*');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("line-with-label","mathspeak.brief","mathspeak.sbrief");
(0,sre.MathspeakSpanish.defineRule_)("line-with-text-label","mathspeak.sbrief",'[t] "etiqueta"; [t] CSFRemoveParens; [m] children/*',"self::line","content",'name(content/cell/children/*[1])="text"');(0,sre.MathspeakSpanish.defineRule_)("empty-line","mathspeak.default",'[t] "espacio"',"self::line","count(children/*)=0","not(content)");(0,sre.MathspeakSpanish.defineSpecialisedRule_)("empty-line","mathspeak.default","mathspeak.brief");(0,sre.MathspeakSpanish.defineSpecialisedRule_)("empty-line","mathspeak.brief",
"mathspeak.sbrief");(0,sre.MathspeakSpanish.defineRule_)("empty-line-with-label","mathspeak.default",'[t] "con etiqueta"; [n] content/*[1]; [t] "finalizar etiqueta" (pause: 200); [t] "espacio"',"self::line","count(children/*)=0","content");(0,sre.MathspeakSpanish.defineSpecialisedRule_)("empty-line-with-label","mathspeak.default","mathspeak.brief",'[t] "etiqueta"; [n] content/*[1] (pause: 200); [t] "espacio"');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("empty-line-with-label","mathspeak.brief",
"mathspeak.sbrief");(0,sre.MathspeakSpanish.defineRule_)("enclose","mathspeak.default",'[t] "empezar rodear"; [t] @role (grammar:localEnclose); [n] children/*[1]; [t] "finalizar rodear"',"self::enclose");(0,sre.MathspeakSpanish.defineRuleAlias_)("overbar","self::enclose",'@role="top"');(0,sre.MathspeakSpanish.defineRuleAlias_)("underbar","self::enclose",'@role="bottom"');(0,sre.MathspeakSpanish.defineRule_)("leftbar","mathspeak.default",'[t] "barra vertical"; [n] children/*[1]',"self::enclose",'@role="left"');
(0,sre.MathspeakSpanish.defineRule_)("rightbar","mathspeak.default",'[n] children/*[1]; [t] "barra vertical"',"self::enclose",'@role="right"');(0,sre.MathspeakSpanish.defineRule_)("crossout","mathspeak.default",'[t] "tachado"; [n] children/*[1]; [t] "finalizar tachado"',"self::enclose",'@role="updiagonalstrike" or @role="downdiagonalstrike" or @role="horizontalstrike"');(0,sre.MathspeakSpanish.defineRule_)("cancel","mathspeak.default",'[t] "tachado"; [n] children/*[1]/children/*[1]; [t] "con"; [n] children/*[2]; [t] "finalizar tachado"',
"self::overscore",'@role="updiagonalstrike" or @role="downdiagonalstrike" or @role="horizontalstrike"');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("cancel","mathspeak.default","mathspeak.brief");(0,sre.MathspeakSpanish.defineSpecialisedRule_)("cancel","mathspeak.default","mathspeak.sbrief");(0,sre.MathspeakSpanish.defineRuleAlias_)("cancel","self::underscore",'@role="updiagonalstrike" or @role="downdiagonalstrike" or @role="horizontalstrike"');(0,sre.MathspeakSpanish.defineRule_)("cancel-reverse",
"mathspeak.default",'[t] "tachado"; [n] children/*[2]/children/*[1]; [t] "con"; [n] children/*[1]; [t] "finalizar tachado"',"self::overscore",'name(children/*[2])="enclose"','children/*[2][@role="updiagonalstrike" or @role="downdiagonalstrike" or @role="horizontalstrike"]');(0,sre.MathspeakSpanish.defineSpecialisedRule_)("cancel-reverse","mathspeak.default","mathspeak.brief");(0,sre.MathspeakSpanish.defineSpecialisedRule_)("cancel-reverse","mathspeak.default","mathspeak.sbrief");(0,sre.MathspeakSpanish.defineRuleAlias_)("cancel-reverse",
"self::underscore",'name(children/*[2])="enclose"','children/*[2][@role="updiagonalstrike" or @role="downdiagonalstrike" or @role="horizontalstrike"]');(0,sre.MathspeakSpanish.defineRule_)("end-punct","mathspeak.default","[m] children/*","self::punctuated",'@role="endpunct"');(0,sre.MathspeakSpanish.defineRule_)("start-punct","mathspeak.default","[n] content/*[1]; [m] children/*[position()>1]","self::punctuated",'@role="startpunct"');(0,sre.MathspeakSpanish.defineRule_)("integral-punct","mathspeak.default",
"[n] children/*[1]; [n] children/*[3]","self::punctuated",'@role="integral"');(0,sre.MathspeakSpanish.defineRule_)("punctuated","mathspeak.default","[m] children/*","self::punctuated");(0,sre.MathspeakSpanish.defineRule_)("unit","mathspeak.default",'[t] text() (grammar:annotation="unit":translate)',"self::identifier",'@role="unit"');(0,sre.MathspeakSpanish.defineRule_)("unit","mathspeak.default",'[t] text() (grammar:annotation="unit":translate:plural)',"self::identifier",'@role="unit"','not(contains(@grammar, "singularUnit"))');
(0,sre.MathspeakSpanish.defineRule_)("unit-square","mathspeak.default",'[t] "square"; [n] children/*[1]',"self::superscript",'@role="unit"',"children/*[2][text()=2]",'name(children/*[1])="identifier"');(0,sre.MathspeakSpanish.defineRule_)("unit-cubic","mathspeak.default",'[t] "cubic"; [n] children/*[1]',"self::superscript",'@role="unit"',"children/*[2][text()=3]",'name(children/*[1])="identifier"');(0,sre.MathspeakSpanish.defineRule_)("reciprocal","mathspeak.default",'[t] "reciprocal"; [n] children/*[1]',
"self::superscript",'@role="unit"','name(children/*[1])="identifier"','name(children/*[2])="prefixop"','children/*[2][@role="negative"]',"children/*[2]/children/*[1][text()=1]",'count(preceding-sibling::*)=0 or preceding-sibling::*[@role!="unit"]');(0,sre.MathspeakSpanish.defineRule_)("reciprocal","mathspeak.default",'[t] "per"; [n] children/*[1]',"self::superscript",'@role="unit"','name(children/*[1])="identifier"','name(children/*[2])="prefixop"','children/*[2][@role="negative"]',"children/*[2]/children/*[1][text()=1]",
'preceding-sibling::*[@role="unit"]');(0,sre.MathspeakSpanish.defineRule_)("unit-combine","mathspeak.default","[m] children/* (sepFunc:CTXFunitMultipliers)","self::infixop",'@role="unit"');(0,sre.MathspeakSpanish.defineRule_)("unit-combine","mathspeak.default","[m] children/* (sepFunc:CTXFunitMultipliers);","self::infixop",'@role="multiplication" or @role="implicit"','children/*[@role="unit"]');(0,sre.MathspeakSpanish.defineRule_)("unit-combine","mathspeak.default","[n] . (grammar:singularUnit);",
"self::infixop",'@role="multiplication" or @role="implicit"','children/*[@role="unit"]','not(contains(@grammar, "singularUnit"))',"CQFoneLeft");(0,sre.MathspeakSpanish.defineRule_)("unit-divide","mathspeak.default",'[n] children/*[1]; [t] "per"; [n] children/*[2]',"self::fraction",'@role="unit"')};sre.MathspeakSpanish.componentString_={2:"CSFbaseline",1:"CSFsubscript",0:"CSFsuperscript"};sre.MathspeakSpanish.childNumber_={4:2,3:3,2:1,1:4,0:5};
sre.MathspeakSpanish.generateTensorRuleStrings_=function(a){var b=[],c="",d="";a=parseInt(a,2);for(var e=0;5>e;e++){var f="children/*["+sre.MathspeakSpanish.childNumber_[e]+"]";if(a&1){var g=sre.MathspeakSpanish.componentString_[e%3];c="[t] "+g+"Verbose; [n] "+f+";"+c;d="[t] "+g+"Brief; [n] "+f+";"+d}else b.unshift("name("+f+')="empty"');a>>=1}b.push(c);b.push(d);return b};
sre.MathspeakSpanish.generateMathspeakTensorRules_=function(){for(var a="11111 11110 11101 11100 10111 10110 10101 10100 01111 01110 01101 01100".split(" "),b=0,c;c=a[b];b++){var d="tensor"+c;c=sre.MathspeakSpanish.generateTensorRuleStrings_(c);var e=c.pop(),f=c.pop(),g=[d,"mathspeak.default",f,"self::tensor"].concat(c),h=[d,"mathspeak.brief",e,"self::tensor"].concat(c);sre.MathspeakSpanish.defineRule_.apply(null,g);sre.MathspeakSpanish.defineRule_.apply(null,h);(0,sre.MathspeakSpanish.defineSpecialisedRule_)(d,
"mathspeak.brief","mathspeak.sbrief");g=sre.MathspeakSpanish.componentString_[2];f+="; [t]"+g+"Verbose";e+="; [t]"+g+"Brief";d+="-baseline";g=[d,"mathspeak.default",f,"self::tensor","following-sibling::*"].concat(c);h=[d,"mathspeak.brief",e,"self::tensor","following-sibling::*"].concat(c);sre.MathspeakSpanish.defineRule_.apply(null,g);sre.MathspeakSpanish.defineRule_.apply(null,h);(0,sre.MathspeakSpanish.defineSpecialisedRule_)(d,"mathspeak.brief","mathspeak.sbrief");d=[d,"self::tensor","not(following-sibling::*)",
"ancestor::fraction|ancestor::punctuated|ancestor::fenced|ancestor::root|ancestor::sqrt|ancestor::relseq|ancestor::multirel|@embellished"].concat(c);sre.MathspeakSpanish.defineRuleAlias_.apply(null,d)}};sre.MathspeakSpanish.getInstance().initializer=[sre.MathspeakSpanish.initCustomFunctions_,sre.MathspeakSpanish.initMathspeakSpanish_,sre.MathspeakSpanish.generateMathspeakTensorRules_];sre.PrefixRules=function(){sre.MathStore.call(this)};goog.inherits(sre.PrefixRules,sre.MathStore);goog.addSingletonGetter(sre.PrefixRules);sre.PrefixRules.mathStore=sre.PrefixRules.getInstance();sre.PrefixRules.defineRule_=goog.bind(sre.PrefixRules.mathStore.defineRule,sre.PrefixRules.mathStore);sre.PrefixRules.defineRuleAlias_=goog.bind(sre.PrefixRules.mathStore.defineRulesAlias,sre.PrefixRules.mathStore);sre.PrefixRules.addCustomString_=goog.bind(sre.PrefixRules.mathStore.customStrings.add,sre.PrefixRules.mathStore.customStrings);
sre.PrefixRules.ordinalPosition=function(a){var b=sre.DomUtil.toArray(a.parentNode.childNodes);return sre.MathspeakUtil.simpleOrdinal(b.indexOf(a)+1).toString()};sre.PrefixRules.initCustomFunctions_=function(){(0,sre.PrefixRules.addCustomString_)("CSFordinalPosition",sre.PrefixRules.ordinalPosition)};
sre.PrefixRules.initPrefixRules_=function(){(0,sre.PrefixRules.defineRule_)("numerator","prefix.default",'[t] "Numerator"; [p] (pause:200)',"self::*",'name(../..)="fraction"',"count(preceding-sibling::*)=0");(0,sre.PrefixRules.defineRule_)("denominator","prefix.default",'[t] "Denominator"; [p] (pause:200)',"self::*",'name(../..)="fraction"',"count(preceding-sibling::*)=1");(0,sre.PrefixRules.defineRule_)("base","prefix.default",'[t] "Base"; [p] (pause:200)',"self::*",'name(../..)="superscript" or name(../..)="subscript" or name(../..)="overscore" or name(../..)="underscore" or name(../..)="tensor"',
"count(preceding-sibling::*)=0");(0,sre.PrefixRules.defineRule_)("exponent","prefix.default",'[t] "Exponent"; [p] (pause:200)',"self::*",'name(../..)="superscript"',"count(preceding-sibling::*)=1");(0,sre.PrefixRules.defineRule_)("subscript","prefix.default",'[t] "Subscript"; [p] (pause:200)',"self::*",'name(../..)="subscript"',"count(preceding-sibling::*)=1");(0,sre.PrefixRules.defineRule_)("overscript","prefix.default",'[t] "Overscript"; [p] (pause:200)',"self::*",'name(../..)="overscore"',"count(preceding-sibling::*)=1");
(0,sre.PrefixRules.defineRule_)("underscript","prefix.default",'[t] "Underscript"; [p] (pause:200)',"self::*",'name(../..)="underscore"',"count(preceding-sibling::*)=1");(0,sre.PrefixRules.defineRule_)("radicand","prefix.default",'[t] "Radicand"; [p] (pause:200)',"self::*",'name(../..)="sqrt"');(0,sre.PrefixRules.defineRule_)("radicand","prefix.default",'[t] "Radicand"; [p] (pause:200)',"self::*",'name(../..)="root"',"count(preceding-sibling::*)=1");(0,sre.PrefixRules.defineRule_)("index","prefix.default",
'[t] "Index"; [p] (pause:200)',"self::*",'name(../..)="root"',"count(preceding-sibling::*)=0");(0,sre.PrefixRules.defineRule_)("leftsub","prefix.default",'[t] "Left Subscript"; [p] (pause:200)',"self::*",'name(../..)="tensor"','@role="leftsub"');(0,sre.PrefixRules.defineRule_)("leftsub","prefix.default",'[t] CSFordinalPosition; [t] "Left Subscript"; [p] (pause:200)',"self::*",'name(../..)="punctuated"','name(../../../..)="tensor"','../../@role="leftsub"');(0,sre.PrefixRules.defineRule_)("leftsuper",
"prefix.default",'[t] "Left Superscript"; [p] (pause:200)',"self::*",'name(../..)="tensor"','@role="leftsuper"');(0,sre.PrefixRules.defineRule_)("leftsuper","prefix.default",'[t] CSFordinalPosition; [t] "Left Superscript"; [p] (pause:200)',"self::*",'name(../..)="punctuated"','name(../../../..)="tensor"','../../@role="leftsuper"');(0,sre.PrefixRules.defineRule_)("rightsub","prefix.default",'[t] "Right Subscript"; [p] (pause:200)',"self::*",'name(../..)="tensor"','@role="rightsub"');(0,sre.PrefixRules.defineRule_)("rightsub",
"prefix.default",'[t] CSFordinalPosition; [t] "Right Subscript"; [p] (pause:200)',"self::*",'name(../..)="punctuated"','name(../../../..)="tensor"','../../@role="rightsub"');(0,sre.PrefixRules.defineRule_)("rightsuper","prefix.default",'[t] "Right Superscript"; [p] (pause:200)',"self::*",'name(../..)="tensor"','@role="rightsuper"');(0,sre.PrefixRules.defineRule_)("rightsuper","prefix.default",'[t] CSFordinalPosition; [t] "Right Superscript"; [p] (pause:200)',"self::*",'name(../..)="punctuated"','name(../../../..)="tensor"',
'../../@role="rightsuper"');(0,sre.PrefixRules.defineRule_)("choice","prefix.default",'[t] "Choice Quantity"; [p] (pause:200)',"self::line",'@role="binomial"',"parent::*/parent::vector","count(preceding-sibling::*)=0");(0,sre.PrefixRules.defineRule_)("select","prefix.default",'[t] "Selection Quantity"; [p] (pause:200)',"self::line",'@role="binomial"',"parent::*/parent::vector","count(preceding-sibling::*)=1");(0,sre.PrefixRules.defineRule_)("row","prefix.default",'[t] CSFordinalPosition; [t] "Row"; [p] (pause:200)',
"self::row");(0,sre.PrefixRules.defineRuleAlias_)("row","self::line");(0,sre.PrefixRules.defineRule_)("cell","prefix.default",'[n] ../..; [t] CSFordinalPosition; [t] "Column"; [p] (pause:200)',"self::cell",'contains(@grammar,"depth")');(0,sre.PrefixRules.defineRule_)("cell","prefix.default",'[t] CSFordinalPosition; [t] "Column"; [p] (pause:200)',"self::cell")};sre.PrefixRules.getInstance().initializer=[sre.PrefixRules.initCustomFunctions_,sre.PrefixRules.initPrefixRules_];sre.PrefixSpanish=function(){sre.MathStore.call(this);this.locale="es"};goog.inherits(sre.PrefixSpanish,sre.MathStore);goog.addSingletonGetter(sre.PrefixSpanish);sre.PrefixSpanish.mathStore=sre.PrefixSpanish.getInstance();sre.PrefixSpanish.defineRule_=goog.bind(sre.PrefixSpanish.mathStore.defineRule,sre.PrefixSpanish.mathStore);sre.PrefixSpanish.defineRuleAlias_=goog.bind(sre.PrefixSpanish.mathStore.defineRulesAlias,sre.PrefixSpanish.mathStore);
sre.PrefixSpanish.addCustomString_=goog.bind(sre.PrefixSpanish.mathStore.customStrings.add,sre.PrefixSpanish.mathStore.customStrings);sre.PrefixSpanish.ordinalPosition=function(a){var b=sre.DomUtil.toArray(a.parentNode.childNodes);return sre.MathspeakUtil.simpleOrdinal(b.indexOf(a)+1).toString()};sre.PrefixSpanish.initCustomFunctions_=function(){(0,sre.PrefixSpanish.addCustomString_)("CSFordinalPosition",sre.PrefixSpanish.ordinalPosition)};
sre.PrefixSpanish.initPrefixSpanish_=function(){(0,sre.PrefixSpanish.defineRule_)("numerator","prefix.default",'[t] "numerador"; [p] (pause:200)',"self::*",'name(../..)="fraction"',"count(preceding-sibling::*)=0");(0,sre.PrefixSpanish.defineRule_)("denominator","prefix.default",'[t] "denominador"; [p] (pause:200)',"self::*",'name(../..)="fraction"',"count(preceding-sibling::*)=1");(0,sre.PrefixSpanish.defineRule_)("base","prefix.default",'[t] "base"; [p] (pause:200)',"self::*",'name(../..)="superscript" or name(../..)="subscript" or name(../..)="overscore" or name(../..)="underscore" or name(../..)="tensor"',
"count(preceding-sibling::*)=0");(0,sre.PrefixSpanish.defineRule_)("exponent","prefix.default",'[t] "exponente"; [p] (pause:200)',"self::*",'name(../..)="superscript"',"count(preceding-sibling::*)=1");(0,sre.PrefixSpanish.defineRule_)("subscript","prefix.default",'[t] "sub\u00edndice"; [p] (pause:200)',"self::*",'name(../..)="subscript"',"count(preceding-sibling::*)=1");(0,sre.PrefixSpanish.defineRule_)("overscript","prefix.default",'[t] "overscript"; [p] (pause:200)',"self::*",'name(../..)="overscore"',
"count(preceding-sibling::*)=1");(0,sre.PrefixSpanish.defineRule_)("underscript","prefix.default",'[t] "underscript"; [p] (pause:200)',"self::*",'name(../..)="underscore"',"count(preceding-sibling::*)=1");(0,sre.PrefixSpanish.defineRule_)("radicand","prefix.default",'[t] "radicand"; [p] (pause:200)',"self::*",'name(../..)="sqrt"');(0,sre.PrefixSpanish.defineRule_)("radicand","prefix.default",'[t] "radicand"; [p] (pause:200)',"self::*",'name(../..)="root"',"count(preceding-sibling::*)=1");(0,sre.PrefixSpanish.defineRule_)("index",
"prefix.default",'[t] "\u00edndice"; [p] (pause:200)',"self::*",'name(../..)="root"',"count(preceding-sibling::*)=0");(0,sre.PrefixSpanish.defineRule_)("leftsub","prefix.default",'[t] "sub\u00edndice izquierdo"; [p] (pause:200)',"self::*",'name(../..)="tensor"','@role="leftsub"');(0,sre.PrefixSpanish.defineRule_)("leftsub","prefix.default",'[t] CSFordinalPosition; [t] "sub\u00edndice izquierdo"; [p] (pause:200)',"self::*",'name(../..)="punctuated"','name(../../../..)="tensor"','../../@role="leftsub"');
(0,sre.PrefixSpanish.defineRule_)("leftsuper","prefix.default",'[t] "super\u00edndice izquierdo"; [p] (pause:200)',"self::*",'name(../..)="tensor"','@role="leftsuper"');(0,sre.PrefixSpanish.defineRule_)("leftsuper","prefix.default",'[t] CSFordinalPosition; [t] "super\u00edndice izquierdo"; [p] (pause:200)',"self::*",'name(../..)="punctuated"','name(../../../..)="tensor"','../../@role="leftsuper"');(0,sre.PrefixSpanish.defineRule_)("rightsub","prefix.default",'[t] "derecha sub\u00edndice"; [p] (pause:200)',
"self::*",'name(../..)="tensor"','@role="rightsub"');(0,sre.PrefixSpanish.defineRule_)("rightsub","prefix.default",'[t] CSFordinalPosition; [t] "derecha sub\u00edndice"; [p] (pause:200)',"self::*",'name(../..)="punctuated"','name(../../../..)="tensor"','../../@role="rightsub"');(0,sre.PrefixSpanish.defineRule_)("rightsuper","prefix.default",'[t] "super\u00edndice derecho"; [p] (pause:200)',"self::*",'name(../..)="tensor"','@role="rightsuper"');(0,sre.PrefixSpanish.defineRule_)("rightsuper","prefix.default",
'[t] CSFordinalPosition; [t] "super\u00edndice derecho"; [p] (pause:200)',"self::*",'name(../..)="punctuated"','name(../../../..)="tensor"','../../@role="rightsuper"');(0,sre.PrefixSpanish.defineRule_)("choice","prefix.default",'[t] "cantidad de elecci\u00f3n"; [p] (pause:200)',"self::line",'@role="binomial"',"parent::*/parent::vector","count(preceding-sibling::*)=0");(0,sre.PrefixSpanish.defineRule_)("select","prefix.default",'[t] "cantidad de selecci\u00f3n"; [p] (pause:200)',"self::line",'@role="binomial"',
"parent::*/parent::vector","count(preceding-sibling::*)=1");(0,sre.PrefixSpanish.defineRule_)("row","prefix.default",'[t] CSFordinalPosition; [t] "fila"; [p] (pause:200)',"self::row");(0,sre.PrefixSpanish.defineRuleAlias_)("row","self::line");(0,sre.PrefixSpanish.defineRule_)("cell","prefix.default",'[n] ../..; [t] CSFordinalPosition; [t] "columna"; [p] (pause:200)',"self::cell",'contains(@grammar,"depth")');(0,sre.PrefixSpanish.defineRule_)("cell","prefix.default",'[t] CSFordinalPosition; [t] "columna"; [p] (pause:200)',
"self::cell")};sre.PrefixSpanish.getInstance().initializer=[sre.PrefixSpanish.initCustomFunctions_,sre.PrefixSpanish.initPrefixSpanish_];sre.SemanticTreeRules=function(){sre.MathStore.call(this)};goog.inherits(sre.SemanticTreeRules,sre.MathStore);goog.addSingletonGetter(sre.SemanticTreeRules);sre.SemanticTreeRules.mathStore=sre.SemanticTreeRules.getInstance();sre.SemanticTreeRules.defineRule_=goog.bind(sre.SemanticTreeRules.mathStore.defineRule,sre.SemanticTreeRules.mathStore);sre.SemanticTreeRules.defineRuleAlias_=goog.bind(sre.SemanticTreeRules.mathStore.defineRuleAlias,sre.SemanticTreeRules.mathStore);
sre.SemanticTreeRules.addContextFunction_=goog.bind(sre.SemanticTreeRules.mathStore.contextFunctions.add,sre.SemanticTreeRules.mathStore.contextFunctions);sre.SemanticTreeRules.initCustomFunctions_=function(){(0,sre.SemanticTreeRules.addContextFunction_)("CTXFnodeCounter",sre.StoreUtil.nodeCounter);(0,sre.SemanticTreeRules.addContextFunction_)("CTXFcontentIterator",sre.MathmlStoreUtil.contentIterator)};
sre.SemanticTreeRules.initSemanticRules_=function(){(0,sre.SemanticTreeRules.defineRule_)("stree","default.default","[n] ./*[1]","self::stree");(0,sre.SemanticTreeRules.defineRule_)("multrel","default.default",'[t] "multirelation"; [m] children/* (sepFunc:CTXFcontentIterator)',"self::multirel");(0,sre.SemanticTreeRules.defineRule_)("variable-equality","default.default",'[t] "equation sequence"; [m] children/* (context:"part",ctxtFunc:CTXFnodeCounter,sepFunc:CTXFcontentIterator)','self::relseq[@role="equality"]',
"count(./children/*)>2",'./children/punctuation[@role="ellipsis"]');(0,sre.SemanticTreeRules.defineRule_)("multi-equality","default.default",'[t] "equation sequence"; [m] children/* (context:"part",ctxtFunc:CTXFnodeCounter,sepFunc:CTXFcontentIterator)','self::relseq[@role="equality"]',"count(./children/*)>2");(0,sre.SemanticTreeRules.defineRule_)("multi-equality","default.short",'[t] "equation sequence"; [m] children/* (sepFunc:CTXFcontentIterator)','self::relseq[@role="equality"]',"count(./children/*)>2");
(0,sre.SemanticTreeRules.defineRule_)("equality","default.default","[n] children/*[1]; [p] (pause:200); [n] content/*[1] (pause:200);[n] children/*[2]",'self::relseq[@role="equality"]',"count(./children/*)=2");(0,sre.SemanticTreeRules.defineRule_)("simple-equality","default.default","[n] children/*[1]; [p] (pause:200); [n] content/*[1] (pause:200);[n] children/*[2]",'self::relseq[@role="equality"]',"count(./children/*)=2","./children/identifier or ./children/number");(0,sre.SemanticTreeRules.defineRule_)("simple-equality2",
"default.default","[n] children/*[1]; [p] (pause:200); [n] content/*[1] (pause:200);[n] children/*[2]",'self::relseq[@role="equality"]',"count(./children/*)=2","./children/function or ./children/appl");(0,sre.SemanticTreeRules.defineRule_)("relseq","default.default","[m] children/* (sepFunc:CTXFcontentIterator)","self::relseq");(0,sre.SemanticTreeRules.defineRule_)("binary-operation","default.default","[m] children/* (sepFunc:CTXFcontentIterator);","self::infixop");(0,sre.SemanticTreeRules.defineRule_)("variable-addition",
"default.default",'[t] "sum with variable number of summands";[p] (pause:400); [m] children/* (sepFunc:CTXFcontentIterator)','self::infixop[@role="addition"]',"count(children/*)>2",'children/punctuation[@role="ellipsis"]');(0,sre.SemanticTreeRules.defineRule_)("multi-addition","default.default",'[t] "sum with"; [t] count(./children/*); [t] "summands";[p] (pause:400); [m] children/* (sepFunc:CTXFcontentIterator)','self::infixop[@role="addition"]',"count(./children/*)>2");(0,sre.SemanticTreeRules.defineRule_)("prefix",
"default.default",'[t] "prefix"; [n] text(); [t] "of" (pause 150);[n] children/*[1]',"self::prefixop");(0,sre.SemanticTreeRules.defineRule_)("negative","default.default",'[t] "negative"; [n] children/*[1]',"self::prefixop",'self::prefixop[@role="negative"]');(0,sre.SemanticTreeRules.defineRule_)("postfix","default.default",'[n] children/*[1]; [t] "postfix"; [n] text() (pause 300)',"self::postfixop");(0,sre.SemanticTreeRules.defineRule_)("identifier","default.default","[n] text()","self::identifier");
(0,sre.SemanticTreeRules.defineRule_)("number","default.default","[n] text()","self::number");(0,sre.SemanticTreeRules.defineRule_)("mixed-number","default.default",'[n] children/*[1]; [t] "and"; [n] children/*[2]; ',"self::number",'@role="mixed"');(0,sre.SemanticTreeRules.defineRule_)("font","default.default","[t] @font; [n] . (grammar:ignoreFont=@font)","self::*","@font",'not(contains(@grammar, "ignoreFont"))','@font!="normal"');(0,sre.SemanticTreeRules.defineRule_)("font-identifier-short","default.default",
"[t] @font; [n] . (grammar:ignoreFont=@font)","self::identifier","string-length(text())=1","@font",'not(contains(@grammar, "ignoreFont"))','@font="normal"','""=translate(text(), "abcdefghijklmnopqrstuvwxyz\u03b1\u03b2\u03b3\u03b4\u03b5\u03b6\u03b7\u03b8\u03b9\u03ba\u03bb\u03bc\u03bd\u03be\u03bf\u03c0\u03c1\u03c2\u03c3\u03c4\u03c5\u03c6\u03c7\u03c8\u03c9ABCDEFGHIJKLMNOPQRSTUVWXYZ\u0391\u0392\u0393\u0394\u0395\u0396\u0397\u0398\u0399\u039a\u039b\u039c\u039d\u039e\u039f\u03a0\u03a1\u03a3\u03a3\u03a4\u03a5\u03a6\u03a7\u03a8\u03a9", "")',
'@role!="unit"');(0,sre.SemanticTreeRules.defineRule_)("font-identifier","default.default","[t] @font; [n] . (grammar:ignoreFont=@font)","self::identifier","string-length(text())=1","@font",'@font="normal"','not(contains(@grammar, "ignoreFont"))','@role!="unit"');(0,sre.SemanticTreeRules.defineRule_)("omit-font","default.default","[n] . (grammar:ignoreFont=@font)","self::identifier","string-length(text())=1","@font",'not(contains(@grammar, "ignoreFont"))','@font="italic"');(0,sre.SemanticTreeRules.defineRule_)("fraction",
"default.default",'[p] (pause:250); [n] children/*[1] (rate:0.35); [p] (pause:250); [t] "divided by"; [n] children/*[2] (rate:-0.35); [p] (pause:400)',"self::fraction");(0,sre.SemanticTreeRules.defineRule_)("superscript","default.default",'[n] children/*[1]; [t] "super"; [n] children/*[2] (pitch:0.35);[p] (pause:300)',"self::superscript");(0,sre.SemanticTreeRules.defineRule_)("subscript","default.default",'[n] children/*[1]; [t] "sub"; [n] children/*[2] (pitch:-0.35);[p] (pause:300)',"self::subscript");
(0,sre.SemanticTreeRules.defineRule_)("ellipsis","default.default",'[p] (pause:200); [t] "ellipsis"; [p] (pause:300)',"self::punctuation",'self::punctuation[@role="ellipsis"]');(0,sre.SemanticTreeRules.defineRule_)("fence-single","default.default","[n] text()","self::punctuation",'self::punctuation[@role="openfence"]');(0,sre.SemanticTreeRules.defineRuleAlias_)("fence-single","self::punctuation",'self::punctuation[@role="closefence"]');(0,sre.SemanticTreeRules.defineRuleAlias_)("fence-single","self::punctuation",
'self::punctuation[@role="vbar"]');(0,sre.SemanticTreeRules.defineRuleAlias_)("fence-single","self::punctuation",'self::punctuation[@role="application"]');(0,sre.SemanticTreeRules.defineRule_)("omit-empty","default.default","[p] (pause:100)","self::empty");(0,sre.SemanticTreeRules.defineRule_)("fences-open-close","default.default","[p] (pause:100); [n] content/*[1]; [n] children/*[1]; [n] content/*[2]; [p] (pause:100)","self::fenced",'@role="leftright"');(0,sre.SemanticTreeRules.defineRule_)("fences-open-close-in-appl",
"default.default","[p] (pause:200); [n] children/*[1]; [p] (pause:200);",'self::fenced[@role="leftright"]',"./parent::children/parent::appl");(0,sre.SemanticTreeRules.defineRule_)("fences-neutral","default.default",'[p] (pause:100); [t] "absolute value of"; [n] children/*[1];[p] (pause:350);',"self::fenced",'self::fenced[@role="neutral"]');(0,sre.SemanticTreeRules.defineRule_)("omit-fences","default.default","[p] (pause:500); [n] children/*[1]; [p] (pause:200);","self::fenced");(0,sre.SemanticTreeRules.defineRule_)("matrix",
"default.default",'[t] "matrix"; [m] children/* (ctxtFunc:CTXFnodeCounter,context:"row",pause:100)',"self::matrix");(0,sre.SemanticTreeRules.defineRule_)("matrix-row","default.default",'[m] children/* (ctxtFunc:CTXFnodeCounter,context:"column",pause:100)','self::row[@role="matrix"]');(0,sre.SemanticTreeRules.defineRule_)("matrix-cell","default.default","[n] children/*[1]",'self::cell[@role="matrix"]');(0,sre.SemanticTreeRules.defineRule_)("vector","default.default",'[t] "vector"; [m] children/* (ctxtFunc:CTXFnodeCounter,context:"element",pause:100)',
"self::vector");(0,sre.SemanticTreeRules.defineRule_)("cases","default.default",'[t] "case statement"; [m] children/* (ctxtFunc:CTXFnodeCounter,context:"case",pause:100)',"self::cases");(0,sre.SemanticTreeRules.defineRule_)("cases-row","default.default","[m] children/*",'self::row[@role="cases"]');(0,sre.SemanticTreeRules.defineRule_)("cases-cell","default.default","[n] children/*[1]",'self::cell[@role="cases"]');(0,sre.SemanticTreeRules.defineRule_)("row","default.default",'[m] ./* (ctxtFunc:CTXFnodeCounter,context:"column",pause:100)',
"self::row");(0,sre.SemanticTreeRules.defineRule_)("cases-end","default.default",'[t] "case statement"; [m] children/* (ctxtFunc:CTXFnodeCounter,context:"case",pause:100);[t] "end cases"',"self::cases","following-sibling::*");(0,sre.SemanticTreeRules.defineRule_)("multiline","default.default",'[t] "multiline equation";[m] children/* (ctxtFunc:CTXFnodeCounter,context:"line",pause:100)',"self::multiline");(0,sre.SemanticTreeRules.defineRule_)("multiline-ineq","default.default",'[t] "multiline inequality";[m] children/* (ctxtFunc:CTXFnodeCounter,context:"row",pause:100)',
"self::multiline",'@role="inequality"');(0,sre.SemanticTreeRules.defineRule_)("line","default.default","[m] children/*","self::line");(0,sre.SemanticTreeRules.defineRule_)("table","default.default",'[t] "multiline equation";[m] children/* (ctxtFunc:CTXFnodeCounter,context:"row",pause:200)',"self::table");(0,sre.SemanticTreeRules.defineRule_)("table-ineq","default.default",'[t] "multiline inequality";[m] children/* (ctxtFunc:CTXFnodeCounter,context:"row",pause:200)',"self::table",'@role="inequality"');
(0,sre.SemanticTreeRules.defineRule_)("table-row","default.default","[m] children/* (pause:100)",'self::row[@role="table"]');(0,sre.SemanticTreeRules.defineRuleAlias_)("cases-cell",'self::cell[@role="table"]');(0,sre.SemanticTreeRules.defineRule_)("empty-cell","mathspeak.default",'[t] "Blank"',"self::cell","count(children/*)=0");(0,sre.SemanticTreeRules.defineRule_)("end-punct","default.default","[m] children/*; [p] (pause:300)","self::punctuated",'@role="endpunct"');(0,sre.SemanticTreeRules.defineRule_)("start-punct",
"default.default","[n] content/*[1]; [p] (pause:200); [m] children/*[position()>1]","self::punctuated",'@role="startpunct"');(0,sre.SemanticTreeRules.defineRule_)("integral-punct","default.default","[n] children/*[1] (rate:0.2); [n] children/*[3] (rate:0.2)","self::punctuated",'@role="integral"');(0,sre.SemanticTreeRules.defineRule_)("punctuated","default.default","[m] children/* (pause:100)","self::punctuated");(0,sre.SemanticTreeRules.defineRule_)("function","default.default","[n] text()","self::function");
(0,sre.SemanticTreeRules.defineRule_)("appl","default.default","[n] children/*[1]; [n] content/*[1]; [n] children/*[2]","self::appl");(0,sre.SemanticTreeRules.defineRule_)("sum-only","default.default",'[n] children/*[1]; [t] "from"; [n] children/*[2]; [t] "to";[n] children/*[3]',"self::limboth",'self::limboth[@role="sum"]');(0,sre.SemanticTreeRules.defineRule_)("limboth","default.default",'[n] children/*[1]; [p] (pause 100); [t] "over"; [n] children/*[2];[t] "under"; [n] children/*[3]; [p] (pause 250);',
"self::limboth");(0,sre.SemanticTreeRules.defineRule_)("limlower","default.default",'[n] children/*[1]; [t] "over"; [n] children/*[2];',"self::limlower");(0,sre.SemanticTreeRules.defineRule_)("limupper","default.default",'[n] children/*[1]; [t] "under"; [n] children/*[2];',"self::limupper");(0,sre.SemanticTreeRules.defineRule_)("largeop","default.default","[n] text()","self::largeop");(0,sre.SemanticTreeRules.defineRule_)("bigop","default.default",'[n] children/*[1]; [p] (pause 100); [t] "over"; [n] children/*[2];[p] (pause 250);',
"self::bigop");(0,sre.SemanticTreeRules.defineRule_)("integral","default.default","[n] children/*[1]; [p] (pause 100); [n] children/*[2];[p] (pause 200); [n] children/*[3] (rate:0.35);","self::integral");(0,sre.SemanticTreeRules.defineRule_)("sqrt","default.default",'[t] "Square root of"; [n] children/*[1] (rate:0.35); [p] (pause:400)',"self::sqrt");(0,sre.SemanticTreeRules.defineRule_)("square","default.default",'[n] children/*[1]; [t] "squared" (pitch:0.35); [p] (pause:300)',"self::superscript",
"children/*[2][text()=2]",'name(./children/*[1])!="text"');(0,sre.SemanticTreeRules.defineRule_)("cube","default.default",'[n] children/*[1]; [t] "cubed" (pitch:0.35); [p] (pause:300)',"self::superscript","children/*[2][text()=3]",'name(./children/*[1])!="text"');(0,sre.SemanticTreeRules.defineRule_)("root","default.default",'[t] "root of order"; [n] children/*[1];[t] "over"; [n] children/*[1] (rate:0.35); [p] (pause:400)',"self::root");(0,sre.SemanticTreeRules.defineRule_)("text","default.default",
"[n] text(); [p] (pause:200)","self::text");(0,sre.SemanticTreeRules.defineRule_)("unit","default.default",'[t] text() (grammar:annotation="unit":translate)',"self::identifier",'@role="unit"');(0,sre.SemanticTreeRules.defineRule_)("unit-square","default.default",'[t] "square"; [n] children/*[1]',"self::superscript",'@role="unit"',"children/*[2][text()=2]",'name(children/*[1])="identifier"');(0,sre.SemanticTreeRules.defineRule_)("unit-cubic","default.default",'[t] "cubic"; [n] children/*[1]',"self::superscript",
'@role="unit"',"children/*[2][text()=3]",'name(children/*[1])="identifier"');(0,sre.SemanticTreeRules.defineRule_)("reciprocal","default.default",'[t] "reciprocal"; [n] children/*[1]',"self::superscript",'@role="unit"','name(children/*[1])="identifier"','name(children/*[2])="prefixop"','children/*[2][@role="negative"]',"children/*[2]/children/*[1][text()=1]",'count(preceding-sibling::*)=0 or preceding-sibling::*[@role!="unit"]');(0,sre.SemanticTreeRules.defineRule_)("reciprocal","default.default",
'[t] "per"; [n] children/*[1]',"self::superscript",'@role="unit"','name(children/*[1])="identifier"','name(children/*[2])="prefixop"','children/*[2][@role="negative"]',"children/*[2]/children/*[1][text()=1]",'preceding-sibling::*[@role="unit"]');(0,sre.SemanticTreeRules.defineRule_)("unit-combine","default.default","[m] children/*","self::infixop",'@role="unit"');(0,sre.SemanticTreeRules.defineRule_)("unit-divide","default.default",'[n] children/*[1] (pitch:0.3); [t] "per"; [n] children/*[2] (pitch:-0.3)',
"self::fraction",'@role="unit"')};sre.SemanticTreeRules.getInstance().initializer=[sre.SemanticTreeRules.initCustomFunctions_,sre.SemanticTreeRules.initSemanticRules_];sre.SpeechRuleStores={};sre.SpeechRuleStores.RULE_SETS_={MathmlStoreRules:sre.MathmlStoreRules,SemanticTreeRules:sre.SemanticTreeRules,MathspeakRules:sre.MathspeakRules,MathspeakSpanish:sre.MathspeakSpanish,ClearspeakRules:sre.ClearspeakRules,EmacspeakRules:sre.EmacspeakRules,AbstractionRules:sre.AbstractionRules,AbstractionSpanish:sre.AbstractionSpanish,PrefixRules:sre.PrefixRules,PrefixSpanish:sre.PrefixSpanish};sre.SpeechRuleStores.availableSets=function(){return Object.keys(sre.SpeechRuleStores.RULE_SETS_)};
sre.SpeechRuleStores.getConstructor=function(a){return(a=sre.SpeechRuleStores.RULE_SETS_[a])?a:null};sre.SpeechRuleEngine=function(){this.activeStore_=null;this.cache_={};this.ready_=!0;this.combinedStores_={};sre.Engine.registerTest(goog.bind(function(a){return this.ready_},this))};goog.addSingletonGetter(sre.SpeechRuleEngine);sre.SpeechRuleEngine.prototype.parameterize=function(a){for(var b={},c=0,d=a.length;c<d;c++){var e=a[c],f=sre.SpeechRuleStores.getConstructor(e);f&&f.getInstance&&(b[e]=f.getInstance())}this.parameterize_(b)};
sre.SpeechRuleEngine.prototype.parameterize_=function(a){try{this.activeStore_=this.combineStores_(a)}catch(b){if("StoreError"==b.name)console.log("Store Error:",b.message);else throw b;}this.updateEngine()};sre.SpeechRuleEngine.prototype.constructString=function(a,b){if(!b)return"";if('"'==b.charAt(0))return b.slice(1,-1);var c=this.activeStore_.customStrings.lookup(b);return c?c(a):sre.XpathUtil.evaluateString(b,a)};sre.SpeechRuleEngine.prototype.clearCache=function(){this.cache_={}};
sre.SpeechRuleEngine.prototype.forCache=function(a){for(var b in this.cache_)a(b,this.cache_[b])};sre.SpeechRuleEngine.prototype.getCacheForNode_=function(a){if(!a||!a.getAttribute)return null;a=a.getAttribute("id");return"undefined"===a||""===a?null:this.getCache(a)};sre.SpeechRuleEngine.prototype.getCache=function(a){return(a=this.cache_[a])?this.cloneCache(a):a};sre.SpeechRuleEngine.prototype.cloneCache=function(a){return a.map(function(a){return a.clone()})};
sre.SpeechRuleEngine.prototype.pushCache_=function(a,b){sre.Engine.getInstance().cache&&a.getAttribute&&(a=a.getAttribute("id"))&&(this.cache_[a]=this.cloneCache(b))};sre.SpeechRuleEngine.prototype.evaluateNode=function(a){var b=(new Date).getTime();a=this.evaluateNode_(a);var c=(new Date).getTime();sre.Debugger.getInstance().output("Time:",c-b);return a};sre.SpeechRuleEngine.prototype.evaluateNode_=function(a){if(!a)return[];this.updateConstraint_();return this.evaluateTree_(a)};
sre.SpeechRuleEngine.prototype.evaluateTree_=function(a){var b=sre.Engine.getInstance();if(b.cache){var c=this.getCacheForNode_(a);if(c)return c}sre.Grammar.getInstance().setAttribute(a);var d=this.activeStore_.lookupRule(a,b.dynamicCstr);if(!d){if(b.strict)return[];c=this.activeStore_.evaluateDefault(a);this.pushCache_(a,c);return c}sre.Debugger.getInstance().generateOutput(goog.bind(function(){return[d.name,d.dynamicCstr.toString(),a.toString()]},this));b=d.action.components;c=[];for(var e=0,f;f=
b[e];e++){var g=[],h=f.content||"",k=f.attributes||{};f.grammar&&this.processGrammar(a,f.grammar);switch(f.type){case sre.SpeechRule.Type.NODE:(h=this.activeStore_.applyQuery(a,h))&&(g=this.evaluateTree_(h));break;case sre.SpeechRule.Type.MULTI:h=this.activeStore_.applySelector(a,h);0<h.length&&(g=this.evaluateNodeList_(h,k.sepFunc,this.constructString(a,k.separator),k.ctxtFunc,this.constructString(a,k.context)));break;case sre.SpeechRule.Type.TEXT:(h=this.constructString(a,h))&&(g=[sre.AuditoryDescription.create({text:h},
{adjust:!0})]);break;default:g=[sre.AuditoryDescription.create({text:h})]}g[0]&&f.type!=sre.SpeechRule.Type.MULTI&&(k.context&&(g[0].context=this.constructString(a,k.context)+(g[0].context||"")),k.annotation&&(g[0].annotation=k.annotation));f.grammar&&sre.Grammar.getInstance().popState();c=c.concat(this.addPersonality_(g,k))}this.pushCache_(a,c);return c};
sre.SpeechRuleEngine.prototype.evaluateNodeList_=function(a,b,c,d,e){if(a==[])return[];var f=c||"",g=e||"";c=(c=this.activeStore_.contextFunctions.lookup(d))?c(a,g):function(){return g};b=(b=this.activeStore_.contextFunctions.lookup(b))?b(a,f):function(){return sre.AuditoryDescription.create({text:f},{translate:!0})};d=[];e=0;for(var h;h=a[e];e++)h=this.evaluateTree_(h),0<h.length&&(h[0].context=c()+(h[0].context||""),d=d.concat(h),e<a.length-1&&(h=b(),d=d.concat(h)));return d};
sre.SpeechRuleEngine.prototype.addPersonality_=function(a,b){var c={},d;for(d in sre.Engine.personalityProps){var e=parseFloat(b[sre.Engine.personalityProps[d]]);isNaN(e)||(c[sre.Engine.personalityProps[d]]=e)}for(b=0;d=a[b];b++)this.addRelativePersonality_(d,c);return a};sre.SpeechRuleEngine.prototype.addRelativePersonality_=function(a,b){if(!a.personality)return a.personality=b,a;var c=a.personality,d;for(d in b)c[d]=c[d]&&"number"==typeof c[d]?c[d]+b[d]:b[d];return a};
sre.SpeechRuleEngine.prototype.toString=function(){return this.activeStore_.findAllRules(function(a){return!0}).map(function(a){return a.toString()}).join("\n")};sre.SpeechRuleEngine.debugSpeechRule=function(a,b){var c=sre.SpeechRuleEngine.getInstance().activeStore_;c&&c.debugSpeechRule(a,b)};
sre.SpeechRuleEngine.debugNamedSpeechRule=function(a,b){var c=sre.SpeechRuleEngine.getInstance().activeStore_;if(c)for(var d=c.findAllRules(function(b){return b.name==a}),e=0,f;f=d[e];e++)sre.Debugger.getInstance().output("Rule",a,"DynamicCstr:",f.dynamicCstr.toString(),"number",e),c.debugSpeechRule(f,b)};
sre.SpeechRuleEngine.prototype.runInSetting=function(a,b){var c=sre.Engine.getInstance(),d={},e=null,f;for(f in a)"rules"===f?(e=this.activeStore_,c.ruleSets=a[f],this.parameterize(c.ruleSets)):(d[f]=c[f],c[f]=a[f]);c.dynamicCstr=sre.DynamicCstr.create(c.locale,c.domain,c.style);a=b();for(f in d)c[f]=d[f];e&&(this.activeStore_=e);c.dynamicCstr=sre.DynamicCstr.create(c.locale,c.domain,c.style);return a};
sre.SpeechRuleEngine.prototype.combineStores_=function(a){var b=this.cachedStore_(a);if(b)return b;b=new sre.MathStore;for(var c in a){var d=a[c];d.initialize();d.getSpeechRules().forEach(function(a){b.trie.addRule(a)});b.contextFunctions.addStore(d.contextFunctions);b.customQueries.addStore(d.customQueries);b.customStrings.addStore(d.customStrings)}b.setSpeechRules(b.trie.collectRules());return this.combinedStores_[this.combinedStoreName_(Object.keys(a))]=b};
sre.SpeechRuleEngine.prototype.combinedStoreName_=function(a){return a.sort().join("-")};sre.SpeechRuleEngine.prototype.cachedStore_=function(a){var b=Object.keys(a);return b.some(function(b){return!a[b].initialized})?null:this.combinedStores_[this.combinedStoreName_(b)]};
sre.SpeechRuleEngine.prototype.updateEngine=function(){this.ready_=!0;var a=sre.MathMap.getInstance();sre.Engine.isReady()?sre.Engine.getInstance().evaluator=goog.bind(a.store.lookupString,a.store):(this.ready_=!1,setTimeout(goog.bind(this.updateEngine,this),250))};sre.SpeechRuleEngine.prototype.processGrammar=function(a,b){var c={},d;for(d in b){var e=b[d];c[d]="string"===typeof e?this.constructString(a,e):e}sre.Grammar.getInstance().pushState(c)};
sre.SpeechRuleEngine.prototype.updateConstraint_=function(){var a=sre.Engine.getInstance().dynamicCstr,b=sre.Engine.getInstance().strict,c={},d=[a.getValue(sre.DynamicCstr.Axis.LOCALE),a.getValue(sre.DynamicCstr.Axis.DOMAIN)],e=sre.DynamicCstr.DEFAULT_VALUES[sre.DynamicCstr.Axis.LOCALE],f=sre.DynamicCstr.DEFAULT_VALUES[sre.DynamicCstr.Axis.DOMAIN],g=this.activeStore_.trie.hasSubtrie(d);c[sre.DynamicCstr.Axis.LOCALE]=[g?d[0]:e];g=g?g:this.activeStore_.trie.hasSubtrie([e,d[1]]);c[sre.DynamicCstr.Axis.DOMAIN]=
[g?d[1]:f];a.getOrder().forEach(function(d){if(!c[d]){var e=a.getValue(d),f=sre.DynamicCstr.DEFAULT_VALUES[d];c[d]=b||e===f?[e]:[e,f]}});a.updateProperties(c)};sre.SpeechGeneratorUtil={};sre.SpeechGeneratorUtil.computeSpeech=function(a){var b=sre.SpeechRuleEngine.getInstance();b.clearCache();return b.evaluateNode(a)};sre.SpeechGeneratorUtil.recomputeSpeech=function(a){a=sre.SemanticTree.fromNode(a);return sre.SpeechRuleEngine.getInstance().evaluateNode(a.xml())};
sre.SpeechGeneratorUtil.computeSpeechWithoutCache=function(a){var b=sre.Engine.getInstance().cache;sre.Engine.getInstance().cache=!1;a=sre.SpeechRuleEngine.getInstance().evaluateNode(a);sre.Engine.getInstance().cache=b;return a};sre.SpeechGeneratorUtil.retrieveSpeech=function(a){var b=null;sre.Engine.getInstance().cache&&(b=sre.SpeechRuleEngine.getInstance().getCache(a.id.toString()));b||(b=sre.SpeechGeneratorUtil.recomputeSpeech(a));return sre.AuralRendering.getInstance().markup(b)};
sre.SpeechGeneratorUtil.addSpeech=function(a,b){b=sre.SpeechGeneratorUtil.retrieveSpeech(b);a.setAttribute(sre.EnrichMathml.Attribute.SPEECH,b)};sre.SpeechGeneratorUtil.addPrefix=function(a,b){(b=sre.SpeechGeneratorUtil.retrievePrefix(b))&&a.setAttribute(sre.EnrichMathml.Attribute.PREFIX,b)};sre.SpeechGeneratorUtil.retrievePrefix=function(a){a=sre.SpeechGeneratorUtil.computePrefix_(a);return sre.AuralRendering.getInstance().markup(a)};
sre.SpeechGeneratorUtil.computePrefix_=function(a){var b=sre.SemanticTree.fromRoot(a),c=sre.XpathUtil.evalXPath('.//*[@id="'+a.id+'"]',b.xml())[0];return c?sre.SpeechRuleEngine.getInstance().runInSetting({domain:"prefix",style:"default",strict:!0,cache:!1,speech:!0,rules:["PrefixRules","PrefixSpanish"]},function(){return sre.SpeechRuleEngine.getInstance().evaluateNode(c)}):[]};
sre.SpeechGeneratorUtil.connectMactions=function(a,b,c){b=sre.DomUtil.querySelectorAll(b,"maction");for(var d=0,e;e=b[d];d++){var f=e.getAttribute("id");if(f=sre.DomUtil.querySelectorAllByAttrValue(a,"id",f)[0]){var g=e.childNodes[1];e=g.getAttribute(sre.EnrichMathml.Attribute.ID);var h=sre.WalkerUtil.getBySemanticId(a,e);h&&"dummy"!==h.getAttribute(sre.EnrichMathml.Attribute.TYPE)||(h=f.childNodes[0],(f=g.getAttribute(sre.EnrichMathml.Attribute.PARENT))&&h.setAttribute(sre.EnrichMathml.Attribute.PARENT,
f),h.setAttribute(sre.EnrichMathml.Attribute.TYPE,"dummy"),h.setAttribute(sre.EnrichMathml.Attribute.ID,e),sre.DomUtil.querySelectorAllByAttrValue(c,"id",e)[0].setAttribute("alternative",e))}}};sre.SpeechGeneratorUtil.connectAllMactions=function(a,b){a=sre.DomUtil.querySelectorAll(a,"maction");for(var c=0,d;d=a[c];c++)d=d.childNodes[1].getAttribute(sre.EnrichMathml.Attribute.ID),sre.DomUtil.querySelectorAllByAttrValue(b,"id",d)[0].setAttribute("alternative",d)};sre.AbstractSpeechGenerator=function(){this.rebuilt_=null};sre.AbstractSpeechGenerator.prototype.getRebuilt=function(){return this.rebuilt_};sre.AbstractSpeechGenerator.prototype.setRebuilt=function(a){this.rebuilt_=a};sre.AbstractSpeechGenerator.prototype.getSpeech=goog.abstractMethod;sre.AbstractSpeechGenerator.prototype.start=function(){};sre.AbstractSpeechGenerator.prototype.end=function(){};
sre.AbstractSpeechGenerator.prototype.generateSpeech=function(a,b){this.rebuilt_||(this.rebuilt_=new sre.RebuildStree(b));a=sre.SpeechGeneratorUtil.computeSpeech(this.getRebuilt().xml);return sre.AuralRendering.getInstance().markup(a)};sre.AdhocSpeechGenerator=function(){sre.AbstractSpeechGenerator.call(this)};goog.inherits(sre.AdhocSpeechGenerator,sre.AbstractSpeechGenerator);sre.AdhocSpeechGenerator.prototype.getSpeech=function(a,b){b=this.generateSpeech(a,b);a.setAttribute(sre.EnrichMathml.Attribute.SPEECH,b);return b};sre.DirectSpeechGenerator=function(){sre.AbstractSpeechGenerator.call(this)};goog.inherits(sre.DirectSpeechGenerator,sre.AbstractSpeechGenerator);sre.DirectSpeechGenerator.prototype.getSpeech=function(a,b){return sre.WalkerUtil.getAttribute(a,sre.EnrichMathml.Attribute.SPEECH)};sre.DummySpeechGenerator=function(){sre.AbstractSpeechGenerator.call(this)};goog.inherits(sre.DummySpeechGenerator,sre.AbstractSpeechGenerator);sre.DummySpeechGenerator.prototype.getSpeech=function(a,b){return""};sre.TreeSpeechGenerator=function(){};goog.inherits(sre.TreeSpeechGenerator,sre.AbstractSpeechGenerator);sre.TreeSpeechGenerator.prototype.getSpeech=function(a,b){var c=this.generateSpeech(a,b);a.setAttribute(sre.EnrichMathml.Attribute.SPEECH,c);var d=this.getRebuilt().nodeDict,e;for(e in d){var f=d[e],g=sre.WalkerUtil.getBySemanticId(b,e),h=sre.WalkerUtil.getBySemanticId(a,e);g&&h&&(sre.SpeechGeneratorUtil.addSpeech(h,f),sre.SpeechGeneratorUtil.addPrefix(h,f))}return c};sre.NodeSpeechGenerator=function(){sre.TreeSpeechGenerator.call(this)};goog.inherits(sre.NodeSpeechGenerator,sre.TreeSpeechGenerator);sre.NodeSpeechGenerator.prototype.getSpeech=function(a,b){var c=sre.WalkerUtil.getAttribute(a,sre.EnrichMathml.Attribute.SPEECH);return c?c:sre.NodeSpeechGenerator.superClass_.getSpeech.call(this,a,b)};sre.SummarySpeechGenerator=function(){};goog.inherits(sre.SummarySpeechGenerator,sre.AbstractSpeechGenerator);sre.SummarySpeechGenerator.prototype.getSpeech=function(a,b){sre.SpeechGeneratorUtil.connectAllMactions(b,this.getRebuilt().xml);return this.generateSpeech(a,b)};sre.SpeechGeneratorFactory={};sre.SpeechGeneratorFactory.generator=function(a){return new (sre.SpeechGeneratorFactory.generatorMapping_[a]||sre.SpeechGeneratorFactory.generatorMapping_.Direct)};sre.SpeechGeneratorFactory.generatorMapping_={Adhoc:sre.AdhocSpeechGenerator,Direct:sre.DirectSpeechGenerator,Dummy:sre.DummySpeechGenerator,Node:sre.NodeSpeechGenerator,Summary:sre.SummarySpeechGenerator,Tree:sre.TreeSpeechGenerator};sre.EventUtil={};sre.EventUtil.KeyCode={ENTER:13,ESC:27,SPACE:32,PAGE_UP:33,PAGE_DOWN:34,END:35,HOME:36,LEFT:37,UP:38,RIGHT:39,DOWN:40,TAB:9,0:48,1:49,2:50,3:51,4:52,5:53,6:54,7:55,8:56,9:57,A:65,B:66,C:67,D:68,E:69,F:70,G:71,H:72,I:73,J:74,K:75,L:76,M:77,N:78,O:79,P:80,Q:81,R:82,S:83,T:84,U:85,V:86,W:87,X:88,Y:89,Z:90};
sre.EventUtil.EventType={CLICK:"click",DBLCLICK:"dblclick",MOUSEDOWN:"mousedown",MOUSEUP:"mouseup",MOUSEOVER:"mouseover",MOUSEOUT:"mouseout",MOUSEMOVE:"mousemove",SELECTSTART:"selectstart",KEYPRESS:"keypress",KEYDOWN:"keydown",KEYUP:"keyup",TOUCHSTART:"touchstart",TOUCHMOVE:"touchmove",TOUCHEND:"touchend",TOUCHCANCEL:"touchcancel"};sre.EventUtil.Event=function(a,b,c){this.src=a;this.type=b;this.callback=c};sre.EventUtil.Event.prototype.add=function(){this.src.addEventListener(this.type,this.callback)};
sre.EventUtil.Event.prototype.remove=function(){this.src.removeEventListener(this.type,this.callback)};sre.Focus=function(a,b){this.semanticNodes_=a;this.semanticPrimary_=b;this.domNodes_=[];this.domPrimary_=null;this.allNodes_=[]};sre.Focus.prototype.getSemanticPrimary=function(){return this.semanticPrimary_};sre.Focus.prototype.getSemanticNodes=function(){return this.semanticNodes_};sre.Focus.prototype.getNodes=function(){return this.allNodes_};sre.Focus.prototype.getDomNodes=function(){return this.domNodes_};sre.Focus.prototype.getDomPrimary=function(){return this.domPrimary_};
sre.Focus.prototype.toString=function(){return"Primary:"+this.domPrimary_+" Nodes:"+this.domNodes_};sre.Focus.prototype.clone=function(){var a=new sre.Focus(this.semanticNodes_,this.semanticPrimary_);a.domNodes_=this.domNodes_;a.domPrimary_=this.domPrimary_;a.allNodes_=this.allNodes_;return a};
sre.Focus.factory=function(a,b,c,d){var e=function(a){return sre.WalkerUtil.getBySemanticId(d,a)},f=c.nodeDict;c=e(a);e=b.map(e);var g=b.map(function(a){return f[a]});a=new sre.Focus(g,f[a]);a.domNodes_=e;a.domPrimary_=c;a.allNodes_=sre.Focus.generateAllVisibleNodes_(b,e,f,d);return a};
sre.Focus.generateAllVisibleNodes_=function(a,b,c,d){for(var e=function(a){return sre.WalkerUtil.getBySemanticId(d,a)},f=[],g=0,h=a.length;g<h;g++)if(b[g])f.push(b[g]);else{var k=c[a[g]];if(k){k=k.childNodes.map(function(a){return a.id.toString()});var l=k.map(e);f=f.concat(sre.Focus.generateAllVisibleNodes_(k,l,c,d))}}return f};sre.Levels=function(){this.level_=[]};sre.Levels.prototype.push=function(a){this.level_.push(a)};sre.Levels.prototype.pop=function(){return this.level_.pop()};sre.Levels.prototype.peek=function(){return this.level_[this.level_.length-1]||null};sre.Levels.prototype.indexOf=function(a){var b=this.peek();return b?b.indexOf(a):null};sre.Levels.prototype.find=function(a){var b=this.peek();if(!b)return null;for(var c=0,d=b.length;c<d;c++)if(a(b[c]))return b[c];return null};
sre.Levels.prototype.get=function(a){var b=this.peek();return!b||0>a||a>=b.length?null:b[a]};sre.Levels.prototype.depth=function(){return this.level_.length};sre.Levels.prototype.clone=function(){var a=new sre.Levels;a.level_=this.level_.slice(0);return a};sre.Levels.prototype.toString=function(){for(var a="",b=0,c;c=this.level_[b];b++)a+="\n"+c.map(function(a){return a.toString()});return a};sre.Walker=function(){};sre.Walker.prototype.isActive=function(){};sre.Walker.prototype.activate=function(){};sre.Walker.prototype.deactivate=function(){};sre.Walker.prototype.speech=function(){};sre.Walker.prototype.getFocus=function(){};sre.Walker.prototype.setFocus=function(a){};sre.Walker.prototype.getDepth=function(){};sre.Walker.prototype.move=function(a){};
sre.Walker.move={UP:"up",DOWN:"down",LEFT:"left",RIGHT:"right",REPEAT:"repeat",DEPTH:"depth",ENTER:"enter",EXPAND:"expand",HOME:"home",SUMMARY:"summary",DETAIL:"detail",ROW:"row",CELL:"cell"};sre.AbstractWalker=function(a,b,c,d){this.node=a;this.xml=sre.DomUtil.parseInput(d);this.generator=b;this.rebuilt=this.rebuildStree_();this.generator.setRebuilt(this.rebuilt);this.highlighter=c;this.active_=!1;this.keyMapping={};this.keyMapping[sre.EventUtil.KeyCode.UP]=goog.bind(this.up,this);this.keyMapping[sre.EventUtil.KeyCode.DOWN]=goog.bind(this.down,this);this.keyMapping[sre.EventUtil.KeyCode.RIGHT]=goog.bind(this.right,this);this.keyMapping[sre.EventUtil.KeyCode.LEFT]=goog.bind(this.left,
this);this.keyMapping[sre.EventUtil.KeyCode.TAB]=goog.bind(this.repeat,this);this.keyMapping[sre.EventUtil.KeyCode.ENTER]=goog.bind(this.expand,this);this.keyMapping[sre.EventUtil.KeyCode.SPACE]=goog.bind(this.depth,this);this.keyMapping[sre.EventUtil.KeyCode.HOME]=goog.bind(this.home,this);this.keyMapping[sre.EventUtil.KeyCode.X]=goog.bind(this.summary,this);this.keyMapping[sre.EventUtil.KeyCode.Z]=goog.bind(this.detail,this);this.keyMapping[sre.EventUtil.KeyCode.V]=goog.bind(this.virtualize,this);
this.keyMapping[sre.EventUtil.KeyCode.P]=goog.bind(this.previous,this);this.keyMapping[sre.EventUtil.KeyCode.U]=goog.bind(this.undo,this);this.dummy_=function(){};this.rootNode=sre.WalkerUtil.getSemanticRoot(a);this.rootId=this.rebuilt.stree.root.id.toString();this.focus_=sre.Focus.factory(this.rootId,[this.rootId],this.rebuilt,this.node);this.moved=sre.Walker.move.ENTER;this.cursors=[]};sre.AbstractWalker.prototype.isActive=function(){return this.active_};
sre.AbstractWalker.prototype.toggleActive_=function(){this.active_=!this.active_};sre.AbstractWalker.prototype.activate=function(){this.isActive()||(this.generator.start(),this.toggleActive_())};sre.AbstractWalker.prototype.deactivate=function(){this.isActive()&&(this.highlighter.setState(this.node.id,this.primaryId()),this.generator.end(),this.toggleActive_())};sre.AbstractWalker.prototype.getFocus=function(){return this.focus_};sre.AbstractWalker.prototype.setFocus=function(a){this.focus_=a};
sre.AbstractWalker.prototype.getDepth=function(){return this.levels.depth()-1};
sre.AbstractWalker.prototype.speech=function(){var a=this.focus_.getDomNodes();if(!a.length)return"";var b=this.specialMove();if(null!==b)return b;switch(this.moved){case sre.Walker.move.DEPTH:return this.depth_();case sre.Walker.move.SUMMARY:return this.summary_();case sre.Walker.move.DETAIL:return this.detail_();default:b=[];for(var c=this.focus_.getSemanticNodes(),d=0,e=a.length;d<e;d++){var f=a[d],g=c[d];b.push(f?this.generator.getSpeech(f,this.xml):sre.SpeechGeneratorUtil.retrieveSpeech(g))}return this.mergePrefix_(b)}};
sre.AbstractWalker.prototype.mergePrefix_=function(a,b){b=b||[];var c=this.prefix_();c&&a.unshift(c);return sre.AuralRendering.getInstance().merge(b.concat(a))};sre.AbstractWalker.prototype.prefix_=function(){var a=this.focus_.getDomNodes(),b=this.focus_.getSemanticNodes();return a[0]?sre.WalkerUtil.getAttribute(a[0],sre.EnrichMathml.Attribute.PREFIX):sre.SpeechGeneratorUtil.retrievePrefix(b[0])};
sre.AbstractWalker.prototype.move=function(a){a=this.keyMapping[a];if(!a)return null;a=a();if(!a||a===this.focus_)return!1;this.focus_=a;this.moved===sre.Walker.move.HOME&&(this.levels=this.initLevels());return!0};sre.AbstractWalker.prototype.up=function(){this.moved=sre.Walker.move.UP;return this.focus_};sre.AbstractWalker.prototype.down=function(){this.moved=sre.Walker.move.DOWN;return this.focus_};sre.AbstractWalker.prototype.left=function(){this.moved=sre.Walker.move.LEFT;return this.focus_};
sre.AbstractWalker.prototype.right=function(){this.moved=sre.Walker.move.RIGHT;return this.focus_};sre.AbstractWalker.prototype.repeat=function(){this.moved=sre.Walker.move.REPEAT;return this.focus_.clone()};sre.AbstractWalker.prototype.depth=function(){this.moved=sre.Walker.move.DEPTH;return this.focus_.clone()};
sre.AbstractWalker.prototype.depth_=function(){var a=sre.Grammar.getInstance().getParameter("depth");sre.Grammar.getInstance().setParameter("depth",!0);var b=this.focus_.getDomPrimary();b=this.expandable(b)&&[sre.Messages.NAVIGATE.EXPANDABLE]||this.collapsible(b)&&[sre.Messages.NAVIGATE.COLLAPSIBLE]||[];var c=[sre.AuralRendering.getInstance().markup([new sre.AuditoryDescription({text:sre.Messages.NAVIGATE.LEVEL+" "+this.getDepth(),personality:{}})])],d=this.focus_.getSemanticNodes();(d=sre.SpeechGeneratorUtil.retrievePrefix(d[0]))&&
c.push(d);sre.Grammar.getInstance().setParameter("depth",a);return sre.AuralRendering.getInstance().merge(c.concat(b))};sre.AbstractWalker.prototype.home=function(){this.moved=sre.Walker.move.HOME;return sre.Focus.factory(this.rootId,[this.rootId],this.rebuilt,this.node)};sre.AbstractWalker.prototype.getBySemanticId=function(a){return sre.WalkerUtil.getBySemanticId(this.node,a)};sre.AbstractWalker.prototype.primaryId=function(){return this.focus_.getSemanticPrimary().id.toString()};
sre.AbstractWalker.prototype.expand=function(){var a=this.focus_.getDomPrimary();a=this.actionable_(a);if(!a)return this.focus_;this.moved=sre.Walker.move.EXPAND;a.onclick();return this.focus_.clone()};sre.AbstractWalker.prototype.actionable_=function(a){return a&&a.parentNode&&this.highlighter.isMactionNode(a.parentNode)?a.parentNode:null};sre.AbstractWalker.prototype.expandable=function(a){return!!this.actionable_(a)&&0===a.childNodes.length};
sre.AbstractWalker.prototype.collapsible=function(a){return!!this.actionable_(a)&&0<a.childNodes.length};sre.AbstractWalker.prototype.restoreState=function(){if(this.highlighter){var a=this.highlighter.getState(this.node.id);if(a){var b=this.rebuilt.nodeDict[a];for(a=[];b;)a.push(b.id),b=b.parent;for(a.pop();0<a.length;){this.down();b=a.pop();b=this.findFocusOnLevel(b);if(!b)break;this.focus_=b}this.moved=sre.Walker.move.ENTER}}};sre.AbstractWalker.prototype.findFocusOnLevel=goog.abstractMethod;
sre.AbstractWalker.prototype.initLevels=goog.abstractMethod;sre.AbstractWalker.prototype.rebuildStree_=function(){var a=new sre.RebuildStree(this.xml);sre.SpeechGeneratorUtil.connectMactions(this.node,this.xml,a.xml);return a};sre.AbstractWalker.prototype.previousLevel=function(){var a=this.focus_.getDomPrimary();return a?sre.WalkerUtil.getAttribute(a,sre.EnrichMathml.Attribute.PARENT):this.focus_.getSemanticPrimary().parent.id.toString()};
sre.AbstractWalker.prototype.nextLevel=function(){var a=this.focus_.getDomPrimary();if(a){var b=sre.WalkerUtil.splitAttribute(sre.WalkerUtil.getAttribute(a,sre.EnrichMathml.Attribute.CHILDREN)),c=sre.WalkerUtil.splitAttribute(sre.WalkerUtil.getAttribute(a,sre.EnrichMathml.Attribute.CONTENT)),d=sre.WalkerUtil.getAttribute(a,sre.EnrichMathml.Attribute.TYPE);a=sre.WalkerUtil.getAttribute(a,sre.EnrichMathml.Attribute.ROLE);return this.combineContentChildren(d,a,c,b)}c=function(a){return a.id.toString()};
d=this.rebuilt.nodeDict[this.primaryId()];b=d.childNodes.map(c);c=d.contentNodes.map(c);return 0===b.length?[]:this.combineContentChildren(d.type,d.role,c,b)};sre.AbstractWalker.prototype.combineContentChildren=goog.abstractMethod;sre.AbstractWalker.prototype.singletonFocus=function(a){return this.focusFromId(a,[a])};sre.AbstractWalker.prototype.focusFromId=function(a,b){return sre.Focus.factory(a,b,this.rebuilt,this.node)};
sre.AbstractWalker.prototype.summary=function(){this.moved=sre.Walker.move.SUMMARY;return this.focus_.clone()};
sre.AbstractWalker.prototype.summary_=function(){var a=this.focus_.getSemanticPrimary().id.toString();a=this.rebuilt.xml.getAttribute("id")===a?this.rebuilt.xml:sre.DomUtil.querySelectorAllByAttrValue(this.rebuilt.xml,"id",a)[0];var b=a.getAttribute("alternative");a.setAttribute("alternative","summary");var c=sre.SpeechGeneratorUtil.computeSpeechWithoutCache(a);c=sre.AuralRendering.getInstance().markup(c);c=this.mergePrefix_([c]);b?a.setAttribute("alternative",b):a.removeAttribute("alternative");
return c};sre.AbstractWalker.prototype.detail=function(){this.moved=sre.Walker.move.DETAIL;return this.focus_.clone()};
sre.AbstractWalker.prototype.detail_=function(){var a=this.focus_.getSemanticPrimary().id.toString();a=this.rebuilt.xml.getAttribute("id")===a?this.rebuilt.xml:sre.DomUtil.querySelectorAllByAttrValue(this.rebuilt.xml,"id",a)[0];var b=a.getAttribute("alternative");a.removeAttribute("alternative");var c=sre.SpeechGeneratorUtil.computeSpeechWithoutCache(a);c=sre.AuralRendering.getInstance().markup(c);c=this.mergePrefix_([c]);a.setAttribute("alternative",b);return c};
sre.AbstractWalker.prototype.specialMove=function(){return null};sre.AbstractWalker.prototype.virtualize=function(a){this.cursors.push({focus:this.focus_,levels:this.levels,undo:a||!this.cursors.length});this.levels=this.levels.clone();return this.focus_.clone()};sre.AbstractWalker.prototype.previous=function(){var a=this.cursors.pop();if(!a)return this.focus_;this.levels=a.levels;return a.focus};
sre.AbstractWalker.prototype.undo=function(){do var a=this.cursors.pop();while(a&&!a.undo);if(!a)return this.focus_;this.levels=a.levels;return a.focus};sre.DummyWalker=function(a,b,c,d){sre.AbstractWalker.call(this,a,b,c,d)};goog.inherits(sre.DummyWalker,sre.AbstractWalker);sre.DummyWalker.prototype.up=function(){};sre.DummyWalker.prototype.down=function(){};sre.DummyWalker.prototype.left=function(){};sre.DummyWalker.prototype.right=function(){};sre.DummyWalker.prototype.repeat=function(){};sre.DummyWalker.prototype.depth=function(){};sre.DummyWalker.prototype.home=function(){};sre.DummyWalker.prototype.getDepth=function(){return 0};sre.SemanticWalker=function(a,b,c,d){sre.AbstractWalker.call(this,a,b,c,d);this.levels=this.initLevels();this.restoreState()};goog.inherits(sre.SemanticWalker,sre.AbstractWalker);sre.SemanticWalker.prototype.initLevels=function(){var a=new sre.Levels;a.push([this.getFocus()]);return a};
sre.SemanticWalker.prototype.up=function(){sre.SemanticWalker.superClass_.up.call(this);var a=this.previousLevel();if(!a)return null;this.levels.pop();return this.levels.find(function(b){return b.getSemanticNodes().some(function(b){return b.id.toString()===a})})};sre.SemanticWalker.prototype.down=function(){sre.SemanticWalker.superClass_.down.call(this);var a=this.nextLevel();if(0===a.length)return null;this.levels.push(a);return a[0]};
sre.SemanticWalker.prototype.combineContentChildren=function(a,b,c,d){switch(a){case sre.SemanticAttr.Type.RELSEQ:case sre.SemanticAttr.Type.INFIXOP:case sre.SemanticAttr.Type.MULTIREL:return this.makePairList(d,c);case sre.SemanticAttr.Type.PREFIXOP:return[this.focusFromId(d[0],c.concat(d))];case sre.SemanticAttr.Type.POSTFIXOP:return[this.focusFromId(d[0],d.concat(c))];case sre.SemanticAttr.Type.MATRIX:case sre.SemanticAttr.Type.VECTOR:case sre.SemanticAttr.Type.FENCED:return[this.focusFromId(d[0],
[c[0],d[0],c[1]])];case sre.SemanticAttr.Type.CASES:return[this.focusFromId(d[0],[c[0],d[0]])];case sre.SemanticAttr.Type.PUNCTUATED:return b===sre.SemanticAttr.Role.TEXT?d.map(goog.bind(this.singletonFocus,this)):d.length===c.length?c.map(goog.bind(this.singletonFocus,this)):this.combinePunctuations(d,c,[],[]);case sre.SemanticAttr.Type.APPL:return[this.focusFromId(d[0],[d[0],c[0]]),this.singletonFocus(d[1])];case sre.SemanticAttr.Type.ROOT:return[this.singletonFocus(d[1]),this.singletonFocus(d[0])];
default:return d.map(goog.bind(this.singletonFocus,this))}};sre.SemanticWalker.prototype.combinePunctuations=function(a,b,c,d){if(0===a.length)return d;var e=a.shift(),f=b.shift();if(e===f)return c.push(f),this.combinePunctuations(a,b,c,d);b.unshift(f);c.push(e);if(a.length===b.length)return d.push(this.focusFromId(e,c.concat(b))),d;d.push(this.focusFromId(e,c));return this.combinePunctuations(a,b,[],d)};
sre.SemanticWalker.prototype.makePairList=function(a,b){if(0===a.length)return[];if(1===a.length)return[this.singletonFocus(a[0])];for(var c=[this.singletonFocus(a.shift())],d=0,e=a.length;d<e;d++)c.push(this.focusFromId(a[d],[b[d],a[d]]));return c};sre.SemanticWalker.prototype.left=function(){sre.SemanticWalker.superClass_.left.call(this);var a=this.levels.indexOf(this.getFocus())-1;return(a=this.levels.get(a))?a:null};
sre.SemanticWalker.prototype.right=function(){sre.SemanticWalker.superClass_.right.call(this);var a=this.levels.indexOf(this.getFocus())+1;return(a=this.levels.get(a))?a:null};sre.SemanticWalker.prototype.findFocusOnLevel=function(a){return this.levels.find(function(b){return b.getSemanticPrimary().id===a})};sre.SyntaxWalker=function(a,b,c,d){sre.AbstractWalker.call(this,a,b,c,d);this.levels=this.initLevels();this.restoreState()};goog.inherits(sre.SyntaxWalker,sre.AbstractWalker);sre.SyntaxWalker.prototype.initLevels=function(){var a=new sre.Levels;a.push([this.primaryId()]);return a};sre.SyntaxWalker.prototype.up=function(){sre.SyntaxWalker.superClass_.up.call(this);var a=this.previousLevel();if(!a)return null;this.levels.pop();return this.singletonFocus(a)};
sre.SyntaxWalker.prototype.down=function(){sre.SyntaxWalker.superClass_.down.call(this);var a=this.nextLevel();if(0===a.length)return null;var b=this.singletonFocus(a[0]);b&&this.levels.push(a);return b};
sre.SyntaxWalker.prototype.combineContentChildren=function(a,b,c,d){switch(a){case sre.SemanticAttr.Type.RELSEQ:case sre.SemanticAttr.Type.INFIXOP:case sre.SemanticAttr.Type.MULTIREL:return sre.BaseUtil.interleaveLists(d,c);case sre.SemanticAttr.Type.PREFIXOP:return c.concat(d);case sre.SemanticAttr.Type.POSTFIXOP:return d.concat(c);case sre.SemanticAttr.Type.MATRIX:case sre.SemanticAttr.Type.VECTOR:case sre.SemanticAttr.Type.FENCED:return d.unshift(c[0]),d.push(c[1]),d;case sre.SemanticAttr.Type.CASES:return d.unshift(c[0]),
d;case sre.SemanticAttr.Type.PUNCTUATED:return b===sre.SemanticAttr.Role.TEXT?sre.BaseUtil.interleaveLists(d,c):d;case sre.SemanticAttr.Type.APPL:return[d[0],c[0],d[1]];case sre.SemanticAttr.Type.ROOT:return[d[1],d[0]];default:return d}};sre.SyntaxWalker.prototype.left=function(){sre.SyntaxWalker.superClass_.left.call(this);var a=this.levels.indexOf(this.primaryId())-1;return(a=this.levels.get(a))?this.singletonFocus(a):null};
sre.SyntaxWalker.prototype.right=function(){sre.SyntaxWalker.superClass_.right.call(this);var a=this.levels.indexOf(this.primaryId())+1;return(a=this.levels.get(a))?this.singletonFocus(a):null};sre.SyntaxWalker.prototype.findFocusOnLevel=function(a){return this.singletonFocus(a.toString())};sre.TableWalker=function(a,b,c,d){sre.SyntaxWalker.call(this,a,b,c,d);this.modifier=!1;this.keyMapping[sre.EventUtil.KeyCode["0"]]=goog.bind(this.jumpCell,this);this.keyMapping[sre.EventUtil.KeyCode["1"]]=goog.bind(this.jumpCell,this);this.keyMapping[sre.EventUtil.KeyCode["2"]]=goog.bind(this.jumpCell,this);this.keyMapping[sre.EventUtil.KeyCode["3"]]=goog.bind(this.jumpCell,this);this.keyMapping[sre.EventUtil.KeyCode["4"]]=goog.bind(this.jumpCell,this);this.keyMapping[sre.EventUtil.KeyCode["5"]]=
goog.bind(this.jumpCell,this);this.keyMapping[sre.EventUtil.KeyCode["6"]]=goog.bind(this.jumpCell,this);this.keyMapping[sre.EventUtil.KeyCode["7"]]=goog.bind(this.jumpCell,this);this.keyMapping[sre.EventUtil.KeyCode["8"]]=goog.bind(this.jumpCell,this);this.keyMapping[sre.EventUtil.KeyCode["9"]]=goog.bind(this.jumpCell,this);this.key_=null;this.row_=0;this.firstJump=this.currentTable_=null};goog.inherits(sre.TableWalker,sre.SyntaxWalker);
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MathJax.OutputJax.SVG.FONTDATA.FONTS.GyrePagellaMathJax_Size1={directory:"Size1/Regular",family:"GyrePagellaMathJax_Size1",id:"GYREPAGELLASIZE1",32:[0,0,250,0,0,""],40:[744,244,456,124,374,"374 716c-127 -127 -186 -276 -186 -419v-94c0 -143 59 -292 186 -419c-6 -3 -11 -7 -16 -12s-9 -10 -12 -16c-138 138 -222 292 -222 447v94c0 155 84 309 222 447c3 -6 7 -11 12 -16s10 -9 16 -12"],41:[744,244,456,82,332,"332 203c0 -155 -83 -309 -222 -447c-3 6 -7 11 -12 16s-10 9 -16 12c127 127 186 276 186 419v94c0 143 -59 292 -186 419c6 3 11 7 16 12s9 10 12 16c139 -138 222 -292 222 -447v-94"],47:[774,274,574,80,494,"494 774l-361 -1048c-9 2 -18 3 -27 3c-8 0 -17 -1 -26 -3l361 1048c9 -2 18 -3 26 -3c9 0 18 1 27 3"],91:[750,250,428,124,346,"346 -210c-2 -6 -3 -13 -3 -20s1 -14 3 -20h-222v1000h222c-2 -6 -3 -13 -3 -20s1 -14 3 -20h-158v-920h158"],92:[774,274,574,80,494,"494 -274c-9 2 -18 3 -27 3c-8 0 -17 -1 -26 -3l-361 1048c9 -2 18 -3 26 -3c9 0 18 1 27 3"],93:[750,250,428,82,304,"304 -250h-222c2 6 3 13 3 20s-1 14 -3 20h158v920h-158c2 6 3 13 3 20s-1 14 -3 20h222v-1000"],123:[749,249,441,82,359,"359 -211c-3 -5 -6 -12 -8 -18c-2 -7 -2 -14 -2 -20c-103 27 -163 84 -163 172v174c0 82 -31 133 -104 133c2 6 3 13 3 20s-1 14 -3 20c73 0 104 51 104 133v174c0 88 60 145 163 172c0 -6 0 -13 2 -20c2 -6 5 -13 8 -18c-74 -20 -109 -70 -109 -134v-174 c0 -77 -28 -127 -76 -153c48 -26 76 -76 76 -153v-174c0 -64 35 -114 109 -134"],124:[730,230,210,80,130,"130 -230c-8 2 -17 3 -25 3s-17 -1 -25 -3v960c8 -2 17 -3 25 -3s17 1 25 3v-960"],125:[749,249,441,82,359,"359 230c-73 0 -104 -51 -104 -133v-174c0 -88 -60 -145 -163 -172c1 6 0 13 -2 20c-2 6 -4 13 -8 18c75 20 109 70 109 134v174c0 77 28 127 76 153c-48 26 -76 76 -76 153v174c0 64 -34 114 -109 134c4 5 6 12 8 18c2 7 3 14 2 20c103 -27 163 -84 163 -172v-174 c0 -82 31 -133 104 -133c-2 -6 -3 -13 -3 -20s1 -14 3 -20"],160:[0,0,250,0,0,""],770:[712,-544,613,0,613,"613 574l-13 -30l-294 114l-293 -114l-13 30c101 49 203 95 306 138c104 -43 206 -89 307 -138"],771:[700,-544,608,0,608,"608 672c-37 -72 -76 -113 -138 -125c-10 -2 -19 -3 -29 -3c-53 0 -103 28 -150 57c-38 24 -79 50 -122 50c-7 0 -14 0 -21 -2c-50 -10 -88 -34 -118 -93c-4 5 -8 8 -13 11c-6 2 -11 4 -17 5c37 72 76 113 139 125c9 2 19 3 28 3c53 0 104 -28 150 -57 c38 -24 79 -50 122 -50c7 0 14 0 21 2c50 10 89 34 118 93c4 -5 9 -8 14 -11c5 -2 11 -4 16 -5"],773:[646,-598,500,0,500,"500 598h-500c2 8 3 16 3 24s-1 16 -3 24h500c-2 -8 -3 -16 -3 -24s1 -16 3 -24"],774:[708,-553,631,0,631,"631 698c-39 -119 -183 -145 -315 -145c-133 0 -276 26 -316 145l31 10c35 -104 168 -106 285 -106c116 0 249 2 284 106"],780:[710,-542,613,0,613,"613 680c-101 -49 -203 -95 -307 -138c-103 43 -205 89 -306 138l13 30l293 -114l294 114"],785:[720,-564,631,0,631,"631 574l-31 -10c-35 104 -168 107 -284 107c-117 0 -250 -3 -285 -107l-31 10c40 119 183 146 316 146c132 0 276 -27 315 -146"],812:[-60,228,613,0,613,"613 -90c-101 -49 -203 -95 -307 -138c-103 43 -205 89 -306 138l13 30l293 -115l294 115"],813:[-70,238,613,0,613,"613 -207l-13 -31l-294 115l-293 -115l-13 31c101 48 203 94 306 137c104 -43 206 -89 307 -137"],814:[-60,216,631,0,631,"631 -70c-39 -119 -183 -146 -315 -146c-133 0 -276 27 -316 146l31 10c35 -105 168 -107 285 -107c116 0 249 2 284 107"],815:[-78,234,631,0,631,"631 -223l-31 -11c-35 105 -168 107 -284 107c-117 0 -250 -2 -285 -107l-31 11c40 119 183 145 316 145c132 0 276 -26 315 -145"],816:[-78,234,608,0,608,"608 -106c-37 -72 -76 -113 -138 -125c-10 -2 -19 -3 -29 -3c-53 0 -103 28 -150 57c-38 24 -79 50 -122 50c-7 0 -14 0 -21 -2c-50 -10 -88 -34 -118 -93c-4 4 -8 8 -13 11c-6 2 -11 4 -17 5c37 72 76 113 139 125c9 2 19 3 28 3c53 0 104 -28 150 -57 c38 -24 79 -50 122 -50c7 0 14 0 21 2c50 10 89 34 118 92c4 -4 9 -7 14 -10c5 -2 11 -4 16 -5"],818:[-60,108,500,0,500,"500 -108h-500c2 8 3 16 3 24s-1 16 -3 24h500c-2 -8 -3 -16 -3 -24s1 -16 3 -24"],819:[-60,216,500,0,500,"500 -108h-500c2 8 3 16 3 24s-1 16 -3 24h500c-2 -8 -3 -16 -3 -24s1 -16 3 -24zM500 -216h-500c2 8 3 16 3 24s-1 16 -3 24h500c-2 -8 -3 -16 -3 -24s1 -16 3 -24"],831:[754,-598,500,0,500,"500 598h-500c2 8 3 16 3 24s-1 16 -3 24h500c-2 -8 -3 -16 -3 -24s1 -16 3 -24zM500 706h-500c2 8 3 16 3 24s-1 16 -3 24h500c-2 -8 -3 -16 -3 -24s1 -16 3 -24"],8214:[730,230,380,80,300,"130 -230c-8 2 -17 3 -25 3s-17 -1 -25 -3v960c8 -2 17 -3 25 -3s17 1 25 3v-960zM300 -230c-8 2 -17 3 -25 3s-17 -1 -25 -3v960c8 -2 17 -3 25 -3s17 1 25 3v-960"],8260:[774,274,574,80,494,"494 774l-361 -1048c-9 2 -18 3 -27 3c-8 0 -17 -1 -26 -3l361 1048c9 -2 18 -3 26 -3c9 0 18 1 27 3"],8400:[784,-640,670,80,590,"590 640h-486l-24 24c44 36 84 76 120 120c11 -2 23 -3 34 -3s23 1 34 3c-28 -34 -59 -67 -92 -96h414c-2 -8 -3 -16 -3 -24s1 -16 3 -24"],8401:[784,-640,670,80,590,"590 664l-24 -24h-486c2 8 3 16 3 24s-1 16 -3 24h413c-33 29 -63 62 -91 96c11 -2 22 -3 34 -3c11 0 22 1 34 3c35 -44 76 -84 120 -120"],8406:[784,-544,670,80,590,"590 640h-414c33 -29 64 -62 92 -96c-11 2 -23 3 -34 3s-23 -1 -34 -3c-36 44 -76 84 -120 120c44 36 84 76 120 120c11 -2 23 -3 34 -3s23 1 34 3c-28 -34 -59 -67 -92 -96h414c-2 -8 -3 -16 -3 -24s1 -16 3 -24"],8407:[784,-544,670,80,590,"590 664c-44 -36 -84 -76 -120 -120c-11 2 -23 3 -34 3s-23 -1 -34 -3c28 34 59 67 92 96h-414c2 8 3 16 3 24s-1 16 -3 24h414c-33 29 -64 62 -92 96c11 -2 23 -3 34 -3s23 1 34 3c36 -44 76 -84 120 -120"],8417:[784,-544,742,80,662,"662 664c-44 -36 -84 -76 -120 -120c-11 2 -22 3 -33 3c-12 0 -23 -1 -34 -3c28 34 58 67 91 96h-390c33 -29 64 -62 92 -96c-11 2 -23 3 -34 3s-23 -1 -34 -3c-36 44 -76 84 -120 120c44 36 84 76 120 120c11 -2 23 -3 34 -3s23 1 34 3c-28 -34 -59 -67 -92 -96h390 c-33 29 -63 62 -91 96c11 -2 22 -3 34 -3c11 0 22 1 34 3c35 -44 75 -84 119 -120"],8425:[772,-647,740,0,740,"740 647c-6 2 -13 3 -20 3s-14 -1 -20 -3v75h-660v-75c-6 2 -13 3 -20 3s-14 -1 -20 -3v125h740v-125"],8428:[-170,314,670,80,590,"590 -194c-44 -36 -85 -76 -120 -120c-12 2 -23 3 -34 3c-12 0 -23 -1 -34 -3c28 34 58 67 91 96h-413c2 8 3 16 3 24s-1 16 -3 24h486"],8429:[-170,314,670,80,590,"590 -218h-414c33 -29 64 -62 92 -96c-11 2 -23 3 -34 3s-23 -1 -34 -3c-36 44 -76 84 -120 120l24 24h486c-2 -8 -3 -16 -3 -24s1 -16 3 -24"],8430:[-74,314,670,80,590,"590 -218h-414c33 -29 64 -62 92 -96c-11 2 -23 3 -34 3s-23 -1 -34 -3c-36 44 -76 84 -120 120c44 36 84 76 120 120c11 -2 23 -3 34 -3s23 1 34 3c-28 -34 -59 -67 -92 -96h414c-2 -8 -3 -16 -3 -24s1 -16 3 -24"],8431:[-74,314,670,80,590,"590 -194c-44 -36 -84 -76 -120 -120c-11 2 -23 3 -34 3s-23 -1 -34 -3c28 34 59 67 92 96h-414c2 8 3 16 3 24s-1 16 -3 24h414c-33 29 -64 62 -92 96c11 -2 23 -3 34 -3s23 1 34 3c36 -44 76 -84 120 -120"],8512:[971,471,1326,80,1246,"1246 -131l-50 -340h-1098l-18 34l438 671l-434 703l19 34h1024l23 -248l-44 -4l-2 23c-4 43 -98 185 -359 185h-455l357 -577l-429 -654h584c273 0 383 63 394 136l6 43zM1096 842l-7 87h-115c52 -26 93 -54 122 -87zM594 349l-357 578h-94l403 -651zM1182 -262 c-63 -48 -182 -86 -380 -86h-612l-52 -79h1020"],8592:[400,-100,1370,80,1290,"1290 220h-1074c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h1074c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8593:[860,350,460,80,380,"380 625c-43 30 -83 63 -120 99v-1074c-10 2 -20 3 -30 3s-20 -1 -30 -3v1074c-37 -36 -77 -69 -120 -99c2 11 3 21 3 32s-1 21 -3 32c56 51 106 109 150 171c44 -62 94 -120 150 -171c-2 -11 -3 -21 -3 -32s1 -21 3 -32"],8594:[400,-100,1370,80,1290,"1290 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-1074c2 10 3 20 3 30s-1 20 -3 30h1074c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150"],8595:[850,360,460,80,380,"380 -189c-56 -51 -106 -109 -150 -171c-44 62 -94 120 -150 171c2 11 3 21 3 32s-1 21 -3 32c43 -30 83 -63 120 -99v1074c10 -2 20 -3 30 -3s20 1 30 3v-1074c37 36 77 69 120 99c-2 -11 -3 -21 -3 -32s1 -21 3 -32"],8596:[400,-100,1455,80,1375,"1375 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-1023c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h1023 c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150"],8597:[898,397,460,80,380,"380 -226c-56 -52 -106 -109 -150 -171c-44 62 -94 119 -150 171c2 10 3 21 3 32c0 10 -1 21 -3 31c43 -29 83 -62 120 -98v1022c-37 -36 -77 -69 -120 -98c2 10 3 21 3 31c0 11 -1 22 -3 32c56 52 106 109 150 172c44 -63 94 -120 150 -172c-2 -10 -3 -21 -3 -32 c0 -10 1 -21 3 -31c-43 29 -83 62 -120 98v-1022c37 36 77 69 120 98c-2 -10 -3 -21 -3 -31c0 -11 1 -22 3 -32"],8598:[681,195,1037,80,957,"957 -153c-9 -6 -16 -12 -24 -19c-7 -7 -13 -15 -19 -23l-759 759c-1 -52 -6 -104 -15 -155c-6 9 -13 17 -20 25c-8 7 -16 14 -25 20c3 76 -2 152 -15 227c75 -13 151 -18 227 -15c6 -8 13 -17 21 -24c7 -8 15 -15 24 -21c-51 -9 -103 -14 -154 -15"],8599:[681,195,1037,80,957,"957 681c-13 -75 -18 -151 -15 -227c-9 -6 -17 -13 -25 -20c-7 -8 -14 -16 -20 -25c-10 51 -15 103 -15 155l-760 -759c-5 8 -12 16 -19 23s-15 13 -23 19l759 759c-52 1 -103 6 -154 15c9 6 17 13 24 21c8 7 15 16 21 24c76 -3 152 2 227 15"],8600:[695,181,1037,80,957,"957 -181c-75 13 -151 18 -227 15c-6 8 -13 17 -21 24c-7 8 -15 15 -24 21c51 9 102 14 154 15l-759 759c8 6 16 12 23 19s14 15 19 23l760 -759c0 52 5 104 15 155c6 -9 13 -17 20 -25c8 -7 16 -14 25 -20c-3 -76 2 -152 15 -227"],8601:[695,181,1037,80,957,"957 653l-759 -759c51 -1 103 -6 154 -15c-9 -6 -17 -13 -24 -21c-8 -7 -15 -16 -21 -24c-76 3 -152 -2 -227 -15c13 75 18 151 15 227c9 6 17 13 25 20c7 8 14 16 20 25c9 -51 14 -103 15 -155l759 759c6 -8 12 -16 19 -23c8 -7 15 -13 24 -19"],8602:[400,-100,1370,80,1290,"1290 220h-590l-41 -120c-8 2 -17 3 -25 3c-9 0 -18 -1 -26 -3l41 120h-433c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h454l41 120 c8 -2 17 -3 26 -3c8 0 17 1 25 3l-41 -120h569c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8603:[400,-100,1370,80,1290,"1290 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-454l-41 -120c-8 2 -17 3 -25 3c-9 0 -18 -1 -26 -3l41 120h-569c2 10 3 20 3 30s-1 20 -3 30h590l41 120c8 -2 17 -3 26 -3c8 0 17 1 25 3l-41 -120h433 c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150"],8606:[400,-100,1445,80,1365,"1365 220h-979c36 -37 69 -77 99 -120c-11 2 -22 3 -32 3c-11 0 -22 -1 -32 -3c-40 44 -84 84 -131 120h-74c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3 c-30 -43 -63 -83 -99 -120h74c47 36 91 76 131 120c10 -2 21 -3 32 -3c10 0 21 1 32 3c-30 -43 -63 -83 -99 -120h979c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8607:[898,387,460,80,380,"380 493c-43 29 -83 62 -120 98v-978c-10 1 -20 3 -30 3s-20 -2 -30 -3v978c-37 -36 -77 -69 -120 -98c2 10 3 21 3 32c0 10 -1 21 -3 32c44 40 84 84 120 130v74c-37 -36 -77 -69 -120 -98c2 10 3 21 3 31c0 11 -1 22 -3 32c56 52 106 109 150 172 c44 -63 94 -120 150 -172c-2 -10 -3 -21 -3 -32c0 -10 1 -21 3 -31c-43 29 -83 62 -120 98v-74c36 -46 76 -90 120 -130c-2 -11 -3 -22 -3 -32c0 -11 1 -22 3 -32"],8608:[400,-100,1445,80,1365,"1365 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-74c-47 -36 -91 -76 -131 -120c-10 2 -21 3 -32 3c-10 0 -21 -1 -32 -3c30 43 63 83 99 120h-979c2 10 3 20 3 30s-1 20 -3 30h979c-36 37 -69 77 -99 120c11 -2 22 -3 32 -3 c11 0 22 1 32 3c40 -44 84 -84 131 -120h74c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150"],8609:[887,398,460,80,380,"380 -226c-56 -52 -106 -109 -150 -172c-44 63 -94 120 -150 172c2 10 3 21 3 32c0 10 -1 21 -3 31c43 -29 83 -62 120 -98v74c-36 46 -76 90 -120 130c2 11 3 22 3 32c0 11 -1 22 -3 32c43 -29 83 -62 120 -98v978c10 -1 20 -3 30 -3s20 2 30 3v-978c37 36 77 69 120 98 c-2 -10 -3 -21 -3 -32c0 -10 1 -21 3 -32c-44 -40 -84 -84 -120 -130v-74c37 36 77 69 120 98c-2 -10 -3 -21 -3 -31c0 -11 1 -22 3 -32"],8610:[400,-100,1455,80,1375,"1375 100c-10 2 -21 3 -32 3c-10 0 -21 -1 -32 -3l-120 120h-975c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h975l120 120c11 -2 22 -3 32 -3 c11 0 22 1 32 3l-150 -150"],8611:[400,-100,1455,80,1375,"1375 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-975l-120 -120c-11 2 -22 3 -32 3c-11 0 -22 -1 -32 -3l150 150l-150 150c10 -2 21 -3 32 -3s21 1 32 3l120 -120h975c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3 c51 -56 109 -106 171 -150"],8612:[400,-100,1370,80,1290,"1290 100c-7 2 -15 3 -22 3c-8 0 -16 -1 -23 -3v120h-1029c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h1029v120c7 -2 15 -3 23 -3c7 0 15 1 22 3 v-300"],8613:[860,350,460,80,380,"380 -350h-300c2 7 3 15 3 23c0 7 -1 15 -3 22h120v1029c-37 -36 -77 -69 -120 -99c2 11 3 21 3 32s-1 21 -3 32c56 51 106 109 150 171c44 -62 94 -120 150 -171c-2 -11 -3 -21 -3 -32s1 -21 3 -32c-43 30 -83 63 -120 99v-1029h120c-2 -7 -3 -15 -3 -22 c0 -8 1 -16 3 -23"],8614:[400,-100,1370,80,1290,"1290 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-1029v-120c-7 2 -15 3 -23 3c-7 0 -15 -1 -22 -3v300c7 -2 15 -3 22 -3c8 0 16 1 23 3v-120h1029c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3 c51 -56 109 -106 171 -150"],8615:[850,360,460,80,380,"380 -189c-56 -51 -106 -109 -150 -171c-44 62 -94 120 -150 171c2 11 3 21 3 32s-1 21 -3 32c43 -30 83 -63 120 -99v1029h-120c2 7 3 15 3 22c0 8 -1 16 -3 23h300c-2 -7 -3 -15 -3 -23c0 -7 1 -15 3 -22h-120v-1029c37 36 77 69 120 99c-2 -11 -3 -21 -3 -32 s1 -21 3 -32"],8617:[490,-100,1400,80,1320,"1320 355c0 -88 -47 -135 -135 -135h-969c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h969c49 0 75 26 75 75s-26 75 -75 75h-60c2 10 3 20 3 30 s-1 20 -3 30h60c88 0 135 -47 135 -135"],8618:[490,-100,1400,80,1320,"1320 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-969c-88 0 -135 47 -135 135s47 135 135 135h60c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-60c-49 0 -75 -26 -75 -75s26 -75 75 -75h969c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3 s21 1 32 3c51 -56 109 -106 171 -150"],8619:[490,-40,1400,80,1320,"1320 355c0 -88 -47 -135 -135 -135h-75v-180c-10 2 -20 3 -30 3s-20 -1 -30 -3v180h-834c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h834v75 c0 88 47 135 135 135s135 -47 135 -135zM1260 355c0 49 -26 75 -75 75s-75 -26 -75 -75v-75h75c49 0 75 26 75 75"],8620:[490,-40,1400,80,1320,"1320 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-834v-180c-10 2 -20 3 -30 3s-20 -1 -30 -3v180h-75c-88 0 -135 47 -135 135s47 135 135 135s135 -47 135 -135v-75h834c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3 c51 -56 109 -106 171 -150zM290 280v75c0 49 -26 75 -75 75s-75 -26 -75 -75s26 -75 75 -75h75"],8621:[400,-100,1455,80,1375,"1375 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-136c-29 0 -51 14 -69 35c-12 14 -22 32 -34 46c-6 7 -12 14 -22 14c-17 0 -22 -13 -26 -27c-7 -28 -9 -63 -16 -92c-12 -42 -35 -71 -83 -71c-49 0 -72 29 -84 71 c-7 29 -9 64 -16 92c-4 14 -9 27 -25 27c-17 0 -22 -13 -26 -27c-7 -28 -9 -63 -16 -92c-12 -42 -35 -71 -83 -71c-49 0 -72 29 -84 71c-7 29 -9 64 -16 92c-4 14 -9 27 -25 27c-11 0 -17 -7 -23 -14c-12 -14 -22 -32 -34 -46c-18 -21 -40 -35 -68 -35h-137 c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h137c10 0 16 7 22 14c12 14 22 32 34 46c18 21 40 35 69 35c48 0 71 -29 83 -71c7 -29 9 -64 16 -92 c4 -14 9 -27 26 -27c16 0 21 13 25 27c7 28 9 63 16 92c12 42 35 71 84 71c48 0 71 -29 83 -71c7 -29 9 -64 16 -92c4 -14 9 -27 26 -27c16 0 21 13 25 27c7 28 9 63 16 92c12 42 35 71 84 71c28 0 50 -14 68 -35c12 -14 22 -32 34 -46c6 -7 12 -14 23 -14h136 c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150"],8622:[400,-100,1455,80,1375,"1375 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-496l-42 -120c-8 2 -16 3 -25 3s-17 -1 -25 -3l41 120h-476c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150 c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h496l42 120c8 -2 16 -3 25 -3s17 1 25 3l-41 -120h476c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150"],8624:[708,207,710,80,630,"630 -207c-10 1 -20 3 -30 3s-20 -2 -30 -3v735h-354c36 -38 69 -78 99 -121c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 107 -171 150c62 44 120 95 171 151c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -121l384 1c4 -7 8 -13 13 -18s11 -9 17 -12v-765"],8625:[708,207,710,80,630,"630 557c-62 -43 -120 -94 -171 -149c-11 1 -21 3 -32 3s-21 -2 -32 -3c30 42 63 82 99 120h-354v-735c-10 1 -20 3 -30 3s-20 -2 -30 -3v765c6 3 12 7 17 12s9 11 13 17h384c-36 38 -69 78 -99 121c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -107 171 -151"],8626:[707,208,710,80,630,"630 707v-765c-6 -3 -12 -7 -17 -12s-9 -11 -13 -18l-384 1c36 -38 69 -78 99 -121c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 107 -171 151c62 43 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -121h354v735c10 -1 20 -3 30 -3s20 2 30 3"],8627:[707,208,710,80,630,"630 -57c-62 -44 -120 -95 -171 -151c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 121h-384c-4 6 -8 12 -13 17s-11 9 -17 12v765c10 -1 20 -3 30 -3s20 2 30 3v-735h354c-36 38 -69 78 -99 120c11 -1 21 -3 32 -3s21 2 32 3c51 -55 109 -106 171 -149"],8630:[640,-240,1183,80,1103,"1103 250c-10 2 -20 3 -30 3s-20 -1 -30 -3c0 237 -165 330 -420 330c-197 0 -326 -68 -389 -222c48 24 99 44 151 59c-5 -9 -9 -19 -13 -29c-3 -10 -5 -20 -7 -31c-69 -32 -134 -71 -195 -117c-23 73 -53 143 -90 210c5 9 9 19 13 29c3 10 5 21 7 31 c30 -39 56 -81 80 -124c71 175 218 254 443 254c295 0 480 -116 480 -390"],8631:[640,-240,1183,80,1103,"1103 450c-37 -67 -67 -137 -90 -210c-61 46 -126 85 -195 117c-2 11 -4 21 -7 31c-4 10 -8 20 -13 29c52 -15 102 -35 151 -59c-63 154 -192 222 -389 222c-255 0 -420 -93 -420 -330c-10 2 -20 3 -30 3s-20 -1 -30 -3c0 274 185 390 480 390c225 0 371 -79 443 -254 c23 43 50 85 80 124c2 -10 4 -21 7 -31s8 -20 13 -29"],8636:[400,-220,1370,80,1290,"1290 220h-1180l-30 30c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h1074c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8637:[280,-100,1370,80,1290,"1290 220h-1074c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150l30 30h1180c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8638:[860,350,340,80,260,"260 625c-43 29 -83 62 -120 98v-1073c-10 2 -20 3 -30 3s-20 -1 -30 -3v1180l30 30c44 -63 94 -120 150 -172c-2 -10 -3 -21 -3 -31c0 -11 1 -22 3 -32"],8639:[860,350,340,80,260,"260 -350c-10 2 -20 3 -30 3s-20 -1 -30 -3v1073c-37 -36 -77 -69 -120 -98c2 10 3 21 3 32c0 10 -1 21 -3 31c56 52 106 109 150 172l30 -30v-1180"],8640:[400,-220,1370,80,1290,"1290 250l-30 -30h-1180c2 10 3 20 3 30s-1 20 -3 30h1073c-36 37 -69 77 -98 120c10 -2 21 -3 32 -3c10 0 21 1 31 3c52 -56 109 -106 172 -150"],8641:[280,-100,1370,80,1290,"1290 250c-63 -44 -120 -94 -172 -150c-10 2 -21 3 -31 3c-11 0 -22 -1 -32 -3c29 43 62 83 98 120h-1073c2 10 3 20 3 30s-1 20 -3 30h1180"],8642:[850,360,340,80,260,"260 -188c-56 -52 -106 -109 -150 -172l-30 30v1180c10 -2 20 -3 30 -3s20 1 30 3v-1073c37 36 77 69 120 98c-2 -10 -3 -21 -3 -32c0 -10 1 -21 3 -31"],8643:[850,360,340,80,260,"260 850v-1180l-30 -30c-44 63 -94 120 -150 172c2 10 3 21 3 31c0 11 -1 22 -3 32c43 -29 83 -62 120 -98v1073c10 -2 20 -3 30 -3s20 1 30 3"],8644:[570,70,1380,80,1300,"1290 50h-1074c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h1074c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM1300 420c-62 -44 -120 -94 -171 -150 c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-1074c2 10 3 20 3 30s-1 20 -3 30h1074c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150"],8645:[860,360,800,80,720,"380 625c-43 30 -83 63 -120 99v-1074c-10 2 -20 3 -30 3s-20 -1 -30 -3v1074c-37 -36 -77 -69 -120 -99c2 11 3 21 3 32s-1 21 -3 32c56 51 106 109 150 171c44 -62 94 -120 150 -171c-2 -11 -3 -21 -3 -32s1 -21 3 -32zM720 -189c-56 -51 -106 -109 -150 -171 c-44 62 -94 120 -150 171c2 11 3 21 3 32s-1 21 -3 32c43 -30 83 -63 120 -99v1074c10 -2 20 -3 30 -3s20 1 30 3v-1074c37 36 77 69 120 99c-2 -11 -3 -21 -3 -32s1 -21 3 -32"],8646:[570,70,1380,80,1300,"1300 80c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-1074c2 10 3 20 3 30s-1 20 -3 30h1074c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150zM1290 390h-1074c36 -37 69 -77 99 -120 c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h1074c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8647:[570,70,1370,80,1290,"1290 50h-1074c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h1074c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM1290 390h-1074c36 -37 69 -77 99 -120 c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h1074c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8648:[860,350,800,80,720,"380 625c-43 30 -83 63 -120 99v-1074c-10 2 -20 3 -30 3s-20 -1 -30 -3v1074c-37 -36 -77 -69 -120 -99c2 11 3 21 3 32s-1 21 -3 32c56 51 106 109 150 171c44 -62 94 -120 150 -171c-2 -11 -3 -21 -3 -32s1 -21 3 -32zM720 625c-43 30 -83 63 -120 99v-1074 c-10 2 -20 3 -30 3s-20 -1 -30 -3v1074c-37 -36 -77 -69 -120 -99c2 11 3 21 3 32s-1 21 -3 32c56 51 106 109 150 171c44 -62 94 -120 150 -171c-2 -11 -3 -21 -3 -32s1 -21 3 -32"],8649:[570,70,1370,80,1290,"1290 80c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-1074c2 10 3 20 3 30s-1 20 -3 30h1074c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150zM1290 420c-62 -44 -120 -94 -171 -150 c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-1074c2 10 3 20 3 30s-1 20 -3 30h1074c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150"],8650:[850,360,800,80,720,"380 -189c-56 -51 -106 -109 -150 -171c-44 62 -94 120 -150 171c2 11 3 21 3 32s-1 21 -3 32c43 -30 83 -63 120 -99v1074c10 -2 20 -3 30 -3s20 1 30 3v-1074c37 36 77 69 120 99c-2 -11 -3 -21 -3 -32s1 -21 3 -32zM720 -189c-56 -51 -106 -109 -150 -171 c-44 62 -94 120 -150 171c2 11 3 21 3 32s-1 21 -3 32c43 -30 83 -63 120 -99v1074c10 -2 20 -3 30 -3s20 1 30 3v-1074c37 36 77 69 120 99c-2 -11 -3 -21 -3 -32s1 -21 3 -32"],8651:[510,10,1379,80,1299,"1299 140c-62 -44 -119 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-1073c2 10 3 20 3 30s-1 20 -3 30h1180zM1290 330h-1180l-30 30c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h1074c-2 -10 -3 -20 -3 -30 s1 -20 3 -30"],8652:[510,10,1379,80,1299,"1290 110h-1074c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150l30 30h1180c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM1299 360l-29 -30h-1180c2 10 3 20 3 30s-1 20 -3 30h1073c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3 c52 -56 109 -106 171 -150"],8653:[550,50,1370,80,1290,"1290 130h-621l-62 -180c-8 2 -17 3 -25 3c-9 0 -18 -1 -26 -3l62 180h-323c24 -26 48 -52 70 -80c-14 2 -28 3 -43 3c-14 0 -28 -1 -42 -3c-59 73 -127 141 -200 200c73 59 141 127 200 200c14 -2 28 -3 42 -3c15 0 29 1 43 3c-22 -28 -46 -54 -70 -80h406l62 180 c8 -2 17 -3 26 -3c8 0 17 1 25 3l-62 -180h538c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-559l-41 -120h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM680 310h-446c-22 -21 -45 -41 -69 -60c24 -19 47 -39 69 -60h405"],8654:[550,50,1455,80,1375,"1375 250c-73 -59 -141 -127 -200 -200c-14 2 -28 3 -42 3c-15 0 -29 -1 -43 -3c22 28 46 54 70 80h-449l-62 -180c-8 2 -16 3 -25 3s-17 -1 -25 -3l62 180h-366c24 -26 48 -52 70 -80c-14 2 -28 3 -43 3c-14 0 -28 -1 -42 -3c-60 73 -127 141 -200 200 c73 59 141 127 200 200c14 -2 28 -3 42 -3c15 0 29 1 43 3c-22 -28 -46 -54 -70 -80h449l62 180c8 -2 16 -3 25 -3s17 1 25 3l-62 -180h366c-24 26 -48 52 -70 80c14 -2 28 -3 43 -3c14 0 28 1 42 3c59 -73 127 -140 200 -200zM1290 250c-24 19 -47 39 -69 60h-447l-42 -120 h489c22 21 45 41 69 60zM723 310h-489c-22 -21 -45 -41 -69 -60c24 -19 47 -39 69 -60h447"],8655:[550,50,1370,80,1290,"1290 250c-73 -59 -141 -127 -200 -200c-14 2 -28 3 -42 3c-15 0 -29 -1 -43 -3c22 28 46 54 70 80h-406l-62 -180c-8 2 -17 3 -25 3c-9 0 -18 -1 -26 -3l62 180h-538c2 10 3 20 3 30s-1 20 -3 30h559l41 120h-600c2 10 3 20 3 30s-1 20 -3 30h621l62 180 c8 -2 17 -3 26 -3c8 0 17 1 25 3l-62 -180h323c-24 26 -48 52 -70 80c14 -2 28 -3 43 -3c14 0 28 1 42 3c59 -73 127 -140 200 -200zM1205 250c-24 19 -47 39 -69 60h-405l-41 -120h446c22 21 45 41 69 60"],8656:[450,-50,1370,80,1290,"1290 130h-995c24 -26 48 -52 70 -80c-14 2 -28 3 -43 3c-14 0 -28 -1 -42 -3c-59 73 -127 141 -200 200c73 59 141 127 200 200c14 -2 28 -3 42 -3c15 0 29 1 43 3c-22 -28 -46 -54 -70 -80h995c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-1056c-22 -21 -45 -41 -69 -60 c24 -19 47 -39 69 -60h1056c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8657:[860,350,560,80,480,"480 575c-28 22 -54 46 -80 70v-995c-10 2 -20 3 -30 3s-20 -1 -30 -3v1056c-21 22 -41 45 -60 69c-19 -24 -39 -47 -60 -69v-1056c-10 2 -20 3 -30 3s-20 -1 -30 -3v995c-26 -24 -52 -48 -80 -70c2 14 3 28 3 43c0 14 -1 28 -3 42c73 59 141 127 200 200 c59 -73 127 -141 200 -200c-2 -14 -3 -28 -3 -42c0 -15 1 -29 3 -43"],8658:[450,-50,1370,80,1290,"1290 250c-73 -59 -141 -127 -200 -200c-14 2 -28 3 -42 3c-15 0 -29 -1 -43 -3c22 28 46 54 70 80h-995c2 10 3 20 3 30s-1 20 -3 30h1056c22 21 45 41 69 60c-24 19 -47 39 -69 60h-1056c2 10 3 20 3 30s-1 20 -3 30h995c-24 26 -48 52 -70 80c14 -2 28 -3 43 -3 c14 0 28 1 42 3c59 -73 127 -141 200 -200"],8659:[850,360,560,80,480,"480 -160c-73 -59 -141 -127 -200 -200c-59 73 -127 141 -200 200c2 14 3 28 3 42c0 15 -1 29 -3 43c28 -22 54 -46 80 -70v995c10 -2 20 -3 30 -3s20 1 30 3v-1056c21 -22 41 -45 60 -69c19 24 39 47 60 69v1056c10 -2 20 -3 30 -3s20 1 30 3v-995c26 24 52 48 80 70 c-2 -14 -3 -28 -3 -43c0 -14 1 -28 3 -42"],8660:[450,-50,1455,80,1375,"1375 250c-73 -59 -141 -127 -200 -200c-14 2 -28 3 -42 3c-15 0 -29 -1 -43 -3c22 28 46 54 70 80h-865c24 -26 48 -52 70 -80c-14 2 -28 3 -43 3c-14 0 -28 -1 -42 -3c-60 73 -127 141 -200 200c73 59 141 127 200 200c14 -2 28 -3 42 -3c15 0 29 1 43 3 c-22 -28 -46 -54 -70 -80h865c-24 26 -48 52 -70 80c14 -2 28 -3 43 -3c14 0 28 1 42 3c59 -73 127 -140 200 -200zM1290 250c-24 19 -47 39 -69 60h-987c-22 -21 -45 -41 -69 -60c24 -19 47 -39 69 -60h987c22 21 45 41 69 60"],8661:[898,397,560,80,480,"480 -198c-73 -59 -141 -126 -200 -199c-59 73 -127 140 -200 199c2 15 3 29 3 43s-1 28 -3 42c28 -22 54 -45 80 -70v866c-26 -25 -52 -48 -80 -70c2 14 3 28 3 42s-1 28 -3 43c73 59 141 126 200 200c59 -74 127 -141 200 -200c-2 -15 -3 -29 -3 -43s1 -28 3 -42 c-28 22 -54 45 -80 70v-866c26 25 52 48 80 70c-2 -14 -3 -28 -3 -42s1 -28 3 -43zM340 743c-21 23 -41 46 -60 70c-19 -24 -39 -47 -60 -70v-986c21 -23 41 -46 60 -70c19 24 39 47 60 70v986"],8662:[681,259,1100,80,1020,"1020 -89c-8 -6 -16 -12 -23 -20c-7 -7 -13 -14 -19 -23l-747 747c-30 1 -61 3 -91 6c3 -30 5 -61 6 -91l747 -747c-8 -5 -16 -12 -23 -19s-14 -15 -19 -23l-704 704c-1 -36 -3 -71 -7 -107c-9 12 -18 23 -28 33s-21 19 -32 27c10 95 10 189 0 283c94 -10 189 -10 283 0 c8 -11 18 -22 28 -32s20 -19 32 -28c-35 -3 -71 -6 -106 -7"],8663:[681,259,1100,80,1020,"1020 398c-11 -8 -22 -17 -32 -27s-19 -21 -28 -33c-3 36 -6 71 -6 107l-704 -704c-6 8 -12 16 -19 23c-8 7 -15 14 -24 19l747 747c1 30 3 61 6 91c-30 -3 -60 -5 -91 -6l-747 -747c-5 9 -12 16 -19 23c-7 8 -15 14 -23 20l704 703c-36 1 -71 4 -106 7c11 9 22 18 32 28 s19 21 28 32c94 -10 188 -10 282 0c-9 -94 -9 -188 0 -283"],8664:[759,181,1100,80,1020,"1020 102c-9 -95 -9 -189 0 -283c-94 10 -188 10 -282 0c-9 11 -18 22 -28 32s-21 19 -32 28c35 3 70 6 106 7l-704 703c8 6 16 12 23 20c7 7 14 14 19 23l747 -747c31 -1 61 -3 91 -6c-3 30 -5 61 -6 91l-747 747c9 5 16 12 24 19c7 7 13 15 19 23l704 -704 c0 36 3 71 6 107c9 -12 18 -23 28 -33s21 -19 32 -27"],8665:[759,181,1100,80,1020,"1020 589l-703 -703c35 -1 71 -4 106 -7c-12 -9 -22 -18 -32 -28s-20 -21 -28 -32c-94 10 -189 10 -283 0c10 94 10 188 0 283c11 8 22 17 32 27s19 21 28 33c4 -36 6 -71 7 -107l704 704c5 -8 12 -16 19 -23s15 -14 23 -19l-747 -747c-1 -30 -3 -61 -6 -91 c30 3 61 5 91 6l747 747c6 -9 12 -16 19 -23c7 -8 15 -14 23 -20"],8666:[525,25,1370,80,1290,"1290 40h-905l55 -65c-14 2 -28 3 -43 3c-14 0 -28 -1 -42 -3c-82 101 -174 193 -275 275c101 82 193 174 275 275c14 -2 28 -3 42 -3c15 0 29 1 43 3l-55 -65h905c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-961c-41 -42 -83 -82 -128 -120h1089c-2 -10 -3 -20 -3 -30 s1 -20 3 -30h-1089c45 -38 87 -78 128 -120h961c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8667:[525,25,1370,80,1290,"1290 250c-101 -82 -193 -174 -275 -275c-14 2 -28 3 -42 3c-15 0 -29 -1 -43 -3l55 65h-905c2 10 3 20 3 30s-1 20 -3 30h961c41 42 83 82 128 120h-1089c2 10 3 20 3 30s-1 20 -3 30h1089c-45 38 -87 78 -128 120h-961c2 10 3 20 3 30s-1 20 -3 30h905l-55 65 c14 -2 28 -3 43 -3c14 0 28 1 42 3c82 -101 174 -193 275 -275"],8668:[400,-100,1370,80,1290,"1290 220h-100c-29 0 -50 14 -68 35c-12 14 -22 32 -34 46c-7 7 -13 14 -23 14c-17 0 -21 -13 -25 -27c-8 -28 -9 -63 -17 -92c-11 -42 -34 -71 -83 -71s-72 29 -83 71c-8 29 -9 64 -17 92c-4 14 -9 27 -25 27c-17 0 -21 -13 -25 -27c-8 -28 -9 -63 -17 -92 c-11 -42 -34 -71 -83 -71s-72 29 -83 71c-8 29 -9 64 -17 92c-4 14 -9 27 -25 27c-17 0 -21 -13 -25 -27c-8 -28 -9 -63 -17 -92c-11 -42 -34 -71 -83 -71c-29 0 -50 14 -68 35c-12 14 -22 32 -34 46c-7 7 -13 14 -23 14h-99c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3 s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h99c29 0 50 -14 68 -35c12 -14 22 -32 34 -46c7 -7 13 -14 23 -14c16 0 21 13 25 27c8 28 9 63 17 92c11 42 34 71 83 71s72 -29 83 -71 c8 -29 9 -64 17 -92c4 -14 8 -27 25 -27c16 0 21 13 25 27c8 28 9 63 17 92c11 42 34 71 83 71s72 -29 83 -71c8 -29 9 -64 17 -92c4 -14 8 -27 25 -27c16 0 21 13 25 27c8 28 9 63 17 92c11 42 34 71 83 71c29 0 50 -14 68 -35c12 -14 22 -32 34 -46c7 -7 13 -14 23 -14 h100c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8669:[400,-100,1370,80,1290,"1290 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-99c-10 0 -16 -7 -23 -14c-12 -14 -22 -32 -34 -46c-18 -21 -39 -35 -68 -35c-49 0 -72 29 -83 71c-8 29 -9 64 -17 92c-4 14 -8 27 -25 27c-16 0 -21 -13 -25 -27 c-8 -28 -9 -63 -17 -92c-11 -42 -34 -71 -83 -71s-72 29 -83 71c-8 29 -9 64 -17 92c-4 14 -8 27 -25 27s-21 -13 -25 -27c-8 -28 -9 -63 -17 -92c-11 -42 -34 -71 -83 -71s-72 29 -83 71c-8 29 -9 64 -17 92c-4 14 -8 27 -25 27c-10 0 -16 -7 -23 -14 c-12 -14 -22 -32 -34 -46c-18 -21 -39 -35 -68 -35h-100c2 10 3 20 3 30s-1 20 -3 30h100c10 0 16 7 23 14c12 14 22 32 34 46c18 21 39 35 68 35c49 0 72 -29 83 -71c8 -29 9 -64 17 -92c4 -14 8 -27 25 -27s21 13 25 27c8 28 9 63 17 92c11 42 34 71 83 71s72 -29 83 -71 c8 -29 9 -64 17 -92c4 -14 8 -27 25 -27s21 13 25 27c8 28 9 63 17 92c11 42 34 71 83 71s72 -29 83 -71c8 -29 9 -64 17 -92c4 -14 9 -27 25 -27c10 0 16 7 23 14c12 14 22 32 34 46c18 21 39 35 68 35h99c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3 c51 -56 109 -106 171 -150"],8678:[450,-50,1497,80,1417,"1417 140h-1085v-90c-7 2 -15 3 -23 3s-15 -1 -23 -3c-60 75 -130 141 -206 200c76 59 146 125 206 200c8 -2 15 -3 23 -3s16 1 23 3v-90h1085v-220zM1377 180v140h-1085v75c-46 -52 -95 -100 -148 -145c53 -45 102 -93 148 -145v75h1085"],8679:[930,407,560,80,480,"480 677l-90 1v-1085h-220v1084l-90 1c2 7 3 15 3 22c0 8 -1 16 -3 23c75 61 141 131 200 207c59 -76 125 -146 200 -207c-2 -7 -3 -15 -3 -23c0 -7 1 -15 3 -23zM425 718c-52 45 -100 95 -145 148c-45 -53 -93 -103 -145 -149h75v-1085l140 1v1085h75"],8680:[450,-50,1497,80,1417,"1417 250c-76 -59 -146 -125 -206 -200c-8 2 -15 3 -23 3s-16 -1 -23 -3v90h-1085v220h1085v90c7 -2 15 -3 23 -3s15 1 23 3c60 -75 130 -141 206 -200zM1354 250c-54 45 -103 93 -149 145v-75h-1085v-140h1085v-75c46 52 95 100 149 145"],8681:[907,430,560,80,480,"480 -223c-75 -61 -141 -131 -200 -207c-59 76 -125 146 -200 207c2 7 3 15 3 23c0 7 -1 15 -3 22l90 1v1084h220v-1085l90 1c-2 -8 -3 -16 -3 -23c0 -8 1 -16 3 -23zM425 -218h-75v1085l-140 1v-1085h-75c52 -46 100 -96 145 -149c45 53 93 103 145 148"],8691:[930,430,560,80,480,"480 -223c-75 -61 -141 -131 -200 -207c-59 76 -125 146 -200 207c2 7 3 15 3 23c0 7 -1 15 -3 23h90v855h-90c2 7 3 15 3 22c0 8 -1 16 -3 23c75 61 141 131 200 207c59 -76 125 -146 200 -207c-2 -7 -3 -15 -3 -23c0 -7 1 -15 3 -23l-90 1v-855h90c-2 -8 -3 -16 -3 -23 c0 -8 1 -16 3 -23zM425 718c-52 45 -100 95 -145 148c-45 -53 -93 -103 -145 -149h75v-934h-75c52 -46 100 -96 145 -149c45 53 93 103 145 148h-75v935"],8693:[860,360,800,80,720,"380 -189c-56 -51 -106 -109 -150 -171c-44 62 -94 120 -150 171c2 11 3 21 3 32s-1 21 -3 32c43 -30 83 -63 120 -99v1074c10 -2 20 -3 30 -3s20 1 30 3v-1074c37 36 77 69 120 99c-2 -11 -3 -21 -3 -32s1 -21 3 -32zM720 625c-43 30 -83 63 -120 99v-1074 c-10 2 -20 3 -30 3s-20 -1 -30 -3v1074c-37 -36 -77 -69 -120 -99c2 11 3 21 3 32s-1 21 -3 32c56 51 106 109 150 171c44 -62 94 -120 150 -171c-2 -11 -3 -21 -3 -32s1 -21 3 -32"],8694:[740,240,1370,80,1290,"1290 -90c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-1074c2 10 3 20 3 30s-1 20 -3 30h1074c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150zM1290 250c-62 -44 -120 -94 -171 -150 c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-1074c2 10 3 20 3 30s-1 20 -3 30h1074c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150zM1290 590c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120 h-1074c2 10 3 20 3 30s-1 20 -3 30h1074c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150"],8719:[971,471,1314,80,1234,"1234 -471l-172 4l-171 -4v36l56 3c54 4 60 13 60 105v1154c0 74 -6 84 -60 87l-56 4h-468l-56 -4c-54 -3 -60 -13 -60 -87v-1154c0 -92 6 -101 60 -105l56 -3v-36l-172 4l-171 -4v36l56 3c54 4 60 13 60 105v1154c0 92 -6 101 -60 105l-56 3v36l583 -4l571 4v-36l-56 -3 c-54 -4 -60 -13 -60 -105v-1154c0 -92 6 -101 60 -105l56 -3v-36"],8720:[971,471,1314,80,1234,"1234 -471l-571 4l-583 -4v36l56 3c54 4 60 13 60 105v1154c0 92 -6 101 -60 105l-56 3v36l171 -4l172 4v-36l-56 -3c-54 -4 -60 -13 -60 -105v-1154c0 -74 6 -84 60 -87l56 -4h468l56 4c54 3 60 13 60 87v1154c0 92 -6 101 -60 105l-56 3v36l171 -4l172 4v-36l-56 -3 c-54 -4 -60 -13 -60 -105v-1154c0 -92 6 -101 60 -105l56 -3v-36"],8721:[971,471,1246,80,1166,"1166 -218c-6 -63 -7 -152 -7 -253l-476 4l-603 -4v33l446 672l-446 703l5 34l264 -4l740 4c-3 -44 -4 -65 -4 -95c0 -31 1 -52 4 -95h-40l-7 83c-4 46 -35 55 -315 55h-503l402 -634l-434 -654h612c290 0 307 7 315 84l7 67h40"],8730:[840,310,703,120,733,"733 780h-63l-253 -1090c-14 2 -27 3 -41 3s-27 -1 -41 -3l-146 426h-69v60h151l117 -344l234 1008h111v-60"],8739:[730,230,210,80,130,"130 -230c-8 2 -17 3 -25 3s-17 -1 -25 -3v960c8 -2 17 -3 25 -3s17 1 25 3v-960"],8741:[730,230,380,80,300,"130 -230c-8 2 -17 3 -25 3s-17 -1 -25 -3v960c8 -2 17 -3 25 -3s17 1 25 3v-960zM300 -230c-8 2 -17 3 -25 3s-17 -1 -25 -3v960c8 -2 17 -3 25 -3s17 1 25 3v-960"],8747:[1263,763,715,80,635,"635 1241c-8 -30 -15 -79 -11 -137h-73c-3 46 -4 77 -28 79c-56 2 -87 -36 -102 -123c-16 -85 -16 -539 -16 -810c0 -267 0 -683 -32 -795c-7 -26 -12 -48 -24 -63c-35 -46 -61 -72 -96 -111c-17 -20 -68 -44 -96 -44c-27 0 -55 10 -77 22c7 30 15 79 11 137h73 c2 -46 4 -77 28 -79c56 -2 86 36 102 123c15 85 15 539 15 810c0 267 0 683 33 795c7 26 12 48 24 63c35 46 61 72 96 111c17 20 68 44 96 44c27 0 55 -10 77 -22"],8748:[1263,763,1087,80,1007,"635 1241c-8 -30 -15 -79 -11 -137h-73c-3 46 -4 77 -28 79c-56 2 -87 -36 -102 -123c-16 -85 -16 -539 -16 -810c0 -267 0 -683 -32 -795c-7 -26 -12 -48 -24 -63c-35 -46 -61 -72 -96 -111c-17 -20 -68 -44 -96 -44c-27 0 -55 10 -77 22c7 30 15 79 11 137h73 c2 -46 4 -77 28 -79c56 -2 86 36 102 123c15 85 15 539 15 810c0 267 0 683 33 795c7 26 12 48 24 63c35 46 61 72 96 111c17 20 68 44 96 44c27 0 55 -10 77 -22zM1007 1241c-8 -30 -15 -79 -11 -137h-73c-3 46 -4 77 -28 79c-56 2 -87 -36 -102 -123 c-16 -85 -16 -539 -16 -810c0 -267 0 -683 -32 -795c-7 -26 -12 -48 -24 -63c-35 -46 -61 -72 -96 -111c-17 -20 -68 -44 -96 -44c-27 0 -55 10 -77 22c7 30 15 79 11 137h73c2 -46 4 -77 28 -79c56 -2 86 36 102 123c15 85 15 539 15 810c0 267 0 683 33 795 c7 26 12 48 24 63c35 46 61 72 96 111c17 20 68 44 96 44c27 0 55 -10 77 -22"],8749:[1263,763,1459,80,1379,"635 1241c-8 -30 -15 -79 -11 -137h-73c-3 46 -4 77 -28 79c-56 2 -87 -36 -102 -123c-16 -85 -16 -539 -16 -810c0 -267 0 -683 -32 -795c-7 -26 -12 -48 -24 -63c-35 -46 -61 -72 -96 -111c-17 -20 -68 -44 -96 -44c-27 0 -55 10 -77 22c7 30 15 79 11 137h73 c2 -46 4 -77 28 -79c56 -2 86 36 102 123c15 85 15 539 15 810c0 267 0 683 33 795c7 26 12 48 24 63c35 46 61 72 96 111c17 20 68 44 96 44c27 0 55 -10 77 -22zM1007 1241c-8 -30 -15 -79 -11 -137h-73c-3 46 -4 77 -28 79c-56 2 -87 -36 -102 -123 c-16 -85 -16 -539 -16 -810c0 -267 0 -683 -32 -795c-7 -26 -12 -48 -24 -63c-35 -46 -61 -72 -96 -111c-17 -20 -68 -44 -96 -44c-27 0 -55 10 -77 22c7 30 15 79 11 137h73c2 -46 4 -77 28 -79c56 -2 86 36 102 123c15 85 15 539 15 810c0 267 0 683 33 795 c7 26 12 48 24 63c35 46 61 72 96 111c17 20 68 44 96 44c27 0 55 -10 77 -22zM1379 1241c-8 -30 -15 -79 -11 -137h-73c-3 46 -4 77 -28 79c-56 2 -87 -36 -102 -123c-16 -85 -16 -539 -16 -810c0 -267 0 -683 -32 -795c-7 -26 -12 -48 -24 -63c-35 -46 -61 -72 -96 -111 c-17 -20 -68 -44 -96 -44c-27 0 -55 10 -77 22c7 30 15 79 11 137h73c2 -46 4 -77 28 -79c56 -2 86 36 102 123c15 85 15 539 15 810c0 267 0 683 33 795c7 26 12 48 24 63c35 46 61 72 96 111c17 20 68 44 96 44c27 0 55 -10 77 -22"],8750:[1263,763,772,80,692,"692 250c0 -183 -90 -288 -259 -304c-3 -209 -10 -417 -31 -491c-7 -26 -12 -48 -25 -63c-35 -46 -60 -72 -96 -111c-17 -20 -68 -44 -96 -44c-27 0 -54 10 -76 22c7 30 14 79 11 137h73c2 -46 3 -77 28 -79c56 -2 86 36 102 123c10 57 13 283 14 506 c-167 17 -257 122 -257 304c0 183 90 288 259 304c3 209 10 417 31 491c7 26 12 48 25 63c35 46 60 72 96 111c17 20 68 44 96 44c27 0 54 -10 76 -22c-7 -30 -14 -79 -11 -137h-73c-2 46 -3 77 -28 79c-56 2 -86 -36 -102 -123c-10 -57 -13 -283 -14 -506 c167 -17 257 -122 257 -304zM634 250c0 144 -70 229 -200 245v-245l-1 -245c131 16 201 100 201 245zM339 495c-131 -16 -201 -100 -201 -245c0 -144 70 -229 200 -245v245"],8751:[1263,763,1144,80,1064,"1064 250c0 -140 -88 -237 -259 -281c-2 -217 -9 -437 -31 -514c-7 -26 -12 -48 -25 -63c-35 -46 -60 -72 -96 -111c-17 -20 -68 -44 -96 -44c-27 0 -54 10 -76 22c7 30 14 79 11 137h73c2 -46 3 -77 28 -79c56 -2 86 36 102 123c10 58 13 286 14 512 c-42 -5 -88 -8 -137 -8c-50 0 -97 3 -139 8c-3 -211 -10 -422 -31 -497c-7 -26 -12 -48 -25 -63c-35 -46 -60 -72 -96 -111c-17 -20 -68 -44 -96 -44c-27 0 -54 10 -76 22c7 30 14 79 11 137h73c2 -46 3 -77 28 -79c56 -2 86 36 102 123c10 59 14 298 15 530 c-170 43 -258 141 -258 280c0 140 88 237 259 281c2 217 9 437 31 514c7 26 12 48 25 63c35 46 60 72 96 111c17 20 68 44 96 44c27 0 54 -10 76 -22c-7 -30 -14 -79 -11 -137h-73c-2 46 -3 77 -28 79c-56 2 -86 -36 -102 -123c-10 -58 -13 -286 -14 -512c42 5 88 8 137 8 c50 0 97 -3 139 -8c3 211 10 422 31 497c7 26 12 48 25 63c35 46 60 72 96 111c17 20 68 44 96 44c27 0 54 -10 76 -22c-7 -30 -14 -79 -11 -137h-73c-2 46 -3 77 -28 79c-56 2 -86 -36 -102 -123c-10 -59 -14 -298 -15 -530c170 -43 258 -141 258 -280zM1006 250 c0 112 -70 185 -200 221v-221l-1 -222c131 37 201 110 201 222zM339 472c-131 -37 -201 -110 -201 -222s70 -185 200 -221v221zM711 490c-42 5 -89 8 -139 8s-96 -3 -138 -8v-240l-1 -240c42 -5 89 -8 139 -8s96 3 138 8v240"],8752:[1263,763,1516,80,1436,"1436 250c0 -101 -61 -180 -184 -233c-23 -9 -48 -18 -75 -26c-2 -224 -8 -456 -31 -536c-7 -26 -12 -48 -25 -63c-35 -46 -60 -72 -96 -111c-17 -20 -68 -44 -96 -44c-27 0 -54 10 -76 22c7 30 14 79 11 137h73c2 -46 3 -77 28 -79c56 -2 86 36 102 123 c10 59 14 298 15 529c-80 -14 -172 -23 -277 -25c-3 -208 -10 -415 -31 -489c-7 -26 -12 -48 -25 -63c-35 -46 -60 -72 -96 -111c-17 -20 -68 -44 -96 -44c-27 0 -54 10 -76 22c7 30 14 79 11 137h73c2 -46 3 -77 28 -79c56 -2 86 36 102 123c10 57 13 281 14 504 c-105 2 -197 11 -276 25c-2 -217 -9 -437 -31 -514c-7 -26 -12 -48 -25 -63c-35 -46 -60 -72 -96 -111c-17 -20 -68 -44 -96 -44c-27 0 -54 10 -76 22c7 30 14 79 11 137h73c2 -46 3 -77 28 -79c56 -2 86 36 102 123c11 61 14 314 15 551c-27 8 -52 17 -74 26 c-123 53 -184 132 -184 233s61 180 184 233c23 9 48 18 75 26c2 224 8 456 31 536c7 26 12 48 25 63c35 46 60 72 96 111c17 20 68 44 96 44c27 0 54 -10 76 -22c-7 -30 -14 -79 -11 -137h-73c-2 46 -3 77 -28 79c-56 2 -86 -36 -102 -123c-10 -59 -14 -298 -15 -529 c80 14 172 23 277 25c3 208 10 415 31 489c7 26 12 48 25 63c35 46 60 72 96 111c17 20 68 44 96 44c27 0 54 -10 76 -22c-7 -30 -14 -79 -11 -137h-73c-2 46 -3 77 -28 79c-56 2 -86 -36 -102 -123c-10 -57 -13 -281 -14 -504c105 -2 197 -11 276 -25c2 217 9 437 31 514 c7 26 12 48 25 63c35 46 60 72 96 111c17 20 68 44 96 44c27 0 54 -10 76 -22c-7 -30 -14 -79 -11 -137h-73c-2 46 -3 77 -28 79c-56 2 -86 -36 -102 -123c-11 -61 -14 -314 -15 -551c27 -8 52 -17 74 -26c123 -53 184 -132 184 -233zM1378 250c0 79 -52 138 -149 179 c-16 7 -33 13 -51 19v-198v-198c18 5 35 12 51 19c97 41 149 100 149 179zM338 448c-18 -5 -35 -12 -51 -19c-97 -41 -149 -100 -149 -179s52 -138 149 -179c16 -7 33 -13 51 -19v198v198zM711 498c-106 -2 -199 -11 -277 -26v-222l-1 -222c79 -15 171 -24 277 -26v248z M1083 472c-79 15 -171 24 -277 26v-248l-1 -248c106 2 199 11 277 26v222"],8753:[1263,763,811,80,771,"771 351c-37 -43 -70 -89 -97 -139c-43 37 -89 70 -139 97c0 12 -1 23 -3 34c-2 12 -5 23 -9 33c38 -21 74 -44 107 -71c-15 111 -83 176 -196 190v-245c0 -267 0 -683 -32 -795c-7 -26 -12 -48 -25 -63c-35 -46 -60 -72 -96 -111c-17 -20 -68 -44 -96 -44 c-27 0 -54 10 -76 22c7 30 14 79 11 137h73c2 -46 3 -77 28 -79c56 -2 86 36 102 123c15 85 15 539 15 810l1 245c-131 -16 -201 -100 -201 -245c-10 2 -19 3 -29 3s-19 -1 -29 -3c0 183 90 288 259 304c3 209 10 417 31 491c7 26 12 48 25 63c35 46 60 72 96 111 c17 20 68 44 96 44c27 0 54 -10 76 -22c-7 -30 -14 -79 -11 -137h-73c-2 46 -3 77 -28 79c-56 2 -86 -36 -102 -123c-10 -57 -13 -283 -14 -506c144 -15 231 -95 252 -234c22 35 46 67 72 98c0 -12 1 -23 3 -34s5 -22 9 -33"],8754:[1263,763,820,80,780,"780 379c-41 7 -81 17 -120 31c21 -44 32 -97 32 -160c0 -183 -90 -288 -259 -304c-3 -209 -10 -417 -31 -491c-7 -26 -12 -48 -25 -63c-35 -46 -60 -72 -96 -111c-17 -20 -68 -44 -96 -44c-27 0 -54 10 -76 22c7 30 14 79 11 137h73c2 -46 3 -77 28 -79 c56 -2 86 36 102 123c10 57 13 283 14 506c-167 17 -257 122 -257 304c0 183 90 288 259 304c3 209 10 417 31 491c7 26 12 48 25 63c35 46 60 72 96 111c17 20 68 44 96 44c27 0 54 -10 76 -22c-7 -30 -14 -79 -11 -137h-73c-2 46 -3 77 -28 79c-56 2 -86 -36 -102 -123 c-10 -57 -13 -283 -14 -506c40 -5 75 -14 106 -28c-6 -8 -11 -16 -15 -25s-7 -18 -9 -28c-24 11 -52 19 -83 22v-245l-1 -245c131 16 201 100 201 245c0 52 -8 96 -25 132c-10 -41 -23 -81 -38 -120c-4 11 -9 21 -14 31c-6 10 -12 20 -19 29c21 52 37 107 46 163 c53 -21 108 -37 163 -47c4 -11 9 -21 14 -31c6 -10 12 -19 19 -28zM339 495c-131 -16 -201 -100 -201 -245c0 -144 70 -229 200 -245v245"],8755:[1263,763,773,80,733,"733 466c-25 -51 -46 -104 -60 -159c-51 26 -104 46 -159 61c-2 11 -6 22 -11 32c-4 10 -10 20 -16 30c40 -11 80 -25 119 -42c-32 61 -90 97 -172 107v-245l-1 -245c131 16 201 100 201 245c10 -2 19 -3 29 -3s19 1 29 3c0 -183 -90 -288 -259 -304 c-3 -209 -10 -417 -31 -491c-7 -26 -12 -48 -25 -63c-35 -46 -60 -72 -96 -111c-17 -20 -68 -44 -96 -44c-27 0 -54 10 -76 22c7 30 14 79 11 137h73c2 -46 3 -77 28 -79c56 -2 86 36 102 123c10 57 13 283 14 506c-167 17 -257 122 -257 304c0 183 90 288 259 304 c3 209 10 417 31 491c7 26 12 48 25 63c35 46 60 72 96 111c17 20 68 44 96 44c27 0 54 -10 76 -22c-7 -30 -14 -79 -11 -137h-73c-2 46 -3 77 -28 79c-56 2 -86 -36 -102 -123c-10 -57 -13 -283 -14 -506c108 -11 183 -60 223 -141c13 39 29 78 48 115c2 -11 6 -22 11 -33 c4 -10 10 -20 16 -29zM339 495c-131 -16 -201 -100 -201 -245c0 -144 70 -229 200 -245v245"],8866:[650,150,1360,80,1280,"1280 220h-1140v-370c-10 2 -20 3 -30 3s-20 -1 -30 -3v800c10 -2 20 -3 30 -3s20 1 30 3v-370h1140c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8867:[650,150,1360,80,1280,"1280 -150c-10 2 -20 3 -30 3s-20 -1 -30 -3v370h-1140c2 10 3 20 3 30s-1 20 -3 30h1140v370c10 -2 20 -3 30 -3s20 1 30 3v-800"],8868:[650,150,860,80,780,"780 590h-320v-740c-10 2 -20 3 -30 3s-20 -1 -30 -3v740h-320c2 10 3 20 3 30s-1 20 -3 30h700c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8869:[650,150,860,80,780,"780 -150h-700c2 10 3 20 3 30s-1 20 -3 30h320v740c10 -2 20 -3 30 -3s20 1 30 3v-740h320c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8896:[969,442,1000,80,920,"920 -442c-12 2 -25 3 -37 3c-13 0 -25 -1 -38 -3l-345 1249l-345 -1249c-13 2 -25 3 -38 3c-12 0 -25 -1 -37 -3l390 1411c10 -2 20 -3 30 -3s20 1 30 3"],8897:[942,469,1000,80,920,"920 942l-390 -1411c-10 2 -20 3 -30 3s-20 -1 -30 -3l-390 1411c12 -2 25 -3 37 -3c13 0 25 1 38 3l345 -1249l345 1249c13 -2 25 -3 38 -3c12 0 25 1 37 3"],8898:[960,442,1000,80,920,"920 -442c-12 2 -24 3 -36 3s-24 -1 -36 -3v982c0 226 -122 348 -348 348s-348 -122 -348 -348v-982c-12 2 -24 3 -36 3s-24 -1 -36 -3v982c0 273 147 420 420 420s420 -147 420 -420v-982"],8899:[942,460,1000,80,920,"920 -40c0 -273 -147 -420 -420 -420s-420 147 -420 420v982c12 -2 24 -3 36 -3s24 1 36 3v-982c0 -226 122 -348 348 -348s348 122 348 348v982c12 -2 24 -3 36 -3s24 1 36 3v-982"],8968:[750,230,428,124,346,"346 750c-2 -6 -3 -13 -3 -20s1 -14 3 -20h-158v-940c-11 2 -21 3 -32 3s-21 -1 -32 -3v980h222"],8969:[750,230,428,82,304,"304 -230c-11 2 -21 3 -32 3s-21 -1 -32 -3v940h-158c2 6 3 13 3 20s-1 14 -3 20h222v-980"],8970:[730,250,428,124,346,"346 -210c-2 -6 -3 -13 -3 -20s1 -14 3 -20h-222v980c11 -2 21 -3 32 -3s21 1 32 3v-940h158"],8971:[730,250,428,82,304,"304 -250h-222c2 6 3 13 3 20s-1 14 -3 20h158v940c11 -2 21 -3 32 -3s21 1 32 3v-980"],9001:[781,281,419,82,337,"337 -267c-6 0 -13 -2 -19 -4c-7 -3 -13 -6 -18 -10l-218 531l218 531c5 -4 11 -7 18 -10c6 -2 13 -4 19 -4l-185 -517"],9002:[781,281,419,82,337,"337 250l-218 -531c-5 4 -11 7 -17 10c-7 2 -13 4 -20 4l186 517l-186 517c7 0 13 2 20 4c6 3 12 6 17 10"],9140:[772,-647,740,0,740,"740 647c-6 2 -13 3 -20 3s-14 -1 -20 -3v75h-660v-75c-6 2 -13 3 -20 3s-14 -1 -20 -3v125h740v-125"],9141:[-177,302,740,0,740,"740 -302h-740v125c6 -2 13 -3 20 -3s14 1 20 3v-75h660v75c6 -2 13 -3 20 -3s14 1 20 3v-125"],9180:[762,-603,1028,0,1028,"1028 631c-6 -3 -11 -7 -16 -12s-9 -10 -12 -16c-75 75 -227 109 -430 109h-112c-203 0 -355 -34 -430 -109c-3 6 -7 11 -12 16s-10 9 -16 12c81 81 240 131 458 131h112c218 0 377 -50 458 -131"],9181:[-133,292,1028,0,1028,"1028 -161c-81 -81 -240 -131 -458 -131h-112c-218 0 -377 50 -458 131c6 3 11 7 16 12s9 10 12 16c75 -75 227 -109 430 -109h112c203 0 355 34 430 109c3 -6 7 -11 12 -16s10 -9 16 -12"],9182:[797,-590,1038,0,1038,"1038 604c-7 -1 -14 -2 -20 -4c-7 -2 -13 -6 -18 -10c-20 56 -72 82 -141 82h-180c-81 0 -134 22 -160 59c-27 -37 -80 -59 -160 -59h-180c-70 0 -121 -26 -141 -82c-6 4 -12 8 -18 10c-7 2 -13 3 -20 4c27 74 88 118 179 118h180c87 0 140 20 140 75c6 -2 13 -3 20 -3 s13 1 20 3c0 -55 52 -75 140 -75h180c91 0 152 -44 179 -118"],9183:[-120,327,1038,0,1038,"1038 -134c-27 -74 -88 -118 -179 -118h-180c-88 0 -140 -20 -140 -75c-7 2 -13 3 -20 3s-14 -1 -20 -3c0 55 -53 75 -140 75h-180c-91 0 -152 44 -179 118c7 1 13 2 20 4c6 2 12 6 18 10c20 -56 71 -82 141 -82h180c80 0 133 -22 160 -59c26 37 79 59 160 59h180 c69 0 121 26 141 82c5 -4 11 -8 18 -10c6 -2 13 -3 20 -4"],9184:[729,-529,1064,0,1064,"1064 529c-11 2 -21 3 -32 3s-21 -1 -32 -3l-136 136h-664l-136 -136c-11 2 -21 3 -32 3s-21 -1 -32 -3l200 200h664"],9185:[-59,259,1064,0,1064,"1064 -59l-200 -200h-664l-200 200c11 -2 21 -3 32 -3s21 1 32 3l136 -136h664l136 136c11 -2 21 -3 32 -3s21 1 32 3"],10145:[450,-50,1445,80,1365,"1365 250c-73 -59 -141 -127 -200 -200v110h-1085v180h1085v110c59 -73 127 -141 200 -200"],10214:[750,250,444,124,362,"362 -210c-2 -6 -3 -13 -3 -20s1 -14 3 -20h-238v1000h238c-2 -6 -3 -13 -3 -20s1 -14 3 -20h-79v-920h79zM243 710h-79v-920h79v920"],10215:[750,250,444,82,320,"320 750v-1000h-238c2 6 3 13 3 20s-1 14 -3 20h79v920h-79c2 6 3 13 3 20s-1 14 -3 20h238zM280 710h-79v-920h79v920"],10216:[781,281,419,82,337,"337 -267c-6 0 -13 -2 -19 -4c-7 -3 -13 -6 -18 -10l-218 531l218 531c5 -4 11 -7 18 -10c6 -2 13 -4 19 -4l-185 -517"],10217:[781,281,419,82,337,"337 250l-218 -531c-5 4 -11 7 -17 10c-7 2 -13 4 -20 4l186 517l-186 517c7 0 13 2 20 4c6 3 12 6 17 10"],10218:[781,281,654,82,572,"337 -267c-6 0 -13 -2 -19 -4c-7 -3 -13 -6 -18 -10l-218 531l218 531c5 -4 11 -7 18 -10c6 -2 13 -4 19 -4l-185 -517zM572 -267c-7 0 -14 -2 -20 -4c-6 -3 -12 -6 -18 -10l-218 531l218 531c6 -4 12 -7 18 -10c6 -2 13 -4 20 -4l-186 -517"],10219:[781,281,654,82,572,"572 250l-218 -531c-6 4 -12 7 -18 10c-6 2 -13 4 -20 4l186 517l-186 517c7 0 14 2 20 4c6 3 12 6 18 10zM337 250l-218 -531c-5 4 -11 7 -17 10c-7 2 -13 4 -20 4l186 517l-186 517c7 0 13 2 20 4c6 3 12 6 17 10"],10222:[744,244,350,124,268,"268 716c-61 -61 -80 -205 -80 -406v-120c0 -201 19 -345 80 -406c-6 -3 -11 -7 -16 -12s-9 -10 -12 -16c-67 66 -116 216 -116 434v120c0 218 49 368 116 434c3 -6 7 -11 12 -16s10 -9 16 -12"],10223:[744,244,350,82,226,"226 190c0 -218 -49 -368 -116 -434c-3 6 -7 11 -12 16s-10 9 -16 12c61 61 80 205 80 406v120c0 201 -19 345 -80 406c6 3 11 7 16 12s9 10 12 16c67 -66 116 -216 116 -434v-120"],10502:[450,-50,1445,80,1365,"1365 50c-10 2 -20 3 -30 3s-20 -1 -30 -3v80h-1010c24 -26 48 -52 70 -80c-14 2 -28 3 -43 3c-14 0 -28 -1 -42 -3c-60 73 -127 141 -200 200c73 59 141 127 200 200c14 -2 28 -3 42 -3c15 0 29 1 43 3c-22 -28 -46 -54 -70 -80h1010v80c10 -2 20 -3 30 -3s20 1 30 3 v-400zM1305 310h-1071c-22 -21 -45 -41 -69 -60c24 -19 47 -39 69 -60h1071v120"],10503:[450,-50,1445,80,1365,"1365 250c-73 -59 -140 -127 -200 -200c-14 2 -28 3 -42 3c-15 0 -29 -1 -43 -3c22 28 46 54 70 80h-1010v-80c-10 2 -20 3 -30 3s-20 -1 -30 -3v400c10 -2 20 -3 30 -3s20 1 30 3v-80h1010c-24 26 -48 52 -70 80c14 -2 28 -3 43 -3c14 0 28 1 42 3 c59 -73 127 -141 200 -200zM1280 250c-24 19 -47 39 -69 60h-1071v-120h1071c22 21 45 41 69 60"],10752:[844,344,1348,80,1268,"1268 250c0 -356 -238 -594 -594 -594s-594 238 -594 594s238 594 594 594s594 -238 594 -594zM734 250c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60zM1196 250c0 313 -209 522 -522 522s-522 -209 -522 -522s209 -522 522 -522s522 209 522 522"],10753:[844,344,1348,80,1268,"1195 286c-15 281 -204 470 -485 485v-485h485zM638 771c-281 -15 -470 -204 -485 -485h485v485zM638 -271v485h-485c15 -281 204 -470 485 -485zM1195 214h-485v-485c281 15 470 204 485 485zM1268 250c0 -356 -238 -594 -594 -594s-594 238 -594 594s238 594 594 594 s594 -238 594 -594"],10754:[844,344,1348,80,1268,"1196 250c0 142 -43 263 -119 352l-352 -352l352 -352c76 89 119 210 119 352zM1026 653c-89 76 -210 119 -352 119s-263 -43 -352 -119l352 -352zM623 250l-352 352c-76 -89 -119 -210 -119 -352s43 -263 119 -352zM1026 -153l-352 352l-352 -352 c89 -76 210 -119 352 -119s263 43 352 119zM1268 250c0 -356 -238 -594 -594 -594s-594 238 -594 594s238 594 594 594s594 -238 594 -594"],10755:[942,460,1000,80,920,"920 -40c0 -273 -147 -420 -420 -420s-420 147 -420 420v982c12 -2 24 -3 36 -3s24 1 36 3v-982c0 -226 122 -348 348 -348s348 122 348 348v982c12 -2 24 -3 36 -3s24 1 36 3v-982zM560 250c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60"],10756:[942,460,1000,80,920,"920 -40c0 -273 -147 -420 -420 -420s-420 147 -420 420v982c12 -2 24 -3 36 -3s24 1 36 3v-982c0 -226 122 -348 348 -348s348 122 348 348v982c12 -2 24 -3 36 -3s24 1 36 3v-982zM740 214h-204v-204c-12 2 -24 3 -36 3s-24 -1 -36 -3v204h-204c2 12 3 24 3 36 s-1 24 -3 36h204v204c12 -2 24 -3 36 -3s24 1 36 3v-204h204c-2 -12 -3 -24 -3 -36s1 -24 3 -36"],10757:[960,424,1000,80,920,"920 -424c-12 2 -24 3 -36 3s-24 -1 -36 -3v1312h-696v-1312c-12 2 -24 3 -36 3s-24 -1 -36 -3v1348c8 5 14 10 20 16s11 12 16 20h768c5 -8 10 -14 16 -20s12 -11 20 -16v-1348"],10758:[924,460,1000,80,920,"920 924v-1348c-8 -5 -14 -10 -20 -16s-11 -12 -16 -20h-768c-5 8 -10 14 -16 20s-12 11 -20 16v1348c12 -2 24 -3 36 -3s24 1 36 3v-1312h696v1312c12 -2 24 -3 36 -3s24 1 36 3"],10761:[737,237,1134,80,1054,"1054 -186c-9 -7 -19 -15 -27 -24c-9 -8 -17 -17 -24 -27l-436 436l-436 -436c-7 10 -15 19 -23 27c-9 9 -18 17 -28 24l436 436l-436 436c10 7 19 15 28 24c8 8 16 17 23 27l436 -436l436 436c7 -10 15 -19 24 -27c8 -9 18 -17 27 -24l-436 -436"],10764:[1263,763,1831,80,1751,"635 1241c-8 -30 -15 -79 -11 -137h-73c-3 46 -4 77 -28 79c-56 2 -87 -36 -102 -123c-16 -85 -16 -539 -16 -810c0 -267 0 -683 -32 -795c-7 -26 -12 -48 -24 -63c-35 -46 -61 -72 -96 -111c-17 -20 -68 -44 -96 -44c-27 0 -55 10 -77 22c7 30 15 79 11 137h73 c2 -46 4 -77 28 -79c56 -2 86 36 102 123c15 85 15 539 15 810c0 267 0 683 33 795c7 26 12 48 24 63c35 46 61 72 96 111c17 20 68 44 96 44c27 0 55 -10 77 -22zM1007 1241c-8 -30 -15 -79 -11 -137h-73c-3 46 -4 77 -28 79c-56 2 -87 -36 -102 -123 c-16 -85 -16 -539 -16 -810c0 -267 0 -683 -32 -795c-7 -26 -12 -48 -24 -63c-35 -46 -61 -72 -96 -111c-17 -20 -68 -44 -96 -44c-27 0 -55 10 -77 22c7 30 15 79 11 137h73c2 -46 4 -77 28 -79c56 -2 86 36 102 123c15 85 15 539 15 810c0 267 0 683 33 795 c7 26 12 48 24 63c35 46 61 72 96 111c17 20 68 44 96 44c27 0 55 -10 77 -22zM1379 1241c-8 -30 -15 -79 -11 -137h-73c-3 46 -4 77 -28 79c-56 2 -87 -36 -102 -123c-16 -85 -16 -539 -16 -810c0 -267 0 -683 -32 -795c-7 -26 -12 -48 -24 -63c-35 -46 -61 -72 -96 -111 c-17 -20 -68 -44 -96 -44c-27 0 -55 10 -77 22c7 30 15 79 11 137h73c2 -46 4 -77 28 -79c56 -2 86 36 102 123c15 85 15 539 15 810c0 267 0 683 33 795c7 26 12 48 24 63c35 46 61 72 96 111c17 20 68 44 96 44c27 0 55 -10 77 -22zM1751 1241c-8 -30 -15 -79 -11 -137 h-73c-3 46 -4 77 -28 79c-56 2 -87 -36 -102 -123c-16 -85 -16 -539 -16 -810c0 -267 0 -683 -32 -795c-7 -26 -12 -48 -24 -63c-35 -46 -61 -72 -96 -111c-17 -20 -68 -44 -96 -44c-27 0 -55 10 -77 22c7 30 15 79 11 137h73c2 -46 4 -77 28 -79c56 -2 86 36 102 123 c15 85 15 539 15 810c0 267 0 683 33 795c7 26 12 48 24 63c35 46 61 72 96 111c17 20 68 44 96 44c27 0 55 -10 77 -22"],10769:[1263,763,811,80,771,"771 149c-4 -11 -7 -22 -9 -33s-3 -22 -3 -34c-26 31 -50 63 -72 98c-22 -139 -109 -220 -254 -234c-3 -209 -10 -417 -31 -491c-7 -26 -12 -48 -25 -63c-35 -46 -60 -72 -96 -111c-17 -20 -68 -44 -96 -44c-27 0 -54 10 -76 22c7 30 14 79 11 137h73c2 -46 3 -77 28 -79 c56 -2 86 36 102 123c10 57 13 283 14 506c-167 17 -257 122 -257 304c10 -2 19 -3 29 -3s19 1 29 3c0 -144 70 -229 200 -245v245c0 267 0 683 32 795c7 26 12 48 25 63c35 46 60 72 96 111c17 20 68 44 96 44c27 0 54 -10 76 -22c-7 -30 -14 -79 -11 -137h-73 c-2 46 -3 77 -28 79c-56 2 -86 -36 -102 -123c-15 -85 -15 -539 -15 -810l-1 -245c114 13 181 79 197 190c-33 -27 -69 -50 -107 -71c4 10 7 21 9 33c2 11 3 22 3 34c50 27 96 60 139 97c27 -50 60 -96 97 -139"],11012:[450,-50,1519,80,1439,"1439 250c-75 -59 -146 -125 -206 -200c-8 2 -15 3 -23 3s-16 -1 -23 -3v90h-855v-90c-7 2 -15 3 -23 3s-15 -1 -23 -3c-60 75 -130 141 -206 200c76 59 146 125 206 200c8 -2 15 -3 23 -3s16 1 23 3v-90h855v90c7 -2 15 -3 23 -3s15 1 23 3c60 -75 131 -141 206 -200z M1376 250c-53 45 -103 93 -149 145v-75h-935v75c-46 -52 -95 -100 -148 -145c53 -45 102 -93 148 -145v75h935v-75c46 52 96 100 149 145"],11013:[450,-50,1445,80,1365,"1365 160h-1085v-110c-59 73 -127 141 -200 200c73 59 141 127 200 200v-110h1085v-180"],11014:[898,387,560,80,480,"480 698h-110v-1085h-180v1084l-110 1c73 59 141 126 200 200c59 -74 127 -141 200 -200"],11015:[887,398,560,80,480,"480 -198c-73 -59 -141 -126 -200 -200c-59 74 -127 141 -200 200l110 1v1084h180v-1085h110"],11020:[450,-50,1455,80,1375,"1375 250c-73 -59 -141 -127 -200 -200v110h-895v-110c-59 73 -127 141 -200 200c73 59 141 127 200 200v-110h895v110c59 -73 127 -141 200 -200"],11021:[898,397,560,80,480,"480 -197c-73 -60 -141 -127 -200 -200c-59 73 -127 140 -200 200h110v894l-110 1c73 59 141 126 200 200c59 -74 127 -141 200 -200h-110v-896"],11057:[740,240,1370,80,1290,"1290 -120h-1074c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h1074c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM1290 220h-1074c36 -37 69 -77 99 -120 c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h1074c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM1290 560h-1074c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3 c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h1074c-2 -10 -3 -20 -3 -30s1 -20 3 -30"]};MathJax.Ajax.loadComplete(MathJax.OutputJax.SVG.fontDir+"/Size1/Regular/Main.js");
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MathJax.OutputJax.SVG.FONTDATA.FONTS.GyrePagellaMathJax_SansSerif={directory:"SansSerif/Regular",family:"GyrePagellaMathJax_SansSerif",id:"GYREPAGELLASANSSERIF",32:[0,0,250,0,0,""],160:[0,0,250,0,0,""],120224:[671,0,617,8,609,"429 247l-120 334l-121 -334h241zM609 0h-93l-59 172h-296l-59 -172h-94l250 671h101"],120225:[671,0,634,98,563,"470 198c0 41 -11 72 -35 92c-23 20 -58 30 -106 30h-142v-245h142c48 0 83 10 106 30c24 20 35 50 35 93zM447 495c0 34 -11 60 -32 76c-21 17 -53 25 -97 25h-131v-202h131c44 0 76 8 97 25s32 42 32 76zM563 188c0 -60 -20 -106 -59 -139c-41 -32 -97 -49 -170 -49 h-236v671h227c67 0 119 -15 156 -44c36 -28 55 -69 55 -122c0 -41 -9 -74 -28 -98s-46 -40 -82 -45c43 -10 77 -30 101 -60c25 -31 36 -69 36 -114"],120226:[683,13,639,56,585,"585 52c-31 -22 -64 -38 -99 -49c-34 -10 -71 -16 -110 -16c-99 0 -177 31 -235 93c-56 63 -85 147 -85 255s29 192 85 255c58 61 136 93 235 93c40 0 77 -6 111 -16c35 -11 68 -27 98 -48v-96c-30 29 -62 50 -95 64c-34 14 -70 21 -108 21c-76 0 -133 -23 -172 -70 c-41 -47 -60 -115 -60 -203s19 -157 60 -203c39 -47 96 -70 172 -70c38 0 74 7 108 21c33 14 65 35 95 63v-94"],120227:[671,0,709,98,650,"556 336c0 90 -22 155 -63 198c-42 41 -108 62 -199 62h-107v-521h107c91 0 157 21 199 62c41 42 63 109 63 199zM650 336c0 -115 -30 -201 -90 -255s-153 -81 -279 -81h-183v671h183c127 0 220 -27 280 -81c59 -55 89 -139 89 -254"],120228:[671,0,584,98,521,"521 0h-423v671h415v-77h-326v-198h312v-77h-312v-243h334v-76"],120229:[671,0,533,98,475,"475 594h-288v-197h260v-77h-260v-320h-89v671h377v-77"],120230:[683,13,710,56,629,"629 63c-34 -25 -72 -44 -113 -57c-42 -12 -86 -19 -132 -19c-103 0 -183 30 -242 92c-57 61 -86 146 -86 256c0 109 29 195 86 257c59 60 139 91 242 91c42 0 83 -6 122 -16c38 -11 74 -27 106 -48v-96c-33 28 -67 49 -104 64c-37 14 -76 21 -117 21 c-80 0 -141 -23 -180 -69c-41 -45 -61 -114 -61 -204s20 -159 61 -204c39 -46 100 -69 180 -69c31 0 59 2 83 8c26 5 47 14 67 26v180h-145v75h233v-288"],120231:[671,0,695,98,598,"598 0h-89v319h-322v-319h-89v671h89v-275h322v275h89v-671"],120232:[671,0,284,98,187,"187 0h-89v671h89v-671"],120233:[671,184,269,-52,172,"172 47c0 -81 -15 -140 -46 -177c-30 -36 -77 -54 -144 -54h-34v76h28c39 0 66 11 83 33c16 23 24 64 24 122v624h89v-624"],120234:[671,0,597,98,619,"619 0h-117l-315 323v-323h-89v671h89v-284l294 284h115l-326 -313"],120235:[671,0,512,98,507,"507 0h-409v671h89v-595h320v-76"],120236:[671,0,795,98,698,"698 0h-86v589l-169 -460h-89l-170 460v-589h-86v671h132l168 -457l168 457h132v-671"],120237:[671,0,693,98,595,"595 0h-120l-291 561v-561h-86v671h120l290 -562v562h87v-671"],120238:[683,13,719,56,663,"570 335c0 85 -19 152 -57 200c-38 49 -88 74 -153 74s-115 -25 -153 -74c-39 -48 -57 -115 -57 -200s18 -152 57 -201c38 -48 88 -73 153 -73s115 25 153 73c38 49 57 116 57 201zM663 335c0 -106 -27 -191 -82 -253c-55 -64 -129 -95 -221 -95s-166 31 -221 94 s-83 148 -83 254s28 190 83 254c55 62 129 94 221 94s166 -32 221 -94c55 -64 82 -148 82 -254"],120239:[671,0,556,98,522,"428 470c0 41 -11 71 -34 93c-22 22 -54 33 -95 33h-112v-252h112c41 0 73 11 95 33c23 22 34 53 34 93zM522 470c0 -66 -19 -116 -57 -150c-38 -33 -93 -50 -166 -50h-112v-270h-89v671h201c73 0 128 -18 166 -51c38 -34 57 -84 57 -150"],120240:[683,119,719,56,663,"570 335c0 85 -19 152 -57 200c-38 49 -88 74 -153 74s-115 -25 -153 -74c-39 -48 -57 -115 -57 -200s18 -152 57 -201c38 -48 88 -73 153 -73s115 25 153 73c38 49 57 116 57 201zM663 335c0 -78 -15 -145 -45 -201c-31 -55 -75 -95 -134 -122l117 -131h-107l-97 108 c-10 -1 -17 -1 -22 -2h-15c-92 0 -166 31 -221 95c-55 62 -83 147 -83 253s28 190 83 254c55 62 129 94 221 94s166 -32 221 -94c55 -64 82 -148 82 -254"],120241:[671,0,637,98,609,"609 0h-95l-84 172c-22 45 -43 75 -64 89c-20 15 -48 22 -83 22h-96v-283h-89v671h201c74 0 130 -17 167 -48c37 -32 56 -81 56 -146c0 -42 -10 -77 -29 -104c-19 -28 -48 -47 -84 -58c19 -8 37 -22 56 -43c18 -22 36 -51 54 -89zM428 477c0 40 -11 69 -32 89 c-23 20 -55 30 -97 30h-112v-238h112c42 0 74 10 97 30c21 20 32 51 32 89"],120242:[683,13,583,66,528,"528 185c0 -65 -21 -114 -64 -147c-43 -34 -106 -51 -187 -51c-32 0 -64 4 -100 11c-35 7 -71 18 -108 31v94c36 -21 71 -37 106 -47c34 -10 68 -15 102 -15c50 0 89 10 117 30c27 20 41 50 41 87c0 33 -10 59 -30 78c-20 18 -52 32 -97 41l-54 11 c-67 14 -114 35 -144 64c-29 28 -44 69 -44 119c0 60 21 106 61 141c42 34 97 51 169 51c31 0 62 -3 94 -9c32 -5 65 -14 98 -25v-89c-33 17 -66 29 -95 37c-30 8 -59 12 -87 12c-48 0 -85 -9 -111 -28c-26 -20 -40 -46 -40 -82c0 -30 9 -53 26 -68c17 -14 51 -27 99 -36 l54 -11c66 -13 115 -36 146 -68c32 -33 48 -77 48 -131"],120243:[671,0,548,-3,552,"552 594h-233v-594h-89v594h-233v77h555v-77"],120244:[671,13,675,87,589,"589 252c0 -87 -21 -154 -64 -198c-42 -45 -104 -67 -187 -67s-145 22 -188 67c-42 44 -63 111 -63 198v419h89v-408c0 -72 13 -123 39 -155c25 -32 66 -47 123 -47s98 15 123 47c26 32 39 83 39 155v408h89v-419"],120245:[671,0,617,8,609,"609 671l-250 -671h-101l-250 671h93l208 -565l207 565h93"],120246:[671,0,896,33,864,"864 671l-165 -671h-112l-138 582l-140 -582h-111l-165 671h90l138 -567l137 567h100l138 -567l138 567h90"],120247:[671,0,623,30,592,"592 0h-96l-184 285l-187 -285h-95l234 358l-204 313h95l163 -250l164 250h95l-210 -322"],120248:[671,0,548,-2,551,"551 671l-232 -352v-319h-89v319l-232 352h95l182 -276l181 276h95"],120249:[671,0,625,45,580,"580 0h-535v69l415 525h-405v77h516v-69l-415 -526h424v-76"],120250:[515,13,566,60,476,"395 235v18h-80c-66 0 -111 -7 -136 -23s-38 -41 -38 -78c0 -30 9 -53 29 -70c18 -18 44 -26 76 -26c45 0 81 17 108 49s41 75 41 130zM476 0h-81v76c-18 -30 -42 -53 -70 -67c-27 -15 -60 -22 -100 -22c-51 0 -90 14 -121 43c-29 29 -44 68 -44 116c0 57 19 100 56 128 c37 30 92 43 165 43h114v9c0 38 -13 67 -36 88c-25 21 -60 31 -104 31c-28 0 -56 -3 -82 -10c-27 -7 -53 -17 -77 -31v76c30 12 58 20 86 27c28 5 55 8 81 8c71 0 125 -18 160 -56s53 -95 53 -172v-287"],120251:[699,13,585,91,531,"447 251c0 61 -12 109 -37 144c-24 34 -58 51 -100 51c-43 0 -77 -17 -101 -51c-24 -35 -37 -83 -37 -144s13 -108 37 -143c24 -34 58 -52 101 -52c42 0 76 18 100 52c25 35 37 82 37 143zM531 251c0 -79 -18 -142 -56 -191c-37 -49 -86 -73 -146 -73c-36 0 -67 7 -92 22 c-26 14 -48 36 -65 66v-75h-81v699h81v-272c17 30 39 52 65 66c25 15 56 22 92 22c60 0 109 -24 146 -72c38 -49 56 -113 56 -192"],120252:[515,13,506,55,445,"445 19c-23 -11 -46 -19 -71 -24c-24 -5 -50 -8 -77 -8c-74 0 -133 24 -176 71c-44 48 -66 112 -66 193c0 82 22 146 67 193c44 48 104 71 180 71c26 0 50 -3 73 -7c24 -6 47 -14 70 -24v-77c-24 13 -46 22 -70 29c-22 6 -46 9 -69 9c-52 0 -94 -17 -122 -50 c-29 -34 -44 -82 -44 -144c0 -61 15 -109 44 -143c28 -33 70 -51 122 -51c23 0 47 3 69 9c24 8 46 17 70 30v-77"],120253:[699,13,585,55,495,"495 0h-81v75c-17 -30 -39 -52 -64 -66c-26 -15 -57 -22 -93 -22c-60 0 -108 24 -146 73c-37 49 -56 112 -56 191s19 143 56 192c38 48 86 72 146 72c36 0 67 -7 93 -22c26 -14 47 -36 64 -66v272h81v-699zM414 251c0 61 -13 109 -37 144c-24 34 -58 51 -101 51 s-76 -17 -101 -51c-24 -35 -36 -83 -36 -144s12 -108 36 -143c25 -34 58 -52 101 -52s77 18 101 52c24 35 37 82 37 143"],120254:[515,13,564,55,511,"511 232h-371c3 -57 19 -100 50 -131c30 -29 72 -44 125 -44c32 0 61 4 90 12c30 7 59 19 87 35v-78c-28 -13 -58 -22 -89 -29c-30 -7 -61 -10 -92 -10c-80 0 -141 23 -187 70s-69 110 -69 190c0 81 22 148 66 196c43 48 101 72 175 72c67 0 119 -22 158 -65 c38 -44 57 -103 57 -178v-40zM430 296c0 46 -12 82 -37 109c-24 26 -55 40 -96 40c-45 0 -81 -13 -108 -39s-43 -63 -47 -110h288"],120255:[699,0,317,23,336,"336 630h-77c-29 0 -50 -5 -61 -17c-10 -13 -17 -34 -17 -66v-44h134v-64h-134v-439h-81v439h-77v64h77v35c0 56 13 97 38 123c26 25 67 38 122 38h76v-69"],120256:[515,191,585,55,495,"414 258c0 59 -13 106 -36 139c-24 33 -58 49 -102 49s-77 -16 -101 -49c-25 -33 -36 -80 -36 -139c0 -60 11 -106 36 -139c24 -33 57 -50 101 -50s78 17 102 50c23 33 36 79 36 139zM495 63c0 -86 -19 -150 -56 -192c-38 -42 -94 -62 -171 -62c-29 0 -56 1 -80 6 c-25 5 -50 11 -74 20v80c24 -13 47 -23 71 -29c23 -6 46 -9 71 -9c53 0 92 14 118 42c27 29 40 72 40 129v40c-16 -29 -38 -51 -64 -66s-57 -22 -93 -22c-61 0 -109 23 -146 71c-37 47 -56 108 -56 187c0 77 19 139 56 186c37 48 85 71 146 71c36 0 67 -7 93 -22 s48 -37 64 -66v76h81v-440"],120257:[699,0,587,91,503,"503 0h-81v301c0 48 -9 83 -27 107c-18 23 -46 35 -82 35c-43 0 -78 -14 -103 -42s-38 -68 -38 -117v-284h-81v699h81v-274c20 30 42 53 68 68s57 22 91 22c57 0 99 -17 128 -53c30 -36 44 -88 44 -158v-304"],120258:[699,0,268,94,175,"175 0h-81v503h81v-503zM175 594h-81v105h81v-105"],120259:[699,191,257,-18,164,"164 -9c0 -65 -12 -111 -35 -139c-25 -29 -63 -43 -116 -43h-31v70h22c30 0 51 7 63 22c10 14 16 44 16 90v512h81v-512zM164 594h-81v105h81v-105"],120260:[699,0,530,91,527,"527 0h-105l-250 246v-246h-81v699h81v-413l241 217h104l-261 -235"],120261:[699,0,268,94,175,"175 0h-81v699h81v-699"],120262:[515,0,894,91,809,"809 0h-81v301c0 48 -8 84 -25 107s-42 35 -77 35c-41 0 -74 -14 -99 -42c-24 -28 -36 -68 -36 -117v-284h-81v301c0 49 -9 84 -26 107s-42 35 -77 35c-41 0 -74 -14 -98 -42c-24 -29 -37 -68 -37 -117v-284h-81v503h81v-78c19 31 40 53 67 68c26 15 55 22 91 22 c35 0 67 -9 91 -27c25 -19 44 -46 56 -81c20 36 44 64 73 82c28 17 60 26 99 26c51 0 91 -18 119 -55s41 -88 41 -156v-304"],120263:[515,0,587,91,503,"503 0h-81v301c0 48 -9 83 -27 107c-18 23 -46 35 -82 35c-43 0 -78 -14 -103 -42s-38 -68 -38 -117v-284h-81v503h81v-78c20 30 42 53 68 68s57 22 91 22c57 0 99 -17 128 -53c30 -36 44 -88 44 -158v-304"],120264:[515,13,561,55,507,"421 251c0 60 -12 107 -38 142c-25 35 -59 52 -102 52s-78 -17 -103 -51c-25 -35 -38 -83 -38 -143s13 -107 37 -142c26 -34 61 -52 104 -52s77 18 102 52c26 35 38 82 38 142zM507 251c0 -82 -20 -147 -61 -194c-39 -47 -95 -70 -165 -70s-126 23 -166 70 s-60 112 -60 194c0 83 20 147 60 194s96 70 166 70s126 -23 165 -70c41 -47 61 -111 61 -194"],120265:[515,191,585,91,531,"531 251c0 -79 -18 -142 -56 -191c-37 -49 -86 -73 -146 -73c-36 0 -67 7 -92 22c-26 14 -48 36 -65 66v-266h-81v694h81v-76c17 30 39 52 65 66c25 15 56 22 92 22c60 0 109 -24 146 -72c38 -49 56 -113 56 -192zM447 251c0 61 -12 109 -37 144c-24 34 -58 51 -100 51 c-43 0 -77 -17 -101 -51c-24 -35 -37 -83 -37 -144s13 -108 37 -143c24 -34 58 -52 101 -52c42 0 76 18 100 52c25 35 37 82 37 143"],120266:[515,191,585,55,495,"414 251c0 61 -13 109 -37 144c-24 34 -58 51 -101 51s-76 -17 -101 -51c-24 -35 -36 -83 -36 -144s12 -108 36 -143c25 -34 58 -52 101 -52s77 18 101 52c24 35 37 82 37 143zM495 -191h-81v266c-17 -30 -39 -52 -64 -66c-26 -15 -57 -22 -93 -22c-60 0 -108 24 -146 73 c-37 49 -56 112 -56 191s19 143 56 192c38 48 86 72 146 72c36 0 67 -7 93 -22c26 -14 47 -36 64 -66v76h81v-694"],120267:[515,0,379,91,379,"379 426c-9 5 -19 9 -30 12s-22 4 -35 4c-46 0 -81 -16 -105 -45c-24 -32 -37 -75 -37 -132v-265h-81v503h81v-78c17 30 40 53 67 68s60 22 99 22c6 0 11 0 18 -1s14 -2 23 -3v-85"],120268:[515,13,478,54,430,"430 139c0 -47 -18 -84 -54 -111c-36 -28 -86 -41 -149 -41c-26 0 -53 3 -83 7c-28 6 -59 14 -90 24v86c30 -16 59 -28 88 -36c30 -8 58 -12 87 -12c38 0 67 7 88 20c20 13 30 33 30 56s-7 40 -22 52s-47 24 -97 35l-28 6c-51 11 -87 28 -109 50c-23 22 -33 53 -33 92 c0 47 16 84 49 110c32 25 79 38 140 38c29 0 58 -2 84 -6c26 -5 51 -11 73 -20v-79c-23 12 -47 21 -71 27c-25 6 -50 9 -77 9c-40 0 -70 -6 -90 -19c-20 -12 -30 -31 -30 -56c0 -20 7 -34 21 -45c15 -11 44 -21 87 -32l28 -6c57 -13 98 -30 122 -53s36 -56 36 -96"],120269:[646,0,358,27,334,"334 0h-83c-62 0 -105 12 -130 36c-23 23 -35 67 -35 130v273h-59v64h59v143h81v-143h167v-64h-167v-273c0 -41 6 -68 17 -80c11 -11 33 -17 67 -17h83v-69"],120270:[503,13,587,85,497,"497 0h-81v77c-20 -30 -42 -53 -68 -68c-25 -15 -56 -22 -90 -22c-57 0 -99 18 -129 53c-30 36 -44 90 -44 159v304h81v-302c0 -47 9 -82 27 -106s45 -36 82 -36c43 0 78 15 103 42c26 29 38 68 38 117v285h81v-503"],120271:[503,0,538,30,509,"509 503l-185 -503h-110l-184 503h85l154 -422l154 422h86"],120272:[503,0,744,42,703,"703 503l-129 -503h-96l-106 412l-106 -412h-95l-129 503h81l101 -393l101 393h95l101 -393l101 393h81"],120273:[503,0,538,29,506,"506 0h-95l-144 198l-143 -198h-95l191 263l-175 240h96l130 -179l131 179h95l-178 -244"],120274:[503,191,538,30,509,"509 503l-216 -550c-24 -60 -46 -98 -67 -117c-21 -18 -51 -27 -87 -27h-65v69h48c22 0 39 5 51 16c13 10 26 36 41 77l15 37l-199 495h85l154 -394l154 394h86"],120275:[503,0,480,43,438,"438 0h-395v75l304 362h-293v66h384v-75l-304 -362h304v-66"],120276:[671,0,697,5,693,"693 0h-171l-41 122h-265l-41 -122h-170l243 671h202zM439 247l-90 266l-90 -266h180"],120277:[671,0,702,92,632,"436 482c0 23 -7 41 -21 53c-13 12 -33 18 -60 18h-94v-142h94c27 0 47 6 60 18c14 12 21 30 21 53zM463 206c0 30 -8 51 -25 65c-18 15 -44 22 -78 22h-99v-175h99c34 0 60 7 78 22c16 15 25 37 25 66zM632 192c0 -64 -22 -113 -64 -144c-43 -32 -108 -48 -195 -48h-281 v671h254c91 0 157 -14 198 -43c41 -28 61 -72 61 -135c0 -33 -7 -61 -23 -84c-14 -22 -36 -39 -64 -50c36 -11 64 -31 84 -60s30 -64 30 -107"],120278:[683,13,671,50,608,"608 37c-32 -17 -63 -29 -97 -37c-34 -9 -70 -13 -106 -13c-109 0 -196 31 -260 94c-64 62 -95 147 -95 254s31 192 95 255c64 61 151 93 260 93c36 0 72 -4 106 -12c34 -10 65 -21 97 -38v-139c-32 22 -62 38 -93 48c-30 11 -62 16 -96 16c-60 0 -108 -21 -142 -59 c-35 -40 -52 -95 -52 -164s17 -124 52 -163c34 -40 82 -60 142 -60c34 0 66 5 96 16c31 10 61 26 93 48v-139"],120279:[671,0,761,92,709,"535 336c0 66 -18 118 -55 152c-36 35 -89 52 -159 52h-60v-409h60c70 0 122 17 159 52c36 35 55 86 55 153zM709 336c0 -51 -7 -96 -22 -135c-15 -40 -38 -75 -69 -105c-35 -35 -77 -59 -126 -75c-50 -14 -124 -21 -222 -21h-178v671h178c100 0 174 -8 222 -22 c50 -15 91 -39 126 -74c31 -30 54 -65 69 -105c15 -39 22 -85 22 -134"],120280:[671,0,631,92,558,"558 0h-466v671h456v-131h-287v-125h270v-131h-270v-153h297v-131"],120281:[671,0,632,92,548,"548 540h-287v-125h270v-131h-270v-284h-169v671h456v-131"],120282:[683,13,750,50,677,"677 50c-42 -21 -86 -37 -131 -47s-92 -16 -141 -16c-109 0 -196 31 -260 94c-64 62 -95 147 -95 254c0 108 32 193 97 255c65 61 155 93 267 93c44 0 86 -4 126 -12c40 -10 78 -21 113 -38v-139c-36 21 -73 38 -109 48s-72 16 -109 16c-67 0 -120 -20 -156 -58 c-36 -39 -54 -94 -54 -165s18 -126 53 -165c35 -38 84 -58 149 -58c18 0 34 1 49 4c16 2 29 5 41 10v131h-103v116h263v-323"],120283:[671,0,771,92,680,"680 0h-170v284h-249v-284h-169v671h169v-256h249v256h170v-671"],120284:[671,0,353,92,261,"261 0h-169v671h169v-671"],120285:[671,184,338,-56,246,"246 65c0 -83 -22 -146 -66 -187c-45 -42 -112 -62 -202 -62h-34v131h26c35 0 62 10 80 30s27 49 27 88v606h169v-606"],120286:[671,0,703,92,734,"734 0h-212l-261 264v-264h-169v671h169v-245l244 245h196l-316 -318"],120287:[671,0,585,92,558,"558 0h-466v671h169v-540h297v-131"],120288:[671,0,914,92,822,"822 0h-160v490l-152 -361h-107l-151 361v-490h-160v671h215l149 -359l151 359h215v-671"],120289:[671,0,771,92,680,"680 0h-189l-239 460v-460h-160v671h189l238 -460v460h161v-671"],120290:[683,13,775,50,725,"550 335c0 70 -14 125 -42 164c-29 39 -69 59 -121 59c-51 0 -91 -20 -119 -59c-29 -39 -43 -94 -43 -164c0 -71 14 -125 43 -164c28 -39 68 -59 119 -59c52 0 92 20 121 59c28 39 42 93 42 164zM725 335c0 -109 -30 -194 -90 -256c-59 -61 -142 -92 -248 -92 c-105 0 -188 31 -248 92c-59 62 -89 147 -89 256c0 108 30 194 89 256c60 60 143 92 248 92c106 0 189 -32 248 -92c60 -62 90 -148 90 -256"],120291:[671,0,672,92,632,"632 452c0 -70 -23 -124 -68 -163c-44 -38 -108 -56 -191 -56h-112v-233h-169v671h281c83 0 147 -20 191 -57c45 -38 68 -92 68 -162zM457 452c0 30 -9 53 -27 69s-43 25 -75 25h-94v-188h94c32 0 57 8 75 25c18 16 27 38 27 69"],120292:[683,134,775,50,725,"725 335c0 -76 -16 -141 -48 -195c-31 -54 -76 -96 -136 -123l133 -151h-161l-108 122h-13c-108 0 -192 30 -252 91c-60 62 -90 146 -90 256c0 108 30 194 89 256c60 60 143 92 248 92c107 0 189 -31 249 -91c59 -62 89 -148 89 -257zM550 335c0 70 -14 125 -42 164 c-29 39 -69 59 -121 59c-51 0 -91 -20 -119 -59c-29 -39 -43 -94 -43 -164c0 -72 14 -127 42 -165c27 -38 67 -58 120 -58c52 0 92 20 121 59c28 39 42 93 42 164"],120293:[671,0,704,92,684,"431 460c0 30 -7 52 -23 65c-15 13 -41 21 -76 21h-71v-172h71c35 0 61 6 76 20c16 13 23 35 23 66zM684 0h-180l-80 167c-16 34 -32 57 -49 69c-17 11 -38 18 -66 18h-48v-254h-169v671h258c87 0 150 -15 190 -44c41 -31 60 -77 60 -141c0 -45 -9 -81 -31 -110 c-21 -28 -52 -49 -95 -62c24 -6 45 -18 63 -37s36 -48 55 -87"],120294:[683,13,662,72,589,"589 206c0 -74 -21 -129 -64 -165s-108 -54 -197 -54c-41 0 -83 4 -125 12s-83 20 -126 36v146c43 -23 83 -40 122 -51c39 -12 76 -18 113 -18s65 7 85 20c20 12 30 30 30 53c0 21 -8 38 -21 49s-40 21 -79 30l-66 15c-66 14 -113 37 -144 69c-30 31 -45 73 -45 127 c0 67 21 118 63 154s103 54 182 54c36 0 73 -3 111 -9c38 -5 78 -13 118 -24v-142c-36 16 -71 28 -105 37s-67 13 -97 13c-41 0 -70 -6 -90 -18c-19 -11 -29 -28 -29 -52c0 -19 7 -33 20 -43c12 -10 37 -18 71 -25l72 -15c73 -15 125 -38 156 -68c30 -31 45 -75 45 -131"],120295:[671,0,615,5,610,"610 540h-218v-540h-169v540h-218v131h605v-131"],120296:[671,13,749,92,657,"657 269c0 -95 -23 -166 -69 -212c-47 -47 -118 -70 -213 -70c-96 0 -167 23 -214 70c-46 46 -69 117 -69 212v402h169v-402c0 -56 9 -96 27 -119c17 -24 46 -36 87 -36c40 0 69 12 87 36c17 24 26 63 26 119v402h169v-402"],120297:[671,0,697,5,693,"693 671l-243 -671h-202l-243 671h170l174 -495l173 495h171"],120298:[671,0,999,30,968,"968 671l-155 -671h-195l-119 510l-118 -510h-195l-156 671h162l113 -488l113 488h163l112 -488l114 488h161"],120299:[671,0,697,19,678,"678 0h-177l-153 229l-152 -229h-177l228 342l-219 329h176l144 -217l143 217h178l-219 -329"],120300:[671,0,650,-10,660,"660 671l-251 -389v-282h-169v282l-250 389h185l150 -240l149 240h186"],120301:[671,0,661,45,616,"616 0h-571v105l352 435h-342v131h552v-105l-352 -435h361v-131"],120302:[515,13,619,43,541,"382 208v18h-82c-33 0 -57 -5 -73 -16c-17 -12 -26 -29 -26 -51c0 -20 8 -37 20 -48c14 -12 33 -17 56 -17c30 0 55 11 75 33c20 21 30 48 30 81zM541 0h-159v75c-21 -31 -45 -54 -71 -67c-26 -14 -58 -21 -96 -21c-51 0 -93 15 -124 45c-32 31 -48 70 -48 119 c0 59 20 102 59 130c40 27 103 41 188 41h92v13c0 26 -10 44 -29 56c-20 11 -50 17 -92 17c-34 0 -65 -3 -94 -10c-30 -7 -56 -17 -81 -31v122c33 10 68 15 102 20c33 4 67 6 102 6c89 0 153 -17 191 -53c40 -36 60 -95 60 -175v-287"],120303:[699,13,656,84,612,"449 251c0 48 -9 85 -26 110c-18 24 -43 37 -77 37s-60 -13 -78 -37c-18 -26 -27 -62 -27 -110s9 -84 27 -109c18 -26 44 -38 78 -38s59 12 77 38c17 25 26 61 26 109zM612 251c0 -78 -20 -141 -58 -190c-40 -49 -89 -74 -150 -74c-34 0 -64 7 -91 21 c-26 13 -50 35 -72 65v-73h-157v699h157v-269c22 29 46 50 72 64c27 15 57 21 91 21c61 0 110 -25 150 -74c38 -49 58 -113 58 -190"],120304:[515,13,544,43,478,"478 15c-25 -9 -50 -16 -76 -21c-24 -5 -50 -7 -76 -7c-89 0 -158 23 -208 70c-50 46 -75 111 -75 194s25 148 75 194c50 47 119 70 208 70c27 0 52 -2 76 -6c26 -6 50 -12 76 -21v-132c-22 15 -44 27 -65 33c-21 8 -43 11 -67 11c-44 0 -78 -13 -102 -38 c-25 -27 -37 -64 -37 -111s12 -84 37 -110c24 -26 58 -39 102 -39c25 0 48 4 70 11c22 8 43 19 62 33v-131"],120305:[699,13,656,45,573,"573 0h-158v73c-22 -30 -46 -52 -72 -66c-25 -13 -56 -20 -90 -20c-61 0 -111 25 -150 74s-58 112 -58 190c0 77 19 141 58 190s89 74 150 74c33 0 64 -6 90 -21c26 -14 50 -35 72 -64v269h158v-699zM415 251c0 48 -9 85 -26 110c-18 24 -44 37 -78 37 c-33 0 -59 -13 -76 -37c-18 -25 -27 -62 -27 -110s9 -84 27 -109c17 -26 43 -38 76 -38c34 0 60 12 78 38c17 25 26 61 26 109"],120306:[515,13,619,43,571,"571 207h-368c5 -38 17 -66 41 -85c22 -19 55 -28 95 -28c33 0 67 4 102 15c35 10 70 25 107 46v-125c-38 -13 -75 -24 -112 -32c-38 -7 -74 -11 -111 -11c-89 0 -159 23 -208 70c-50 45 -74 110 -74 194c0 82 24 146 73 193c48 48 115 71 200 71c77 0 139 -24 186 -72 c46 -46 69 -111 69 -190v-46zM409 306c0 31 -9 56 -26 74c-17 19 -40 28 -68 28c-30 0 -55 -8 -74 -26s-31 -43 -36 -76h204"],120307:[699,0,392,19,401,"401 593h-87c-22 0 -38 -3 -47 -12c-8 -8 -12 -23 -12 -43v-35h134v-115h-134v-388h-158v388h-78v115h78v35c0 55 16 95 45 122c30 26 76 39 139 39h120v-106"],120308:[514,199,656,45,573,"573 51c0 -81 -25 -143 -74 -185c-51 -43 -123 -65 -218 -65c-31 0 -61 3 -89 8c-29 4 -58 12 -87 22v125c28 -16 54 -29 81 -36c26 -8 52 -12 79 -12c52 0 90 12 114 35c24 22 36 59 36 108v35c-22 -30 -46 -51 -72 -66c-25 -14 -56 -20 -90 -20c-60 0 -110 24 -150 73 c-38 48 -58 109 -58 185c0 74 20 137 58 184c40 48 90 72 150 72c34 0 65 -6 90 -20c26 -15 50 -36 72 -65v74h158v-452zM415 258c0 45 -9 79 -27 104c-18 24 -44 36 -77 36c-32 0 -58 -12 -76 -36c-18 -25 -27 -59 -27 -104c0 -47 9 -82 26 -105c18 -24 43 -36 77 -36 c33 0 59 12 77 37c18 24 27 59 27 104"],120309:[699,0,656,84,579,"579 0h-158v50v184c0 44 -1 73 -3 91c-2 16 -6 28 -10 36c-6 10 -14 18 -25 24s-23 9 -36 9c-34 0 -59 -13 -78 -39s-28 -62 -28 -108v-247h-157v699h157v-269c24 29 49 50 76 64c27 15 56 21 88 21c57 0 100 -17 130 -53c29 -36 44 -88 44 -156v-306"],120310:[699,0,324,84,241,"241 0h-157v503h157v-503zM241 568h-157v131h157v-131"],120311:[699,199,313,-33,230,"230 9c0 -67 -16 -118 -48 -154c-31 -35 -77 -54 -138 -54h-77v106h27c30 0 50 7 61 20c12 15 17 42 17 82v494h158v-494zM230 568h-158v131h158v-131"],120312:[699,0,605,84,624,"624 0h-191l-192 210v-210h-157v699h157v-381l181 185h183l-240 -231"],120313:[699,0,324,84,241,"241 0h-157v699h157v-699"],120314:[515,0,953,83,875,"875 0h-158v262v12v19c0 35 -5 61 -15 77c-10 15 -27 24 -49 24c-30 0 -53 -12 -70 -38c-16 -25 -25 -62 -25 -109v-247h-158v262c0 56 -5 92 -15 108c-9 15 -25 24 -49 24c-31 0 -54 -12 -70 -38c-17 -26 -25 -62 -25 -109v-247h-158v503h158v-73c19 28 42 49 67 64 c25 14 52 21 83 21c33 0 64 -8 90 -25c26 -16 46 -40 59 -70c20 31 43 55 71 70c27 17 57 25 90 25c57 0 100 -17 130 -53c29 -36 44 -88 44 -156v-306"],120315:[515,0,656,84,579,"579 0h-158v50v185c0 43 -1 72 -3 90c-2 16 -6 28 -10 36c-6 10 -14 18 -25 24s-23 9 -36 9c-34 0 -59 -13 -78 -39s-28 -62 -28 -108v-247h-157v503h157v-73c24 29 49 50 76 64c27 15 56 21 88 21c57 0 100 -17 130 -53c29 -36 44 -88 44 -156v-306"],120316:[515,13,627,43,584,"420 251c0 48 -9 85 -27 111c-18 25 -45 38 -79 38s-61 -13 -79 -38c-19 -26 -28 -63 -28 -111s9 -84 28 -111c18 -25 45 -38 79 -38s61 13 79 38c18 27 27 63 27 111zM584 251c0 -83 -24 -147 -72 -194c-47 -47 -114 -70 -198 -70c-85 0 -151 23 -199 70 c-49 47 -72 111 -72 194s23 147 72 194c48 47 114 70 199 70c84 0 151 -23 198 -70c48 -47 72 -111 72 -194"],120317:[515,191,656,84,612,"612 251c0 -78 -20 -141 -58 -190c-40 -49 -89 -74 -150 -74c-34 0 -64 7 -91 21c-26 13 -50 35 -72 65v-264h-157v694h157v-73c22 29 46 50 72 64c27 15 57 21 91 21c61 0 110 -25 150 -74c38 -49 58 -113 58 -190zM449 251c0 48 -9 85 -26 110c-18 24 -43 37 -77 37 s-60 -13 -78 -37c-18 -26 -27 -62 -27 -110s9 -84 27 -109c18 -26 44 -38 78 -38s59 12 77 38c17 25 26 61 26 109"],120318:[514,191,656,45,573,"415 251c0 48 -9 85 -26 110c-18 24 -44 37 -78 37c-33 0 -59 -13 -76 -37c-18 -25 -27 -62 -27 -110s9 -84 27 -109c17 -26 43 -38 76 -38c34 0 60 12 78 38c17 25 26 61 26 109zM573 -191h-158v264c-22 -30 -46 -52 -72 -66c-25 -13 -56 -20 -90 -20 c-61 0 -111 25 -150 74s-58 112 -58 190c0 77 19 141 58 190c39 48 89 73 150 73c34 0 65 -6 90 -20c26 -15 50 -36 72 -65v74h158v-694"],120319:[515,0,452,84,449,"449 366c-13 7 -28 12 -41 15c-14 3 -27 4 -41 4c-40 0 -72 -13 -93 -39c-22 -27 -33 -64 -33 -114v-232h-157v503h157v-83c20 34 44 57 70 72c26 16 57 23 94 23h17c7 -1 16 -2 27 -3v-146"],120320:[515,13,545,52,498,"498 148c0 -53 -19 -94 -58 -120c-39 -28 -96 -41 -173 -41c-32 0 -66 3 -101 7c-35 6 -70 14 -107 24v123c32 -16 64 -28 96 -35c34 -8 67 -12 101 -12c31 0 54 4 70 13c15 8 23 22 23 38c0 15 -5 26 -16 33s-32 12 -64 16l-28 4c-69 9 -119 26 -147 49 c-29 24 -42 61 -42 111c0 53 18 93 53 119c36 25 91 38 165 38c29 0 59 -2 92 -6c31 -5 66 -12 103 -21v-123c-33 15 -67 25 -97 32c-32 8 -61 11 -89 11c-30 0 -52 -4 -67 -11c-14 -8 -21 -20 -21 -35c0 -13 5 -23 17 -30c10 -6 29 -12 58 -16l28 -3 c80 -10 135 -28 162 -52c28 -24 42 -61 42 -113"],120321:[646,0,434,13,411,"411 388h-162v-213c0 -23 4 -40 13 -47c9 -9 27 -13 54 -13h81v-115h-135c-62 0 -106 14 -131 40c-27 26 -40 71 -40 135v213h-78v115h78v143h158v-143h162v-115"],120322:[503,13,656,78,573,"573 0h-158v73c-23 -30 -48 -52 -75 -65c-26 -14 -55 -21 -87 -21c-57 0 -100 18 -130 53c-30 36 -45 88 -45 156v307h158v-50l-1 -102v-83c0 -41 1 -70 3 -88c3 -17 6 -30 11 -38c6 -10 15 -19 25 -25c11 -6 23 -8 36 -8c33 0 59 12 78 38c18 26 27 62 27 108v248h158 v-503"],120323:[503,0,589,15,575,"575 503l-194 -503h-173l-193 503h157l123 -348l122 348h158"],120324:[503,0,838,35,804,"804 503l-130 -503h-172l-83 346l-83 -346h-171l-130 503h153l83 -347l83 347h131l83 -343l83 343h153"],120325:[503,0,583,15,568,"568 0h-166l-111 159l-110 -159h-166l186 258l-177 245h166l101 -149l102 149h166l-177 -244"],120326:[503,199,589,12,572,"572 503l-207 -551c-21 -56 -45 -95 -73 -118c-28 -22 -65 -33 -110 -33h-91v106h50c27 0 46 5 58 13s22 24 28 47l5 14l-220 522h157l133 -341l112 341h158"],120327:[503,0,533,45,485,"485 0h-440v112l259 276h-248v115h429v-112l-259 -276h259v-115"],120328:[671,0,617,-53,548,"548 0h-93l-27 172h-295l-92 -172h-94l379 671h101zM415 247l-57 334l-184 -334h241"],120329:[671,0,626,27,565,"565 530c0 -43 -13 -80 -39 -111c-27 -32 -61 -51 -103 -57c36 -9 64 -24 82 -48s27 -55 27 -95c0 -67 -24 -121 -73 -160c-50 -40 -116 -59 -201 -59h-231l128 671h227c61 0 108 -12 137 -35c31 -23 46 -59 46 -106zM440 219c0 35 -10 61 -29 77s-50 24 -92 24h-143 l-46 -245h143c53 0 94 12 123 37c30 25 44 61 44 107zM472 512c0 30 -9 51 -27 64c-18 14 -46 20 -85 20h-131l-39 -202h132c47 0 84 10 111 31c26 21 39 51 39 87"],120330:[683,13,633,42,630,"630 619l-18 -96c-28 30 -59 51 -90 65s-66 21 -102 21c-50 0 -95 -12 -132 -37c-38 -25 -71 -61 -98 -112c-18 -32 -31 -66 -41 -102c-9 -37 -13 -73 -13 -110c0 -60 15 -107 45 -139c32 -33 77 -48 135 -48c42 0 81 6 118 20c37 13 74 33 109 60l-20 -108 c-35 -15 -71 -27 -106 -34c-36 -8 -72 -12 -107 -12c-84 0 -150 23 -197 70c-48 47 -71 112 -71 195c0 53 9 106 27 157c18 52 44 99 77 141c36 45 77 79 123 100c46 22 99 33 160 33c38 0 73 -6 107 -16c33 -11 65 -27 94 -48"],120331:[671,0,700,27,652,"652 409c0 -57 -9 -112 -29 -164c-20 -54 -46 -98 -81 -135c-34 -36 -79 -64 -133 -82c-54 -19 -117 -28 -190 -28h-192l128 671h191c101 0 178 -22 229 -67c51 -43 77 -108 77 -195zM559 409c0 65 -17 112 -52 142s-91 45 -166 45h-112l-99 -521h117c99 0 176 29 230 87 c55 59 82 141 82 247"],120332:[671,0,571,27,570,"570 671l-15 -77h-326l-38 -198h313l-14 -77h-314l-46 -243h334l-14 -76h-423l128 671h415"],120333:[671,0,519,27,531,"531 671l-14 -77h-288l-38 -197h260l-15 -77h-260l-61 -320h-88l128 671h376"],120334:[683,13,706,45,657,"657 619l-18 -96c-26 28 -57 49 -93 64s-73 22 -113 22c-47 0 -87 -9 -123 -27s-67 -46 -95 -84c-23 -32 -42 -71 -56 -114c-14 -45 -20 -90 -20 -135c0 -62 16 -109 46 -141c32 -32 79 -47 141 -47c31 0 61 2 90 10c29 6 56 16 80 29l34 176h-146l14 75h233l-57 -296 c-39 -22 -82 -38 -128 -50s-91 -18 -138 -18c-82 0 -147 23 -194 70c-46 47 -69 112 -69 195c0 69 14 135 42 197c29 63 68 115 117 156c32 27 66 46 103 59c38 12 79 19 124 19c41 0 80 -6 118 -16c38 -11 74 -27 108 -48"],120335:[671,0,681,27,655,"655 671l-128 -671h-89l61 319h-322l-61 -319h-89l128 671h89l-52 -275h322l52 275h89"],120336:[671,0,270,27,244,"244 671l-128 -671h-89l128 671h89"],120337:[671,184,251,-164,223,"223 671l-119 -624c-15 -82 -42 -141 -78 -177c-37 -37 -88 -54 -155 -54h-35l14 76h28c40 0 70 12 90 34c21 23 36 64 47 121l119 624h89"],120338:[671,0,585,27,652,"652 671l-389 -320l285 -351h-108l-262 327l-62 -327h-89l128 671h89l-54 -283l345 283h117"],120339:[671,0,510,27,450,"450 75l-14 -75h-409l127 671h89l-113 -596h320"],120340:[671,0,781,27,755,"755 671l-128 -671h-86l111 588l-257 -459h-86l-84 461l-112 -590h-86l128 671h133l76 -452l254 452h137"],120341:[671,0,679,27,652,"652 671l-128 -671h-120l-181 579l-110 -579h-86l128 671h119l181 -575l110 575h87"],120342:[683,13,716,40,676,"582 414c0 63 -15 110 -44 144s-71 51 -124 51c-48 0 -91 -12 -128 -36c-38 -24 -70 -61 -98 -110c-17 -32 -30 -65 -40 -101c-9 -35 -14 -70 -14 -106c0 -63 15 -111 44 -145s71 -50 124 -50c48 0 91 12 129 36c37 24 69 61 96 109c18 32 31 66 40 102 c10 36 15 71 15 106zM676 412c0 -51 -9 -102 -26 -152c-18 -49 -43 -94 -75 -135c-38 -47 -80 -81 -125 -104c-46 -23 -95 -34 -151 -34c-80 0 -144 24 -190 73c-47 49 -69 116 -69 200c0 49 9 99 27 149c18 51 43 96 75 136c37 46 78 81 124 104c46 22 96 34 151 34 c80 0 144 -24 190 -73c46 -48 69 -114 69 -198"],120343:[671,0,546,27,544,"544 503c0 -73 -24 -131 -70 -172s-111 -61 -195 -61h-112l-51 -270h-89l128 671h205c59 0 105 -15 137 -43c30 -28 47 -70 47 -125zM450 497c0 31 -9 56 -27 73c-19 18 -45 26 -77 26h-117l-47 -252h111c51 0 89 13 116 40c27 26 41 64 41 113"],120344:[683,119,716,41,676,"676 412c0 -90 -24 -172 -72 -247s-112 -127 -190 -159l90 -125h-99l-76 107c-4 -1 -6 -1 -10 -1h-16c-82 0 -147 24 -193 72s-69 114 -69 200c0 49 9 100 26 149c18 51 43 96 75 137c36 46 77 81 123 104c46 22 96 34 152 34c80 0 144 -24 190 -73 c46 -48 69 -114 69 -198zM582 414c0 63 -15 110 -44 144s-70 51 -124 51c-48 0 -91 -12 -128 -36c-38 -24 -70 -61 -97 -110c-18 -32 -31 -65 -41 -101c-9 -35 -13 -70 -13 -106c0 -63 14 -111 43 -145s71 -50 124 -50c48 0 91 12 129 36c37 24 69 61 96 109 c18 32 31 66 40 102c10 36 15 71 15 106"],120345:[671,0,637,27,543,"449 495c0 33 -9 58 -28 75c-19 18 -45 26 -80 26h-112l-45 -238h115c45 0 81 13 109 39c27 24 41 57 41 98zM543 508c0 -47 -14 -88 -42 -122s-64 -56 -109 -64c19 -5 35 -16 47 -33c13 -18 27 -53 43 -106l56 -183h-93l-52 172c-13 44 -29 75 -46 89 c-17 15 -44 22 -79 22h-98l-54 -283h-89l128 671h200c60 0 107 -14 139 -42s49 -69 49 -121"],120346:[683,13,574,6,543,"543 649l-17 -89c-30 16 -58 29 -88 36c-29 9 -58 13 -85 13c-53 0 -95 -12 -127 -35c-30 -24 -46 -56 -46 -95c0 -21 6 -38 18 -49c10 -11 41 -24 89 -37l53 -14c60 -16 102 -36 125 -60c23 -25 35 -59 35 -103c0 -68 -26 -122 -77 -165c-53 -43 -122 -64 -206 -64 c-35 0 -70 4 -105 10c-36 8 -71 19 -106 32l18 94c32 -21 65 -37 98 -47c32 -10 65 -15 97 -15c56 0 100 13 133 37c34 25 51 58 51 99c0 27 -7 48 -20 61c-13 14 -42 27 -86 38l-53 14c-61 16 -102 35 -125 55c-22 22 -33 52 -33 89c0 68 25 122 76 165 c50 42 116 64 196 64c31 0 62 -3 93 -9c31 -5 62 -14 92 -25"],120347:[671,0,547,43,613,"613 671l-15 -77h-234l-112 -594h-89l112 594h-232l14 77h556"],120348:[671,13,665,58,647,"647 671l-79 -419c-17 -90 -50 -157 -98 -200c-48 -44 -115 -65 -199 -65c-65 0 -118 17 -155 51c-39 33 -58 79 -58 137c0 10 1 22 3 36c1 12 2 26 6 41l78 419h89l-77 -408l-7 -45c-1 -12 -2 -22 -2 -31c0 -42 12 -73 34 -94c23 -21 56 -32 99 -32c57 0 101 15 132 48 c32 31 54 82 68 154l77 408h89"],120349:[671,0,618,78,676,"676 671l-379 -671h-104l-115 671h87l96 -577l318 577h97"],120350:[671,0,896,96,928,"928 671l-292 -671h-112l-30 559l-246 -559h-112l-40 671h86l32 -571l247 571h99l33 -571l245 571h90"],120351:[671,0,610,-43,628,"628 671l-270 -320l163 -351h-89l-132 282l-240 -282h-103l307 361l-145 310h90l112 -242l204 242h103"],120352:[671,0,549,63,615,"615 671l-298 -352l-61 -319h-89l61 319l-165 352h95l123 -276l234 276h100"],120353:[671,0,612,-22,630,"630 671l-12 -69l-509 -526h419l-15 -76h-535l13 69l508 525h-398l15 77h514"],120354:[515,13,561,41,496,"496 364c0 -10 -1 -21 -2 -35c-1 -13 -3 -27 -7 -42l-55 -287h-81l16 76c-25 -30 -51 -52 -82 -67c-30 -15 -63 -22 -101 -22c-41 0 -76 13 -103 39s-40 60 -40 101c0 59 22 105 68 140c46 34 110 50 190 50h113l4 22c0 3 1 6 1 9c1 3 1 7 1 13c0 26 -11 47 -31 62 c-22 15 -52 22 -90 22c-27 0 -54 -3 -81 -10c-28 -7 -56 -17 -86 -31l14 76c30 12 61 20 90 27c29 5 57 8 84 8c59 0 103 -13 132 -38c31 -26 46 -64 46 -113zM400 253h-81c-67 0 -115 -9 -147 -28c-32 -17 -47 -46 -47 -83c0 -27 8 -47 24 -63c16 -15 39 -22 67 -22 c45 0 82 17 116 48c32 32 54 75 64 130"],120355:[699,13,579,36,532,"449 307c0 44 -10 78 -29 102c-20 25 -47 37 -81 37c-25 0 -48 -6 -70 -18c-22 -13 -40 -31 -57 -54c-17 -25 -30 -55 -40 -87c-10 -33 -15 -65 -15 -98c0 -42 10 -74 29 -97c19 -24 45 -36 79 -36c26 0 50 6 72 19c21 11 40 29 56 53c17 25 31 53 41 85 c10 34 15 65 15 94zM532 322c0 -49 -9 -96 -26 -141c-17 -46 -43 -85 -75 -121c-21 -23 -45 -42 -73 -54s-56 -19 -86 -19c-33 0 -61 7 -83 22c-23 15 -43 38 -58 67l-14 -76h-81l133 699h81l-52 -272c20 27 45 50 75 64c30 17 61 24 94 24c51 0 90 -17 120 -52 c30 -34 45 -81 45 -141"],120356:[515,13,500,46,487,"487 484l-16 -82c-19 15 -40 25 -62 32c-22 8 -44 11 -68 11c-26 0 -50 -4 -74 -14c-22 -10 -42 -23 -58 -39c-25 -27 -45 -57 -59 -92c-13 -35 -20 -71 -20 -109c0 -45 10 -79 33 -101c22 -22 56 -33 101 -33c22 0 46 4 71 10c25 8 51 18 78 31l-15 -81 c-24 -11 -48 -18 -73 -23c-24 -5 -50 -7 -76 -7c-65 0 -115 17 -151 50c-35 34 -52 81 -52 143c0 52 9 101 27 145c19 43 46 83 82 118c24 23 54 42 86 54c34 12 70 18 109 18c23 0 46 -3 68 -7c22 -6 46 -14 69 -24"],120357:[699,13,575,46,580,"580 699l-134 -699h-81l16 75c-22 -29 -48 -51 -77 -66s-63 -22 -99 -22c-49 0 -88 17 -116 52c-29 34 -43 81 -43 140c0 50 9 97 26 143c17 44 42 85 75 121c21 23 46 41 74 54c27 12 55 18 85 18c32 0 59 -7 84 -23c24 -15 43 -38 56 -67l53 274h81zM421 315 c0 41 -10 73 -29 97c-18 23 -45 35 -79 35c-26 0 -49 -6 -71 -18s-41 -31 -57 -54c-17 -24 -30 -53 -40 -86s-15 -65 -15 -95c0 -43 10 -77 28 -101c19 -25 46 -37 81 -37c25 0 47 7 70 19c20 12 40 31 56 55c18 25 31 54 41 87c11 32 15 65 15 98"],120358:[515,13,562,46,518,"440 327c0 36 -11 65 -31 86c-21 21 -50 32 -86 32c-39 0 -75 -13 -106 -39c-31 -25 -54 -62 -70 -110h290c1 6 1 10 2 15c0 5 1 11 1 16zM518 327c0 -14 0 -29 -2 -45c-2 -15 -5 -33 -8 -50h-377c-1 -11 -2 -20 -3 -27c0 -7 -1 -13 -1 -17c0 -42 13 -74 38 -97 s60 -34 106 -34c35 0 68 4 100 12c30 8 60 20 87 36l-15 -82c-29 -12 -60 -21 -90 -27c-31 -6 -62 -9 -95 -9c-67 0 -120 17 -157 50c-37 34 -55 81 -55 142c0 53 9 102 27 147c19 45 45 84 81 120c22 22 50 39 82 52c31 12 65 17 100 17c56 0 100 -16 133 -51 c33 -34 49 -80 49 -137"],120359:[699,0,311,68,437,"437 699l-13 -69h-77c-30 0 -50 -5 -64 -17c-13 -12 -23 -34 -30 -66l-9 -44h134l-12 -64h-133l-84 -439h-81l84 439h-78l12 64h77l7 35c10 59 30 101 58 125s72 36 132 36h77"],120360:[515,191,578,32,540,"540 503l-84 -440c-16 -86 -47 -149 -93 -192c-45 -41 -107 -62 -183 -62c-29 0 -55 1 -80 6c-24 5 -46 11 -68 20l15 80c20 -13 41 -23 63 -29c23 -6 46 -9 71 -9c52 0 94 14 127 43c33 28 54 70 65 123l7 38c-22 -27 -48 -46 -78 -61c-31 -14 -62 -20 -97 -20 c-50 0 -89 17 -117 51c-29 34 -43 80 -43 139c0 46 9 92 26 136c17 45 41 83 73 118c20 23 45 41 72 53c28 12 56 18 87 18c33 0 62 -7 86 -24c25 -14 43 -37 55 -66l15 78h81zM418 318c0 42 -9 73 -28 95s-46 33 -80 33c-22 0 -42 -4 -61 -13c-20 -9 -36 -21 -50 -36 c-22 -26 -39 -57 -52 -92c-12 -35 -19 -70 -19 -107c0 -42 9 -74 29 -96c18 -22 46 -33 81 -33c51 0 95 24 129 71c34 48 51 107 51 178"],120361:[699,0,580,35,513,"513 378c0 -11 -1 -22 -3 -34c-1 -13 -3 -26 -5 -40l-58 -304h-81l58 301l6 37c1 11 2 19 2 25c0 25 -8 45 -24 59c-15 14 -36 21 -64 21c-44 0 -81 -14 -113 -45c-32 -30 -53 -70 -62 -119l-53 -279h-81l133 699h81l-52 -275c21 29 47 51 78 66c33 17 66 25 101 25 c43 0 77 -12 101 -36s36 -58 36 -101"],120362:[699,0,253,35,249,"249 699l-20 -105h-81l20 105h81zM212 503l-96 -503h-81l96 503h81"],120363:[699,191,238,-113,238,"200 503l-97 -512l-1 -2c-11 -57 -22 -97 -37 -118c-13 -20 -32 -36 -57 -46c-26 -11 -56 -16 -90 -16h-31l13 70h21c32 0 54 6 68 20c13 14 24 44 33 92l97 512h81zM238 699l-20 -105h-81l20 105h81"],120364:[699,0,521,35,554,"554 503l-309 -241l226 -262h-99l-209 246l-47 -246h-81l133 699h81l-77 -407l277 211h105"],120365:[699,0,253,35,249,"249 699l-133 -699h-81l133 699h81"],120366:[515,0,887,35,819,"819 373c0 -11 -1 -22 -2 -34l-5 -35l-58 -304h-81l57 301c2 13 4 24 5 33c1 10 2 17 2 24c0 27 -7 48 -22 63s-36 22 -62 22c-38 0 -74 -14 -105 -45c-31 -30 -50 -70 -59 -117l-54 -281h-81l57 301c3 11 5 22 6 30c0 10 1 19 1 26c0 28 -7 49 -21 63 c-16 16 -35 23 -61 23c-40 0 -75 -14 -107 -45c-30 -30 -50 -70 -59 -117l-54 -281h-81l96 503h81l-15 -78c22 29 48 52 77 67c29 16 61 23 95 23c35 0 65 -9 88 -28c23 -20 36 -46 41 -80c25 35 54 62 86 81c32 18 67 27 103 27c42 0 74 -13 97 -37s35 -60 35 -105"],120367:[515,0,580,35,513,"513 378c0 -11 -1 -22 -3 -34c-1 -13 -3 -26 -5 -40l-58 -304h-81l58 301l6 37c1 11 2 19 2 25c0 25 -8 45 -24 59c-15 14 -36 21 -64 21c-44 0 -81 -14 -113 -44c-30 -29 -51 -70 -61 -120l-54 -279h-81l95 503h81l-16 -79c23 30 50 52 81 67c32 16 65 24 100 24 c43 0 77 -12 101 -36s36 -58 36 -101"],120368:[515,13,559,46,514,"514 322c0 -40 -5 -79 -17 -119c-12 -39 -26 -72 -45 -98c-29 -41 -61 -70 -96 -89c-36 -20 -77 -29 -123 -29c-57 0 -103 19 -137 54c-34 37 -50 87 -50 149c0 37 5 74 17 112s27 70 45 95c29 41 62 70 97 90c36 19 77 28 122 28c56 0 101 -17 136 -53 c34 -36 51 -82 51 -140zM430 314c0 43 -10 76 -29 98c-18 22 -46 33 -83 33c-31 0 -58 -7 -81 -22c-25 -15 -45 -37 -64 -66c-14 -22 -24 -48 -33 -75c-6 -29 -10 -58 -10 -89c0 -45 9 -79 28 -102c18 -23 46 -34 84 -34c54 0 99 24 135 73c35 48 53 109 53 184"],120369:[515,191,575,-3,530,"446 310c0 44 -9 77 -28 101c-19 23 -46 35 -81 35c-24 0 -47 -6 -68 -19c-23 -12 -42 -30 -59 -54s-29 -53 -40 -86c-10 -34 -15 -67 -15 -100c0 -42 9 -74 28 -97s45 -34 80 -34c26 0 50 7 71 19c22 11 41 30 56 53c17 25 31 53 41 86c10 34 15 66 15 96zM530 323 c0 -50 -9 -97 -26 -143c-17 -45 -43 -84 -75 -120c-22 -24 -46 -42 -73 -54c-28 -12 -57 -19 -86 -19c-35 0 -64 7 -89 22c-23 15 -41 37 -53 66l-50 -266h-81l132 694h81l-14 -76c21 29 48 51 76 66c30 15 62 22 98 22c51 0 90 -16 117 -50c28 -34 43 -81 43 -142"],120370:[515,190,579,46,542,"542 502l-132 -692h-81l51 265c-22 -29 -48 -51 -77 -66s-62 -22 -98 -22c-49 0 -88 17 -117 52c-28 34 -42 81 -42 141c0 49 9 95 26 141c17 45 42 86 75 122c21 23 45 41 73 54c28 12 55 18 86 18c36 0 67 -7 90 -22s40 -37 50 -66l15 75h81zM420 313 c0 43 -9 76 -28 98c-18 24 -45 35 -80 35c-26 0 -49 -5 -71 -18c-21 -12 -40 -30 -56 -54c-18 -24 -30 -53 -41 -86c-9 -32 -14 -64 -14 -96c0 -44 9 -78 27 -101s45 -35 79 -35c50 0 94 25 130 76c36 49 54 109 54 181"],120371:[515,0,368,35,420,"420 509l-15 -82c-8 4 -18 8 -28 10c-11 3 -23 4 -34 4c-43 0 -81 -17 -114 -50c-31 -34 -53 -78 -64 -134l-49 -257h-81l96 503h81l-15 -78c22 29 47 52 76 67c30 16 62 23 96 23c9 0 17 0 26 -1"],120372:[515,13,471,11,451,"451 489l-15 -79c-22 12 -44 21 -68 27s-48 9 -74 9c-42 0 -75 -7 -99 -22c-26 -16 -37 -35 -37 -61c0 -29 28 -52 85 -68c4 -2 7 -2 9 -2l26 -9c54 -15 90 -31 108 -48c18 -16 27 -39 27 -69c0 -53 -20 -96 -62 -129c-41 -34 -95 -51 -163 -51c-26 0 -54 3 -82 7 c-28 6 -60 13 -95 24l16 86c30 -16 59 -28 87 -36c29 -8 56 -12 83 -12c40 0 71 8 97 26c25 17 36 39 36 66c0 29 -32 53 -97 70l-8 2l-28 7c-41 11 -71 26 -90 44s-29 41 -29 69c0 54 20 97 59 128c40 32 94 47 161 47c27 0 53 -2 78 -6c26 -5 51 -11 75 -20"],120373:[646,0,356,64,387,"387 503l-13 -64h-161l-52 -273c-2 -11 -3 -19 -4 -26c0 -7 -1 -12 -1 -16c0 -19 5 -33 17 -42c11 -8 29 -13 54 -13h82l-14 -69h-77c-48 0 -84 9 -108 29c-24 19 -35 47 -35 87c0 6 1 15 2 22c0 9 1 17 3 28l52 273h-68l13 64h67l27 143h81l-27 -143h162"],120374:[503,13,580,57,536,"536 503l-96 -503h-81l17 79c-23 -29 -51 -52 -82 -68s-64 -24 -100 -24c-43 0 -77 12 -101 36s-36 58 -36 101c0 9 1 20 3 33c1 14 2 28 6 43l58 303h81l-58 -301c-3 -14 -5 -27 -6 -37c-2 -10 -2 -20 -2 -26c0 -26 7 -45 22 -59c16 -15 37 -21 65 -21 c43 0 81 15 113 45c31 30 52 70 62 120l54 279h81"],120375:[503,0,538,72,551,"551 503l-280 -503h-109l-90 503h85l72 -428l236 428h86"],120376:[503,0,744,85,746,"746 503l-225 -503h-95l-24 417l-188 -417h-96l-33 503h80l21 -405l183 405h94l27 -405l175 405h81"],120377:[503,0,528,-26,537,"537 503l-226 -246l139 -257h-93l-104 200l-181 -200h-98l242 265l-129 238h93l95 -182l164 182h98"],120378:[503,191,528,-25,540,"540 503l-319 -550c-37 -64 -69 -105 -92 -120c-24 -16 -54 -24 -90 -24h-64l13 69h47c23 0 42 6 58 19c16 12 33 37 53 74l25 47l-109 485h86l82 -385l226 385h84"],120379:[503,0,469,-3,488,"488 503l-14 -75l-371 -362h306l-12 -66h-400l14 75l371 362h-291l13 66h384"],120380:[671,0,697,-65,615,"615 0h-161l-19 122h-262l-64 -122h-174l371 671h193zM414 244l-40 258l-137 -258h177"],120381:[671,0,694,21,631,"458 499c0 17 -6 31 -18 40c-11 9 -28 14 -51 14h-94l-27 -142h94c31 0 53 8 71 23c17 16 25 37 25 65zM432 227c0 22 -7 40 -21 50c-15 11 -36 16 -66 16h-100l-33 -175h100c38 0 68 9 89 28c20 19 31 45 31 81zM631 527c0 -40 -11 -77 -32 -107 c-23 -32 -52 -52 -87 -61c29 -8 52 -24 67 -46s23 -50 23 -83c0 -73 -26 -129 -79 -169c-52 -41 -126 -61 -221 -61h-281l128 671h254c77 0 135 -12 172 -35c38 -23 56 -60 56 -109"],120382:[683,13,664,36,655,"655 633l-27 -139c-28 22 -57 38 -84 48c-29 11 -60 16 -92 16c-68 0 -124 -27 -170 -81c-46 -53 -69 -119 -69 -199c0 -52 15 -92 43 -122c27 -29 66 -44 116 -44c29 0 61 6 94 17s70 27 112 51l-29 -149c-41 -14 -79 -25 -116 -33c-38 -7 -73 -11 -106 -11 c-89 0 -159 25 -212 74s-79 115 -79 197c0 53 8 104 25 150c17 48 42 92 74 131c38 46 85 82 139 107s112 37 174 37c34 0 69 -4 103 -12c34 -9 69 -21 104 -38"],120383:[671,0,753,21,709,"532 382c0 52 -15 92 -45 118s-75 40 -134 40h-59l-79 -409h61c79 0 141 23 187 68s69 106 69 183zM709 397c0 -60 -12 -117 -36 -172c-25 -53 -59 -98 -103 -135c-39 -33 -84 -55 -135 -70c-51 -14 -130 -20 -236 -20h-178l128 671h178c85 0 148 -5 191 -16 c43 -10 78 -28 106 -51c29 -25 49 -54 64 -89c14 -35 21 -74 21 -118"],120384:[671,0,618,21,605,"605 671l-25 -131h-287l-24 -125h270l-25 -131h-270l-29 -153h296l-24 -131h-466l128 671h456"],120385:[671,0,618,21,605,"605 671l-25 -131h-287l-24 -125h270l-25 -131h-270l-54 -284h-169l128 671h456"],120386:[683,13,746,36,704,"704 633l-26 -139c-36 21 -71 38 -105 48s-68 16 -103 16c-76 0 -137 -26 -185 -78c-47 -51 -71 -118 -71 -198c0 -54 14 -95 42 -126c27 -29 66 -44 117 -44c16 0 33 1 49 4c16 2 32 5 50 10l25 131h-104l22 116h263l-62 -323c-42 -21 -87 -37 -133 -47 c-46 -11 -95 -16 -147 -16c-93 0 -167 24 -220 72c-53 49 -80 115 -80 199c0 54 8 104 25 151c17 48 42 91 75 131c40 48 88 84 143 108c55 23 118 35 188 35c40 0 79 -4 119 -12c39 -10 79 -21 118 -38"],120387:[671,0,756,21,736,"736 671l-127 -671h-170l54 284h-249l-54 -284h-169l128 671h169l-49 -256h250l48 256h169"],120388:[671,0,339,21,318,"318 671l-128 -671h-169l128 671h169"],120389:[671,184,320,-166,299,"299 671l-115 -606c-17 -87 -50 -151 -100 -190c-49 -40 -121 -59 -216 -59h-34l25 131h26c35 0 63 10 86 30c22 20 37 50 44 88l115 606h169"],120390:[671,0,692,21,755,"755 671l-376 -326l284 -345h-199l-221 280l-53 -280h-169l128 671h169l-46 -241l279 241h204"],120391:[671,0,582,21,511,"511 131l-24 -131h-466l128 671h169l-103 -540h296"],120392:[671,0,900,21,879,"879 671l-128 -671h-160l93 495l-227 -366h-91l-91 366l-94 -495h-160l128 671h208l84 -356l222 356h216"],120393:[671,0,756,21,736,"736 671l-127 -671h-189l-151 465l-88 -465h-160l128 671h189l150 -465l88 465h160"],120394:[683,13,772,36,736,"557 396c0 52 -11 93 -35 120c-23 28 -57 42 -101 42c-58 0 -108 -27 -147 -81c-40 -54 -60 -121 -60 -202c0 -51 12 -92 34 -120c24 -28 56 -43 98 -43c33 0 63 8 89 22c27 15 49 36 67 65c18 27 32 58 42 92c9 34 13 69 13 105zM736 414c0 -54 -8 -106 -24 -155 c-16 -48 -40 -92 -71 -130c-38 -48 -83 -83 -135 -107c-52 -23 -112 -35 -180 -35c-88 0 -157 25 -210 74c-54 49 -80 114 -80 195c0 54 8 106 24 154c16 49 40 92 71 132c38 47 82 83 134 106c53 23 113 35 180 35c88 0 158 -25 212 -75c52 -50 79 -114 79 -194"],120395:[671,0,662,21,649,"649 489c0 -35 -6 -69 -19 -101c-12 -31 -31 -59 -56 -83c-26 -25 -56 -44 -92 -56c-36 -11 -82 -16 -136 -16h-112l-44 -233h-169l128 671h281c69 0 122 -17 161 -48c39 -32 58 -77 58 -134zM475 470c0 25 -7 43 -22 56s-37 20 -66 20h-92l-36 -188h93c41 0 70 9 92 28 c21 20 31 48 31 84"],120396:[683,134,772,36,736,"736 414c0 -94 -22 -177 -67 -247c-44 -71 -107 -123 -187 -155l101 -146h-161l-85 122c-2 -1 -6 -1 -9 -1h-16c-33 0 -65 5 -93 14c-30 9 -56 23 -80 41c-33 24 -58 56 -76 92c-18 38 -27 79 -27 122c0 54 8 106 24 154c17 50 40 93 71 132c38 48 83 83 134 106 c53 23 113 35 180 35c88 0 158 -25 212 -75c52 -50 79 -114 79 -194zM557 396c0 52 -11 93 -35 120c-23 28 -57 42 -101 42c-58 0 -108 -27 -147 -81c-40 -54 -60 -121 -60 -202c0 -51 12 -92 34 -120c24 -28 56 -43 98 -43c33 0 63 8 89 22c27 15 49 36 67 65 c18 27 32 58 42 92c9 34 13 69 13 105"],120397:[671,0,704,21,619,"449 481c0 22 -7 39 -19 49c-15 10 -36 16 -65 16h-70l-34 -172h71c39 0 68 9 88 27c19 19 29 44 29 80zM619 508c0 -54 -15 -100 -45 -134c-28 -35 -68 -56 -118 -60c22 -6 41 -17 56 -36c16 -19 29 -48 41 -88l56 -190h-169l-49 167c-10 33 -22 56 -36 69 c-15 11 -35 18 -62 18h-54l-49 -254h-169l128 671h250c72 0 127 -14 164 -42c38 -27 56 -68 56 -121"],120398:[683,13,655,15,600,"600 650l-27 -142c-33 16 -66 28 -98 38c-33 8 -64 12 -95 12c-42 0 -75 -7 -98 -21c-24 -14 -36 -32 -36 -56c0 -15 6 -27 16 -36c10 -8 32 -16 64 -25l70 -17c57 -15 100 -37 127 -65s41 -65 41 -110c0 -73 -27 -131 -81 -175s-127 -66 -218 -66c-42 0 -84 4 -127 12 c-42 8 -83 20 -123 36l27 146c39 -23 76 -40 113 -51c37 -12 73 -18 109 -18c39 0 70 9 94 24c25 17 37 37 37 63c0 16 -6 29 -16 38c-11 10 -36 19 -72 28l-69 17c-50 13 -88 34 -113 62s-38 64 -38 108c0 70 26 126 79 168c51 41 123 63 211 63c36 0 72 -3 109 -9 c37 -5 75 -13 114 -24"],120399:[671,0,612,48,678,"678 671l-25 -131h-218l-103 -540h-169l103 540h-218l25 131h605"],120400:[671,13,740,68,719,"719 671l-77 -402c-19 -99 -55 -171 -108 -215c-54 -45 -129 -67 -228 -67c-78 0 -137 17 -178 51c-40 34 -60 83 -60 148c0 11 1 23 2 36l7 47l76 402h170l-77 -402c-3 -14 -4 -27 -6 -38c-1 -11 -2 -20 -2 -30c0 -29 8 -50 23 -66c16 -14 38 -21 69 -21 c40 0 72 12 94 35c22 24 38 64 49 120l76 402h170"],120401:[671,0,697,76,764,"764 671l-371 -671h-202l-115 671h161l80 -502l272 502h175"],120402:[671,0,999,107,1039,"1039 671l-282 -671h-192l-22 510l-212 -510h-196l-28 671h157l19 -488l206 488h162l21 -488l199 488h168"],120403:[671,0,684,-51,726,"726 671l-285 -332l161 -339h-172l-107 224l-191 -224h-183l295 344l-156 327h173l101 -211l180 211h184"],120404:[671,0,649,63,734,"734 671l-324 -391l-53 -280h-169l53 280l-178 391h169l112 -249l195 249h195"],120405:[671,0,648,-26,663,"663 671l-20 -107l-426 -433h354l-26 -131h-571l20 107l426 433h-334l26 131h551"],120406:[515,13,615,17,552,"373 226h-75c-39 0 -70 -6 -89 -18c-20 -13 -30 -31 -30 -55c0 -19 5 -33 18 -44c12 -10 28 -15 49 -15c32 0 59 10 81 30c21 20 36 48 43 84zM552 360c0 -10 -1 -21 -3 -34c-1 -12 -3 -25 -6 -39l-54 -287h-158l14 75c-27 -31 -54 -53 -82 -67c-29 -14 -60 -21 -94 -21 c-47 0 -84 12 -112 37c-27 25 -40 58 -40 100c0 65 24 113 73 147c48 34 118 51 210 51h92l2 13c1 4 1 7 1 9c1 1 1 3 1 5c0 19 -9 35 -28 45c-18 9 -45 14 -81 14c-32 0 -64 -3 -95 -10c-30 -7 -59 -17 -88 -31l24 122c33 10 66 15 100 20c36 4 71 6 108 6 c72 0 126 -13 162 -38c36 -26 54 -65 54 -117"],120407:[699,13,650,31,612,"449 305c0 30 -7 54 -20 69c-14 16 -34 24 -61 24c-40 0 -73 -19 -99 -57s-38 -88 -38 -149c0 -27 7 -49 21 -64c15 -17 35 -24 61 -24c39 0 72 18 98 56s38 86 38 145zM612 315c0 -39 -6 -77 -17 -114c-11 -35 -28 -69 -48 -99c-27 -38 -57 -66 -90 -85 c-35 -20 -71 -30 -108 -30c-35 0 -63 7 -87 21c-23 13 -43 35 -59 65l-15 -73h-157l132 699h159l-52 -269c25 29 50 50 76 64c26 15 55 21 86 21c56 0 99 -17 132 -54c32 -36 48 -85 48 -146"],120408:[515,13,538,37,527,"527 488l-26 -132c-20 15 -41 26 -62 33c-20 8 -40 11 -60 11c-51 0 -94 -17 -126 -52c-32 -36 -49 -80 -49 -135c0 -35 10 -63 31 -81c20 -21 49 -30 85 -30c25 0 49 4 73 11c24 8 46 19 68 33l-24 -131c-27 -9 -53 -16 -79 -21c-27 -5 -53 -7 -80 -7 c-77 0 -137 18 -179 53c-40 36 -62 86 -62 151c0 41 8 81 22 120c17 39 38 73 67 104c32 34 68 59 110 75c41 17 89 25 143 25c25 0 49 -2 75 -6c24 -6 48 -12 73 -21"],120409:[699,13,646,36,655,"417 310c0 28 -8 50 -21 65c-15 16 -35 23 -60 23c-40 0 -72 -18 -98 -56c-27 -37 -39 -85 -39 -144c0 -31 7 -54 21 -70c13 -16 34 -24 60 -24c40 0 74 18 99 57c25 38 38 87 38 149zM655 699l-133 -699h-158l14 73c-24 -30 -50 -52 -76 -65c-26 -14 -55 -21 -86 -21 c-56 0 -100 18 -131 53c-33 36 -49 86 -49 148c0 38 5 76 17 113c11 36 27 69 49 99c27 38 56 66 90 86c34 19 70 29 108 29c34 0 62 -6 86 -21c23 -14 43 -35 59 -64l52 269h158"],120410:[515,13,618,36,580,"580 315c0 -12 -1 -25 -2 -38c-2 -14 -5 -29 -8 -44l-6 -26h-368c0 -2 0 -5 -1 -7v-9c0 -33 10 -57 29 -73s48 -24 86 -24c33 0 69 4 105 15c37 11 75 25 116 46l-24 -126c-38 -13 -77 -24 -115 -32c-37 -6 -76 -10 -116 -10c-76 0 -136 18 -178 54 c-40 36 -62 88 -62 154c0 38 6 75 21 111c12 37 32 69 57 100c31 36 67 63 108 82c43 18 89 27 141 27c66 0 118 -17 158 -54c39 -37 59 -85 59 -146zM424 330c0 24 -7 44 -22 57c-13 14 -32 21 -56 21c-31 0 -58 -8 -79 -25c-21 -18 -38 -43 -49 -77h203c1 4 2 9 2 12 c1 5 1 8 1 12"],120411:[699,0,386,50,491,"491 699l-21 -106h-86c-23 0 -38 -3 -49 -12c-10 -8 -16 -23 -20 -43l-8 -35h134l-22 -115h-133l-74 -388h-158l73 388h-77l22 115h77l7 35c11 56 33 97 68 123c34 25 82 38 146 38h121"],120412:[514,199,649,20,616,"616 503l-83 -437c-17 -90 -53 -157 -109 -200s-133 -65 -232 -65c-31 0 -60 3 -88 8c-28 4 -56 12 -84 22l23 125c26 -16 50 -29 75 -36c25 -8 50 -12 77 -12c52 0 91 11 120 34c27 23 46 59 56 109l7 35c-25 -30 -51 -51 -76 -66c-26 -14 -55 -20 -86 -20 c-56 0 -100 18 -132 55c-33 37 -49 87 -49 150c0 34 6 68 17 102s27 66 49 96c26 37 55 63 88 83c34 19 70 28 108 28c35 0 64 -6 87 -20c24 -15 44 -36 60 -65l13 74h159zM415 303c0 31 -7 55 -21 71c-13 16 -34 24 -60 24c-39 0 -70 -17 -96 -53s-39 -80 -39 -134 c0 -31 7 -55 21 -70c13 -16 34 -24 60 -24c39 0 70 17 96 53s39 79 39 133"],120413:[699,0,649,31,592,"592 376c0 -9 -1 -20 -3 -31c-1 -12 -3 -25 -5 -39l-59 -306h-157l49 262c4 18 6 31 8 43s3 22 3 29c0 19 -6 34 -15 44c-11 10 -26 16 -45 16c-32 0 -60 -13 -84 -39c-23 -26 -39 -62 -48 -108l-48 -247h-157l132 699h159l-52 -269c29 29 58 50 88 64c29 14 59 21 91 21 c45 0 81 -12 106 -36c24 -25 37 -59 37 -103"],120414:[699,0,310,31,322,"285 503l-97 -503h-157l95 503h159zM322 699l-26 -131h-158l25 131h159"],120415:[699,199,294,-128,306,"269 503l-95 -494c-13 -71 -38 -123 -75 -156c-37 -34 -87 -52 -149 -52h-78l20 106h28c29 0 51 7 64 20c14 14 25 41 32 82l94 494h159zM306 699l-25 -131h-159l25 131h159"],120416:[699,0,596,31,647,"647 503l-286 -233l208 -270h-180l-159 217l-42 -217h-157l132 699h159l-72 -379l212 183h185"],120417:[699,0,310,31,322,"322 699l-134 -699h-157l132 699h159"],120418:[515,0,946,31,889,"889 376c0 -9 -1 -19 -3 -30c-1 -12 -3 -25 -5 -40l-59 -306h-158l49 262l2 7c7 37 11 61 11 71c0 17 -5 30 -14 40c-10 9 -21 14 -38 14c-30 0 -55 -12 -76 -38s-36 -62 -45 -109l-48 -247h-158l50 262l9 52c2 11 3 20 3 26c0 17 -5 30 -14 40c-9 9 -21 14 -37 14 c-29 0 -55 -13 -76 -39c-22 -27 -38 -62 -46 -108l-48 -247h-157l95 503h159l-15 -73c25 28 52 49 79 64c28 14 56 21 87 21c34 0 63 -9 87 -26c25 -18 40 -41 44 -69c25 31 53 54 83 70c31 17 63 25 96 25c45 0 80 -12 104 -37c26 -24 39 -58 39 -102"],120419:[515,0,649,31,592,"592 376c0 -9 -1 -20 -3 -31c-1 -12 -3 -25 -5 -39l-59 -306h-157l49 262c4 18 6 31 8 43s3 22 3 29c0 19 -6 34 -15 44c-11 10 -26 16 -45 16c-32 0 -60 -13 -84 -39c-23 -26 -39 -62 -48 -108l-48 -247h-157l95 503h159l-15 -73c29 29 58 50 88 64c29 14 59 21 91 21 c45 0 81 -12 106 -36c24 -25 37 -59 37 -103"],120420:[515,13,625,36,589,"425 304c0 31 -7 55 -22 71c-14 17 -35 25 -62 25c-40 0 -75 -18 -101 -56s-39 -86 -39 -144c0 -33 7 -56 21 -73c15 -17 35 -25 62 -25c41 0 75 19 101 57s40 86 40 145zM589 303c0 -38 -6 -75 -19 -111c-14 -36 -33 -69 -58 -98c-30 -36 -65 -62 -106 -80 s-86 -27 -136 -27c-73 0 -130 19 -172 57c-40 38 -62 90 -62 156c0 37 6 74 21 110c13 36 32 69 57 99c30 34 64 61 105 80c41 17 85 26 135 26c73 0 131 -18 172 -57c42 -38 63 -90 63 -155"],120421:[515,191,646,-10,608,"608 315c0 -39 -6 -77 -17 -114c-11 -35 -28 -69 -48 -99c-27 -38 -57 -66 -90 -85c-35 -20 -71 -30 -108 -30c-35 0 -63 7 -87 21c-23 13 -43 35 -59 65l-51 -264h-158l132 694h159l-15 -73c25 29 50 50 76 64c26 15 55 21 86 21c56 0 99 -17 132 -54 c32 -36 48 -85 48 -146zM445 305c0 30 -7 54 -20 69c-14 16 -35 24 -61 24c-40 0 -73 -19 -99 -57s-38 -88 -38 -149c0 -27 7 -49 21 -64c15 -17 34 -24 61 -24c39 0 72 18 98 56s38 86 38 145"],120422:[515,191,650,36,617,"617 503l-132 -694h-158l50 264c-23 -30 -49 -52 -75 -65c-26 -14 -55 -21 -86 -21c-56 0 -100 18 -131 53c-33 36 -49 86 -49 148c0 38 5 76 17 113c11 36 27 69 49 99c27 38 56 66 90 86c34 19 70 29 108 29c34 0 62 -6 86 -21c23 -14 43 -35 59 -64l14 73h158z M417 310c0 28 -8 50 -21 65c-15 16 -35 23 -60 23c-40 0 -72 -18 -98 -56c-27 -37 -39 -85 -39 -144c0 -31 7 -54 21 -70c13 -16 34 -24 60 -24c40 0 74 18 99 57c25 38 38 87 38 149"],120423:[515,0,442,31,494,"494 512l-28 -146c-11 7 -23 11 -36 15c-14 3 -27 4 -43 4c-40 0 -73 -12 -100 -39s-45 -64 -54 -114l-45 -232h-157l95 503h159l-17 -86c20 32 46 56 78 72c31 18 66 26 103 26c6 0 12 0 19 -1c8 0 16 -1 26 -2"],120424:[515,13,540,10,505,"505 488l-23 -126c-31 15 -62 27 -92 35c-31 7 -60 11 -87 11c-31 0 -55 -4 -72 -11c-17 -10 -25 -21 -25 -36c0 -10 5 -16 15 -22c9 -5 27 -11 54 -17l29 -6c64 -13 108 -31 133 -53c27 -21 39 -51 39 -90c0 -58 -22 -104 -67 -137c-45 -32 -108 -49 -188 -49 c-34 0 -69 3 -104 8s-71 13 -107 24l23 126c29 -16 60 -30 92 -38c32 -9 65 -13 99 -13c33 0 58 4 75 12s25 20 25 36c0 11 -4 19 -14 25c-9 5 -28 11 -58 18l-29 5c-56 12 -96 30 -120 54c-25 23 -36 55 -36 96c0 57 20 100 63 130c40 30 100 45 177 45c33 0 67 -2 99 -6 c33 -6 66 -12 99 -21"],120425:[646,0,431,43,462,"462 503l-22 -115h-161l-41 -213c-1 -5 -2 -8 -2 -12v-9c0 -14 4 -24 12 -30c10 -6 24 -9 46 -9h81l-22 -115h-133c-47 0 -83 10 -108 30c-25 21 -38 50 -38 89c0 8 1 17 2 26c1 10 2 20 4 30l40 213h-77l22 115h78l27 143h158l-27 -143h161"],120426:[503,13,649,60,619,"619 503l-96 -503h-158l14 74c-27 -30 -54 -51 -84 -66c-30 -14 -61 -21 -94 -21c-45 0 -80 12 -104 36c-24 25 -37 59 -37 103c0 10 1 22 2 33c1 12 2 24 5 37l58 307h157l-49 -262c-4 -17 -7 -31 -8 -43c-2 -12 -3 -22 -3 -29c0 -18 5 -34 15 -44c11 -10 25 -16 44 -16 c33 0 62 13 84 39c23 26 40 62 49 108l47 247h158"],120427:[503,0,589,63,616,"616 503l-288 -503h-167l-98 503h145l64 -351l185 351h159"],120428:[503,0,839,87,843,"843 503l-225 -503h-167l-17 346l-150 -346h-163l-34 503h145l17 -346l148 346h126l18 -345l147 345h155"],120429:[503,0,574,-41,600,"600 503l-224 -244l136 -259h-163l-78 159l-141 -159h-171l236 258l-131 245h164l73 -149l128 149h171"],120430:[503,199,582,0,618,"618 503l-311 -551c-35 -61 -68 -102 -97 -122c-29 -19 -68 -29 -115 -29h-95l16 106h50c26 0 46 5 60 13c14 9 27 25 38 47l14 27l-119 509h149l67 -348l175 348h168"],120431:[503,0,522,-9,526,"526 503l-21 -112l-307 -276h255l-22 -115h-440l21 112l307 276h-243l21 115h429"],120662:[671,0,697,5,693,"693 0h-171l-41 122h-265l-41 -122h-170l243 671h202zM439 247l-90 266l-90 -266h180"],120663:[671,0,702,92,632,"436 482c0 23 -7 41 -21 53c-13 12 -33 18 -60 18h-94v-142h94c27 0 47 6 60 18c14 12 21 30 21 53zM463 206c0 30 -8 51 -25 65c-18 15 -44 22 -78 22h-99v-175h99c34 0 60 7 78 22c16 15 25 37 25 66zM632 192c0 -64 -22 -113 -64 -144c-43 -32 -108 -48 -195 -48h-281 v671h254c91 0 157 -14 198 -43c41 -28 61 -72 61 -135c0 -33 -7 -61 -23 -84c-14 -22 -36 -39 -64 -50c36 -11 64 -31 84 -60s30 -64 30 -107"],120664:[671,0,585,92,558,"558 540h-297v-540h-169v671h466v-131"],120665:[671,0,697,5,693,"693 0h-688l243 671h202zM477 131l-128 382l-129 -382h257"],120666:[671,0,631,92,558,"558 0h-466v671h456v-131h-287v-125h270v-131h-270v-153h297v-131"],120667:[671,0,661,45,616,"616 0h-571v105l352 435h-342v131h552v-105l-352 -435h361v-131"],120668:[671,0,771,92,680,"680 0h-170v284h-249v-284h-169v671h169v-256h249v256h170v-671"],120669:[683,13,775,50,725,"550 335c0 70 -14 125 -42 164c-29 39 -69 59 -121 59c-51 0 -91 -20 -119 -59c-29 -39 -43 -94 -43 -164c0 -71 14 -125 43 -164c28 -39 68 -59 119 -59c52 0 92 20 121 59c28 39 42 93 42 164zM725 335c0 -109 -30 -194 -90 -256c-59 -61 -142 -92 -248 -92 c-105 0 -188 31 -248 92c-59 62 -89 147 -89 256c0 108 30 194 89 256c60 60 143 92 248 92c106 0 189 -32 248 -92c60 -62 90 -148 90 -256zM500 284h-225v131h225v-131"],120670:[671,0,353,92,261,"261 0h-169v671h169v-671"],120671:[671,0,703,92,734,"734 0h-212l-261 264v-264h-169v671h169v-245l244 245h196l-316 -318"],120672:[671,0,697,5,693,"693 0h-171l-173 513l-174 -513h-170l243 671h202"],120673:[671,0,914,92,822,"822 0h-160v490l-152 -361h-107l-151 361v-490h-160v671h215l149 -359l151 359h215v-671"],120674:[671,0,771,92,680,"680 0h-189l-239 460v-460h-160v671h189l238 -460v460h161v-671"],120675:[671,0,586,98,503,"457 284h-313v131h313v-131zM503 540h-405v131h405v-131zM503 0h-405v131h405v-131"],120676:[683,13,775,50,725,"550 335c0 70 -14 125 -42 164c-29 39 -69 59 -121 59c-51 0 -91 -20 -119 -59c-29 -39 -43 -94 -43 -164c0 -71 14 -125 43 -164c28 -39 68 -59 119 -59c52 0 92 20 121 59c28 39 42 93 42 164zM725 335c0 -109 -30 -194 -90 -256c-59 -61 -142 -92 -248 -92 c-105 0 -188 31 -248 92c-59 62 -89 147 -89 256c0 108 30 194 89 256c60 60 143 92 248 92c106 0 189 -32 248 -92c60 -62 90 -148 90 -256"],120677:[671,0,771,92,680,"680 0h-170v540h-249v-540h-169v671h588v-671"],120678:[671,0,672,92,632,"632 452c0 -70 -23 -124 -68 -163c-44 -38 -108 -56 -191 -56h-112v-233h-169v671h281c83 0 147 -20 191 -57c45 -38 68 -92 68 -162zM457 452c0 30 -9 53 -27 69s-43 25 -75 25h-94v-188h94c32 0 57 8 75 25c18 16 27 38 27 69"],120679:[683,13,775,50,725,"725 335c0 -109 -30 -194 -90 -256c-59 -61 -142 -92 -248 -92c-105 0 -188 31 -248 92c-59 62 -89 147 -89 256c0 108 30 194 89 256c60 60 143 92 248 92c106 0 189 -32 248 -92c60 -62 90 -148 90 -256zM543 415c-7 33 -19 61 -35 84c-29 39 -69 59 -121 59 c-51 0 -91 -20 -119 -59c-17 -23 -29 -51 -36 -84h311zM547 284h-319c5 -47 18 -84 40 -113c28 -39 68 -59 119 -59c52 0 92 20 121 59c21 29 34 66 39 113"],120680:[671,0,631,92,558,"558 0h-466v144l209 213l-209 176v138h456v-131h-295l217 -181l-224 -228h312v-131"],120681:[671,0,615,5,610,"610 540h-218v-540h-169v540h-218v131h605v-131"],120682:[671,0,650,-10,660,"660 671l-251 -389v-282h-169v282l-250 389h185l150 -240l149 240h186"],120683:[671,0,775,50,725,"303 208v254c-14 -6 -25 -13 -35 -22c-29 -25 -43 -60 -43 -105c0 -47 14 -81 43 -105c10 -9 21 -17 35 -22zM550 335c0 44 -14 79 -42 105c-10 9 -22 16 -36 22v-254c14 5 25 13 36 22c28 28 42 62 42 105zM725 335c0 -84 -30 -149 -90 -197c-42 -33 -97 -55 -163 -65 v-73h-169v73c-66 9 -121 31 -164 65c-59 48 -89 113 -89 197s30 149 89 197c43 34 98 56 164 65v74h169v-74c66 -9 121 -31 163 -65c60 -48 90 -113 90 -197"],120684:[671,0,697,19,678,"678 0h-177l-153 229l-152 -229h-177l228 342l-219 329h176l144 -217l143 217h178l-219 -329"],120685:[671,0,775,56,721,"721 487c0 -106 -28 -191 -83 -253c-55 -63 -110 -95 -165 -95v-139h-169v139c-55 0 -109 32 -164 94c-56 62 -84 147 -84 254v184h169v-158c0 -72 6 -121 19 -145c24 -45 44 -68 60 -68v371h169v-371c16 0 36 23 60 68c13 24 19 73 19 145v158h169v-184"],120686:[683,0,770,27,743,"743 0h-301v140c11 6 21 14 30 23c50 52 75 116 75 191c0 58 -13 106 -42 145s-69 59 -120 59s-92 -20 -120 -59s-43 -87 -43 -145c0 -75 25 -139 77 -191c8 -9 18 -17 29 -23v-140h-301v131h135c-77 47 -114 123 -114 228c0 93 29 170 89 232c60 60 143 92 248 92 s187 -32 248 -92c60 -62 90 -139 90 -232c0 -105 -39 -181 -115 -228h135v-131"],120687:[671,0,697,5,693,"693 671l-243 -671h-202l-243 671h688zM478 540h-257l128 -382"],120688:[514,11,627,48,585,"585 0h-45c-47 0 -82 13 -105 38c-5 5 -9 10 -10 13c-14 -19 -28 -34 -42 -45c-14 -12 -58 -18 -131 -17c-72 0 -124 23 -155 68c-33 46 -49 112 -49 201c0 88 17 150 50 185c42 47 103 70 183 71c68 1 117 -18 147 -60l15 49h137l-86 -259l13 -69c8 -49 22 -74 42 -74 h36v-101zM367 265l-13 73c-9 46 -32 68 -70 69c-20 0 -38 -13 -54 -40c-17 -25 -25 -64 -25 -117c0 -52 8 -91 22 -115c14 -23 33 -36 55 -36c22 -1 41 22 55 68"],120689:[711,191,656,84,612,"445 183c0 43 -17 77 -51 103c-19 13 -54 19 -106 20v103c48 8 75 17 82 28c19 26 28 48 28 66c0 26 -5 47 -17 65c-12 17 -31 25 -58 25c-32 0 -53 -12 -64 -37c-12 -26 -18 -62 -18 -110v-195c0 -48 9 -84 27 -109c18 -26 44 -38 78 -38c38 0 63 10 77 30 c16 21 22 37 22 49zM612 185c0 -53 -19 -99 -55 -139c-37 -40 -88 -59 -154 -59c-65 0 -119 29 -162 86v-264h-157v629c0 84 20 147 60 190c34 35 67 58 99 68c33 11 61 15 83 15c23 0 36 -1 39 -1c60 -9 107 -34 141 -72c23 -26 35 -67 35 -121c0 -27 -8 -53 -24 -78 c-20 -31 -44 -47 -74 -50c44 -12 79 -30 106 -55c42 -39 63 -88 63 -149"],120690:[503,191,616,15,602,"602 503l-202 -503v-191h-157v191l-130 338c-10 26 -19 42 -28 47c-16 8 -29 12 -40 12h-30v106h72c20 0 52 -11 96 -33c20 -10 43 -49 67 -118l71 -194l122 345h159"],120691:[707,13,627,43,585,"585 249c0 -81 -25 -145 -73 -192s-114 -70 -197 -70c-85 0 -151 23 -199 70c-49 47 -73 112 -73 194c0 63 24 118 73 166c14 14 31 27 50 37c-44 23 -65 59 -65 106c0 98 77 147 232 147c78 0 137 -11 179 -33v-106c-35 21 -100 31 -194 31c-49 0 -74 -15 -74 -43 c0 -29 34 -48 102 -58c69 -10 123 -32 164 -67c50 -40 75 -101 75 -182zM421 249c0 44 -10 78 -31 101c-20 23 -46 35 -74 38c-14 2 -27 4 -39 8c-15 -8 -30 -19 -42 -35c-19 -27 -29 -63 -29 -111c0 -47 10 -83 29 -109c19 -27 46 -40 79 -40c32 0 59 14 78 40 c20 27 29 63 29 108"],120692:[515,13,512,54,449,"449 12c-26 -8 -53 -15 -80 -18c-27 -5 -54 -7 -81 -7c-77 0 -134 13 -175 39c-39 26 -59 65 -59 117c0 34 9 61 27 82c19 22 46 37 81 46c-32 8 -55 21 -71 40s-25 43 -25 73c0 45 17 78 51 99s85 32 153 32c25 0 51 -2 77 -5c26 -4 53 -10 80 -16v-108 c-18 9 -39 15 -64 20c-25 4 -46 7 -63 7c-28 0 -50 -5 -66 -16s-24 -23 -24 -35c0 -13 8 -24 24 -35c15 -9 40 -13 74 -13h54v-101h-52c-37 0 -65 -5 -83 -17c-20 -11 -30 -26 -30 -44s10 -32 29 -44s46 -18 79 -18c23 0 47 4 72 9c27 7 51 16 72 26v-113"],120693:[699,191,540,43,492,"492 -42c0 -47 -13 -84 -39 -110s-63 -39 -111 -39v101c20 0 34 4 40 13c7 9 11 19 11 30s-4 22 -13 32s-21 15 -38 15c-199 0 -299 75 -299 226c0 144 94 263 280 358h-271v115h432v-115c-188 -88 -283 -208 -284 -359c0 -71 54 -108 159 -110c36 -1 67 -16 93 -44 c27 -29 40 -66 40 -113"],120694:[515,191,656,84,579,"579 -191h-158v241v185c0 43 -1 72 -3 90c-2 16 -6 28 -10 36c-6 10 -14 18 -25 24s-23 9 -36 9c-34 0 -59 -13 -78 -39s-28 -62 -28 -108v-247h-157v503h157v-73c24 29 49 50 76 64c27 15 56 21 88 21c57 0 100 -17 130 -53c29 -36 44 -88 44 -156v-497"],120695:[707,10,627,43,585,"419 299h-211c2 -61 10 -104 27 -129c27 -44 52 -65 78 -66c26 0 53 22 80 66c15 26 24 69 26 129zM419 414c-3 49 -12 87 -27 116c-22 44 -48 65 -78 65c-31 0 -57 -21 -79 -65c-15 -30 -24 -68 -26 -116h210zM585 345c0 -109 -22 -196 -64 -259 c-42 -65 -112 -96 -207 -96c-96 0 -165 31 -208 96c-42 63 -63 150 -63 259c0 110 21 198 61 263c42 65 112 99 210 99s167 -34 209 -99c41 -65 62 -153 62 -263"],120696:[503,17,362,78,321,"321 -6c-18 -8 -59 -11 -121 -11c-19 0 -39 2 -58 8c-30 9 -50 27 -58 55c-3 13 -6 32 -6 59v398h157v-340c0 -39 4 -63 11 -72c7 -10 19 -15 36 -15c16 0 29 0 39 2v-84"],120697:[503,0,653,84,598,"598 0h-187l-143 217l-27 -24v-193h-157v503h157v-144l156 144h175l-189 -177"],120698:[699,0,575,30,546,"546 0h-158l-98 264l-103 -264h-157l190 458l-27 76c-8 23 -18 38 -29 47s-30 12 -58 12h-49v106h91c53 0 94 -12 123 -35s53 -61 73 -116"],120699:[503,192,673,85,642,"642 7c-15 -7 -30 -12 -44 -15c-13 -3 -27 -5 -40 -5c-26 0 -47 6 -64 17c-17 12 -30 29 -40 54c-14 -24 -31 -41 -50 -53c-20 -12 -43 -18 -69 -18c-21 0 -40 4 -56 10c-15 8 -27 19 -36 32v-221h-158v695h158v-292c0 -35 8 -61 23 -78c14 -17 37 -25 66 -25 c31 0 53 8 68 25c14 17 22 43 22 78v292h158v-336c0 -22 3 -36 7 -45c5 -8 13 -13 24 -13c6 0 11 1 16 3c4 1 10 4 15 8v-113"],120700:[503,0,619,15,573,"573 321c0 -59 -20 -114 -60 -166c-52 -69 -96 -120 -132 -155h-173l-193 503h157l130 -371c77 71 115 140 117 207c1 17 -3 38 -9 66c-13 45 -32 78 -59 98h120c39 -16 67 -49 83 -95c13 -34 19 -63 19 -87"],120701:[699,191,540,43,492,"492 -42c0 -47 -13 -84 -39 -110s-63 -39 -111 -39v101c20 0 34 4 40 13c7 9 11 19 11 30s-4 22 -13 32s-21 15 -38 15c-199 0 -299 64 -299 193c0 107 58 172 175 196c-80 2 -120 37 -119 105c0 47 36 77 105 90h-152v115h432v-115c-160 0 -239 -30 -239 -90 c-1 -57 57 -86 174 -85v-103c-146 1 -218 -37 -219 -113c1 -52 54 -78 159 -78c35 0 66 -15 94 -44c26 -29 39 -66 39 -113"],120702:[515,13,627,43,584,"420 251c0 48 -9 85 -27 111c-18 25 -45 38 -79 38s-61 -13 -79 -38c-19 -26 -28 -63 -28 -111s9 -84 28 -111c18 -25 45 -38 79 -38s61 13 79 38c18 27 27 63 27 111zM584 251c0 -83 -24 -147 -72 -194c-47 -47 -114 -70 -198 -70c-85 0 -151 23 -199 70 c-49 47 -72 111 -72 194s23 147 72 194c48 47 114 70 199 70c84 0 151 -23 198 -70c48 -47 72 -111 72 -194"],120703:[503,17,722,42,663,"663 388h-86v-225c0 -39 3 -64 10 -72c8 -10 19 -15 35 -15c18 0 31 0 40 2v-84c-18 -8 -58 -11 -121 -11c-19 0 -38 2 -57 8c-31 9 -51 27 -59 55c-4 13 -6 32 -6 59v283h-134v-388h-157v388h-86v115h621v-115"],120704:[517,191,656,84,612,"612 251c0 -78 -20 -141 -58 -190c-40 -49 -89 -74 -150 -74c-34 0 -64 7 -91 21c-26 13 -50 35 -72 65v-264h-157v434c0 84 22 147 66 190c39 38 77 62 113 70c37 9 73 14 108 14c12 0 23 -1 33 -2c57 -4 107 -29 150 -74c38 -42 58 -105 58 -190zM449 251 c0 48 -9 85 -26 110c-18 24 -43 37 -77 37s-60 -13 -78 -37c-18 -26 -27 -62 -27 -110s9 -84 27 -109c18 -26 44 -38 78 -38s59 12 77 38c17 25 26 61 26 109"],120705:[515,191,544,43,478,"478 356c-43 29 -86 44 -131 44c-44 0 -79 -13 -103 -38c-25 -27 -37 -64 -37 -111c0 -45 11 -79 35 -100c23 -20 55 -33 95 -36c42 -2 75 -17 100 -45c26 -28 39 -65 39 -112s-13 -84 -39 -110c-25 -26 -63 -39 -111 -39v101c20 0 34 4 41 13s11 19 11 30s-5 22 -14 32 c-8 10 -21 15 -38 15c-98 0 -167 19 -208 57c-50 46 -75 111 -75 194s25 148 75 194c50 47 119 70 208 70c52 0 102 -9 152 -27v-132"],120706:[503,13,710,43,659,"420 251c0 48 -9 85 -27 111c-18 25 -45 38 -79 38c-35 0 -61 -13 -79 -38c-19 -26 -28 -63 -28 -111s9 -84 28 -111c18 -25 44 -38 79 -38c34 0 61 13 79 38c18 27 27 63 27 111zM659 388h-104c19 -39 29 -84 29 -137c0 -83 -24 -147 -72 -194 c-47 -47 -114 -70 -198 -70c-85 0 -151 23 -199 70c-49 47 -72 111 -72 194s24 147 72 194c40 39 106 58 199 58h345v-115"],120707:[503,17,579,21,553,"553 388h-187v-225c0 -39 3 -63 10 -72c8 -10 19 -15 36 -15s29 0 39 2v-84c-18 -8 -58 -11 -120 -11c-20 0 -40 2 -59 8c-30 9 -49 27 -58 55c-4 13 -6 33 -6 59v283h-187v115h532v-115"],120708:[503,9,620,78,574,"574 287c0 -96 -19 -168 -57 -219s-108 -77 -210 -77c-86 0 -144 12 -174 36c-37 29 -55 73 -55 134v342h157v-348c0 -22 5 -38 17 -48c10 -10 29 -15 57 -15c34 0 65 20 92 61c14 19 20 63 20 134c0 41 -3 75 -10 99c-15 57 -34 96 -59 117h121c34 -28 62 -66 83 -114 c12 -28 18 -62 18 -102"],120709:[508,191,716,64,659,"659 251c0 -148 -73 -232 -220 -251v-191h-155v191c-146 19 -220 103 -220 251c0 83 24 147 73 194c39 39 84 58 132 58v-103c-6 0 -16 -14 -28 -38c-12 -26 -19 -57 -19 -94c0 -72 20 -123 62 -153v176c0 144 58 217 174 217c45 0 87 -19 129 -58 c48 -44 72 -111 72 -199zM500 268c1 39 -1 70 -9 91s-17 30 -27 29c-17 -2 -25 -34 -25 -97v-176c40 29 61 80 61 153"],120710:[503,191,585,25,560,"560 -191h-72c-54 0 -95 11 -123 33c-27 23 -52 61 -75 118l-7 20l-92 -171h-166l187 351l-69 178c-10 24 -20 41 -31 48c-11 8 -23 11 -38 11h-49v106h91c39 0 73 -11 101 -31c28 -22 55 -62 77 -120l8 -21l92 172h166l-187 -352l70 -177c9 -24 18 -39 28 -48 c11 -8 25 -12 40 -12h49v-105"],120711:[503,191,727,65,658,"658 264c0 -156 -73 -245 -219 -264v-191h-155v191c-146 19 -219 108 -219 264v239h157v-235c0 -72 20 -123 62 -153v388h155v-388c42 30 62 81 62 153v235h157v-239"],120712:[503,12,791,43,748,"748 255c0 -179 -65 -268 -195 -267c-95 0 -147 43 -157 129c-11 -86 -63 -129 -159 -129c-129 -1 -194 88 -194 267c0 77 29 160 86 248h135c-38 -71 -57 -152 -57 -246s20 -141 61 -142c34 0 50 68 49 205h157c-1 -137 14 -205 49 -205c40 1 61 48 61 142 s-19 175 -57 246h134c58 -88 87 -171 87 -248"],120713:[620,13,536,60,475,"474 259c-7 -98 -35 -170 -83 -218c-39 -35 -82 -54 -129 -54c-50 0 -92 13 -126 41c-41 33 -65 77 -73 132c-8 61 1 115 26 164c25 47 69 70 131 70c33 0 65 -10 98 -31c13 -8 29 -24 49 -48c0 19 -1 39 -5 61c-4 33 -13 59 -24 77c-35 50 -77 76 -126 76 c-24 0 -54 -8 -89 -24l-14 99c42 11 78 16 108 16c90 0 159 -39 209 -117c23 -35 38 -80 45 -134c6 -34 6 -71 3 -110zM355 209c-31 51 -66 77 -107 77c-39 0 -62 -21 -70 -62c-6 -27 -8 -52 -6 -75c3 -22 12 -40 26 -53c13 -14 31 -21 52 -21c17 0 32 5 46 16 c16 13 29 32 41 56c8 20 15 40 18 62"],120714:[515,13,596,67,502,"502 6l-42 -8c-38 -7 -75 -11 -111 -11c-89 0 -158 23 -208 70c-49 46 -74 110 -74 194s25 148 74 194c50 47 119 70 208 70c38 0 75 -3 111 -11c28 -5 42 -9 42 -9v-114c-6 3 -17 7 -36 13c-37 9 -71 14 -103 14c-41 0 -73 -9 -95 -28c-23 -19 -36 -46 -39 -79h273v-99 l-273 -1c3 -34 16 -60 39 -79c22 -19 55 -28 95 -28c35 0 68 4 103 15c22 6 35 12 36 15v-118"],120715:[707,10,604,50,556,"415 414c1 38 -3 69 -15 94c-27 58 -52 87 -75 87c-46 0 -71 -26 -71 -80c-1 -47 12 -75 35 -85c50 -22 91 -27 126 -16zM556 348c-3 -116 -24 -204 -60 -262c-41 -65 -105 -96 -192 -96c-82 0 -147 31 -193 96c-41 57 -62 136 -60 238h148c1 -87 14 -145 37 -175 c24 -30 46 -45 68 -45c32 1 57 20 75 59c19 48 30 94 31 137c-61 -4 -118 5 -171 24c-87 32 -131 98 -131 199c0 120 73 181 217 184c80 0 138 -32 179 -96c37 -61 55 -148 52 -263"],120716:[504,6,680,55,624,"624 419c0 -13 -8 -35 -26 -68c-13 -24 -46 -59 -100 -104c-9 -21 -15 -42 -15 -62s4 -40 10 -59c7 -19 25 -29 56 -29c16 0 38 16 65 48v-130c-18 -15 -42 -21 -71 -21c-129 0 -194 57 -194 170c0 14 2 25 7 30l-66 -36c-29 -109 -81 -164 -158 -164 c-52 0 -77 28 -77 85c0 13 8 35 26 68c13 24 46 59 100 104c10 20 14 42 14 62s-3 39 -10 59c-7 19 -25 29 -54 29c-18 0 -39 -16 -66 -49v131c18 15 42 21 71 21c119 0 183 -41 191 -123c2 -17 2 -32 2 -47s-1 -25 -5 -30l65 35c29 110 83 164 160 164c50 0 75 -27 75 -84"],120717:[699,191,729,60,662,"505 251c0 47 -13 87 -38 119c-11 14 -19 19 -28 19v-269l28 20c25 19 38 57 38 111zM662 251c0 -80 -24 -145 -75 -194c-36 -36 -85 -58 -148 -68v-180h-156v180c-63 10 -112 32 -148 68c-51 49 -75 114 -75 194c0 77 21 142 60 194c30 37 84 60 163 67v187h156v-187 c79 -7 133 -30 163 -67c40 -52 60 -117 60 -194zM283 120v269c-9 0 -17 -5 -28 -19c-24 -32 -38 -72 -38 -119c0 -54 14 -92 38 -111"],120718:[517,199,656,84,612,"612 251c0 -78 -20 -141 -58 -190c-40 -49 -89 -74 -150 -74c-34 0 -64 7 -91 21c-26 13 -50 35 -72 65v-73c0 -62 18 -93 53 -93h278v-106h-278c-140 0 -210 66 -210 197v245c0 80 22 143 66 190c52 56 126 84 221 84c76 0 137 -26 183 -76c38 -42 58 -105 58 -190z M449 251c0 48 -9 85 -26 110c-18 24 -43 37 -77 37s-60 -13 -78 -37c-18 -26 -27 -62 -27 -110s9 -84 27 -109c18 -26 44 -38 78 -38s59 12 77 38c17 25 26 61 26 109"],120719:[503,12,787,22,761,"761 388h-42c18 -46 27 -90 27 -133c0 -179 -65 -267 -195 -267c-95 0 -147 43 -157 129c-11 -86 -63 -129 -159 -129c-129 0 -194 88 -194 267c0 43 9 87 26 133h-45v115h739v-115zM582 257c0 47 -5 90 -15 131h-348c-10 -41 -14 -84 -14 -131c0 -94 20 -142 61 -142 c32 0 48 69 48 205h158c0 -136 16 -205 49 -205c40 0 61 48 61 142"],120720:[671,0,697,-65,615,"615 0h-161l-19 122h-262l-64 -122h-174l371 671h193zM414 244l-40 258l-137 -258h177"],120721:[671,0,694,21,631,"458 499c0 17 -6 31 -18 40c-11 9 -28 14 -51 14h-94l-27 -142h94c31 0 53 8 71 23c17 16 25 37 25 65zM432 227c0 22 -7 40 -21 50c-15 11 -36 16 -66 16h-100l-33 -175h100c38 0 68 9 89 28c20 19 31 45 31 81zM631 527c0 -40 -11 -77 -32 -107 c-23 -32 -52 -52 -87 -61c29 -8 52 -24 67 -46s23 -50 23 -83c0 -73 -26 -129 -79 -169c-52 -41 -126 -61 -221 -61h-281l128 671h254c77 0 135 -12 172 -35c38 -23 56 -60 56 -109"],120722:[671,0,571,21,615,"615 671l-25 -131h-297l-103 -540h-169l128 671h466"],120723:[671,0,697,-66,622,"622 0h-688l371 671h201zM430 131l-54 382l-203 -382h257"],120724:[671,0,618,21,605,"605 671l-25 -131h-287l-24 -125h270l-25 -131h-270l-29 -153h296l-24 -131h-466l128 671h456"],120725:[671,0,648,-26,663,"663 671l-20 -107l-426 -433h354l-26 -131h-571l20 107l426 433h-334l26 131h551"],120726:[671,0,756,21,736,"736 671l-127 -671h-170l54 284h-249l-54 -284h-169l128 671h169l-49 -256h250l48 256h169"],120727:[683,13,773,40,733,"557 420c0 29 -7 56 -19 79c-21 39 -58 59 -109 59c-52 0 -96 -20 -132 -59c-35 -39 -60 -94 -73 -164c-6 -28 -9 -56 -9 -86c0 -28 8 -55 20 -78c21 -39 58 -59 109 -59c52 0 96 20 132 59c35 39 60 93 73 164c6 27 8 55 8 85zM733 426c0 -28 -3 -59 -9 -91 c-21 -109 -67 -194 -139 -256c-71 -61 -160 -92 -264 -92c-106 0 -183 31 -231 92c-34 43 -50 99 -50 165c0 27 3 59 9 91c21 108 67 194 139 256c71 60 160 92 265 92s182 -32 230 -92c34 -44 50 -99 50 -165zM514 415l-25 -131h-224l24 131h225"],120728:[671,0,339,21,318,"318 671l-128 -671h-169l128 671h169"],120729:[671,0,692,21,755,"755 671l-376 -326l284 -345h-199l-221 280l-53 -280h-169l128 671h169l-46 -241l279 241h204"],120730:[671,0,697,-66,622,"622 0h-171l-75 513l-272 -513h-170l371 671h201"],120731:[671,0,900,21,879,"879 671l-128 -671h-160l93 495l-227 -366h-91l-91 366l-94 -495h-160l128 671h208l84 -356l222 356h216"],120732:[671,0,756,21,736,"736 671l-127 -671h-189l-151 465l-88 -465h-160l128 671h189l150 -465l88 465h160"],120733:[671,0,572,27,560,"465 415l-25 -131h-312l25 131h312zM560 671l-25 -131h-405l25 131h405zM456 131l-24 -131h-405l25 131h404"],120734:[683,13,772,36,736,"557 396c0 52 -11 93 -35 120c-23 28 -57 42 -101 42c-58 0 -108 -27 -147 -81c-40 -54 -60 -121 -60 -202c0 -51 12 -92 34 -120c24 -28 56 -43 98 -43c33 0 63 8 89 22c27 15 49 36 67 65c18 27 32 58 42 92c9 34 13 69 13 105zM736 414c0 -54 -8 -106 -24 -155 c-16 -48 -40 -92 -71 -130c-38 -48 -83 -83 -135 -107c-52 -23 -112 -35 -180 -35c-88 0 -157 25 -210 74c-54 49 -80 114 -80 195c0 54 8 106 24 154c16 49 40 92 71 132c38 47 82 83 134 106c53 23 113 35 180 35c88 0 158 -25 212 -75c52 -50 79 -114 79 -194"],120735:[671,0,756,21,736,"736 671l-127 -671h-170l104 540h-250l-103 -540h-169l128 671h587"],120736:[671,0,662,21,649,"649 489c0 -35 -6 -69 -19 -101c-12 -31 -31 -59 -56 -83c-26 -25 -56 -44 -92 -56c-36 -11 -82 -16 -136 -16h-112l-44 -233h-169l128 671h281c69 0 122 -17 161 -48c39 -32 58 -77 58 -134zM475 470c0 25 -7 43 -22 56s-37 20 -66 20h-92l-36 -188h93c41 0 70 9 92 28 c21 20 31 48 31 84"],120737:[683,13,773,40,733,"733 426c0 -28 -3 -59 -9 -91c-21 -109 -67 -194 -139 -256c-71 -61 -160 -92 -264 -92c-106 0 -183 31 -231 92c-34 43 -50 99 -50 165c0 27 3 59 9 91c21 108 67 194 139 256c71 60 160 92 265 92s182 -32 230 -92c34 -44 50 -99 50 -165zM557 420c0 29 -7 56 -19 79 c-21 39 -58 59 -109 59c-52 0 -96 -20 -132 -59c-20 -23 -37 -51 -50 -84h310v5zM537 284h-321c-1 -11 -1 -23 -1 -35c0 -28 8 -55 20 -78c21 -39 58 -59 109 -59c52 0 96 20 132 59c26 29 47 66 61 113"],120738:[671,0,618,21,605,"605 671l-24 -131h-295l181 -181l-267 -228h311l-24 -131h-466l27 144l250 213l-176 176l27 138h456"],120739:[671,0,612,48,678,"678 671l-25 -131h-218l-103 -540h-169l103 540h-218l25 131h605"],120740:[671,0,649,63,734,"734 671l-324 -391l-53 -280h-169l53 280l-178 391h169l112 -249l195 249h195"],120741:[671,0,774,43,730,"552 367c0 30 -8 53 -25 73c-8 9 -19 16 -31 22l-49 -254c15 5 28 13 40 22c34 28 55 62 63 105c1 11 2 22 2 32zM326 462c-14 -6 -27 -13 -40 -22c-32 -25 -54 -60 -62 -105c-2 -13 -4 -25 -4 -35c0 -30 9 -53 26 -70c8 -9 19 -17 32 -22zM730 391c0 -17 -2 -36 -6 -56 c-16 -84 -58 -149 -127 -197c-49 -33 -108 -55 -176 -65l-14 -73h-169l14 73c-63 9 -115 31 -151 65c-38 36 -58 83 -58 140c0 17 2 37 6 57c16 84 58 149 127 197c50 34 108 56 176 65l14 74h169l-14 -74c65 -9 114 -31 151 -65c39 -36 58 -83 58 -141"],120742:[671,0,684,-51,726,"726 671l-285 -332l161 -339h-172l-107 224l-191 -224h-183l295 344l-156 327h173l101 -211l180 211h184"],120743:[671,0,770,78,787,"787 671l-35 -184c-20 -106 -64 -191 -131 -253c-68 -63 -128 -95 -183 -95l-27 -139h-168l26 139c-54 0 -103 32 -147 94c-30 43 -44 95 -44 159c0 29 3 62 9 95l35 184h168l-29 -158c-9 -46 -13 -79 -13 -100s2 -36 5 -45c15 -45 31 -68 46 -68l71 371h169l-70 -371 c16 0 40 23 72 68c18 24 34 73 47 145l30 158h169"],120744:[683,0,764,-45,726,"726 430c0 -23 -2 -46 -8 -71c-20 -105 -72 -181 -157 -228h135l-26 -131h-300l27 140c12 6 23 14 33 23c61 52 98 116 113 191c3 20 5 43 5 68c0 26 -7 52 -21 77c-20 39 -56 59 -109 59c-51 0 -95 -20 -130 -59c-36 -39 -59 -87 -70 -145c-4 -19 -6 -38 -6 -56 c0 -51 15 -97 45 -135c7 -9 16 -17 26 -23l-27 -140h-301l24 131h135c-51 36 -77 90 -77 161c0 21 2 43 6 67c18 93 63 170 134 232c72 60 160 92 266 92c105 0 182 -32 229 -92c36 -46 54 -100 54 -161"],120745:[661,10,697,-2,686,"686 661l-371 -671h-201l-116 671h688zM447 530h-257l54 -382"],120746:[514,11,622,38,627,"627 503l-135 -259v-69c-1 -49 8 -74 27 -74h36l-18 -101h-45c-47 0 -80 13 -99 38c-4 5 -7 10 -8 13c-17 -19 -34 -34 -49 -45c-16 -12 -57 -17 -123 -17c-80 0 -132 23 -154 68c-15 27 -21 58 -21 93s4 71 11 108c16 88 45 150 84 185c53 48 119 71 201 71 c66 0 110 -19 131 -60l26 49h136zM369 338c0 46 -19 68 -57 69c-20 0 -40 -13 -62 -39c-20 -26 -37 -65 -46 -118c-5 -26 -8 -49 -8 -68s3 -35 8 -47c10 -24 27 -36 49 -36c23 0 44 22 67 68l48 98"],120747:[711,191,648,-11,593,"437 531c0 41 -20 62 -60 62c-32 0 -56 -12 -72 -37c-16 -26 -29 -62 -38 -110l-37 -195c-3 -19 -5 -38 -5 -58c0 -19 3 -37 11 -51c13 -26 36 -38 71 -38c37 0 65 10 83 30c18 21 29 37 31 49c2 9 3 18 3 27c0 30 -12 56 -35 76c-17 13 -51 19 -102 20l20 103 c49 8 78 17 87 28c23 26 37 48 40 66c2 10 3 19 3 28zM593 228c0 -71 -29 -131 -87 -182c-44 -40 -99 -59 -164 -59c-66 0 -115 29 -146 86l-50 -264h-157l120 629c15 84 47 147 96 190c40 35 77 58 112 68c34 11 62 15 84 15l41 -1c57 -9 100 -34 127 -72 c11 -17 17 -36 17 -58s-2 -44 -6 -63c-5 -27 -19 -55 -42 -82c-23 -28 -50 -43 -79 -46c40 -12 74 -31 98 -59c23 -26 36 -60 36 -102"],120748:[503,191,614,66,673,"673 503l-297 -503l-36 -191h-158l36 191l-65 338c-5 26 -12 42 -20 47c-14 8 -27 12 -36 12h-31l20 106h72c20 0 50 -11 91 -33c17 -10 31 -49 44 -118l34 -194l187 345h159"],120749:[707,13,625,16,572,"572 674l-21 -106c-31 21 -94 31 -188 31c-49 0 -77 -15 -82 -43v-7c0 -25 30 -42 91 -51c132 -21 197 -84 197 -188c0 -18 -2 -39 -6 -61c-15 -81 -52 -145 -109 -192c-56 -47 -127 -70 -210 -70c-85 0 -147 23 -186 70c-29 34 -42 76 -42 128c0 93 37 170 110 232 c18 14 37 27 57 37c-31 19 -46 46 -46 81c0 8 0 17 2 25c18 98 106 147 259 147c79 0 136 -11 174 -33zM405 300c0 18 -7 35 -17 50c-17 23 -39 35 -68 38c-12 2 -25 4 -37 8c-17 -8 -33 -19 -48 -35c-25 -27 -41 -63 -50 -111c-3 -18 -5 -37 -5 -56s4 -38 12 -53 c16 -27 39 -40 72 -40c34 0 62 14 87 40c24 27 41 63 49 108c3 15 5 32 5 51"],120750:[515,13,507,27,471,"471 494l-21 -108c-16 9 -36 15 -60 20c-25 4 -48 7 -70 7s-43 -5 -61 -16c-21 -12 -31 -24 -31 -37c0 -14 6 -24 19 -33c12 -9 36 -13 70 -13h55l-20 -101h-51c-38 0 -68 -6 -89 -17c-25 -14 -37 -31 -37 -52c0 -14 8 -26 23 -37s37 -17 66 -17c56 0 109 12 159 35 l-22 -113c-55 -17 -111 -25 -166 -25c-139 0 -208 42 -208 123c0 47 15 86 47 115c22 22 52 37 90 46c-52 13 -79 42 -79 87c0 8 1 16 3 26c8 45 32 78 70 99s91 32 160 32c51 0 101 -7 153 -21"],120751:[699,191,530,32,567,"567 699l-21 -115c-205 -88 -322 -208 -352 -359c-2 -8 -3 -15 -3 -23c0 -56 47 -85 140 -87c37 -1 65 -16 85 -44c16 -19 22 -44 22 -73c0 -13 -1 -26 -4 -40c-9 -47 -29 -84 -59 -110c-31 -26 -71 -39 -120 -39l20 101c21 0 35 4 44 13c11 12 17 23 17 35 c0 11 -3 21 -9 29s-18 13 -35 13c-174 0 -260 57 -260 173c0 17 2 34 5 53c27 144 143 263 347 358h-270l21 115h432"],120752:[515,191,649,50,610,"603 306l-95 -497h-158l46 241l35 185c8 43 13 72 14 90c2 16 0 28 -3 36c-4 10 -10 19 -20 24c-9 6 -21 9 -35 9c-33 0 -61 -13 -84 -39c-24 -26 -40 -62 -49 -108l-47 -247h-157l95 503h158l-15 -73c30 29 59 50 89 64c29 14 60 21 92 21c57 0 97 -17 119 -53 c23 -36 28 -88 15 -156"],120753:[707,10,624,28,596,"409 299h-212c-4 -29 -7 -53 -7 -75c0 -23 4 -41 9 -54c19 -44 41 -66 67 -66s56 22 91 66c21 26 38 69 52 129zM434 474c0 20 -3 39 -8 56c-15 44 -36 65 -67 65c-30 0 -60 -21 -91 -65c-20 -30 -37 -68 -48 -116h210c3 19 4 40 4 60zM596 483c0 -45 -5 -91 -14 -138 c-20 -109 -58 -196 -112 -259c-55 -65 -130 -96 -226 -96c-95 0 -158 31 -189 96c-18 36 -27 79 -27 124s4 91 13 135c20 110 58 198 112 263c53 65 130 99 227 99c98 0 162 -34 191 -99c16 -38 25 -79 25 -125"],120754:[503,17,362,42,286,"286 78l-16 -84c-20 -8 -61 -11 -123 -11c-20 0 -38 2 -56 8c-32 10 -49 32 -49 65c0 12 2 29 6 49l76 398h157l-64 -340c-5 -22 -7 -39 -7 -50s1 -18 4 -22c5 -10 16 -15 32 -15c17 0 30 0 40 2"],120755:[503,0,645,31,614,"614 503l-222 -177l153 -326h-187l-102 217l-31 -24l-37 -193h-157l95 503h158l-28 -144l184 144h174"],120756:[699,0,575,-44,472,"472 0h-158l-48 264l-153 -264h-157l277 458l-12 76c-4 23 -11 38 -20 47c-9 8 -28 12 -55 12h-50l20 106h91c53 0 92 -11 115 -33c25 -24 43 -63 52 -118"],120757:[503,192,665,-27,600,"600 503l-64 -336l-2 -18c0 -5 -1 -10 -1 -14c0 -8 2 -15 6 -19s10 -7 18 -7c5 0 11 1 16 3c6 2 12 4 17 8l-21 -113c-17 -7 -33 -12 -47 -15s-28 -5 -41 -5c-27 0 -46 6 -61 17c-14 12 -25 29 -30 54c-18 -24 -38 -41 -61 -53c-22 -12 -46 -18 -72 -18 c-21 0 -39 4 -53 10c-13 8 -23 19 -29 32l-43 -221h-159l132 695h159l-56 -292c-2 -7 -3 -13 -3 -19c-1 -5 -1 -12 -1 -16c0 -22 7 -39 19 -51c13 -11 31 -17 55 -17c30 0 54 8 71 25c18 17 30 43 37 78l56 292h158"],120758:[503,0,622,68,594,"594 354c0 -12 0 -23 -3 -33c-11 -59 -42 -114 -91 -166c-65 -69 -119 -120 -161 -155h-173l-98 503h157l60 -371c107 85 160 167 160 247c0 59 -13 100 -41 124h121c46 -22 69 -72 69 -149"],120759:[699,191,530,26,567,"567 699l-22 -115c-173 0 -259 -35 -259 -104c0 -48 54 -72 161 -71l-20 -103c-145 1 -225 -37 -239 -113c-1 -4 -2 -8 -2 -13c0 -43 49 -65 145 -65c35 0 64 -15 86 -44c14 -19 20 -44 20 -73c0 -13 -1 -26 -3 -40c-9 -47 -29 -84 -60 -110c-30 -26 -71 -39 -119 -39 l19 101c21 0 35 4 46 15c10 11 16 21 16 33c0 11 -4 21 -9 29c-7 8 -18 13 -36 13c-176 0 -265 52 -265 154c0 12 2 25 4 39c20 107 91 172 213 196c-69 2 -103 28 -103 78c0 9 1 18 3 27c9 47 49 77 122 90h-152l22 115h432"],120760:[515,13,625,36,589,"425 304c0 31 -7 55 -22 71c-14 17 -35 25 -62 25c-40 0 -75 -18 -101 -56s-39 -86 -39 -144c0 -33 7 -56 21 -73c15 -17 35 -25 62 -25c41 0 75 19 101 57s40 86 40 145zM589 303c0 -38 -6 -75 -19 -111c-14 -36 -33 -69 -58 -98c-30 -36 -65 -62 -106 -80 s-86 -27 -136 -27c-73 0 -130 19 -172 57c-40 38 -62 90 -62 156c0 37 6 74 21 110c13 36 32 69 57 99c30 34 64 61 105 80c41 17 85 26 135 26c73 0 131 -18 172 -57c42 -38 63 -90 63 -155"],120761:[503,17,720,73,716,"716 503l-22 -115h-86l-44 -225c-3 -22 -6 -39 -6 -50s2 -18 4 -22c5 -10 16 -15 32 -15c17 0 31 0 40 2l-17 -84c-18 -8 -60 -11 -122 -11c-20 0 -38 2 -57 8c-31 10 -47 32 -47 65c0 12 1 29 5 49l54 283h-134l-74 -388h-157l73 388h-85l22 115h621"],120762:[517,191,646,9,630,"630 330c0 -24 -3 -49 -9 -79c-14 -78 -46 -141 -95 -190c-47 -49 -103 -74 -167 -74s-112 29 -142 86l-51 -264h-157l83 434c16 84 48 146 98 187c49 40 93 65 130 73c39 9 70 14 93 14s40 -1 51 -2c56 -4 101 -29 135 -74c20 -27 31 -64 31 -111zM464 305 c0 62 -27 93 -81 93c-34 0 -62 -13 -84 -37c-24 -26 -39 -62 -49 -110c-3 -19 -5 -38 -5 -58c0 -19 4 -37 11 -51c14 -26 37 -38 72 -38c33 0 61 12 83 38c23 25 39 61 48 109c4 19 5 38 5 54"],120763:[515,191,538,55,541,"541 488l-25 -132c-37 29 -78 44 -122 44c-45 0 -82 -13 -111 -38c-30 -27 -49 -64 -58 -111c-3 -15 -4 -27 -4 -39c0 -59 36 -92 108 -97c41 -2 72 -17 92 -45c15 -19 21 -43 21 -72c0 -13 -1 -26 -4 -40c-9 -47 -28 -84 -59 -110s-71 -39 -120 -39l20 101 c20 0 34 4 43 13c12 12 18 23 18 35c0 11 -3 21 -10 29c-5 8 -17 13 -34 13c-98 0 -162 18 -194 53c-32 36 -47 81 -47 134c0 20 2 41 6 64c16 83 53 148 113 194c58 47 132 70 221 70c51 0 99 -9 146 -27"],120764:[503,13,704,37,707,"426 305c0 63 -28 95 -84 95c-34 0 -63 -13 -86 -38c-24 -25 -39 -63 -48 -111c-5 -19 -6 -38 -6 -53c0 -64 28 -96 83 -96c35 0 64 13 88 38c22 26 38 63 47 111c4 19 6 38 6 54zM707 503l-22 -115h-104c7 -21 10 -43 10 -67c0 -23 -2 -46 -6 -70 c-16 -83 -52 -147 -109 -194s-127 -70 -211 -70c-86 0 -148 23 -187 70c-28 33 -41 75 -41 127c0 21 2 43 6 67c16 83 52 147 109 194c47 39 117 58 211 58h344"],120765:[503,17,576,52,605,"605 503l-21 -115h-187l-44 -225c-4 -22 -6 -39 -6 -50s1 -18 4 -22c5 -10 16 -15 32 -15s30 0 40 2l-16 -84c-20 -8 -61 -11 -123 -11c-20 0 -39 2 -57 8c-32 10 -48 32 -48 65c0 12 2 29 6 49l54 283h-187l22 115h531"],120766:[503,9,616,54,586,"586 344c0 -17 -3 -37 -6 -57c-18 -96 -51 -168 -99 -219c-47 -51 -123 -77 -225 -77c-86 0 -141 11 -165 34s-37 52 -37 91c0 14 2 29 5 45l65 342h158l-67 -348c-2 -7 -2 -15 -2 -24c0 -10 4 -18 11 -26c7 -9 27 -13 59 -13c30 0 63 20 98 61c17 19 31 63 45 134 c7 34 10 58 10 72c0 70 -13 118 -37 144h120c29 -28 49 -66 61 -114c4 -14 6 -28 6 -45"],120767:[508,191,714,76,684,"684 324c0 -22 -1 -46 -7 -73c-28 -148 -117 -232 -266 -251l-36 -191h-157l36 191c-119 16 -178 76 -178 183c0 21 3 43 7 68c16 83 52 147 109 194c47 39 95 58 144 58l-19 -103c-7 0 -20 -14 -37 -38c-17 -26 -28 -53 -33 -81c-6 -30 -9 -52 -9 -69 c0 -43 13 -76 38 -97l34 176c27 144 99 217 216 217c44 0 84 -19 118 -58c27 -31 40 -74 40 -126zM532 339c0 33 -7 49 -21 49c-17 0 -33 -32 -44 -97l-35 -176c45 29 75 80 90 153c7 28 10 52 10 71"],120768:[503,191,571,-48,619,"619 503l-254 -352l35 -177c6 -24 12 -39 21 -48c9 -8 21 -12 37 -12h49l-20 -105h-73c-53 0 -92 11 -116 33c-23 23 -40 61 -52 118l-4 20l-124 -171h-166l254 351l-36 178c-5 24 -12 41 -22 48c-9 8 -21 11 -35 11h-49l20 106h91c38 0 69 -10 95 -31 c25 -21 43 -62 55 -120l4 -21l123 172h167"],120769:[503,191,721,79,725,"725 503l-45 -239c-30 -156 -120 -245 -268 -264l-37 -191h-157l37 191c-117 16 -176 78 -176 189c0 23 3 47 8 75l45 239h158l-45 -235c-4 -21 -6 -39 -6 -56c0 -43 13 -76 38 -97l74 388h156l-73 -388c45 30 76 81 90 153l45 235h156"],120770:[503,12,789,33,754,"754 317c0 -21 -1 -42 -6 -62c-33 -179 -115 -267 -243 -267c-90 0 -135 38 -135 113v16c-27 -86 -87 -129 -183 -129c-103 0 -154 55 -154 167c0 30 4 63 11 100c14 77 58 160 133 248h135c-51 -71 -86 -152 -104 -246c-6 -28 -9 -53 -9 -72c0 -47 15 -70 45 -70 c32 0 61 69 86 205h157c-12 -61 -18 -111 -18 -148c0 -38 9 -57 27 -57c42 0 71 48 89 142c8 39 11 80 11 122c0 41 -7 83 -21 124h135c29 -65 44 -127 44 -186"],120771:[620,13,494,29,466,"466 369c0 -34 -4 -71 -12 -110c-21 -98 -59 -170 -114 -218c-43 -35 -89 -54 -136 -54c-50 0 -90 13 -121 41c-36 33 -54 77 -54 132c0 61 16 115 49 164c31 47 78 70 140 70c32 0 64 -10 94 -31c11 -8 26 -24 42 -48c3 19 4 39 4 61c0 33 -5 59 -14 77 c-28 50 -67 76 -115 76c-25 0 -55 -8 -93 -24v99c43 11 80 16 111 16c89 0 153 -39 192 -117c18 -35 27 -80 27 -134zM328 209c-25 51 -56 77 -97 77c-38 0 -64 -21 -79 -62c-10 -27 -15 -52 -15 -75c0 -22 6 -40 18 -53c12 -14 29 -21 49 -21c18 0 33 5 48 16 c18 13 34 32 50 56c10 20 19 40 26 62"],120772:[515,13,590,59,548,"548 495l-22 -114c-5 3 -16 7 -34 13c-35 9 -68 14 -99 14c-42 0 -76 -9 -102 -28s-44 -46 -54 -79h274l-19 -99l-274 -1c-3 -34 5 -60 25 -79c19 -19 49 -28 90 -28c34 0 69 4 104 15c24 6 38 12 40 15l-22 -118l-43 -8c-40 -7 -78 -11 -114 -11c-89 0 -153 23 -195 70 c-40 46 -52 110 -37 194c16 84 53 148 111 194c58 47 132 70 221 70c39 0 75 -3 110 -11c26 -5 40 -9 40 -9"],120773:[707,10,600,31,571,"429 508c-16 58 -35 87 -58 87c-47 0 -76 -26 -87 -80c-9 -47 -3 -75 19 -85c45 -22 85 -27 122 -16c9 38 10 69 4 94zM554 348c-25 -116 -62 -204 -111 -262c-52 -65 -121 -96 -209 -96c-82 0 -140 31 -175 96c-31 57 -36 136 -14 238h147c-14 -87 -13 -145 5 -175 c17 -30 37 -45 58 -45c33 1 62 20 86 59c30 48 49 94 57 137c-61 -4 -116 5 -165 24c-81 32 -113 98 -94 199c23 120 107 181 253 184c79 0 132 -32 159 -96c26 -61 27 -148 3 -263"],120774:[504,6,672,16,654,"652 419c-1 -12 -14 -35 -38 -68c-17 -24 -58 -59 -121 -104c-24 -38 -33 -80 -26 -123c3 -18 19 -27 49 -27c17 0 41 16 74 48l-25 -130c-25 -18 -58 -24 -94 -21c-105 11 -154 52 -148 123c4 41 10 68 18 77l-72 -36c-53 -117 -121 -171 -203 -164c-41 4 -56 33 -47 85 c2 12 15 35 38 68c18 24 58 59 121 104c24 38 33 79 27 123c-3 18 -19 27 -49 27c-18 0 -42 -16 -75 -49l25 131c26 17 58 24 95 20c104 -10 153 -51 147 -122c-4 -42 -10 -68 -18 -77l72 35c53 117 121 172 204 164c40 -3 55 -32 46 -84"],120775:[699,191,728,52,668,"503 251c8 44 4 85 -15 119c-8 14 -15 20 -24 19l-51 -269l31 20c29 19 49 57 59 111zM661 251c-16 -80 -53 -145 -111 -194c-43 -36 -97 -58 -161 -68l-35 -180h-157l35 180c-60 10 -106 32 -136 68c-40 49 -53 114 -37 194c15 77 47 142 97 194c36 37 95 60 175 67 l36 187h157l-36 -187c78 -7 127 -30 149 -67c31 -52 39 -117 24 -194zM308 389c-8 1 -18 -5 -31 -19c-31 -34 -52 -75 -60 -119c-10 -54 -6 -92 16 -111l23 -20"],120776:[516,199,649,43,633,"625 251c-14 -78 -46 -141 -94 -190s-103 -74 -163 -74c-34 0 -64 7 -87 21c-24 14 -44 35 -60 65l-14 -73c-11 -57 1 -88 35 -93h278l-21 -106h-277c-140 0 -198 66 -173 197l47 245c16 84 50 147 102 190c46 38 88 61 126 70c51 12 99 16 144 12c57 -4 102 -29 136 -74 c30 -42 38 -105 21 -190zM463 251c9 48 8 85 -6 110c-13 24 -36 37 -69 37c-34 0 -62 -13 -85 -37c-23 -26 -39 -62 -48 -110s-7 -84 6 -109c13 -26 37 -38 70 -38c34 0 62 12 85 38c22 25 38 61 47 109"],120777:[503,12,783,33,811,"811 503l-21 -115h-42c4 -24 6 -48 6 -70s-1 -43 -6 -63c-33 -179 -115 -267 -243 -267c-90 0 -135 38 -135 113v16c-27 -86 -87 -129 -183 -129c-103 0 -154 55 -154 167c0 83 21 161 63 233h-45l22 115h738zM596 347c0 21 0 35 -1 41h-348c-17 -41 -30 -81 -37 -118 s-11 -66 -11 -85c0 -47 15 -70 45 -70c32 0 61 69 86 205h157c-12 -61 -18 -111 -18 -148c0 -38 9 -57 27 -57c42 0 71 48 89 142c8 39 11 69 11 90"],120802:[683,13,586,66,520,"430 335c0 92 -11 161 -34 207s-57 69 -103 69s-80 -23 -104 -69c-22 -46 -34 -115 -34 -207s12 -161 34 -207c24 -46 58 -69 104 -69s80 23 103 69s34 115 34 207zM520 335c0 -113 -20 -200 -59 -259s-95 -89 -168 -89c-74 0 -130 30 -169 89s-58 146 -58 259 s19 200 58 259s95 89 169 89c73 0 129 -30 168 -89s59 -146 59 -259"],120803:[671,0,593,110,501,"501 0h-378v76h144v512l-157 -32v82l157 33h89v-595h145v-76"],120804:[683,0,590,73,490,"490 0h-417v76l139 144c57 60 94 98 108 116c29 33 49 61 60 83c12 23 17 45 17 67c0 35 -13 64 -36 87c-25 22 -57 33 -96 33c-28 0 -57 -4 -89 -14c-30 -11 -63 -25 -99 -46v92c36 15 70 26 100 34c32 7 60 11 86 11c68 0 122 -18 163 -52c40 -35 60 -82 60 -140 c0 -27 -5 -53 -14 -78c-11 -25 -29 -53 -56 -87l-70 -76l-166 -174h310v-76"],120805:[683,13,588,76,508,"508 195c0 -66 -23 -118 -67 -154s-108 -54 -190 -54c-27 0 -55 3 -84 8c-30 6 -60 14 -91 25v88c25 -15 51 -26 81 -33c30 -8 59 -12 92 -12c56 0 98 12 127 34c29 23 44 56 44 98c0 40 -14 71 -41 92c-27 23 -65 34 -113 34h-77v75h80c44 0 77 9 100 26 c24 19 35 44 35 78c0 35 -11 60 -36 79c-23 18 -58 27 -102 27c-24 0 -51 -2 -78 -8c-28 -5 -59 -14 -92 -25v81c34 9 65 17 94 21c30 6 58 8 84 8c67 0 121 -16 160 -47c39 -32 59 -74 59 -127c0 -37 -11 -68 -32 -94s-50 -43 -88 -53c42 -10 76 -29 100 -58 c23 -30 35 -66 35 -109"],120806:[671,0,583,49,527,"345 234v358l-224 -358h224zM527 158h-94v-158h-88v158h-296v88l273 425h111v-437h94v-76"],120807:[671,13,589,77,502,"502 215c0 -72 -23 -129 -66 -168c-44 -40 -106 -60 -186 -60c-28 0 -56 2 -84 7c-29 5 -58 12 -89 22v91c26 -15 54 -26 82 -32c28 -8 57 -12 89 -12c50 0 91 13 121 41c29 28 44 64 44 111s-15 84 -44 111c-30 27 -71 41 -121 41c-23 0 -48 -3 -71 -8 c-24 -6 -48 -14 -72 -25v337h348v-77h-267v-164c12 4 26 8 39 11c12 1 26 2 38 2c74 0 132 -21 175 -61c42 -41 64 -97 64 -167"],120808:[683,13,586,70,523,"434 215c0 49 -12 87 -35 114c-24 29 -55 43 -95 43s-71 -14 -95 -43c-23 -27 -35 -65 -35 -114c0 -48 12 -86 35 -115c24 -27 55 -41 95 -41s72 14 95 41c23 29 35 67 35 115zM523 215c0 -69 -20 -124 -60 -165c-40 -43 -92 -63 -159 -63c-76 0 -134 30 -174 89 s-60 146 -60 259c0 106 24 190 74 254c49 62 115 94 198 94c22 0 45 -2 67 -7c23 -4 47 -11 71 -20v-83c-22 11 -45 19 -67 25c-23 6 -45 8 -68 8c-58 0 -103 -20 -134 -60c-31 -41 -48 -102 -53 -184c17 26 39 46 65 60c26 15 55 21 86 21c66 0 118 -20 157 -61 c38 -41 57 -96 57 -167"],120809:[671,0,589,82,504,"504 632l-238 -632h-93l224 594h-315v77h422v-39"],120810:[683,13,586,68,518,"429 189c0 40 -12 72 -36 95c-24 22 -58 34 -100 34s-76 -12 -100 -34c-23 -23 -36 -55 -36 -95c0 -41 13 -73 36 -95c24 -23 58 -35 100 -35s76 12 100 35s36 55 36 95zM518 189c0 -66 -20 -115 -59 -150c-38 -34 -94 -52 -166 -52c-73 0 -128 18 -167 52 c-39 35 -58 84 -58 150c0 42 12 79 36 108c24 30 58 50 100 60c-38 9 -68 28 -89 54c-21 27 -32 60 -32 98c0 53 18 96 56 127c37 31 89 47 154 47c66 0 116 -16 154 -47c37 -31 56 -74 56 -127c0 -38 -11 -71 -32 -98c-21 -26 -51 -45 -89 -54c42 -10 76 -30 100 -60 c24 -29 36 -66 36 -108zM414 500c0 35 -10 62 -32 81c-21 20 -51 30 -89 30c-39 0 -68 -10 -89 -30c-22 -19 -33 -46 -33 -81c0 -34 11 -61 33 -80c21 -20 50 -30 89 -30c38 0 68 10 89 30c22 19 32 46 32 80"],120811:[683,13,586,63,516,"516 335c0 -106 -25 -191 -74 -253c-49 -64 -115 -95 -198 -95c-23 0 -45 2 -68 7c-22 4 -46 11 -71 20v83c23 -11 45 -20 68 -25c22 -6 45 -9 67 -9c59 0 104 21 134 61c31 40 49 101 53 183c-17 -25 -38 -45 -64 -59s-55 -21 -87 -21c-65 0 -118 20 -155 61 c-39 40 -58 96 -58 166c0 69 20 125 59 166c41 42 93 63 160 63c76 0 134 -30 173 -89c41 -59 61 -146 61 -259zM411 454c0 48 -11 87 -35 115c-22 28 -54 42 -94 42s-71 -14 -95 -42c-23 -28 -35 -67 -35 -115s12 -86 35 -114c24 -28 55 -42 95 -42s72 14 94 42 c24 28 35 66 35 114"],120812:[683,13,635,48,588,"419 336c0 84 -8 143 -23 177c-16 34 -41 52 -78 52c-36 0 -62 -18 -77 -52c-16 -34 -24 -93 -24 -177c0 -85 8 -145 24 -180c15 -34 41 -51 77 -51s62 17 77 51c16 35 24 95 24 180zM588 335c0 -111 -23 -197 -70 -258c-47 -60 -114 -90 -200 -90s-153 30 -200 90 c-47 61 -70 147 -70 258s23 197 70 257s114 91 200 91s153 -31 200 -91s70 -146 70 -257"],120813:[671,0,644,113,576,"576 0h-459v120h149v433l-153 -32v117l152 33h161v-551h150v-120"],120814:[683,0,642,79,556,"556 0h-477v127l239 216c22 20 38 40 48 58c10 19 15 39 15 59c0 31 -10 57 -30 76c-22 20 -49 29 -83 29c-26 0 -55 -7 -86 -18c-32 -11 -65 -28 -101 -51v147c38 13 75 23 113 30c37 6 74 10 109 10c79 0 140 -18 183 -53c44 -36 65 -84 65 -148c0 -37 -9 -71 -27 -102 c-18 -32 -57 -74 -117 -127l-140 -126h289v-127"],120815:[683,13,640,67,561,"561 190c0 -66 -25 -116 -75 -151c-49 -34 -122 -52 -217 -52c-35 0 -68 3 -101 8c-34 6 -68 14 -101 25v134c31 -17 63 -29 94 -37s62 -12 92 -12c45 0 79 8 104 24c23 15 35 38 35 68s-12 53 -36 69c-25 16 -61 24 -109 24h-68v111h72c42 0 74 7 94 20 c21 14 32 35 32 63c0 26 -10 46 -31 60c-20 14 -49 21 -86 21c-27 0 -54 -4 -82 -9c-27 -7 -55 -17 -83 -29v127c33 9 66 17 99 21c33 6 66 8 97 8c86 0 149 -14 191 -44c43 -27 64 -70 64 -128c0 -39 -10 -71 -31 -97c-20 -25 -49 -42 -89 -52c44 -12 77 -33 101 -61 c23 -30 34 -66 34 -111"],120816:[671,0,634,45,589,"336 247v281l-186 -281h186zM589 122h-93v-122h-160v122h-291v148l263 401h188v-424h93v-125"],120817:[671,13,640,77,571,"571 219c0 -73 -24 -130 -73 -170c-48 -42 -115 -62 -201 -62c-38 0 -75 4 -111 11c-37 8 -73 19 -109 33v136c36 -21 69 -36 102 -46c32 -11 62 -16 91 -16c40 0 73 10 96 30c24 20 36 49 36 84s-12 63 -36 84c-23 20 -56 30 -96 30c-25 0 -51 -4 -78 -9 c-28 -8 -57 -18 -89 -31v378h420v-127h-285v-104c13 3 26 6 39 8c12 2 27 3 40 3c80 0 142 -20 187 -61s67 -98 67 -171"],120818:[682,13,637,62,584,"421 213c0 39 -7 69 -22 89c-15 19 -37 29 -67 29s-52 -10 -67 -29c-15 -20 -22 -50 -22 -89s7 -69 22 -88s37 -29 67 -29s52 10 67 29s22 49 22 88zM584 224c0 -71 -23 -128 -69 -172s-107 -65 -185 -65c-85 0 -151 30 -198 88c-47 59 -70 142 -70 251 c0 111 27 197 82 261c55 63 129 95 225 95c30 0 59 -2 87 -8c29 -4 57 -12 85 -21v-124c-28 14 -54 24 -79 29c-25 8 -48 11 -72 11c-50 0 -90 -14 -117 -44c-28 -27 -45 -71 -50 -127c20 15 41 26 63 33c23 8 47 12 74 12c67 0 121 -21 162 -60c41 -41 62 -93 62 -159"],120819:[671,0,640,67,561,"561 573l-256 -573h-164l242 544h-316v127h494v-98"],120820:[683,13,638,61,577,"416 198c0 33 -8 58 -25 76c-16 17 -40 26 -72 26c-31 0 -56 -9 -73 -27c-17 -17 -25 -43 -25 -75c0 -33 8 -59 25 -76c17 -18 42 -26 73 -26c32 0 56 8 72 26c17 18 25 43 25 76zM577 189c0 -67 -22 -117 -65 -151s-108 -51 -193 -51s-149 17 -192 51 c-44 34 -66 84 -66 151c0 43 12 79 34 106c23 30 57 50 101 62c-40 12 -70 31 -90 57c-21 26 -31 57 -31 95c0 57 21 100 62 129c42 30 102 45 182 45s140 -15 181 -45c42 -29 62 -72 62 -129c0 -38 -10 -69 -30 -95s-51 -45 -90 -57c44 -12 78 -32 100 -62 c23 -27 35 -63 35 -106zM402 491c0 27 -7 47 -22 62c-14 14 -35 21 -61 21c-27 0 -47 -7 -62 -21c-14 -15 -21 -35 -21 -62c0 -26 7 -47 21 -61c15 -14 35 -22 62 -22c26 0 47 8 61 22c15 14 22 35 22 61"],120821:[682,13,637,52,574,"574 343c0 -111 -27 -198 -82 -261c-56 -63 -130 -95 -226 -95c-30 0 -60 2 -88 7s-56 12 -83 21v124c27 -13 53 -23 78 -30c24 -6 48 -9 72 -9c51 0 90 15 118 43c28 29 45 71 50 127c-20 -14 -42 -25 -64 -34c-23 -7 -47 -11 -73 -11c-67 0 -121 21 -163 61 c-40 40 -61 92 -61 157c0 73 22 130 68 173c46 45 108 66 185 66c85 0 151 -30 199 -89c47 -58 70 -142 70 -250zM393 455c0 40 -7 68 -22 89c-15 19 -37 29 -67 29s-52 -10 -67 -29c-15 -21 -22 -49 -22 -89c0 -38 7 -69 22 -88s37 -29 67 -29s52 10 67 29s22 50 22 88"]};MathJax.Ajax.loadComplete(MathJax.OutputJax.SVG.fontDir+"/SansSerif/Regular/Main.js");
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MathJax.OutputJax.SVG.FONTDATA.FONTS.GyrePagellaMathJax_Script={directory:"Script/Regular",family:"GyrePagellaMathJax_Script",id:"GYREPAGELLASCRIPT",32:[0,0,250,0,0,""],160:[0,0,250,0,0,""],8458:[398,398,508,-62,562,"299 -36c-173 -97 -338 -114 -338 -221c0 -26 43 -117 176 -117c31 0 98 3 115 93zM562 215c-51 -85 -111 -147 -173 -194l-54 -273c-26 -135 -162 -146 -198 -146c-144 0 -199 99 -199 141c0 124 182 137 365 243l17 86c-35 -47 -85 -80 -137 -80 c-104 0 -160 73 -160 164c0 126 111 242 237 242c48 0 85 -22 114 -53l4 -3c13 0 35 48 61 48h21l-66 -344c56 44 109 101 153 176zM371 325c-28 31 -63 49 -111 49c-81 0 -161 -110 -161 -232c0 -76 35 -126 84 -126c60 0 124 52 151 127"],8459:[798,18,790,55,844,"233 267c-98 -47 -163 -124 -163 -220c0 -26 12 -40 30 -40c25 0 60 27 89 84c11 22 22 68 44 176zM844 215l-37 -72c-48 -94 -104 -151 -176 -151c-68 0 -89 61 -89 122c0 30 4 46 47 267l-270 -83c-32 -163 -42 -206 -63 -233c-34 -55 -90 -83 -134 -83 c-37 0 -67 21 -67 65c0 104 74 192 183 244l58 297c6 28 10 53 10 76c0 51 -17 89 -59 121l10 13c93 -69 115 -161 115 -212c0 -10 -1 -19 -3 -26l-45 -236l270 82c42 209 63 303 85 332c24 34 57 42 72 42c16 0 68 -8 68 -99c0 -102 -56 -218 -147 -270 c-30 -156 -58 -297 -58 -349c0 -31 7 -45 30 -45c29 0 94 25 149 131l36 74zM803 686c0 62 -28 78 -44 78c-22 0 -45 -124 -82 -326c82 51 126 154 126 248"],8464:[787,8,577,75,647,"647 722c0 -69 -52 -91 -93 -91c-12 0 -25 2 -39 6c-17 -47 -25 -168 -90 -507c-5 -26 -15 -49 -28 -68c5 -1 9 -1 14 -1c93 0 165 83 205 161l15 -7c-34 -68 -119 -169 -220 -169c-9 0 -17 1 -26 2c-35 -38 -87 -56 -138 -56c-87 0 -172 52 -172 138 c0 73 75 151 110 169l6 -13c-34 -17 -100 -92 -100 -156c0 -61 62 -112 127 -112c36 0 71 15 97 50c-15 0 -16 9 -16 14c0 8 7 14 14 14c0 0 4 0 16 -6c9 18 17 39 22 65c57 290 68 453 98 509c-71 34 -150 82 -207 82c-65 0 -91 -18 -137 -108l-14 7c47 93 78 125 151 125 c65 0 148 -52 220 -86c49 70 100 103 136 103c30 0 49 -23 49 -65zM632 722c0 27 -7 45 -20 45c-17 0 -46 -31 -88 -109c10 -3 21 -4 30 -4c32 0 78 8 78 68"],8466:[755,8,789,52,842,"842 215l-36 -72c-48 -94 -103 -151 -175 -151c-114 0 -192 76 -262 128c-58 -82 -166 -128 -239 -128c-45 0 -78 18 -78 55c0 113 161 147 233 147c15 0 28 -4 37 -5c15 50 33 153 88 430c18 95 100 136 178 136c87 0 171 -50 171 -136c0 -73 -74 -152 -109 -170l-6 14 c33 17 100 92 100 156c0 61 -63 112 -128 112c-56 0 -113 -39 -132 -138c-47 -241 -68 -363 -91 -427c101 -48 162 -148 262 -148c34 0 93 47 135 130l38 74zM311 156c-18 8 -42 12 -65 12c-82 0 -178 -48 -178 -121c0 -22 20 -35 50 -35c121 0 193 144 193 144"],8475:[764,8,905,55,958,"958 215l-31 -62c-53 -104 -77 -161 -150 -161c-127 0 -218 242 -293 343c-6 6 -7 11 -7 16c0 9 12 35 56 42c9 -11 26 -42 68 -42c152 0 163 155 163 207c0 87 -66 167 -182 167c-41 0 -89 -9 -144 -33c35 -54 44 -110 44 -143c0 -9 0 -17 -1 -22 c-6 -55 -6 -38 -75 -394c-19 -95 -102 -141 -180 -141c-87 0 -171 52 -171 138c0 73 74 151 109 169l8 -13c-34 -17 -102 -92 -102 -156c0 -61 64 -112 129 -112c56 0 112 38 131 137l78 399c5 28 9 53 9 77c0 16 -2 32 -6 46c-100 -58 -151 -161 -151 -251 c0 -50 16 -97 49 -130l-11 -10c-35 35 -54 86 -54 140c0 97 55 206 162 270c-9 20 -25 39 -47 55l10 13c24 -18 43 -37 59 -57c60 30 115 42 166 42c147 0 248 -103 248 -202c0 -101 -98 -219 -241 -219h-20c77 -128 124 -312 195 -312c65 0 87 48 137 144l31 62"],8492:[764,8,887,47,940,"636 406c-24 9 -52 15 -85 15c-65 0 -93 -10 -93 -21c0 -23 48 -26 85 -26c34 0 67 12 93 32zM764 183c0 33 -10 143 -91 202c-36 -21 -80 -34 -130 -34c-52 0 -101 16 -101 49c0 21 38 45 109 45c38 0 73 -8 106 -20c36 38 58 91 58 143c0 78 -48 165 -172 165 c-57 0 -107 -14 -152 -36c39 -56 48 -115 48 -150c0 -7 0 -15 -1 -20l-58 -301c-6 -26 -13 -50 -22 -71c79 -51 144 -139 232 -139c48 0 93 14 124 43c0 0 -20 3 -20 15c0 8 7 14 15 14c5 0 14 -6 23 -10c21 27 32 62 32 105zM940 215c-33 -67 -70 -158 -166 -162 c-47 -39 -112 -61 -184 -61c-102 0 -175 86 -245 138c-60 -90 -160 -138 -228 -138c-40 0 -70 18 -70 55c0 52 53 144 203 144c14 0 28 -1 41 -5c4 13 7 27 11 43l65 325c5 27 9 52 9 74c0 21 -4 39 -9 56c-95 -60 -150 -164 -150 -258c0 -50 14 -96 48 -130l-10 -10 c-37 36 -53 87 -53 140c0 101 57 211 157 276c-9 18 -24 35 -43 49l9 13c21 -15 39 -33 53 -50c47 26 103 43 165 43c172 0 242 -99 242 -190c0 -60 -31 -121 -83 -163c85 -48 140 -131 140 -209c0 -48 -18 -90 -49 -123c73 13 96 80 133 150zM282 164c-9 2 -18 4 -28 4 c-141 0 -192 -74 -192 -121c0 -22 20 -31 46 -31c47 0 120 37 169 135c3 4 4 9 5 13"],8495:[398,8,406,21,459,"459 215l-30 -59c-58 -116 -155 -164 -239 -164c-91 0 -169 57 -169 154c0 74 61 252 236 252c71 0 112 -33 112 -87c0 -51 -47 -150 -187 -150c-31 0 -57 7 -79 17c-5 -23 -7 -43 -7 -54c0 -77 43 -108 100 -108c74 0 169 54 217 148l32 58zM307 311c0 47 -18 63 -50 63 c-88 0 -132 -102 -150 -179c20 -10 45 -18 75 -18c83 0 125 90 125 134"],8496:[757,8,569,55,623,"623 215l-30 -59c-61 -118 -169 -164 -273 -164c-137 0 -265 82 -265 203c0 85 63 174 158 220c-23 28 -36 63 -36 104c0 117 113 238 244 238c111 0 165 -58 165 -130c0 -38 -14 -81 -44 -123l-12 11c29 39 42 79 42 113c0 64 -48 105 -149 105 c-154 0 -172 -201 -172 -252c0 -19 3 -35 8 -49c27 7 56 13 87 13c43 0 75 -19 75 -45c0 -31 -49 -49 -70 -49c-45 0 -84 16 -116 42c-91 -56 -102 -176 -102 -210c0 -110 93 -167 197 -167c94 0 194 45 247 148l31 58zM400 400c0 11 -26 21 -54 21c-30 0 -55 -4 -77 -11 c16 -23 42 -36 83 -36c17 0 48 13 48 26"],8497:[802,8,754,55,835,"835 768c0 -20 -21 -53 -32 -69c-26 6 -50 7 -74 7c-92 0 -174 -30 -258 -48c10 -21 17 -46 17 -73c0 -13 -2 -27 -4 -43l-46 -238c44 -2 79 -5 107 -5c114 0 91 20 118 121c4 17 18 23 33 23c22 0 46 -15 46 -36c0 -5 -1 -9 -4 -14c-20 -42 -40 -69 -59 -89 c-7 -15 -9 -31 -9 -44c0 -39 24 -66 58 -66c49 0 59 24 64 35l15 -8c-6 -13 -19 -44 -79 -44c-42 0 -79 36 -79 90c0 3 2 13 2 16c-20 -11 -44 -15 -71 -15c-38 0 -83 6 -146 12l-28 -150c-19 -95 -102 -138 -180 -138c-87 0 -171 52 -171 138h15c0 -61 64 -112 129 -112 c56 0 113 38 133 137l26 128c-15 0 -30 2 -46 2l17 23h34l45 222c5 29 9 55 9 77c0 14 -1 27 -4 40c-15 -1 -31 -2 -46 -2c-172 0 -245 70 -245 112c0 32 33 45 77 45c109 0 207 -65 247 -109c103 32 209 92 369 92c14 0 20 -6 20 -17zM402 681c-48 96 -155 104 -193 104 c-40 0 -71 -10 -71 -28c0 -25 53 -84 196 -84c24 0 46 3 68 8"],8499:[783,73,940,47,1011,"1011 763c0 -13 -14 -56 -23 -64c-19 7 -48 37 -81 37c-6 0 -11 -1 -18 -4l-82 -576c-5 -34 -7 -61 -7 -83c0 -34 9 -52 33 -52h2c27 1 76 69 106 127l38 74l14 -7l-36 -72c-63 -123 -96 -151 -169 -151c-51 0 -64 39 -64 90c0 25 3 52 7 78l62 447l-291 -490 c0 -6 1 -12 1 -18c0 -68 -38 -129 -69 -172c-11 12 -17 30 -17 50c0 26 9 54 20 74c-3 21 -9 44 -14 74l-80 464c-5 32 -13 58 -22 81c-119 -656 -166 -678 -212 -678c-23 0 -47 22 -62 51c8 4 15 9 28 9c0 0 6 -1 10 -1c5 -24 14 -43 24 -43h3c21 0 65 10 192 695 c-19 29 -47 48 -83 64l5 16c80 -33 177 -85 195 -190l76 -441l322 546c36 59 86 78 133 78c20 0 41 -4 59 -10v-3"],8500:[398,8,471,23,524,"360 289c0 49 -21 85 -92 85c-150 0 -172 -197 -172 -260c0 -61 25 -98 96 -98c43 0 75 18 98 45c-8 3 -10 8 -10 13c0 7 6 14 13 14c0 0 2 0 14 -5c49 77 53 191 53 206zM524 215c-34 -68 -72 -162 -173 -162h-6c-42 -37 -94 -61 -153 -61c-96 0 -169 69 -169 165 c0 129 123 241 245 241c104 0 161 -74 161 -163c0 -59 -26 -121 -68 -166c86 5 110 78 149 153"],119964:[783,8,783,33,836,"836 215l-36 -72c-60 -117 -115 -151 -158 -151c-61 0 -96 74 -104 139l-11 111h-231c-33 -72 -66 -137 -92 -181c-25 -43 -57 -69 -96 -69c-42 0 -75 39 -75 72c0 4 1 8 2 11l14 -3l-1 -8c0 -22 25 -56 60 -56c21 0 47 17 75 66c25 43 55 102 86 168h-34l7 31h41 c77 164 159 358 180 428c-14 30 -38 50 -73 66l5 16c130 -51 168 -162 172 -201l34 -309h67l-6 -31h-59l11 -90c10 -96 22 -136 53 -136c23 0 70 39 118 132l37 74zM523 273l-34 316c-3 29 -7 53 -13 75c-30 -85 -99 -248 -165 -391h212"],119966:[757,8,568,55,621,"621 215l-29 -59c-62 -118 -164 -164 -262 -164c-208 0 -275 160 -275 304c0 132 74 461 382 461c113 0 160 -64 160 -136c0 -65 -39 -136 -106 -170l-6 14c57 29 96 95 96 154c0 61 -41 114 -144 114c-280 0 -306 -387 -306 -452c0 -146 69 -265 217 -265 c86 0 179 49 229 148l30 58"],119967:[764,8,867,39,920,"920 215c-33 -68 -94 -130 -196 -130h-9c-53 -56 -120 -93 -195 -93c-84 0 -135 59 -192 106c-64 -77 -158 -106 -206 -106c-41 0 -83 18 -83 55c0 52 57 129 164 129c31 0 58 -8 83 -21c10 22 18 47 23 74l65 325c6 27 10 52 10 74c0 23 -4 45 -12 65 c-116 -57 -185 -165 -185 -264c0 -49 18 -96 55 -133l-11 -10c-40 40 -59 91 -59 144c0 104 70 220 189 281c-9 14 -22 29 -37 40l9 13c18 -14 34 -28 47 -44c49 22 108 37 171 37c210 0 298 -150 298 -318c0 -120 -46 -250 -121 -339c91 1 138 46 178 122zM276 134 c-22 12 -46 18 -73 18c-99 0 -148 -64 -148 -105c0 -22 35 -31 61 -31c49 0 117 39 160 118zM771 454c0 149 -60 279 -220 279c-58 0 -112 -10 -157 -30c43 -58 53 -119 53 -156c0 -7 0 -15 -1 -20l-59 -301c-7 -43 -24 -79 -45 -109c56 -45 104 -101 178 -101 c51 0 98 31 137 80c-4 3 -4 5 -4 9c0 7 6 15 13 15c4 0 6 -3 6 -3c60 87 99 218 99 337"],119970:[757,406,637,51,690,"690 215c-45 -77 -98 -134 -153 -180l-56 -287c-26 -135 -162 -154 -199 -154c-143 0 -199 107 -199 149c0 128 185 139 368 252l18 88c-53 -57 -130 -91 -202 -91c-112 0 -216 80 -216 272c0 153 71 493 386 493c113 0 160 -64 160 -136c0 -65 -39 -136 -106 -170l-6 14 c57 29 96 95 96 154c0 61 -41 114 -144 114c-280 0 -313 -408 -313 -518c0 -147 66 -199 144 -199c73 0 156 44 208 105l39 201h78l-51 -261c48 42 94 94 134 161zM447 -27c-174 -104 -340 -119 -340 -230c0 -26 43 -125 175 -125c31 0 99 11 116 101"],119973:[787,406,679,55,749,"733 722c0 27 -6 45 -19 45c-17 0 -47 -31 -89 -109c11 -3 21 -4 30 -4c33 0 78 8 78 68zM749 722c0 -69 -52 -91 -94 -91c-11 0 -24 2 -39 6c-17 -44 -21 -143 -86 -481l-28 -147c80 48 157 116 216 213l14 -7c-64 -107 -147 -177 -234 -228l-46 -239 c-26 -135 -162 -154 -198 -154c-143 0 -199 107 -199 149c0 115 176 135 361 221l36 191c58 290 68 453 98 509c-70 34 -150 82 -207 82c-65 0 -91 -18 -136 -108l-15 7c47 93 78 125 151 125c65 0 148 -52 220 -86c49 70 100 103 136 103c30 0 50 -23 50 -65zM412 -57 c-174 -80 -334 -100 -334 -200c0 -26 43 -125 176 -125c31 0 98 11 115 101"],119974:[788,8,881,62,935,"589 722c0 23 -4 33 -9 33c-13 0 -35 -48 -56 -108c32 8 65 29 65 75zM935 215l-31 -62c-54 -104 -77 -161 -150 -161c-127 0 -165 288 -240 390c-30 -37 -54 -75 -72 -109l-29 -143c-19 -95 -100 -138 -178 -138c-87 0 -173 52 -173 138c0 73 75 151 110 169l7 -13 c-33 -17 -101 -92 -101 -156c0 -61 65 -112 130 -112c56 0 113 38 133 137l72 374c8 38 19 73 30 103c-80 22 -113 109 -165 109c-22 0 -89 -31 -91 -147h-15c1 122 74 163 106 163c63 0 94 -90 172 -111c36 85 88 135 121 135c19 0 34 -19 34 -59c0 -59 -43 -84 -86 -91 c-11 -34 -21 -71 -28 -102l-37 -191c95 151 309 361 412 434c19 15 30 16 38 16c9 0 14 -5 14 -11c-7 -59 -7 -87 -64 -91c-6 0 -13 2 -19 8c-33 -11 -164 -127 -272 -252c109 -117 107 -426 191 -426c65 0 85 48 134 144l31 62"],119977:[783,8,832,42,896,"896 719c0 -14 -2 -27 -5 -33c-16 0 -42 12 -68 12c-29 0 -56 -14 -68 -71l-111 -572c14 -26 32 -47 58 -47c42 0 82 41 133 140l36 74l14 -7l-36 -72c-48 -94 -90 -151 -144 -151c-65 0 -134 44 -172 139l-182 458l-38 86c-50 -281 -84 -446 -110 -544 c-29 -110 -69 -139 -100 -139c-39 0 -61 35 -61 76h15c0 -38 20 -60 46 -60c32 0 56 48 76 127c25 98 60 269 116 572c-18 28 -39 44 -74 60l5 16c80 -33 159 -89 203 -190l181 -456l18 -49l105 541c21 96 95 128 158 128c2 -4 5 -21 5 -38"],119978:[757,8,788,53,841,"841 215c-34 -68 -71 -153 -173 -153c-30 0 -57 6 -79 11c-68 -50 -152 -81 -248 -81c-184 0 -288 115 -288 291c0 244 171 474 438 474c182 0 288 -113 288 -292c0 -146 -63 -288 -171 -378c19 -5 38 -9 60 -9c91 0 124 74 159 144zM705 502c0 142 -61 231 -214 231 c-291 0 -364 -322 -364 -487c0 -141 60 -230 214 -230c84 0 150 28 202 71c-10 5 -24 7 -24 20c0 7 5 14 13 14c6 0 10 -3 32 -16c108 108 141 289 141 397"],119979:[764,8,833,55,887,"887 215c-39 -76 -136 -176 -284 -176c-73 0 -144 26 -204 69c-27 -78 -103 -116 -173 -116c-87 0 -171 52 -171 138h15c0 -61 64 -112 129 -112c56 0 112 38 131 137l3 14c-51 61 -83 139 -83 226c0 104 45 229 156 299c-9 22 -25 41 -47 57l10 13c25 -18 43 -37 59 -57 c49 26 112 42 186 42c174 0 261 -130 261 -254c0 -135 -107 -308 -321 -308c-56 0 -108 15 -133 28c-14 -73 -14 -82 -17 -91c59 -45 128 -69 199 -69c141 0 234 97 271 167zM798 510c0 106 -54 215 -199 215c-63 0 -117 -13 -161 -33c37 -58 44 -115 44 -147 c0 -8 -1 -15 -1 -18c-5 -49 -6 -41 -55 -286c20 -11 58 -30 128 -30c216 0 244 238 244 299zM417 628c0 16 -1 32 -6 49c-104 -63 -146 -180 -146 -282c0 -78 28 -148 72 -205l71 364c4 23 9 47 9 74"],119980:[757,244,788,56,841,"707 454c0 156 -83 279 -218 279c-297 0 -358 -335 -358 -452c0 -143 72 -260 223 -291c265 111 353 304 353 464zM841 215c-112 -218 -303 -250 -408 -250c-25 0 -51 2 -73 5c-65 -27 -118 -57 -171 -105l271 -34c12 -1 22 -3 33 -3c61 0 100 26 115 58l12 19l27 -6 c-40 -95 -109 -141 -187 -141c-10 0 -21 1 -31 3c-237 32 -250 35 -263 35c-31 0 -46 -13 -66 -40l-27 2c9 14 15 26 23 37c72 100 152 148 228 182c-165 32 -268 143 -268 330c0 203 156 450 433 450c174 0 294 -141 294 -312c0 -162 -108 -350 -394 -462 c13 -1 31 -3 44 -3c247 0 351 158 394 242"],119982:[764,8,608,62,662,"662 215c-28 -54 -73 -103 -137 -127c-49 -61 -147 -96 -243 -96c-140 0 -220 73 -220 143c0 13 0 29 8 42c8 15 22 21 35 21c17 0 32 -11 32 -22s-13 -20 -13 -41c0 -50 24 -119 158 -119c61 0 126 23 165 70c-8 1 -15 6 -15 15c0 8 5 15 13 15c4 0 5 -2 18 -8 c12 21 18 44 18 71c0 167 -161 260 -172 411l-101 -200l-13 8l116 230c6 70 48 136 126 136l27 -44c-54 0 -93 -18 -114 -52c-3 -5 -17 -24 -17 -62c0 -131 226 -220 226 -427c0 -24 -6 -48 -18 -68c45 20 79 58 106 111"],119983:[897,8,555,43,971,"971 759l-12 -10c-72 60 -139 62 -183 62c-132 0 -203 -73 -301 -101c23 -35 42 -81 42 -134c0 -16 -1 -33 -5 -49l-76 -397c-4 -22 -13 -43 -24 -60c5 -1 11 -1 16 -1c93 0 126 75 166 153l14 -7c-33 -68 -79 -162 -180 -162c-9 0 -18 2 -26 3c-35 -43 -91 -64 -145 -64 c-87 0 -171 52 -171 138h15c0 -61 63 -112 128 -112c38 0 75 17 103 57c-11 3 -15 10 -15 15c0 6 7 14 13 14c0 0 3 0 13 -5c8 15 15 34 18 56l82 414c6 26 8 49 8 71s-2 43 -10 63c-15 -2 -28 -4 -43 -4c-172 0 -355 89 -355 167c0 22 23 31 58 31c77 0 210 -44 285 -99 c25 -17 47 -36 65 -57c100 29 182 96 298 96c73 0 142 -11 222 -78zM425 735c-12 16 -28 32 -48 48c-75 58 -216 98 -282 98c-22 0 -36 -5 -36 -15c0 -66 162 -138 305 -138c21 0 42 3 61 7"],119984:[798,8,657,51,710,"710 215l-37 -72c-62 -123 -94 -151 -167 -151c-44 0 -56 29 -56 69c0 35 9 82 17 120c-89 -111 -187 -189 -241 -189c-96 0 -175 70 -175 219c0 187 106 318 106 455c0 49 -15 87 -57 119l9 13c93 -69 115 -161 115 -212c0 -76 -107 -245 -107 -416 c0 -85 30 -154 122 -154c39 0 143 82 234 200l104 533h78l-115 -593c-10 -44 -17 -79 -17 -103c0 -22 7 -32 27 -32h1c28 1 77 69 107 127l38 74"],119985:[816,8,606,52,659,"659 215c-34 -68 -71 -130 -134 -130c-26 0 -47 16 -65 44c-60 -86 -138 -137 -223 -137c-98 0 -185 73 -185 226c0 47 8 102 26 163c30 100 79 190 79 285c0 49 -15 87 -57 119l9 13c93 -69 115 -161 115 -212c0 -53 -46 -144 -68 -212c-21 -59 -36 -131 -36 -195 c0 -89 32 -163 127 -163c64 0 135 58 187 167c-31 84 -44 202 -44 290c0 133 21 219 43 265c22 47 52 78 91 78c69 0 73 -89 73 -148c0 -134 -16 -356 -128 -525c16 -27 35 -43 56 -43c48 0 82 50 120 122zM523 655c0 86 -16 117 -34 117c-11 0 -24 0 -42 -39 c-26 -58 -41 -151 -41 -260c0 -97 14 -199 37 -270c48 109 80 262 80 452"],119986:[816,8,948,48,1001,"1001 215c-34 -68 -73 -130 -135 -130c-26 0 -47 16 -65 44c-59 -86 -130 -137 -203 -137c-83 0 -144 52 -162 163c-58 -108 -115 -163 -225 -163c-94 0 -163 67 -163 206c0 193 109 331 109 468c0 49 -15 87 -57 119l9 13c93 -69 115 -161 115 -212 c0 -75 -113 -266 -113 -434c0 -77 27 -136 113 -136c127 0 188 208 234 417l27 138h78l-39 -198c-17 -88 -26 -158 -26 -212c0 -101 32 -145 112 -145c56 0 117 56 166 161c-32 83 -45 205 -45 296c0 133 22 219 44 265c22 47 52 78 91 78c69 0 73 -88 73 -146 c0 -225 -50 -401 -129 -527c16 -27 35 -43 56 -43c48 0 83 50 121 122zM865 655c0 90 -16 117 -39 117c-7 0 -21 -2 -38 -39c-26 -58 -42 -151 -42 -260c0 -100 15 -204 39 -277c47 110 80 266 80 459"],119987:[757,8,672,60,725,"725 215l-44 -88c-44 -85 -82 -135 -119 -135c-78 0 -124 52 -156 219l-9 46c-65 -144 -143 -265 -234 -265c-71 0 -103 47 -103 107c0 70 44 155 114 191l11 -21c-61 -31 -102 -109 -102 -170c0 -39 16 -83 80 -83c84 0 161 132 226 283l-44 224 c-23 115 -38 210 -81 210c-31 0 -61 -26 -126 -152l-14 8c70 139 93 168 137 168c91 0 132 -73 163 -236l18 -92c33 85 61 166 87 224c34 74 103 102 160 102c12 0 23 -1 34 -4c0 0 1 -2 1 -6c0 -17 -8 -56 -15 -62c-17 3 -49 22 -81 22c-27 0 -56 -13 -77 -60 c-28 -64 -62 -161 -101 -260l34 -176c23 -118 33 -193 78 -193c26 0 61 33 113 135l36 71"],119988:[798,406,649,51,702,"702 215c-51 -85 -110 -146 -173 -193l-53 -274c-26 -135 -159 -154 -198 -154c-143 0 -200 107 -200 149c0 124 183 137 367 243l37 192c-92 -127 -195 -186 -256 -186c-96 0 -175 70 -175 219c0 184 106 318 106 455c0 49 -15 87 -57 119l9 13 c93 -69 115 -161 115 -212c0 -83 -107 -239 -107 -416c0 -85 30 -154 122 -154c44 0 155 58 250 200l104 533h78l-137 -703c58 44 110 101 155 176zM441 -36c-174 -97 -340 -114 -340 -221c0 -26 45 -125 177 -125c31 0 99 22 115 101"],119989:[764,14,673,47,732,"732 745l-87 -98l-482 -546c75 -11 321 -48 414 -48c11 0 50 2 63 28l72 141l15 -7c-70 -136 -108 -229 -150 -229c-112 0 -353 50 -460 50c-14 0 -21 -7 -55 -44l-15 16l49 54l519 588c-86 20 -211 49 -298 49c-48 0 -86 -9 -97 -33l-9 -21l-16 6c40 82 47 104 52 108 c7 4 23 5 47 5c79 0 231 -18 307 -42c19 -7 33 -10 44 -10c19 0 31 10 51 29l19 21"],119990:[398,8,567,23,620,"620 215l-28 -54c-84 -161 -127 -169 -171 -169c-62 0 -86 44 -88 98c-35 -57 -91 -98 -150 -98c-104 0 -160 73 -160 164c0 129 114 242 237 242c77 0 111 -56 118 -56c13 0 38 48 64 48h21l-46 -234c-5 -29 -13 -66 -13 -96c0 -29 8 -51 32 -51c57 0 110 95 143 160 l27 53zM371 325c-28 31 -63 49 -111 49c-82 0 -161 -114 -161 -232c0 -76 35 -126 84 -126c63 0 128 56 154 136"],119991:[788,8,465,18,519,"352 257c0 71 -28 117 -76 117c-54 0 -110 -18 -154 -54c-6 -52 -14 -108 -26 -167c-1 -10 -2 -19 -2 -28c0 -72 56 -109 111 -109c33 0 60 17 82 44c-11 2 -14 9 -14 14c0 8 7 14 14 14c0 0 3 0 16 -6c32 53 49 126 49 175zM282 694c0 61 -103 78 -118 78l-3 -2 c-21 -26 -8 -172 -32 -401c71 112 153 249 153 325zM519 215c-34 -67 -72 -159 -169 -162c-38 -37 -87 -61 -145 -61c-110 0 -187 76 -187 147c0 5 0 12 2 17c75 387 67 584 97 623c4 5 39 9 47 9c18 0 134 -9 134 -96c0 -85 -90 -230 -163 -344c42 32 93 50 141 50 c101 0 152 -69 152 -156c0 -63 -24 -125 -63 -172c76 11 106 85 139 151"],119992:[398,8,406,21,459,"459 215l-30 -59c-58 -116 -155 -164 -239 -164c-91 0 -169 57 -169 154c0 75 62 252 236 252c75 0 123 -29 123 -78c0 -29 -17 -50 -43 -50c-17 0 -30 13 -30 30c0 16 10 30 25 38c-10 33 -52 36 -75 36c-119 0 -161 -188 -161 -250c0 -77 43 -108 100 -108 c74 0 169 54 217 148l32 58"],119993:[788,8,567,23,620,"554 753c0 4 -4 19 -4 19c-25 -18 -75 -284 -109 -476c26 2 48 38 63 104c36 149 50 279 50 353zM620 215l-28 -54c-84 -161 -124 -166 -171 -169c-61 0 -83 47 -87 100c-35 -58 -91 -100 -151 -100c-104 0 -160 73 -160 164c0 121 108 242 237 242c46 0 81 -21 109 -50 c31 179 80 420 112 439l70 1c11 0 18 -14 18 -35c0 -76 -14 -207 -49 -356c-19 -84 -48 -117 -79 -117h-4l-21 -124c-5 -27 -12 -64 -12 -94c0 -29 8 -53 32 -53c57 0 107 92 143 160l27 53zM365 329c-26 29 -59 45 -105 45c-77 0 -161 -114 -161 -232 c0 -76 35 -126 84 -126c63 0 128 56 154 136l1 8c0 4 10 75 27 169"],119995:[788,390,247,-83,300,"300 215c-45 -88 -101 -149 -147 -149h-70l-13 -66l-75 -390h-78l75 390c76 390 76 478 107 718c9 62 22 70 84 70c55 0 113 -39 113 -104c0 -168 -96 -267 -175 -368l-33 -218h72c42 0 95 65 126 124zM281 684c0 57 -46 88 -103 88c-25 0 -30 -6 -32 -58 c-6 -102 -4 -206 -22 -368c75 93 157 186 157 338"],119997:[788,8,524,-10,577,"577 215l-36 -72c-63 -120 -76 -151 -152 -151c-48 0 -61 33 -61 72c0 71 46 161 46 256c0 31 -6 54 -28 54c-55 0 -146 -58 -248 -224l-29 -150h-79l31 160c75 386 66 580 96 619c4 5 39 9 47 9c18 0 134 -9 134 -96s-96 -242 -171 -358l-19 -125 c90 129 174 189 238 189c54 0 104 -43 104 -115c0 -63 -46 -172 -46 -230c0 -20 6 -35 22 -35c25 0 43 17 101 130l37 74zM282 694c0 61 -103 78 -118 78l-3 -2c-21 -26 -5 -167 -30 -397c71 112 151 245 151 321"],119998:[632,8,244,30,298,"213 594c0 -31 -35 -56 -57 -56s-39 17 -39 38c0 31 35 56 57 56s39 -17 39 -38zM298 215l-38 -75c-47 -89 -101 -148 -174 -148c-44 0 -56 34 -56 76c0 30 5 59 23 147l-14 7c29 58 52 117 57 152h-23l2 16h81c9 0 16 -4 16 -9c-30 -100 -69 -303 -69 -332 c0 -18 5 -26 19 -26c21 0 74 28 124 125l37 74"],119999:[632,398,215,-309,268,"213 594c0 -31 -35 -56 -57 -56s-39 17 -39 38c0 31 35 56 57 56s39 -17 39 -38zM268 215c-53 -89 -113 -153 -174 -201l-52 -266c-26 -135 -162 -146 -198 -146c-120 0 -153 99 -153 141c0 120 152 136 317 234l45 238l-14 7c29 58 48 117 53 152h-19l2 16h81 c9 0 16 -4 16 -9c-17 -56 -12 -22 -38 -153l-36 -189c55 46 110 104 157 183zM4 -46c-154 -88 -290 -106 -290 -211c0 -26 21 -117 130 -117c31 0 97 3 114 93"],120000:[788,8,456,-10,510,"282 694c0 61 -103 78 -118 78l-3 -2c-21 -26 -5 -167 -31 -399c70 111 152 247 152 323zM510 215l-32 -62c-53 -104 -78 -161 -150 -161c-103 0 -107 93 -180 193c-27 -37 -52 -81 -70 -130l-10 -55h-78l31 160c75 386 66 580 96 619c4 5 39 9 47 9c15 0 134 -8 134 -94 c0 -87 -98 -245 -173 -362l-27 -176l-4 -22c52 92 152 199 254 272c20 14 29 15 37 15c9 0 15 -5 15 -10c-6 -60 -7 -87 -65 -91c-6 0 -11 1 -18 8c-26 -9 -73 -38 -119 -86c105 -115 75 -226 130 -226c65 0 85 48 135 144l32 62"],120001:[788,8,265,17,319,"319 215l-38 -72c-47 -94 -104 -151 -177 -151c-68 0 -87 57 -87 119c0 16 1 33 4 49c75 386 66 580 96 619c4 5 39 9 47 9c15 0 134 -8 134 -94c0 -87 -98 -244 -172 -361c-6 -55 -15 -113 -28 -177c-4 -27 -11 -60 -11 -87c0 -30 7 -52 31 -52c30 0 93 23 149 131 l37 74zM282 694c0 61 -95 78 -113 78c0 0 -5 0 -8 -2c-21 -26 -5 -167 -31 -398c70 112 152 246 152 322"],120002:[398,8,753,12,806,"806 215l-36 -72c-65 -125 -82 -151 -154 -151c-48 0 -61 33 -61 72c0 71 48 167 48 256c0 31 -5 54 -28 54c-37 0 -93 -27 -169 -126c-4 -27 -11 -57 -17 -92l-30 -157l-78 2l31 159c8 45 23 109 23 160c0 31 -2 54 -26 54c-37 0 -93 -27 -171 -128l-48 -246h-78l41 215 l-14 7c29 58 52 117 57 152h-23l2 16h81c9 0 16 -4 16 -9l-22 -83c59 67 113 100 159 100c55 0 99 -38 99 -108c63 73 119 108 167 108c54 0 102 -43 102 -115c0 -62 -44 -171 -44 -228c0 -21 5 -37 22 -37c20 0 37 9 99 130l38 74"],120003:[398,8,520,12,573,"573 215l-36 -72c-59 -113 -78 -151 -152 -151c-48 0 -61 33 -61 72c0 71 48 167 48 256c0 31 -7 54 -29 54c-48 0 -125 -45 -213 -169l-40 -205h-78l41 215l-14 7c29 58 52 117 57 152h-23l2 16h81c9 0 16 -4 16 -9c-12 -38 -20 -68 -32 -122c77 95 149 139 203 139 c55 0 102 -43 102 -115c0 -67 -45 -176 -45 -230c0 -20 6 -35 23 -35c24 0 41 17 98 130l38 74"],120005:[398,398,485,-118,538,"365 248c0 73 -37 126 -100 126c-47 0 -88 -10 -122 -39c-6 -52 -26 -157 -45 -261c9 -4 16 -12 24 -22c28 -34 48 -44 99 -44c33 0 61 19 85 52c-15 0 -16 9 -16 14c0 8 6 14 14 14c0 0 3 0 16 -6c17 29 45 100 45 166zM538 215c-34 -67 -74 -159 -173 -162 c-37 -37 -87 -61 -144 -61c-55 0 -81 12 -112 50c-5 6 -10 11 -15 15c-30 -153 -89 -433 -125 -454l-70 -1c-12 0 -17 14 -17 35c0 221 79 358 134 411l31 170l-8 4l13 25c14 85 17 126 17 143h40c17 0 33 0 34 -3c3 -6 3 -10 3 -24c32 23 71 35 119 35 c119 0 177 -73 177 -165c0 -65 -30 -125 -61 -163c78 11 104 80 142 152zM10 23c-33 -44 -113 -179 -113 -386c0 -8 2 -17 3 -19c25 18 75 235 110 405"],120006:[398,397,486,23,540,"540 215c-30 -62 -58 -107 -136 -116l-84 -437c28 45 96 88 136 91l2 -16c-33 -5 -111 -44 -147 -128c-2 -3 -7 -6 -7 -6s-65 8 -70 10l90 475c-34 -54 -86 -96 -141 -96c-104 0 -160 73 -160 164c0 126 111 242 237 242c77 0 111 -56 118 -56c13 0 38 48 64 48h18 l-53 -276c61 8 83 41 118 108zM371 325c-28 31 -63 49 -111 49c-81 0 -161 -111 -161 -232c0 -76 35 -126 84 -126c50 0 99 33 130 87c-4 1 -19 4 -19 17c0 7 5 14 13 14c4 0 5 -3 18 -8c4 8 8 17 10 26"],120007:[421,0,442,39,495,"495 221c-6 -13 -18 -44 -78 -44c-40 0 -74 35 -74 84c0 21 5 43 18 67c-50 -19 -122 -107 -179 -260l-13 -68h-78l46 238c9 48 22 97 22 121c0 8 -2 13 -6 13c-23 0 -32 -26 -100 -157l-14 7c65 128 83 176 118 176c48 0 61 -46 61 -98c0 -56 -15 -119 -18 -134l-2 -10 c39 85 96 176 189 242c20 14 52 23 60 23c9 0 16 -4 16 -9c-7 -60 -30 -88 -87 -92c-12 -21 -17 -42 -17 -60c0 -39 25 -66 58 -66c50 0 60 24 65 35"],120008:[421,8,413,-26,467,"467 215c-29 -55 -57 -127 -121 -153c-31 -39 -92 -70 -185 -70s-187 54 -187 109c0 29 3 59 46 59c33 0 62 -20 62 -35c0 0 -3 -7 -7 -7c-6 0 -18 7 -27 7c-8 0 -14 -5 -14 -24c0 -44 45 -85 127 -85c65 0 99 18 115 46c-8 2 -16 7 -16 16c0 8 5 14 13 14c4 0 5 0 12 -4 c1 6 1 11 1 17c0 84 -170 137 -172 229l-61 -119l-14 7l87 171c12 19 31 28 56 28l27 -44c-28 0 -74 0 -74 -42c0 -66 234 -132 234 -210c0 -13 -2 -26 -9 -39c43 26 64 80 92 136"],120009:[655,8,286,23,339,"339 215l-36 -72c-48 -94 -104 -151 -177 -151c-66 0 -90 54 -90 115c0 39 10 74 17 108l-14 7c18 35 47 129 70 223h-86l4 23h87c17 73 30 144 30 187h59c9 0 15 -4 15 -9c-7 -25 -22 -95 -39 -178h143l-2 -23h-144l-56 -285c-4 -20 -12 -57 -12 -88c0 -30 6 -55 32 -55 c30 0 91 23 147 131l38 74"],120010:[390,8,540,39,593,"593 215l-37 -72c-62 -123 -79 -151 -152 -151c-44 0 -56 29 -56 69c0 30 7 66 13 100c-88 -119 -171 -169 -217 -169c-74 0 -104 48 -104 122c0 41 9 81 13 101l-14 7c29 58 52 117 57 152h-23l2 16h81c9 0 16 -4 16 -9c-17 -56 -20 -62 -46 -194 c-8 -44 -14 -84 -14 -114c0 -34 9 -57 32 -57c37 0 128 46 228 200l34 174h78l-46 -234c-9 -47 -18 -83 -18 -108c0 -21 6 -32 25 -32c27 0 66 74 96 132l38 74"],120011:[420,8,491,39,545,"545 215c-16 -32 -46 -43 -77 -43c-12 0 -25 1 -36 5c-61 -138 -184 -185 -245 -185c-57 0 -141 52 -141 156c0 21 3 39 7 67l-14 7c34 67 59 137 59 168h62c4 0 5 -3 5 -3l-1 -6c-4 -26 -44 -208 -44 -260c0 -77 35 -105 74 -105c53 0 145 65 183 188 c-30 24 -52 57 -52 99c0 70 49 117 88 117c46 0 49 -55 49 -98c0 -37 -4 -87 -24 -131c11 -2 21 -4 30 -4c14 0 47 4 62 35zM394 324c0 35 -9 49 -20 49c-15 0 -33 -31 -33 -70c0 -34 17 -62 40 -82c8 31 13 65 13 103"],120012:[420,8,649,39,702,"702 215c-16 -32 -47 -43 -78 -43c-12 0 -23 1 -35 5c-60 -138 -146 -185 -207 -185c-37 0 -75 22 -97 67c-35 -43 -80 -67 -135 -67c-54 0 -107 47 -107 142c0 32 4 49 10 81l-14 7c34 67 59 137 59 168h62c4 0 5 -3 5 -3l-1 -6l-38 -194c-5 -30 -10 -63 -10 -93 c0 -45 10 -78 45 -78c82 0 106 149 130 270h78l-19 -99c-9 -47 -12 -75 -12 -95c0 -54 18 -76 52 -76c53 0 121 62 148 184c-32 24 -56 60 -56 103c0 70 50 117 89 117c44 0 48 -46 48 -94c0 -39 -5 -89 -25 -135c11 -2 21 -4 30 -4c14 0 47 4 62 35zM551 324 c0 35 -9 49 -19 49c-16 0 -34 -31 -34 -70c0 -35 19 -65 44 -86c7 31 9 68 9 107"],120013:[398,8,488,25,541,"541 215l-44 -88c-45 -85 -84 -135 -121 -135c-59 0 -96 24 -126 150c-20 -46 -41 -87 -65 -117c-21 -24 -51 -33 -80 -33c-33 0 -80 22 -80 74h23c0 -41 42 -50 57 -50c25 0 45 2 63 23c28 33 52 86 74 142l-1 6c-23 116 -30 187 -67 187c-31 0 -56 -33 -121 -159l-14 7 c70 139 92 176 138 176c53 0 87 -26 114 -102l9 19c29 59 69 83 113 83c45 0 86 -35 86 -86c0 -22 -18 -36 -36 -36c-20 0 -35 17 -35 36c0 40 -4 62 -22 62c-34 0 -65 -28 -85 -70l-19 -40c6 -22 11 -48 18 -78c23 -118 22 -170 56 -170c26 0 62 33 114 135l37 71"],120014:[390,398,530,-39,584,"584 215c-51 -85 -111 -147 -173 -194l-52 -273c-26 -135 -164 -146 -200 -146c-143 0 -198 99 -198 141c0 124 181 137 364 243l33 170c-88 -117 -169 -164 -214 -164c-74 0 -104 48 -104 122c0 41 7 71 13 101l-14 7c29 58 52 117 57 152h-23l2 16h81c9 0 16 -4 16 -9 c-17 -56 -20 -62 -46 -194c-8 -44 -14 -84 -14 -114c0 -34 9 -57 32 -57c37 0 126 45 225 195l35 179h78l-45 -234l-21 -109c56 44 108 100 152 175zM321 -38c-173 -96 -337 -112 -337 -219c0 -26 42 -117 175 -117c31 0 98 3 115 93"],120015:[404,8,437,-13,490,"490 215l-71 -138c-43 -85 -87 -85 -104 -85c-110 0 -132 51 -236 51c-14 0 -32 -9 -71 -48l-21 13c26 39 55 75 99 93l217 192c-86 19 -131 48 -161 48c-17 0 -30 -9 -42 -34l-47 -92l-14 7c92 182 96 182 116 182c40 0 113 -44 180 -44c28 0 54 8 76 27l18 17l16 -18 l-323 -285c76 -2 117 -49 211 -49c10 0 57 1 79 46l64 124"],120016:[785,10,796,30,853,"853 216l-3 -5l-35 -69c-60 -117 -100 -152 -147 -152c-80 0 -125 75 -132 141l-12 108h-226c-34 -71 -65 -135 -91 -179s-60 -70 -99 -70c-47 0 -78 30 -78 74c0 4 1 9 3 13l19 -7c-1 -2 -1 -6 -1 -6c0 -33 23 -54 57 -54c14 0 40 10 73 65c23 42 53 99 84 164h-32l6 37 h43c79 170 164 371 181 433c-12 24 -30 42 -61 55l8 21c131 -50 179 -141 185 -203l34 -306h55l-7 -37h-44l9 -87c11 -99 21 -134 50 -134c20 0 54 34 104 132l35 71l2 5zM520 276l-34 313c-2 27 -5 49 -9 70c-31 -86 -97 -243 -162 -383h205"],120017:[767,10,913,44,970,"641 406c-21 7 -47 13 -77 13c-48 0 -91 -8 -91 -19c0 -19 41 -23 83 -23c33 0 62 10 85 29zM762 183c0 32 -4 138 -76 197c-37 -20 -81 -32 -130 -32c-50 0 -104 16 -104 52c0 24 43 47 112 47c35 0 69 -5 102 -15c30 36 46 87 46 136c0 77 -46 163 -169 163 c-54 0 -104 -13 -146 -34c44 -57 58 -116 58 -152c0 -7 0 -13 -1 -18l-59 -301c-5 -27 -13 -52 -24 -74c80 -52 148 -134 232 -134c47 0 86 13 113 41c-9 3 -11 10 -11 15c0 9 7 17 17 17c6 0 9 -3 15 -5c16 26 25 57 25 97zM970 216l-3 -5c-32 -65 -69 -155 -166 -160 c-51 -41 -124 -61 -198 -61c-101 0 -178 83 -249 134c-65 -97 -181 -134 -237 -134c-42 0 -73 18 -73 57c0 53 55 147 206 147c9 0 18 -2 27 -3c4 12 6 25 9 38l65 325c7 35 12 66 12 93c0 11 -2 20 -3 29c-90 -60 -140 -160 -140 -250c0 -46 11 -93 47 -128l-13 -13 c-37 36 -55 88 -55 141c0 99 57 211 155 276c-8 17 -20 33 -39 47l11 18c21 -16 38 -32 54 -49c46 26 102 41 163 41c173 0 271 -87 271 -192c0 -60 -34 -120 -89 -161c86 -47 146 -129 146 -211c0 -48 -17 -88 -44 -120c65 16 86 78 121 146l2 5zM267 164c-4 0 -10 1 -13 1 c-140 0 -189 -73 -189 -118c0 -12 5 -29 43 -29c49 0 120 44 159 146"],120018:[759,10,568,39,625,"625 216l-2 -5l-29 -56c-61 -120 -165 -165 -264 -165c-222 0 -291 161 -291 306c0 132 70 463 398 463c114 0 162 -65 162 -138c0 -66 -39 -139 -106 -172l-9 19c56 29 95 94 95 151c0 60 -41 112 -142 112c-271 0 -290 -384 -290 -450c0 -144 66 -263 201 -263 c85 0 176 50 227 147l28 56l3 5"],120019:[767,10,880,36,937,"937 216l-2 -5c-24 -47 -78 -129 -198 -129h-5c-55 -56 -126 -92 -212 -92c-81 0 -131 54 -185 98c-65 -71 -156 -98 -213 -98c-41 0 -86 18 -86 57c0 53 59 131 167 131c27 0 51 -5 71 -14c8 19 15 40 20 65l65 325c5 27 9 52 9 74s-3 43 -10 61 c-114 -57 -181 -164 -181 -260c0 -49 17 -96 53 -131l-13 -13c-40 40 -61 91 -61 145c0 106 70 220 189 282c-10 13 -23 25 -37 37l13 18c18 -14 35 -27 50 -42c49 21 105 34 167 34c211 0 327 -151 327 -320c0 -119 -41 -248 -115 -336c83 4 128 45 165 118l3 5zM263 137 c-19 7 -38 13 -60 13c-98 0 -146 -63 -146 -103c0 -20 31 -29 59 -29c48 0 108 39 147 119zM755 454c0 148 -59 277 -217 277c-54 0 -104 -9 -147 -26c50 -54 73 -108 73 -154c0 -9 -1 -17 -2 -24l-59 -301c-9 -45 -26 -84 -49 -115c52 -45 97 -93 166 -93 c48 0 92 30 129 77c-8 4 -12 8 -12 14c0 8 7 17 16 17c0 0 4 0 6 -1c3 -1 4 -3 8 -4c55 87 88 216 88 333"],120020:[759,10,569,39,627,"627 216l-3 -5l-29 -56c-61 -120 -170 -165 -275 -165c-150 0 -281 82 -281 205c0 95 70 176 164 218c-27 29 -46 67 -46 111c0 10 0 21 3 31c23 125 142 204 270 204c110 0 162 -56 162 -127c0 -40 -16 -85 -47 -129l-17 13c28 39 41 79 41 112c0 82 -67 103 -139 103 c-92 0 -148 -74 -167 -178c-4 -23 -7 -42 -7 -60c0 -22 3 -42 9 -57c30 7 63 11 94 11c41 0 78 -18 78 -47c0 -6 -1 -13 -5 -19c-11 -17 -46 -33 -65 -33c-48 0 -93 13 -128 36c-79 -58 -91 -169 -91 -201c0 -109 80 -165 182 -165c93 0 191 46 245 147l30 56l2 5zM411 400 c0 8 -22 19 -52 19c-29 0 -53 -4 -76 -12c12 -13 36 -30 84 -30c18 0 44 14 44 23"],120021:[807,10,761,52,850,"850 772c0 -23 -19 -61 -31 -78l-1 -1h-2c-26 5 -53 6 -78 6c-89 0 -171 -26 -254 -42c11 -23 19 -49 19 -77c0 -12 -1 -25 -4 -38l-44 -235c39 -3 69 -5 92 -5c71 0 86 19 113 119c6 18 21 26 37 26c25 0 54 -15 54 -40c0 -5 -1 -10 -3 -16c-20 -39 -39 -65 -59 -84 c-6 -17 -10 -33 -10 -47c0 -38 23 -68 56 -68c48 0 57 21 61 29l2 5l20 -10l-3 -5c-6 -15 -19 -41 -80 -41c-43 0 -81 46 -81 100c0 4 1 7 1 11c-23 -12 -49 -16 -79 -16c-35 0 -75 7 -127 11l-28 -146c-18 -96 -100 -140 -195 -140c-88 0 -174 52 -174 140h21 c0 -60 62 -109 126 -109c49 0 97 36 117 134l26 127h-43h-5l21 29h1h31l46 219c7 37 11 68 11 95v19c-11 -2 -24 -2 -37 -2c-172 0 -247 70 -247 115c0 36 39 50 85 50c51 0 112 -15 154 -40c34 -21 67 -43 93 -69c106 34 219 96 376 96c16 0 22 -9 22 -22zM395 683 c-9 23 -23 42 -48 63c-31 26 -84 39 -130 39c-44 0 -77 -11 -77 -28c0 -22 50 -81 194 -81c21 0 40 3 61 7"],120022:[759,408,664,35,722,"722 216l-3 -5c-39 -78 -98 -130 -153 -176l-56 -287c-26 -137 -154 -156 -228 -156c-144 0 -201 108 -201 151c0 124 182 140 365 240l16 77c-64 -60 -124 -70 -153 -70c-188 0 -274 106 -274 274c0 36 4 74 12 116c41 219 152 379 390 379c114 0 175 -65 175 -138 c0 -66 -40 -137 -106 -172l-9 19c57 29 95 94 95 151c0 60 -54 112 -155 112c-182 0 -242 -152 -281 -358c-12 -60 -18 -116 -18 -162c0 -119 43 -193 171 -193c50 0 114 34 160 85l12 57l31 165h109v-3c-3 -18 4 21 -32 -166l-17 -87c47 40 94 86 127 152l3 5zM441 -46 c-173 -91 -332 -107 -332 -211c0 -25 42 -123 173 -123c30 0 96 11 113 99"],120023:[801,22,803,39,861,"215 255c-91 -47 -155 -118 -155 -208c0 -17 5 -38 27 -38s56 25 86 83c10 21 21 63 42 163zM861 216l-3 -5l-35 -69c-48 -94 -105 -152 -179 -152c-78 0 -115 74 -115 144c0 9 0 17 1 26l42 213l-235 -71c-31 -165 -43 -210 -65 -238c-34 -56 -100 -86 -152 -86 c-46 0 -81 22 -81 69v4c0 100 78 184 182 236l60 301c5 28 9 54 9 76c0 51 -16 86 -57 119l13 18c99 -73 141 -147 141 -213c0 -9 -1 -19 -2 -28l-42 -228l234 71c41 204 63 306 86 337c26 35 72 43 101 43c17 0 69 -8 71 -97v-3c0 -99 -59 -208 -146 -264l-49 -263 c-4 -27 -11 -62 -11 -90c0 -26 5 -46 28 -46c3 0 9 0 13 1c49 13 91 45 133 129l36 71l2 5zM814 686c0 60 -27 76 -42 76s-35 -83 -76 -310c74 54 118 147 118 234"],120024:[789,10,590,73,663,"663 722c0 -71 -53 -94 -96 -94c-12 0 -24 3 -38 6c-17 -48 -23 -169 -88 -504c-5 -27 -16 -49 -28 -66h11c92 0 161 79 201 157l3 5l19 -10l-2 -5c-34 -68 -118 -168 -221 -168c-8 0 -18 0 -27 1c-38 -37 -93 -54 -150 -54c-88 0 -174 52 -174 140c0 74 75 153 110 172 l9 -19c-33 -16 -98 -91 -98 -153c0 -60 61 -109 124 -109c34 0 63 13 85 45c-13 4 -14 16 -14 16c0 9 7 17 17 17c0 0 3 0 6 -1l5 -3c8 17 13 36 18 60c60 303 69 464 102 516c-69 31 -144 69 -195 69c-53 0 -89 -15 -134 -103l-20 9c47 95 80 133 154 133 c67 0 145 -50 213 -83c49 62 104 93 146 93c36 0 62 -23 62 -67zM642 722c0 18 -2 42 -17 42c-14 0 -43 -24 -84 -104c9 -2 18 -3 26 -3c40 0 75 13 75 65"],120025:[789,408,692,39,764,"744 722c0 18 -3 42 -17 42c-15 0 -43 -24 -85 -104c9 -2 18 -3 26 -3c41 0 76 13 76 65zM764 722c0 -71 -53 -94 -96 -94c-11 0 -23 3 -37 6c-16 -45 -21 -143 -85 -478l-26 -138c79 48 159 106 207 203l2 5l20 -10l-3 -5c-54 -110 -144 -171 -231 -221l-47 -242 c-26 -138 -166 -156 -227 -156c-145 0 -202 108 -202 151c0 113 176 136 360 214l38 198c58 300 67 465 101 516c-69 32 -144 73 -195 73c-63 0 -89 -19 -134 -107l-19 9c47 95 79 133 153 133c60 0 141 -51 212 -85c50 64 105 95 147 95c36 0 62 -23 62 -67zM394 -69 c-170 -70 -326 -95 -326 -188c0 -25 41 -123 173 -123c19 0 94 6 113 99"],120026:[790,10,894,47,952,"952 216l-3 -5l-30 -59c-53 -104 -78 -162 -152 -162c-127 0 -190 269 -264 374c-23 -31 -44 -64 -60 -92l-27 -142c-18 -96 -92 -140 -194 -140c-88 0 -175 52 -175 140c0 74 75 153 110 172l11 -19c-34 -16 -100 -92 -100 -153c0 -60 63 -109 127 -109 c55 0 98 36 117 134l73 374c8 40 21 77 35 109c-65 30 -96 100 -142 100c-21 0 -87 -29 -88 -144h-21c1 124 75 165 109 165c57 0 89 -74 151 -102c42 78 99 127 139 127c17 0 43 -10 43 -62c0 -73 -71 -90 -91 -94c-10 -33 -19 -68 -26 -99l-35 -177 c97 151 299 351 399 423c21 14 38 15 46 15c10 0 19 -6 19 -13c-6 -61 -8 -96 -68 -100c-7 0 -16 9 -22 15c-33 -15 -160 -125 -267 -250v-1c107 -116 120 -423 201 -423c64 0 83 47 131 143l30 60l3 5zM590 722c0 22 -2 29 -5 31h-1c-9 0 -31 -34 -56 -102 c34 9 62 29 62 71"],120027:[758,10,789,36,846,"846 216l-2 -5l-35 -69c-48 -94 -104 -152 -178 -152c-106 0 -186 66 -257 117c-59 -76 -153 -117 -249 -117c-51 0 -89 18 -89 57c0 53 55 155 232 155c14 0 28 -2 41 -4c15 53 34 158 85 421c18 96 104 139 194 139c88 0 174 -51 174 -139c0 -74 -76 -155 -111 -173 l-9 19c34 17 99 91 99 154c0 60 -61 109 -125 109c-49 0 -97 -36 -117 -135c-48 -243 -69 -367 -92 -430c92 -51 157 -136 248 -136c33 0 90 39 133 123l36 71l3 5zM294 155c-16 6 -30 10 -46 10c-141 0 -191 -73 -191 -118c0 -21 18 -33 48 -33c67 0 138 42 188 138"],120028:[785,77,966,43,1040,"1040 763c0 -14 -16 -58 -25 -66c-23 0 -48 36 -82 36c-5 0 -10 0 -15 -2l-82 -575c-3 -21 -7 -47 -7 -71c0 -36 7 -62 32 -62c24 2 71 64 104 127l36 71l3 5l19 -10l-2 -5l-36 -69c-63 -125 -97 -152 -171 -152c-56 0 -89 50 -89 127c0 13 0 29 3 43l57 406l-268 -450 c0 -5 2 -11 2 -17c0 -66 -46 -137 -85 -176c-10 9 -32 29 -32 54c0 26 9 54 19 74c-2 21 -9 44 -14 74l-79 464l-9 47c-115 -618 -162 -646 -210 -646c-26 0 -50 24 -65 52l-1 2c8 5 17 11 32 11c0 0 11 0 15 -2c0 -27 11 -43 19 -43h3c17 0 62 6 188 679 c-19 42 -46 61 -80 75l8 21c79 -32 191 -86 209 -192l74 -433l318 539c37 60 101 80 149 80c17 0 49 -3 62 -12v-4"],120029:[785,10,852,39,917,"917 724c0 -13 0 -51 -10 -51c-18 0 -46 17 -74 17c-33 0 -48 -27 -56 -63l-111 -572c14 -26 32 -45 56 -45c39 0 78 39 130 140l35 71l2 5l20 -10l-3 -5l-35 -69c-47 -91 -90 -152 -147 -152c-90 0 -162 44 -200 140l-182 458l-29 71c-49 -272 -83 -434 -108 -529 c-28 -110 -70 -140 -102 -140c-38 0 -64 31 -64 78h21c0 -34 17 -58 43 -58c30 0 53 43 74 125c25 98 60 269 116 572c-16 29 -34 43 -67 57l8 21c79 -32 172 -76 217 -191l181 -456c5 -12 9 -26 14 -40l104 531c18 95 92 132 160 132c7 0 7 -28 7 -37"],120030:[759,10,801,51,858,"858 216l-3 -5c-33 -68 -71 -151 -174 -151c-27 0 -57 4 -83 9c-70 -51 -157 -79 -251 -79c-186 0 -296 115 -296 296c0 277 203 473 447 473c185 0 296 -117 296 -297c0 -166 -71 -293 -170 -374c20 -5 38 -7 57 -7c90 0 120 70 155 140l3 5zM689 501 c0 140 -58 230 -191 230c-239 0 -345 -240 -345 -505c0 -127 50 -208 194 -208c73 0 133 26 182 69l-6 3c-9 4 -13 10 -13 17c0 9 6 17 15 17c0 0 5 0 8 -2c4 -2 12 -6 22 -10c78 83 134 229 134 389"],120031:[767,10,846,47,904,"904 216l-3 -5c-39 -76 -135 -175 -285 -175c-71 0 -143 24 -204 65c-31 -75 -113 -111 -192 -111c-89 0 -173 53 -173 140h21c0 -60 61 -109 124 -109c55 0 103 36 123 134l6 31c-45 58 -74 130 -74 209c0 103 44 226 152 298c-6 21 -19 39 -41 56l13 18 c23 -17 42 -36 58 -56c49 26 112 40 185 40c180 0 290 -137 290 -265c0 -13 -2 -26 -4 -39c-28 -145 -139 -262 -333 -262c-55 0 -104 13 -130 26l-16 -78c-1 -4 -1 -7 -2 -11c58 -41 128 -65 197 -65c139 0 230 94 267 164l2 5zM796 510c0 105 -54 213 -197 213 c-61 0 -111 -12 -154 -31c41 -59 53 -119 53 -152c0 -6 -1 -10 -1 -13c-6 -49 -7 -41 -55 -285c20 -11 57 -29 125 -29c119 0 197 102 223 237c4 19 6 40 6 60zM406 649c0 6 0 14 -2 21c-97 -65 -136 -177 -136 -275c0 -67 22 -128 58 -180l67 339c6 36 13 67 13 95"],120032:[759,250,801,53,858,"858 216l-3 -5c-113 -220 -305 -249 -409 -249c-25 0 -51 3 -73 5c-62 -26 -113 -54 -165 -100c99 -5 198 -30 298 -30c61 0 101 20 115 50l15 26l31 -13c-48 -95 -108 -150 -194 -150c-44 0 -235 41 -294 41c-31 0 -44 -11 -63 -37l-33 5c9 15 16 26 24 37 c70 97 148 145 222 179c-163 35 -276 146 -276 332c0 204 151 452 449 452c188 0 309 -141 309 -314c0 -160 -125 -364 -396 -461c10 -1 22 -1 31 -1c246 0 347 155 390 238l3 5zM705 454c0 154 -80 277 -203 277c-286 0 -342 -333 -342 -450c0 -142 57 -258 207 -289 c258 115 338 303 338 462"],120033:[767,10,943,39,975,"975 216l-3 -5l-29 -59c-54 -104 -78 -162 -153 -162c-146 0 -222 217 -296 318c-12 16 -14 29 -14 39c0 27 28 35 47 46h1l19 2v-1c8 -9 17 -18 25 -29c12 -4 25 -11 42 -11c128 0 148 152 148 204c0 83 -70 165 -163 165c-83 0 -131 -12 -167 -33 c40 -58 53 -117 53 -150c0 -6 -1 -10 -1 -13c-7 -55 -7 -38 -76 -394c-18 -97 -115 -143 -195 -143c-88 0 -174 52 -174 140c0 75 77 155 113 173l11 -18c-36 -17 -103 -91 -103 -155c0 -60 62 -109 126 -109c55 0 96 36 116 134l78 399c5 28 9 54 9 77c0 10 -2 18 -3 27 l-45 -39c-59 -59 -86 -135 -86 -200c0 -43 12 -82 32 -110l-14 -13c-25 32 -39 75 -39 123c0 70 30 149 95 214c19 17 35 34 52 48c-8 26 -23 48 -49 68l26 18c24 -18 45 -39 61 -58c41 26 96 42 195 42c156 0 257 -96 257 -204c0 -102 -82 -222 -257 -222h-16 c74 -125 124 -307 191 -307c64 0 86 47 134 143l30 60l3 5"],120034:[767,10,615,60,672,"672 216l-2 -5c-25 -50 -65 -95 -123 -120c-44 -65 -140 -101 -265 -101c-142 0 -222 72 -222 145c0 13 0 29 8 43c9 17 27 24 44 24c18 0 40 -10 40 -24c0 0 0 -4 -1 -6c-7 -12 -12 -28 -12 -37c0 -49 22 -117 143 -117c55 0 116 22 152 68c-5 2 -11 8 -11 15 c0 10 6 17 15 17c0 0 4 0 7 -1l6 -4c9 20 14 42 14 66c0 163 -143 249 -157 402l-99 -195l-18 11l117 232c8 72 50 138 129 138h4l34 -49h-4c-81 0 -129 -42 -129 -112c0 -130 233 -219 233 -427c0 -20 -4 -39 -11 -57c37 22 63 54 86 99l3 5"],120035:[900,10,555,40,972,"972 762l-14 -16c-60 48 -114 54 -156 54h-26c-126 0 -195 -67 -288 -98c27 -39 44 -83 44 -133c0 -14 -2 -28 -4 -42l-77 -397c-4 -22 -12 -42 -21 -58c90 1 120 71 160 149l3 5l19 -10l-2 -5c-34 -68 -80 -160 -182 -160h-12c-36 -44 -94 -61 -159 -61 c-88 0 -174 52 -174 140h21c0 -60 61 -109 125 -109c51 0 77 34 88 53c-14 4 -15 12 -15 16c0 8 6 17 15 17c0 0 4 0 7 -2c0 0 4 -2 6 -4c7 16 12 33 16 54l82 414c6 34 10 64 10 89c0 12 -1 22 -2 32c-12 -1 -25 -2 -38 -2c-180 0 -358 96 -358 178c0 25 26 34 61 34 c77 0 210 -43 286 -99c24 -17 46 -37 65 -56c101 31 181 99 297 99c73 0 143 -16 223 -82zM419 736c-11 15 -25 30 -43 44c-76 57 -215 99 -281 99c-23 0 -34 -5 -34 -13c0 -63 157 -135 303 -135c18 0 38 1 55 5"],120036:[801,10,696,48,753,"753 216l-3 -5l-35 -69c-64 -125 -96 -152 -170 -152c-57 0 -78 57 -78 108c0 20 2 41 6 62l3 12c-85 -104 -182 -182 -237 -182c-106 0 -191 71 -191 223c0 48 8 106 27 169c26 86 84 194 84 303c0 40 -12 70 -48 99l13 17c97 -72 128 -161 128 -217 c0 -52 -43 -135 -67 -211c-24 -67 -45 -149 -45 -218c0 -99 45 -137 112 -137c37 0 139 78 232 199l104 534h109l-116 -595c-9 -44 -17 -79 -17 -101c0 -26 11 -32 26 -32c25 2 72 64 104 127l37 71l2 5"],120037:[819,10,632,49,689,"689 216l-3 -5c-33 -68 -70 -129 -135 -129c-24 0 -48 14 -67 39c-61 -82 -142 -131 -234 -131c-107 0 -201 75 -201 232c0 46 8 100 26 160c26 86 84 187 84 303c0 40 -12 70 -47 98l12 18c98 -74 127 -174 127 -224c0 -49 -47 -144 -66 -204c-22 -64 -41 -140 -41 -207 c0 -75 24 -148 119 -148c65 0 131 60 180 174c-35 82 -57 195 -57 281c0 133 21 220 43 267s55 79 95 79c38 0 95 -31 99 -94l2 -83c0 -203 -46 -383 -128 -503c24 -31 44 -36 54 -36c47 0 78 47 116 118l3 5zM520 655c0 94 -14 115 -35 115c-5 0 -20 -3 -35 -38 c-26 -57 -42 -150 -42 -259c0 -91 18 -183 46 -253c40 106 66 255 66 435"],120038:[819,10,987,49,1044,"1044 216l-3 -5c-33 -68 -71 -129 -136 -129c-25 0 -47 14 -65 39c-63 -82 -138 -131 -216 -131c-81 0 -143 48 -166 150c-56 -100 -115 -150 -221 -150c-99 0 -188 74 -188 228c0 47 8 102 26 164c26 86 84 187 84 303c0 40 -12 70 -47 98l12 18 c98 -74 127 -174 127 -224c0 -47 -47 -144 -66 -204c-24 -69 -46 -152 -46 -221s22 -134 111 -134c117 0 175 181 218 381l34 174h96l-39 -200c-18 -93 -29 -166 -29 -221c0 -93 30 -134 106 -134c56 0 119 57 169 168c-34 83 -51 200 -51 287c0 133 30 221 52 268 s59 78 99 78c83 0 88 -84 88 -166c0 -206 -56 -390 -139 -513c16 -24 33 -37 51 -37c45 0 78 44 117 118l2 5zM888 655c0 115 -12 115 -23 115c-6 0 -20 -3 -36 -38c-26 -57 -41 -150 -41 -259c0 -89 12 -180 31 -251c40 107 69 254 69 433"],120039:[759,10,685,57,742,"742 216l-2 -5l-43 -85c-43 -83 -82 -136 -122 -136c-112 0 -152 53 -185 221l-4 19c-60 -125 -134 -240 -223 -240c-72 0 -106 48 -106 109c0 71 46 157 116 194l13 -26c-60 -32 -100 -107 -100 -168c0 -38 14 -81 77 -81c78 0 149 116 214 260l-48 245 c-25 124 -39 208 -78 208c-29 0 -59 -25 -124 -151l-19 10c70 139 95 169 140 169c106 0 160 -74 191 -238l12 -59c29 72 52 141 76 192c33 75 104 104 162 104c14 0 44 -1 44 -13c0 -17 -8 -65 -17 -73c-11 0 -56 22 -88 22c-26 0 -53 -5 -74 -50 c-26 -59 -57 -146 -92 -237l37 -198c25 -124 35 -191 76 -191c22 0 56 28 110 134l35 69l3 5"],120040:[801,408,688,48,745,"745 216l-3 -5c-43 -87 -109 -142 -171 -189l-54 -274c-27 -138 -174 -156 -213 -156c-144 0 -203 108 -203 151c0 120 173 139 351 231l38 194c-91 -121 -190 -178 -251 -178c-106 0 -191 72 -191 225c0 48 8 104 27 167c26 86 84 187 84 303c0 40 -12 70 -47 98l12 18 c97 -72 128 -161 128 -217c0 -52 -47 -148 -67 -211c-22 -67 -45 -149 -45 -217c0 -70 23 -138 112 -138c43 0 152 57 247 199l104 534h109l-135 -698c55 43 108 91 147 168l3 5zM447 -53c-166 -84 -317 -104 -317 -204c0 -25 43 -123 174 -123c30 0 83 21 99 99"],120041:[767,17,673,43,736,"736 745l-90 -99l-460 -522c81 -13 313 -47 404 -47h8c14 0 38 2 52 30l59 114l2 5l20 -10l-3 -5c-74 -143 -108 -228 -151 -228c-112 0 -353 51 -460 51c-13 0 -19 -7 -53 -43l-21 17l52 56l498 564c-86 19 -208 48 -293 48c-71 0 -87 -19 -93 -32l-12 -24l-21 9 c15 28 54 115 67 128l5 5c8 5 28 5 48 5c79 0 233 -18 308 -43c19 -6 32 -9 43 -9c18 0 30 8 49 27l21 24"],120042:[400,10,606,21,663,"381 324c-29 32 -64 48 -108 48c-79 0 -146 -91 -146 -230c0 -59 15 -124 69 -124c60 0 125 54 151 134zM663 216l-3 -5l-27 -51c-87 -161 -127 -170 -173 -170c-61 0 -109 41 -115 92c-36 -53 -90 -92 -149 -92c-117 0 -175 69 -175 161c0 147 116 249 252 249 c77 0 111 -53 118 -55c12 0 50 48 77 48h36l-45 -237c-5 -29 -13 -66 -13 -96c0 -25 5 -48 29 -48c55 0 109 97 140 158l26 51l3 5"],120043:[790,10,491,16,549,"351 273c0 61 -19 99 -62 99c-48 0 -97 -14 -138 -44c-7 -55 -14 -112 -26 -175c-3 -11 -4 -23 -4 -33c0 -67 44 -102 97 -102c29 0 52 16 72 42c-16 4 -17 13 -17 17c0 9 8 17 17 17c0 0 4 0 6 -2c3 -1 7 -4 11 -5c15 30 28 68 36 109c5 28 8 55 8 77zM293 694 c0 57 -95 74 -115 76l-1 -2c-18 -23 -3 -163 -20 -369c68 108 136 226 136 295zM549 216l-3 -5c-32 -65 -69 -155 -166 -160c-43 -42 -99 -61 -162 -61c-123 0 -202 76 -202 150c0 6 0 11 1 16c75 387 68 584 97 624c6 8 59 10 63 10c14 0 135 -7 136 -96v-2 c0 -84 -87 -225 -156 -334c41 26 87 42 132 42c105 0 167 -62 167 -158c0 -16 -2 -31 -5 -48c-9 -48 -27 -89 -51 -120c68 16 94 83 127 147l2 5"],120044:[400,10,432,20,489,"489 216l-3 -5l-28 -56c-59 -115 -143 -165 -255 -165c-120 0 -183 72 -183 167c0 13 1 26 5 41c31 121 128 202 245 202c102 0 125 -48 125 -80c0 -5 0 -9 -1 -14c-5 -26 -31 -45 -52 -45c-22 0 -39 19 -39 39c0 24 19 42 34 48c-7 11 -24 24 -67 24 c-74 0 -104 -60 -133 -174c-7 -28 -11 -52 -11 -76c0 -61 25 -104 77 -104c103 0 183 52 234 147l30 56l2 5"],120045:[790,10,606,21,663,"376 329c-26 27 -59 43 -103 43c-79 0 -147 -126 -147 -241c0 -69 26 -113 70 -113c60 0 125 55 151 135l1 7c0 4 11 75 28 169zM663 216l-3 -5l-27 -51c-83 -163 -125 -168 -173 -170c-62 0 -99 48 -110 102c-35 -59 -93 -102 -154 -102c-109 0 -175 65 -175 165 c0 154 134 245 252 245c44 0 79 -19 108 -46c65 365 96 426 112 435l97 1c12 0 21 -14 21 -37c0 -76 -14 -207 -49 -356c-17 -73 -48 -111 -84 -119l-20 -122c-6 -27 -12 -64 -12 -94c0 -37 12 -50 29 -50c3 0 7 0 11 1c41 10 77 55 129 157l26 51l3 5zM590 753 c0 8 -2 15 -2 15c-21 -23 -64 -234 -106 -469c19 5 45 38 59 101c35 149 49 279 49 353"],120046:[400,10,419,18,476,"303 316c0 43 -14 56 -33 56c-49 0 -94 -35 -135 -182c17 -7 38 -11 60 -11c70 0 108 97 108 137zM476 216l-3 -5l-28 -56c-60 -116 -156 -165 -242 -165c-116 0 -185 63 -185 160c0 16 2 33 7 52c32 126 122 198 245 198c77 0 128 -31 128 -94c0 -59 -48 -149 -198 -149 c-26 0 -49 4 -70 12c-4 -19 -6 -36 -6 -53c0 -48 16 -98 85 -98c73 0 165 55 215 147l30 56l2 5"],120047:[790,393,274,-86,332,"332 216l-3 -5c-44 -86 -101 -147 -150 -147h-68l-12 -64l-76 -393h-109l76 393c88 387 74 478 106 718c9 63 29 72 103 72c56 0 113 -40 113 -106c0 -160 -88 -259 -165 -355l-30 -229h69c39 0 91 59 123 121l3 5zM291 684c0 56 -45 86 -101 86c-24 0 -26 -6 -29 -56 c-5 -98 2 -197 -10 -347c70 87 140 176 140 317"],120048:[400,400,534,-52,592,"308 -47c-171 -90 -331 -108 -331 -210c0 -25 41 -115 173 -115c29 0 96 3 113 91zM592 216l-3 -5c-39 -80 -99 -132 -156 -177l-56 -286c-27 -138 -172 -148 -227 -148c-145 0 -202 100 -202 143c0 124 182 140 365 239l16 79c-35 -43 -82 -71 -133 -71 c-108 0 -174 76 -174 171c0 148 134 239 251 239c47 0 85 -23 117 -55c10 0 36 48 62 48h50l-63 -327c49 42 97 87 130 155l3 5zM381 324c-29 32 -64 48 -108 48c-78 0 -147 -117 -147 -242c0 -69 26 -112 70 -112c60 0 121 51 149 126"],120049:[790,10,563,-13,620,"620 216l-38 -74c-33 -65 -53 -103 -76 -125c-25 -24 -67 -27 -91 -27c-38 0 -74 18 -74 84c0 34 9 69 14 87c25 83 35 139 35 173c0 27 -6 38 -18 38c-53 0 -143 -57 -246 -224l-28 -151h-111l31 163c76 386 65 580 96 620c6 8 59 10 63 10c14 0 135 -7 136 -96 c0 -86 -87 -227 -157 -338c-4 -43 -9 -88 -17 -136c87 122 169 180 233 180c67 0 112 -35 112 -126c0 -32 -6 -71 -17 -118c-5 -19 -21 -69 -21 -103c0 -24 8 -32 19 -32c6 0 15 2 25 10c14 11 42 57 73 119l39 76zM293 694c0 57 -95 74 -115 76l-1 -2c-8 -10 -9 -44 -9 -76 v-91c0 -54 0 -120 -7 -197c67 107 132 223 132 290"],120050:[649,10,270,34,328,"328 216l-39 -77c-47 -90 -103 -149 -177 -149c-60 0 -78 59 -78 117c0 18 2 36 5 53l12 53l-16 8l1 3c29 54 51 113 58 148h-37l3 21h122c9 0 18 -4 18 -12c-17 -57 -26 -94 -52 -225c-10 -52 -17 -86 -17 -107c0 -19 7 -23 17 -23c20 0 72 25 121 124l39 76zM255 597 c0 -39 -37 -73 -73 -73c-30 0 -55 23 -55 53c0 38 37 72 73 72c30 0 55 -22 55 -52"],120051:[647,400,228,-312,285,"285 216l-2 -3c-48 -80 -104 -139 -159 -186l-54 -279c-26 -138 -166 -148 -226 -148c-121 0 -156 100 -156 143c0 120 152 139 316 230l47 240l-16 8l1 3c29 54 49 113 54 148h-20l3 21h109c9 0 18 -4 18 -12v-1c-17 -56 -11 -21 -37 -152l-33 -168c48 41 95 95 135 164 l2 2zM241 582c-7 -29 -38 -59 -72 -59c-30 0 -55 23 -55 53c0 4 0 8 2 12c6 30 37 59 71 59c30 0 54 -23 54 -53c0 -4 1 -8 0 -12zM-1 -56c-151 -82 -282 -101 -282 -201c0 -25 19 -115 127 -115c30 0 95 3 112 91"],120052:[790,10,489,-3,546,"546 216l-32 -64c-54 -104 -84 -162 -158 -162c-100 0 -119 76 -187 170c-21 -31 -39 -66 -53 -105l-9 -55h-110l30 160c73 386 65 580 97 620c5 8 58 10 62 10c14 0 135 -7 136 -96v-2c0 -80 -84 -203 -154 -302c-7 -70 -16 -147 -33 -234l-1 -8c55 90 148 187 255 260 c19 13 30 16 37 16c13 0 21 -7 21 -16c0 -58 -9 -89 -70 -93c-8 0 -13 4 -19 10c-25 -9 -73 -36 -117 -79c104 -115 65 -228 115 -228c64 0 86 47 137 143l34 65zM302 694c0 57 -95 74 -115 76l-1 -2c-9 -11 -9 -50 -9 -84v-70c0 -50 0 -110 -5 -180c67 96 130 195 130 260"],120053:[790,10,291,16,348,"348 216l-39 -74c-49 -98 -107 -152 -179 -152c-88 0 -114 65 -114 131c0 13 0 26 2 39c74 386 65 580 96 620c6 8 59 10 63 10c14 0 135 -7 136 -96v-2c0 -80 -85 -215 -156 -321c-6 -65 -17 -136 -31 -215c-5 -26 -10 -60 -10 -87s5 -49 28 -49c4 0 9 0 13 1 c50 13 90 45 133 129l39 76zM293 694c0 57 -95 74 -115 76l-1 -2c-8 -10 -9 -45 -9 -78v-84c0 -52 -2 -115 -7 -187c68 104 132 210 132 275"],120054:[400,10,805,10,862,"862 216l-38 -74c-34 -65 -54 -103 -78 -125c-22 -21 -44 -27 -78 -27c-63 0 -80 58 -80 109c0 25 4 48 7 62c7 21 42 116 42 172c0 28 -9 39 -23 39c-34 0 -91 -25 -172 -130c-1 -30 -6 -60 -12 -86l-28 -157l-109 2l29 159c6 25 33 117 33 172c0 20 -4 40 -20 40 c-35 0 -92 -27 -169 -128l-46 -244h-110l41 213l-16 8c27 56 52 114 59 151h-24l3 21h109c9 0 18 -4 18 -12v-1c-6 -25 -13 -46 -19 -73c71 79 123 93 154 93c82 0 103 -59 107 -113c81 95 137 113 172 113c43 0 109 -16 109 -133c0 -39 -8 -78 -16 -111 c-5 -18 -19 -68 -19 -101c0 -25 8 -34 19 -34c5 0 13 2 24 10c14 11 41 57 72 119l39 76"],120055:[400,10,559,10,616,"616 216l-37 -74c-34 -65 -55 -103 -78 -125c-21 -20 -43 -27 -77 -27c-63 0 -85 31 -85 83c0 25 6 54 12 87c7 32 46 122 46 174c0 22 -7 38 -28 38c-41 0 -118 -37 -210 -167l-39 -205h-110l41 213l-16 8l1 3c29 54 51 113 58 148h-24l3 21h109c9 0 18 -4 18 -12v-1 c-10 -35 -18 -63 -28 -111c74 90 143 131 197 131c87 0 116 -50 116 -118c0 -39 -9 -84 -22 -127c-5 -18 -21 -67 -21 -100c0 -25 8 -34 20 -34c5 0 14 2 24 10c15 9 41 57 72 119l39 76"],120056:[400,10,497,21,554,"355 282c0 68 -30 90 -74 90c-109 0 -159 -139 -159 -268c0 -55 20 -86 83 -86c42 0 69 16 90 43c-9 4 -13 9 -13 16c0 8 7 17 16 17c0 0 4 0 6 -2l8 -4c22 46 43 128 43 194zM554 216l-1 -3c-34 -67 -72 -162 -176 -162h-10c-46 -38 -104 -61 -162 -61 c-98 0 -184 71 -184 171c0 135 140 239 260 239c106 0 177 -79 177 -170c0 -67 -30 -118 -69 -158c78 7 105 78 144 152l1 2"],120057:[400,400,511,-134,568,"364 259c0 71 -29 121 -86 121c-47 0 -86 -17 -119 -46c-4 -35 -13 -90 -30 -178l-17 -88c4 -4 9 -9 13 -15c26 -33 58 -43 109 -43c30 0 55 17 75 50c-6 4 -9 9 -9 14c0 9 8 17 17 17c0 0 4 0 7 -1l1 -2c14 30 25 68 33 108c3 22 6 43 6 63zM568 216l-1 -3 c-34 -67 -77 -162 -180 -162h-1c-41 -38 -95 -61 -152 -61c-58 0 -97 14 -127 50c-33 -166 -87 -418 -124 -439l-97 -1c-16 0 -20 14 -20 37c0 96 12 216 79 338c12 22 33 48 55 69l21 116c23 125 31 183 31 208v25h57c24 0 43 -2 47 -3c3 -1 5 -13 5 -17v-6 c33 22 70 33 117 33c122 0 191 -78 191 -172c0 -12 0 -23 -2 -34c-8 -46 -29 -87 -59 -121c76 10 100 78 138 151l1 2zM-8 8c-10 -15 -19 -29 -26 -42c-62 -123 -79 -233 -79 -329c0 -5 1 -13 1 -13c22 30 68 204 104 384"],120058:[400,399,525,21,582,"582 216l-1 -3c-30 -60 -58 -108 -136 -117l-81 -422c31 41 92 79 131 82l2 -21c-33 -5 -110 -44 -145 -128c-1 -4 -5 -6 -9 -6c-6 0 -83 5 -96 8l-3 4l88 462c-34 -49 -84 -85 -136 -85c-108 0 -175 66 -175 166c0 13 1 26 4 40c23 125 135 204 248 204 c44 0 82 -20 113 -52v3l4 -5l1 -1c11 0 35 48 61 48h50l-46 -237l-7 -39c57 8 79 42 113 107l1 2zM381 324c-29 32 -64 48 -108 48c-66 0 -117 -61 -140 -178c-6 -26 -8 -51 -8 -72c0 -69 27 -104 71 -104c47 0 95 33 126 83c-7 2 -18 8 -18 19c0 9 7 17 16 17c0 0 4 0 6 -2 c3 -1 7 -2 12 -4c3 7 5 13 8 21"],120059:[424,3,481,38,540,"540 222l-2 -2c-6 -15 -21 -46 -82 -46c-41 0 -76 37 -76 87c0 20 4 41 15 63c-57 -20 -128 -107 -184 -256l-13 -71h-110l46 241c9 48 22 99 22 121c0 6 -3 10 -3 10c-20 0 -26 -23 -96 -158l-19 10c63 125 82 179 119 179c65 0 81 -66 81 -132c0 -35 -4 -68 -8 -92 c39 79 94 162 182 224c21 15 52 24 61 24c13 0 29 -4 31 -9v-3c-6 -61 -31 -91 -88 -95c-10 -19 -14 -37 -14 -54c0 -39 24 -67 54 -67c48 0 60 25 64 34l1 3"],120060:[424,10,426,-29,484,"484 216l-3 -5c-29 -56 -56 -121 -117 -149c-32 -41 -99 -72 -196 -72c-94 0 -197 53 -197 111c0 56 36 64 55 64c36 0 83 -25 83 -40v-5s-2 -4 -6 -4h-2c-7 0 -19 6 -27 6c-6 0 -12 -4 -12 -21c0 -42 26 -83 106 -83c61 0 86 17 96 42h-1c-17 4 -19 14 -19 18 c0 9 7 17 16 17c0 0 4 0 7 -1l3 -3v14c0 78 -119 132 -131 220c-34 -4 -61 -74 -82 -114l-19 10c69 140 97 203 170 203l40 -50h-17c-41 0 -57 -15 -57 -39c0 -63 211 -119 211 -217c0 -7 -1 -15 -4 -23c36 27 55 74 81 126l2 5"],120061:[658,10,299,21,356,"356 216l-37 -74c-49 -94 -106 -152 -180 -152c-86 0 -104 62 -104 128c0 15 0 28 4 42l12 51l-16 7l1 3c19 35 46 129 69 221h-84l4 29h88c17 72 29 143 29 184v3h87c9 0 18 -4 18 -12v-1c-8 -24 -21 -92 -38 -174h129l-3 -29h-132l-55 -282c-6 -31 -15 -73 -15 -101 c0 -23 5 -39 23 -39c0 0 7 0 10 1c50 13 89 45 132 129l39 76"],120062:[393,10,579,35,636,"636 216l-3 -5l-35 -69c-64 -125 -81 -152 -155 -152c-46 0 -79 28 -79 101c0 13 1 26 3 39c-80 -99 -154 -140 -197 -140c-88 0 -132 49 -132 134c0 20 2 42 8 66l5 23l-16 8l1 3c29 54 51 113 58 148h-24l3 21h109c9 0 18 -4 18 -12v-1c-17 -56 -19 -61 -45 -193 c-4 -23 -17 -73 -17 -113c0 -41 13 -56 32 -56c33 0 113 39 207 172l39 200v3h109l-45 -237c-9 -47 -18 -84 -18 -108c0 -23 9 -30 22 -30c23 0 58 63 93 132l37 71l2 5"],120063:[423,10,511,35,568,"568 216l-2 -5c-20 -41 -60 -43 -78 -43c-10 0 -19 1 -29 4c-62 -136 -191 -182 -252 -182c-74 0 -164 53 -164 160c0 13 1 26 4 40l4 23l-16 8c34 65 60 139 60 169v3h91c6 0 8 -6 8 -6c0 -9 -3 -14 -4 -22l-35 -178c-5 -27 -8 -52 -8 -71c0 -72 30 -98 66 -98 c52 0 135 64 169 189c-31 23 -53 56 -53 96c0 73 60 120 108 120c39 0 60 -24 60 -81c0 -39 -7 -99 -29 -151c7 -1 13 -2 20 -2c14 0 44 2 58 32l3 5zM398 324c0 18 -4 47 -17 47s-31 -29 -31 -68c0 -30 17 -55 39 -74c6 28 9 60 9 95"],120064:[423,10,688,35,745,"745 216l-3 -5c-15 -33 -48 -43 -79 -43c-10 0 -22 2 -34 5c-60 -137 -153 -183 -221 -183c-36 0 -76 20 -100 63c-35 -41 -77 -63 -132 -63c-72 0 -136 49 -136 149c0 16 2 33 6 51l5 23l-16 8l1 3c34 66 59 136 59 166v3h91c5 0 8 -6 8 -6c0 -5 -2 -15 -3 -22l-36 -178 c-5 -30 -11 -65 -11 -93c0 -55 17 -76 43 -76c77 0 96 129 122 256l3 15h88l-19 -102c-8 -41 -12 -74 -12 -99c0 -54 18 -70 47 -70c52 0 118 63 146 186c-33 24 -56 57 -56 99c0 73 60 120 108 120c30 0 56 -19 58 -60v-12c0 -39 -10 -101 -35 -159c9 -2 18 -3 26 -3 c14 0 44 2 59 32l2 5zM575 324c0 18 -4 47 -17 47s-31 -29 -31 -68c0 -31 16 -57 40 -77c5 30 8 63 8 98"],120065:[400,10,514,35,571,"571 216l-3 -5l-43 -85c-43 -83 -83 -136 -123 -136c-60 0 -113 20 -147 127c-17 -36 -34 -69 -55 -94c-21 -24 -53 -33 -82 -33c-35 0 -83 23 -83 76h29c0 -39 39 -48 54 -48c25 0 42 3 60 22c25 28 46 72 65 120c-2 9 -4 18 -5 27c-23 124 -31 185 -64 185 c-27 0 -56 -33 -119 -161l-20 10l1 3c71 139 97 176 145 176c56 0 97 -22 128 -87l2 3c28 61 65 84 125 84c45 0 85 -36 85 -88c0 -25 -19 -42 -45 -42c-21 0 -40 17 -40 42c0 43 -2 60 -17 60c-33 0 -63 -29 -82 -69l-13 -25c9 -26 18 -56 24 -92c23 -112 25 -168 54 -168 c22 0 58 29 112 134l35 69l2 5"],120066:[393,400,558,-16,615,"615 216l-3 -5c-46 -78 -100 -134 -157 -180l-55 -283c-26 -138 -179 -148 -215 -148c-145 0 -201 100 -201 143c0 123 173 139 350 236l29 145c-78 -94 -151 -134 -193 -134c-105 0 -132 65 -132 131c0 21 2 44 8 69l5 23l-16 8l1 3c29 54 51 113 58 148h-24l3 21h109 c9 0 18 -4 18 -12v-1c-17 -56 -19 -61 -45 -193c-4 -22 -15 -71 -15 -110c0 -34 8 -59 30 -59c32 0 112 38 204 167l41 205h109v-3l-46 -231l-16 -91c48 42 91 91 130 156l2 5zM329 -49c-165 -88 -316 -107 -316 -208c0 -25 40 -115 172 -115c30 0 83 3 100 91"],120067:[408,10,437,-16,494,"494 216l-3 -5l-70 -136c-35 -66 -73 -85 -115 -85c-68 0 -146 50 -219 50c-23 0 -39 -7 -78 -47l-25 16c26 39 63 92 115 108l184 161c-81 20 -113 44 -141 44c-16 0 -35 -11 -47 -35l-40 -76l-20 10l1 3c93 182 97 183 119 183c41 0 113 -44 180 -44c28 0 52 6 75 26 l19 19l20 -22l-306 -269c52 -5 133 -52 196 -52c21 0 56 7 77 47l56 109l3 5"]};MathJax.Ajax.loadComplete(MathJax.OutputJax.SVG.fontDir+"/Script/Regular/Main.js");
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MathJax.OutputJax.SVG.FONTDATA.FONTS.GyrePagellaMathJax_Normal={directory:"Normal/Regular",family:"GyrePagellaMathJax_Normal",id:"GYREPAGELLANORMAL",32:[0,0,250,0,0,""],160:[0,0,250,0,0,""],8462:[733,9,500,10,471,"471 85c-98 -73 -134 -94 -160 -94c-19 0 -30 15 -30 39c0 19 4 41 13 77l51 196c9 33 15 71 15 89c0 13 -9 22 -22 22c-42 0 -146 -97 -190 -178c-29 -53 -46 -114 -62 -229l-69 -16l-7 11c21 63 61 235 88 386l42 234c1 7 2 16 2 24c0 17 -10 24 -34 24h-48l4 21 c72 7 108 16 160 42l12 -11l-98 -457l20 25c47 58 63 77 98 106c63 53 124 86 158 86c18 0 29 -14 29 -36c0 -17 -5 -48 -11 -74l-64 -256c-6 -22 -7 -30 -7 -40c0 -11 6 -20 13 -20c10 0 32 11 61 30l26 17"],119808:[686,3,778,24,757,"757 -3l-158 3l-152 -3v37l53 3c27 2 20 39 14 55l-45 114h-251l-42 -112c-8 -22 -7 -55 24 -57l50 -3v-37l-113 3l-113 -3v37l30 3c22 2 40 21 56 60l181 438l57 151h71l259 -605c13 -29 27 -40 55 -44l24 -3v-37zM446 262l-104 254l-100 -254h204"],119809:[681,3,667,39,611,"611 216c0 -129 -141 -219 -271 -219l-142 3l-126 -3v23l32 18c15 8 20 23 20 57v448c0 88 -3 94 -48 98l-37 3v37l168 -3l192 3c126 0 189 -44 189 -135c0 -38 -14 -74 -38 -96c-31 -29 -60 -43 -144 -73c80 -5 114 -14 150 -39c35 -25 55 -69 55 -122zM461 202 c0 102 -50 146 -166 146h-30v-292c17 -3 28 -4 43 -4c106 0 153 46 153 150zM440 524c0 74 -36 107 -117 107c-19 0 -34 -1 -58 -4v-227h30c101 0 145 37 145 124"],119810:[695,17,722,44,695,"695 637c-9 -38 -12 -57 -23 -153h-39l-5 86c-54 50 -102 69 -178 69c-159 0 -256 -106 -256 -278c0 -189 115 -313 291 -313c66 0 130 17 195 51l12 -12l-22 -49c-74 -41 -133 -55 -225 -55c-247 0 -401 140 -401 364c0 214 158 348 411 348c87 0 143 -11 234 -47"],119811:[681,3,833,35,786,"786 376c0 -107 -35 -196 -104 -263c-75 -74 -184 -116 -303 -116c-52 0 -104 3 -156 3l-155 -3v23l32 18c15 8 20 24 20 57v448c0 88 -3 94 -48 98l-37 3v37l162 -3l239 3c135 0 215 -25 273 -83c50 -49 77 -127 77 -222zM636 348c0 99 -21 167 -66 211 c-49 48 -129 72 -246 72c-23 0 -39 -1 -63 -4v-570c25 -4 43 -5 68 -5c113 0 184 22 234 71c48 48 73 124 73 225"],119812:[681,3,611,39,577,"577 166l-11 -158l-5 -8c-57 -3 -85 -3 -140 -3l-226 3l-123 -3v23l32 18c15 8 20 23 20 57v448c0 88 -3 94 -48 98l-37 3v37l190 -3l236 3c37 0 58 -1 95 -3l6 -7l-14 -142h-36l-8 75c-1 11 -43 19 -98 19l-145 -3v-240c20 -2 34 -2 67 -2h66c42 0 55 5 57 21l6 57h40 c-2 -36 -3 -71 -3 -107s1 -72 3 -108h-40l-6 50c-3 26 -19 37 -57 37h-66c-22 0 -39 -1 -67 -3v-267l149 -3c46 0 99 9 101 17l23 94h39"],119813:[681,3,556,28,539,"539 671l-14 -142h-36l-8 75c-1 12 -44 19 -111 19l-116 -3v-243c20 -2 34 -2 67 -2h51c42 0 55 5 57 21l6 53h40c-2 -34 -3 -69 -3 -103c0 -36 1 -72 3 -108h-40l-6 50c-3 26 -19 37 -57 37h-51c-22 0 -39 -1 -67 -3v-187c0 -88 2 -92 48 -95l47 -3v-40l-166 3l-155 -3 v40l37 3c47 4 48 6 48 95v408c0 88 -3 94 -48 98l-37 3v37l178 -3l232 3c37 0 57 0 95 -3"],119814:[695,17,833,47,776,"776 242c-37 -8 -41 -12 -41 -36v-163c-120 -45 -196 -60 -297 -60c-237 0 -391 143 -391 363c0 216 158 349 414 349c98 0 170 -13 261 -47l6 -11c-9 -38 -12 -57 -23 -153h-39l-5 86c-54 52 -131 69 -205 69c-163 0 -259 -105 -259 -281c0 -190 108 -319 269 -319 c43 0 76 6 127 25v132c0 26 -15 35 -57 37l-53 2v41l143 -3l150 3v-34"],119815:[681,3,833,36,796,"796 -3l-156 3l-155 -3v40l37 3c47 4 48 6 48 95v190l-81 2h-146l-81 -2v-190c0 -89 1 -91 48 -95l37 -3v-40l-156 3l-155 -3v40l37 3c47 4 48 6 48 95v408c0 89 -1 91 -48 95l-37 3v40l155 -3l156 3v-40l-37 -3c-47 -4 -48 -6 -48 -95v-158c23 -2 43 -2 81 -2h146 c38 0 57 0 81 2v158c0 89 -1 91 -48 95l-37 3v40l155 -3l156 3v-40l-37 -3c-47 -4 -48 -6 -48 -95v-408c0 -89 1 -91 48 -95l37 -3v-40"],119816:[681,3,389,39,350,"350 -3l-156 3l-155 -3v40l37 3c47 4 48 6 48 95v408c0 89 -1 91 -48 95l-37 3v40l155 -3l156 3v-40l-37 -3c-47 -4 -48 -6 -48 -95v-408c0 -89 1 -91 48 -95l37 -3v-40"],119817:[681,213,389,-11,350,"350 641l-37 -3c-47 -4 -48 -6 -48 -95v-406c0 -105 -6 -144 -28 -192c-42 -89 -137 -158 -218 -158c-8 0 -17 1 -30 5v89l11 6c4 -3 5 -3 11 -8c26 -20 41 -27 58 -27c40 0 55 35 55 130v561c0 89 -1 91 -48 95l-37 3v40l155 -3l156 3v-40"],119818:[681,3,778,39,763,"763 -3c-34 2 -67 3 -101 3s-68 -1 -102 -3l-208 249c-56 68 -61 71 -87 86v-197c0 -89 1 -91 48 -95l37 -3v-40l-156 3l-155 -3v40l37 3c47 4 48 6 48 95v408c0 89 -1 91 -48 95l-37 3v40l155 -3l156 3v-40l-37 -3c-47 -4 -48 -6 -48 -95v-200l197 193 c14 14 94 94 94 120v25c30 -2 61 -3 91 -3s61 1 91 3v-39c-63 -5 -86 -12 -110 -34l-222 -207l266 -313c31 -36 54 -49 91 -50v-41"],119819:[681,3,611,39,577,"577 174l-11 -166l-5 -8c-57 -3 -85 -3 -140 -3l-226 3l-123 -3v23l32 18c15 8 20 23 20 57v448c0 89 -1 91 -48 95l-37 3v40l155 -3l156 3v-40l-37 -3c-47 -4 -48 -6 -48 -95v-485l153 -3c43 0 95 9 97 17l23 102h39"],119820:[681,10,1000,32,968,"968 -3l-156 3l-155 -3v40l37 3c47 4 48 6 48 95v416l-206 -429c-37 -76 -41 -86 -60 -132h-34c-18 44 -29 68 -36 83l-230 479v-417c0 -89 3 -94 48 -98l37 -3v-37l-114 3l-115 -3v37l37 3c45 4 48 10 48 98v408c0 88 -3 94 -48 98l-37 3v37l120 -3l120 3l75 -161 l158 -330l183 378l49 113l115 -3l116 3v-37l-37 -3c-45 -4 -48 -10 -48 -98v-408c0 -89 1 -91 48 -95l37 -3v-40"],119821:[681,16,833,35,798,"798 644l-37 -3c-45 -4 -48 -10 -48 -98v-454l3 -101l-7 -4l-82 13l-122 139l-326 392v-393c0 -89 3 -94 48 -98l37 -3v-37l-114 3l-115 -3v37l37 3c45 4 48 10 48 98v408c0 88 -3 94 -48 98l-37 3v37l120 -3c28 0 56 1 84 3c64 -85 82 -109 103 -133l312 -364v359 c0 88 -3 94 -48 98l-37 3v37l115 -3l114 3v-37"],119822:[695,17,833,47,787,"787 346c0 -228 -141 -363 -380 -363c-229 0 -360 127 -360 349c0 229 141 363 383 363c226 0 357 -129 357 -349zM637 325c0 113 -31 209 -86 263c-35 34 -77 51 -130 51c-63 0 -115 -19 -154 -57c-45 -45 -70 -125 -70 -227c0 -115 31 -211 85 -264 c36 -36 77 -52 132 -52c146 0 223 98 223 286"],119823:[681,3,611,39,594,"594 531c0 -121 -96 -212 -225 -212c-20 0 -39 4 -58 7v39h18h18c63 0 103 52 103 132c0 89 -42 134 -125 134c-27 0 -45 -3 -60 -9v-487c0 -88 2 -92 48 -95l47 -3v-40l-165 3l-156 -3v40l37 3c47 4 48 6 48 95v408c0 88 -3 94 -48 98l-37 3v37l173 -3l193 3 c85 0 189 -50 189 -150"],119824:[695,184,833,47,787,"787 346c0 -129 -45 -228 -132 -292c-60 -45 -150 -69 -260 -69c-8 -1 -10 -1 -21 -1c47 -10 72 -16 100 -26l120 -42c37 -13 81 -22 107 -22c18 0 35 7 69 19l11 4v-37l-103 -64c-26 0 -46 3 -72 10l-199 54c-59 16 -74 19 -99 19c-24 0 -49 -12 -97 -45l-11 31 c73 58 108 80 161 100c-88 11 -130 24 -179 56c-88 58 -135 158 -135 290c0 229 141 364 380 364c229 0 360 -127 360 -349zM637 325c0 113 -31 209 -86 263c-35 34 -77 51 -130 51c-63 0 -115 -19 -154 -57c-45 -45 -70 -125 -70 -227c0 -115 31 -211 85 -264 c36 -36 77 -52 132 -52c146 0 223 98 223 286"],119825:[681,3,722,39,708,"708 -3c-32 2 -65 3 -97 3c-30 0 -60 -1 -90 -3l-210 342v23c37 0 62 4 87 19c41 24 66 69 66 122c0 81 -51 128 -140 128c-26 0 -45 -3 -59 -9v-487c0 -89 1 -91 48 -95l37 -3v-40l-156 3l-155 -3v40l37 3c47 4 48 6 48 95v408c0 88 -3 94 -48 98l-37 3v37l178 -3l199 3 c126 0 190 -50 190 -147c0 -42 -15 -78 -43 -110c-27 -29 -50 -45 -106 -68l181 -274c22 -33 34 -38 70 -45v-40"],119826:[695,17,611,57,559,"559 220c0 -145 -115 -237 -294 -237c-76 0 -134 13 -208 46c11 57 15 98 15 173h40l7 -88c32 -47 96 -77 164 -77c86 0 150 55 150 129c0 48 -27 79 -83 96l-140 42c-95 28 -146 91 -146 176c0 135 98 215 265 215c66 0 118 -9 185 -34l5 -12c-9 -29 -14 -77 -14 -142 h-41l-6 82c-38 37 -83 55 -136 55c-80 0 -134 -47 -134 -117c0 -51 32 -81 106 -101l114 -30c99 -26 151 -86 151 -176"],119827:[681,3,667,17,650,"650 676c-8 -48 -11 -83 -13 -159h-40l-5 69c-15 40 -22 33 -71 33h-117v-484c0 -89 1 -91 48 -95l37 -3v-40l-156 3l-155 -3v40l37 3c47 4 48 6 48 95v484h-117c-31 0 -68 7 -71 -33l-5 -69h-40c-3 76 -5 111 -13 159l6 5l311 -3l310 3"],119828:[681,17,778,26,760,"760 644l-37 -3c-45 -4 -48 -10 -48 -98v-292c0 -181 -92 -268 -284 -268c-172 0 -280 75 -280 194v366c0 88 -3 94 -48 98l-37 3v37l155 -3l156 3v-37l-37 -3c-45 -4 -48 -10 -48 -98v-248c0 -104 9 -151 36 -183s72 -47 140 -47c67 0 113 14 141 43c34 35 47 88 47 194 v241c0 88 -3 94 -48 98l-37 3v37l115 -3l114 3v-37"],119829:[681,3,778,20,763,"763 644l-32 -3c-21 -2 -34 -15 -47 -47l-208 -498c-14 -32 -25 -66 -38 -99h-76l-239 572c-21 51 -37 70 -62 72l-41 3v37l158 -3l162 3v-37l-50 -3c-14 -1 -26 -10 -26 -19c0 -18 0 -21 21 -72l157 -387l142 353c21 53 31 84 31 99s-14 24 -37 26l-46 3v37l115 -3 l116 3v-37"],119830:[686,3,1000,17,988,"988 644l-33 -3c-17 -2 -30 -23 -43 -69l-122 -432l-33 -143h-73c-13 35 -24 70 -38 105l-149 375l-155 -355l-47 -125h-70l-139 602c-6 28 -18 40 -37 42l-32 3v37l156 -3l134 3v-37l-42 -3c-16 -1 -30 -13 -30 -25c0 -8 1 -17 3 -26l82 -383l150 355 c35 84 25 61 51 124h45c21 -60 33 -94 49 -133l137 -343l97 378c3 11 4 20 4 30c0 14 -12 22 -35 23l-46 3v37c35 -2 71 -3 106 -3c37 0 73 1 110 3v-37"],119831:[695,3,667,17,650,"650 -3c-32 2 -63 3 -95 3s-64 -1 -96 -3l-149 266l-140 -201c-4 -6 -22 -36 -36 -62h-117v34l31 3c12 1 26 9 33 18l199 261l-94 166c-26 46 -64 99 -86 123c-13 13 -25 18 -41 18c-9 0 -16 -1 -32 -6l-5 41l183 37c29 -22 45 -42 73 -91l95 -169l165 243h111v-34 l-28 -3c-20 -2 -27 -8 -48 -36l-170 -224c189 -327 159 -274 160 -278c28 -49 40 -63 62 -66l25 -3v-37"],119832:[695,3,667,15,660,"660 659l-176 -261c-18 -27 -34 -57 -53 -100v-163c0 -89 1 -91 48 -95l37 -3v-40l-156 3l-155 -3v40l37 3c47 4 48 6 48 95v139c-16 36 -27 58 -44 85l-101 163c-54 88 -79 100 -130 100v37l159 36c46 -27 74 -60 114 -136l107 -203l188 322h77v-19"],119833:[681,3,667,24,627,"627 174c-9 -50 -15 -116 -16 -177l-284 3l-303 -3v38c49 62 76 99 104 139l306 446h-222c-71 0 -81 -5 -87 -46l-8 -55h-37v162l272 -3l271 3v-35c-32 -39 -56 -70 -83 -110l-325 -479h276c51 0 76 12 81 39l15 78h40"],119834:[471,17,500,40,478,"478 -3c-29 2 -59 3 -88 3c-30 0 -61 -1 -91 -3l-5 8l5 62l-93 -72c-10 -8 -26 -12 -49 -12c-76 0 -117 43 -117 124c0 85 45 124 171 150l88 18c-3 82 -35 118 -102 118c-27 0 -55 -7 -58 -14l-22 -50l-30 7v69l53 32c38 23 77 34 120 34c101 0 160 -53 160 -141v-232 c0 -47 5 -59 28 -61l30 -3v-37zM299 115v118l-45 -12c-71 -19 -92 -39 -92 -88c0 -39 19 -63 51 -63c30 0 66 19 86 45"],119835:[720,17,611,10,556,"556 281c0 -77 -33 -154 -83 -195c-28 -23 -74 -54 -114 -78c-29 -17 -56 -25 -87 -25c-43 0 -85 12 -131 37l-39 -32l-22 8c6 53 9 113 9 166v406c0 59 -4 69 -26 70l-53 3v36c58 6 92 12 121 21l72 22l8 -6v-331l61 49c35 28 64 39 103 39c106 0 181 -79 181 -190z M430 221c0 100 -46 160 -123 160c-41 0 -74 -17 -96 -50v-225c27 -38 59 -55 101 -55c73 0 118 66 118 170"],119836:[471,17,444,37,414,"414 63l-21 -46c-47 -25 -84 -34 -134 -34c-144 0 -222 87 -222 246c0 87 32 137 121 190l52 31c24 14 52 21 90 21c36 0 57 -4 103 -20l7 -13c-9 -44 -14 -77 -20 -141h-36l-7 60c-3 23 -42 43 -88 43c-64 0 -98 -48 -98 -139c0 -128 60 -207 159 -207c29 0 51 5 85 19"],119837:[720,17,611,42,577,"577 -3c-34 2 -67 3 -101 3c-30 0 -60 -1 -90 -3l-5 8l5 75l-104 -85c-10 -8 -26 -12 -49 -12c-117 0 -191 91 -191 234c0 86 27 144 84 181l72 47c27 17 56 26 88 26c25 0 52 -6 80 -17l20 -8v122c0 59 -4 69 -26 70l-53 3v36c58 6 92 12 121 21l72 22l8 -6v-614 c0 -54 5 -62 36 -64l33 -2v-37zM386 160v184c-33 43 -69 63 -112 63c-71 0 -106 -51 -106 -152c0 -108 45 -177 116 -177c55 0 102 37 102 82"],119838:[471,17,500,42,461,"461 243c-57 -14 -101 -20 -158 -20h-131c2 -48 8 -72 25 -100c25 -42 74 -69 124 -69c41 0 71 9 118 35l12 -15l-22 -48c-65 -33 -100 -43 -158 -43c-150 0 -229 84 -229 243c0 96 29 155 95 194l47 28c27 16 53 23 87 23c116 0 190 -69 190 -176v-52zM334 276 c0 99 -26 139 -83 139c-58 0 -85 -40 -85 -139l32 -1c57 -2 32 -2 52 -2c33 0 84 3 84 3"],119839:[720,3,389,34,381,"381 617l-16 -7c-31 19 -46 24 -67 24c-46 0 -59 -21 -59 -92v-108c44 0 87 1 131 4l4 -8l-11 -58h-124v-272c0 -24 1 -37 3 -46c3 -10 21 -17 47 -18l45 -2v-37l-160 3l-140 -3v37l41 2c37 2 42 9 42 64v272l-79 -5v24c33 16 53 27 79 45v43c0 80 7 97 55 137l74 62 c38 32 61 42 93 42c15 0 25 -2 42 -6v-97"],119840:[471,266,556,26,535,"535 -42c0 -133 -118 -224 -293 -224c-132 0 -216 55 -216 142c0 27 11 53 26 62l81 48c-50 13 -68 31 -68 67c0 20 7 41 17 48l71 54c-35 12 -50 21 -69 41c-24 26 -37 59 -37 96c0 105 89 179 217 179c64 0 111 -13 152 -43c16 -1 28 -1 36 -1c22 0 41 1 82 5l-5 -64 l-77 4c4 -19 5 -31 5 -47c0 -50 -13 -85 -44 -116c-41 -41 -105 -64 -174 -64c-12 0 -22 1 -40 2c-20 -12 -29 -24 -29 -39c0 -20 16 -31 47 -30l146 4h24c101 0 148 -40 148 -124zM334 299c0 79 -29 122 -82 122c-54 0 -82 -38 -82 -110c0 -75 32 -120 84 -120 c53 0 80 37 80 108zM424 -95c0 64 -30 80 -152 80c-49 0 -85 -3 -101 -11c-30 -14 -51 -49 -51 -86c0 -62 59 -104 148 -104s156 52 156 121"],119841:[720,3,611,24,587,"587 -3c-34 2 -67 3 -101 3c-30 0 -60 -1 -90 -3v272c0 81 -28 116 -94 116c-44 0 -85 -33 -85 -68v-217c0 -54 5 -62 36 -64l35 -2v-37l-135 3l-129 -3v37l35 2c31 2 36 10 36 64v468c0 59 -3 68 -26 70l-45 3v36c54 7 87 13 113 21l72 22l8 -6v-324l80 62 c16 13 40 19 70 19c49 0 90 -15 116 -42c26 -28 35 -66 35 -143v-186c0 -54 5 -62 36 -64l33 -2v-37"],119842:[666,3,333,34,298,"298 -3l-135 3l-129 -3v37l35 2c31 2 36 10 36 64v219c0 59 -3 68 -26 70l-45 3v36l15 2c42 6 60 9 98 19c28 7 70 22 70 22l10 -6v-365c0 -54 5 -62 36 -64l35 -2v-37zM233 599c0 -37 -30 -67 -67 -67s-67 30 -67 68c0 36 30 66 68 66c36 0 66 -31 66 -67"],119843:[666,266,333,3,233,"227 98c0 -154 -13 -222 -53 -281c-36 -53 -83 -83 -130 -83c-4 0 -24 1 -31 2l-10 35l4 6h23c54 0 75 53 75 185v357c0 59 -3 68 -26 70l-45 3v36l18 2c38 4 69 11 95 19l70 22l10 -6v-367zM233 599c0 -37 -30 -67 -67 -67s-67 30 -67 68c0 36 30 66 68 66 c36 0 66 -31 66 -67"],119844:[720,3,611,21,597,"597 0h-172c-103 126 -67 83 -193 226h-10v-126c0 -54 5 -62 36 -64l35 -2v-37l-135 3l-129 -3v37l35 2c31 2 36 10 36 64v468c0 59 -4 69 -26 70l-53 3v36c58 6 92 12 121 21l72 22l8 -6v-465c56 48 83 73 106 97l107 113h130v-38h-31c-15 0 -32 -6 -48 -18 c-63 -46 -140 -117 -140 -117l196 -220c18 -20 34 -30 55 -32v-34"],119845:[720,3,333,24,296,"296 -3l-135 3l-129 -3v37l35 2c31 2 36 10 36 64v468c0 59 -4 69 -26 70l-53 3v36c58 6 92 12 121 21l72 22l8 -6v-614c0 -54 5 -62 36 -64l35 -2v-37"],119846:[471,3,889,24,864,"864 -3c-33 2 -65 3 -98 3c-31 0 -62 -1 -93 -3v272c0 78 -28 116 -86 116c-40 0 -81 -35 -81 -68v-217c0 -54 5 -62 36 -64l35 -2v-37l-131 3l-129 -3v37l31 2c32 2 36 10 36 64v169c0 78 -28 116 -86 116c-40 0 -81 -35 -81 -68v-217c0 -54 4 -62 36 -64l27 -2v-37 l-127 3l-129 -3v37l35 2c31 2 36 10 36 64v219c0 59 -3 68 -26 70l-45 3v36c55 3 83 9 187 43l6 -6v-75l80 62c17 13 39 19 71 19c69 0 109 -24 132 -81l80 62c17 13 39 19 72 19c107 0 143 -47 143 -185v-186c0 -54 5 -62 36 -64l33 -2v-37"],119847:[471,3,611,24,587,"587 -3c-34 2 -67 3 -101 3c-30 0 -60 -1 -90 -3v273c0 80 -28 115 -94 115c-44 0 -85 -33 -85 -68v-217c0 -54 5 -62 36 -64l35 -2v-37l-135 3l-129 -3v37l35 2c31 2 36 10 36 64v219c0 59 -3 68 -26 70l-45 3v36c55 3 83 9 187 43l6 -6v-75l80 62c16 13 40 19 70 19 c49 0 90 -15 116 -42c26 -28 35 -66 35 -143v-186c0 -54 5 -62 36 -64l33 -2v-37"],119848:[471,17,556,40,517,"517 236c0 -162 -90 -253 -250 -253c-145 0 -227 87 -227 241c0 159 88 247 247 247c148 0 230 -83 230 -235zM381 205c0 147 -34 218 -106 218c-69 0 -99 -54 -99 -175c0 -144 37 -217 109 -217c68 0 96 52 96 174"],119849:[471,258,611,29,567,"567 286c0 -90 -36 -168 -102 -218c-5 -4 -11 -9 -17 -13c-68 -54 -103 -72 -137 -72c-24 0 -40 3 -89 17v-155c0 -54 5 -63 36 -64l45 -2v-37l-145 3l-129 -3v37l35 2c31 2 36 10 36 64v474c0 59 -3 68 -26 70l-45 3v36l11 1c51 5 68 9 102 20l70 22l10 -6v-82l61 49 c35 28 64 39 103 39c104 0 181 -79 181 -185zM441 221c0 100 -46 160 -123 160c-41 0 -74 -17 -96 -50v-225c27 -38 59 -55 101 -55c73 0 118 66 118 170"],119850:[471,258,611,52,589,"589 -258l-135 3l-129 -3v37l35 2c31 2 36 10 36 64v230l-96 -77c-12 -10 -33 -15 -60 -15c-116 0 -188 88 -188 229c0 99 30 150 117 199c80 45 119 60 154 60c30 0 73 -13 116 -34l22 -11l52 42l21 -14c-12 -59 -16 -92 -16 -130v-479c0 -54 5 -62 36 -64l35 -2v-37z M396 160v184c-33 43 -69 63 -112 63c-71 0 -106 -51 -106 -152c0 -108 45 -177 116 -177c55 0 102 37 102 82"],119851:[471,3,389,30,389,"389 465l-5 -129l-24 -10c-14 24 -32 36 -57 36c-39 0 -80 -33 -80 -64v-198c0 -56 5 -62 48 -64l39 -2v-37l-151 3l-129 -3v37l35 2c31 2 36 10 36 64v219c0 59 -3 68 -26 70l-45 3v36c63 8 81 11 113 21l70 22l10 -6v-95l44 48c38 41 57 53 85 53c14 0 27 -2 37 -6"],119852:[471,17,444,39,405,"405 155c0 -103 -85 -172 -211 -172c-53 0 -97 8 -155 28l7 141h39l5 -69c31 -37 65 -52 112 -52c57 0 92 30 92 77c0 35 -17 52 -63 63l-86 21c-70 17 -106 59 -106 125c0 100 73 154 208 154c53 0 84 -6 123 -23l-8 -122h-36l-10 58c-3 20 -46 39 -87 39 c-55 0 -88 -25 -88 -65c0 -32 16 -47 55 -56l82 -18c90 -20 127 -57 127 -129"],119853:[632,17,333,22,324,"324 60l-49 -59c-9 -11 -34 -18 -65 -18c-87 0 -124 38 -124 127v259l-64 -4v22l66 43v60c0 21 -1 39 -4 92c51 19 82 31 122 50l14 -10c-9 -50 -12 -83 -12 -136v-58c38 0 76 2 114 6l-8 -65h-106v-238c0 -49 15 -65 62 -65c16 0 25 3 46 13"],119854:[471,17,611,25,583,"583 -3c-34 2 -67 3 -101 3c-32 0 -63 -1 -95 -3l5 83l-76 -74c-15 -15 -40 -23 -69 -23c-97 0 -151 56 -151 157v179c0 59 -3 68 -26 70l-45 3v36c63 8 80 11 113 21l70 22l10 -6v-261c0 -96 21 -131 78 -131c53 0 96 40 96 90v156c0 59 -3 68 -26 70l-45 3v36 c62 8 80 11 113 21l70 22l10 -6v-365c0 -54 4 -62 36 -64l33 -2v-37"],119855:[459,3,556,11,545,"545 421l-30 -5c-17 -3 -26 -12 -36 -34l-128 -288c-12 -27 -22 -52 -38 -97h-86l-143 360c-17 43 -31 61 -48 62l-25 2v38l130 -3l129 3v-38l-41 -2c-15 -1 -23 -7 -23 -17c0 -11 4 -26 14 -51l88 -221l35 80l61 151c6 15 9 29 9 41c0 9 -9 16 -23 17l-38 2v38 c32 -2 65 -3 97 -3s64 1 96 3v-38"],119856:[471,3,833,13,820,"820 421l-34 -2c-14 -1 -24 -14 -36 -47l-92 -260c-28 -80 -35 -115 -35 -115h-81l-132 307c-76 -150 -87 -174 -137 -307h-79l-107 384c-8 27 -18 37 -41 38l-33 2v38l136 -3l135 3v-38l-47 -2c-11 0 -19 -9 -19 -22c0 -5 1 -15 2 -19l59 -227l57 125l87 195h50 l138 -317c17 46 27 73 39 112l36 113c1 4 3 15 3 19c0 12 -12 20 -29 21l-42 2v38c34 -2 67 -3 101 -3s67 1 101 3v-38"],119857:[471,3,500,20,483,"483 -3c-26 2 -51 3 -77 3s-52 -1 -78 -3l-100 169l-64 -88l-52 -78h-91v34c31 2 50 11 69 36l110 140l-80 136c-26 44 -44 58 -77 58c-3 0 -10 0 -15 -1l-8 36c37 7 111 23 146 32c20 -16 39 -39 62 -77l52 -85l108 150h95v-37c-37 -1 -47 -7 -78 -43l-97 -114l89 -152 c34 -58 55 -76 86 -79v-37"],119858:[459,266,556,10,546,"546 421l-26 -5c-14 -3 -29 -20 -41 -47l-199 -463c-51 -118 -106 -172 -176 -172c-23 0 -46 5 -73 17l18 95l11 4c23 -26 44 -37 70 -37c34 0 69 34 92 91l23 56l-158 404c-15 38 -27 54 -42 55l-35 2v38l133 -3l132 3v-38l-35 -2c-15 -1 -26 -10 -26 -23 c0 -17 11 -37 17 -53l84 -218l101 252c2 5 4 16 4 22c0 11 -11 19 -27 20l-33 2v38c31 -2 62 -3 93 -3s62 1 93 3v-38"],119859:[457,3,500,16,464,"464 155c-7 -48 -12 -109 -12 -153l-5 -5l-273 3l-158 -3v33l104 136l170 238h-118c-56 0 -70 -11 -76 -59l-3 -25h-38l3 134l7 3l236 -3l153 3v-33l-268 -369h163c48 0 61 12 70 69l5 31h40"],119860:[705,3,722,-19,677,"677 -3l-122 3l-122 -3v28l44 3c28 2 43 11 43 27c0 5 -1 13 -2 22l-27 200h-246l-102 -175c-20 -34 -26 -47 -26 -55c0 -9 14 -18 31 -19l52 -3v-28c-35 2 -71 3 -107 3l-112 -3v30l20 5c34 8 53 24 88 80l373 593h46l87 -625c6 -45 9 -47 56 -52l26 -3v-28zM486 313 l-37 288l-179 -288h216"],119861:[692,3,611,26,559,"559 562c0 -51 -24 -97 -69 -137c-32 -27 -56 -40 -113 -60c69 -10 99 -19 125 -40c27 -22 41 -55 41 -98c0 -76 -44 -144 -123 -191c-47 -28 -94 -39 -142 -39c-54 0 -107 3 -161 3c-30 0 -61 -1 -91 -3l5 26c42 7 55 14 58 32l87 504c5 30 9 62 9 76 c0 18 -11 26 -35 27l-53 2l3 28l151 -3c50 0 100 3 150 3c77 0 158 -48 158 -130zM455 211c0 87 -50 129 -153 129h-85l-51 -299c16 -1 28 -2 34 -3c33 -3 62 -4 82 -4c100 0 173 74 173 177zM473 544c0 75 -40 111 -121 111c-27 0 -53 -5 -80 -5l-49 -274h52 c124 0 198 63 198 168"],119862:[706,18,667,45,651,"651 665c-14 -46 -22 -89 -27 -146h-27v84c-56 36 -107 50 -179 50c-79 0 -143 -24 -190 -72c-61 -62 -95 -160 -95 -272c0 -178 85 -274 243 -274c78 0 130 17 224 75l10 -7l-10 -36c-91 -62 -161 -85 -257 -85c-192 0 -298 108 -298 302c0 153 60 271 177 350 c70 47 152 72 234 72c62 0 118 -12 195 -41"],119863:[692,3,778,28,741,"741 431c0 -166 -96 -317 -252 -397c-52 -26 -101 -37 -173 -37l-195 3c-31 0 -62 -1 -93 -3l5 26c19 5 49 9 53 32l87 504c5 30 9 62 9 76c0 18 -11 26 -35 27l-53 2l3 28l123 -3l204 3c84 0 180 -17 226 -50c61 -43 91 -113 91 -211zM649 415c0 164 -83 240 -265 240 c-39 0 -77 -5 -116 -5l-96 -557c-3 -18 -4 -25 -4 -37c68 -10 117 -15 161 -15c87 0 160 28 214 83c68 69 106 174 106 291"],119864:[692,3,611,30,570,"570 689c-11 -38 -18 -88 -21 -152h-24l-8 89c-1 15 -42 24 -107 24c-99 -2 -74 -2 -130 -4c-4 -8 -6 -16 -9 -32l-42 -238h37l219 6l4 -7l-19 -45c-31 1 -6 4 -132 4h-117l-43 -253c-2 -12 -2 -23 -2 -35c63 -6 90 -7 131 -7c60 0 131 5 150 10c21 5 30 17 39 52l16 60 h27c-8 -41 -16 -83 -21 -125l-4 -36c-39 -1 -19 -3 -105 -3l-225 3l-154 -3l5 26c44 7 57 14 60 32l87 504c6 32 9 62 9 77c0 17 -11 25 -35 26l-54 2l3 28l160 -3l236 3c23 0 47 -1 69 -3"],119865:[692,3,556,0,548,"548 689c-11 -38 -18 -89 -21 -152h-24l-8 89c-1 15 -41 24 -103 24c-126 -5 -103 -4 -123 -4c-5 -11 -6 -16 -9 -32l-46 -271h37l219 6l4 -7l-19 -45c-31 1 -6 4 -132 4h-117l-36 -223c-1 -4 -2 -15 -2 -21c0 -20 9 -28 36 -29l64 -3l-3 -28l-138 3l-127 -3l4 28l36 3 c41 3 42 5 58 97l75 434c5 30 9 62 9 76c0 17 -11 26 -35 27l-56 2l3 28l152 -3l235 3c17 0 45 -1 67 -3"],119866:[706,18,722,50,694,"694 272l-2 -26l-32 -6c-13 -2 -25 -12 -27 -21l-23 -135c-2 -13 0 -27 2 -40l-4 -7c-13 -2 -30 -6 -56 -15c-66 -22 -127 -40 -197 -40c-196 0 -305 105 -305 292c0 150 62 274 179 358c72 51 145 74 237 74c69 0 126 -11 209 -41c-14 -46 -22 -89 -27 -146h-27v84 c-56 36 -110 50 -187 50c-83 0 -148 -24 -197 -74c-64 -64 -99 -165 -99 -282c0 -177 86 -270 252 -270c54 0 93 9 138 33l18 93c5 24 7 44 7 59c0 24 -9 28 -84 32l-34 2l5 26l129 -3"],119867:[692,3,778,-3,800,"800 692l-3 -28l-36 -3c-38 -3 -44 -9 -51 -48l-92 -520c-3 -17 -4 -26 -4 -35c0 -21 10 -29 36 -30l58 -3l-3 -28l-132 3l-141 -3l4 28l50 3c22 1 33 6 37 14c5 6 12 34 21 83l40 215l-184 3l-184 -3l-42 -247c-3 -19 -4 -26 -4 -35c0 -21 9 -28 36 -30l49 -3l-3 -28 l-123 3l-132 -3l4 28l41 3c40 3 42 5 58 97l74 434c5 31 9 62 9 76c0 18 -11 26 -35 27l-47 2l3 28l141 -3l114 3l-3 -28l-42 -3c-37 -3 -44 -9 -51 -48l-42 -228h370l30 174c5 30 9 62 9 76c0 18 -11 26 -35 27l-48 2l3 28l143 -3c36 0 71 1 107 3"],119868:[692,3,333,7,354,"354 692l-3 -28l-35 -3c-39 -3 -44 -9 -51 -48l-89 -535c-1 -5 -2 -14 -2 -21c0 -20 9 -27 36 -29l52 -3l-3 -28l-126 3l-126 -3l3 28l36 3c40 3 43 8 58 97l72 434c4 22 9 68 9 77c0 17 -11 25 -35 26l-47 2l3 28l136 -3"],119869:[692,206,333,-35,358,"358 692l-3 -28l-42 -3c-38 -3 -45 -10 -51 -48l-85 -559c-9 -62 -18 -94 -34 -132c-34 -81 -86 -128 -140 -128c-12 0 -24 3 -35 10l-3 26c8 -3 17 -4 29 -4c47 0 77 50 92 153l95 643c1 5 1 8 1 13c0 18 -11 26 -35 27l-47 2l3 28l141 -3"],119870:[692,3,667,13,683,"683 665h-21c-17 0 -38 -10 -54 -25l-292 -273l246 -302c21 -26 41 -38 64 -38h20v-30c-22 2 -45 3 -68 3s-46 -1 -69 -3c-105 143 -128 172 -278 343l-43 -262c-1 -4 -2 -15 -2 -21c0 -20 9 -27 36 -29l49 -3l-3 -28l-123 3l-132 -3l4 28l41 3c40 3 42 5 58 97l73 434 c6 33 9 62 9 76c0 18 -11 26 -35 27l-47 2l3 28l141 -3l114 3l-3 -28l-42 -3c-37 -3 -44 -10 -51 -48l-45 -260c64 50 105 86 149 131l128 130c28 28 38 41 38 49v29c22 -2 44 -3 67 -3s45 1 68 3v-27"],119871:[692,3,556,16,523,"523 165c-13 -62 -24 -140 -23 -165c-35 -3 -64 -3 -105 -3l-225 3l-154 -3l5 26c44 7 57 14 60 32l86 504c6 33 9 62 9 77c0 17 -11 25 -35 26l-47 2l3 28l135 -3l120 3l-3 -28l-42 -3c-37 -3 -44 -10 -51 -48l-92 -532c-2 -12 -2 -23 -2 -35c62 -6 87 -7 142 -7 c56 0 132 5 144 11c10 4 18 21 27 53l17 62h31"],119872:[692,18,944,-19,940,"940 692l-3 -28l-38 -2c-29 -2 -45 -12 -46 -31l-41 -531l-1 -37c-1 -21 18 -32 54 -35l37 -3l-3 -28l-133 3l-134 -3l3 28l31 3c51 5 65 11 67 39l37 520l-52 -87l-239 -414l-57 -104h-23l-149 578l-124 -464c-5 -18 -7 -31 -7 -41c0 -15 17 -24 49 -27l38 -3l-3 -28 c-36 2 -73 3 -110 3l-112 -3l3 26c55 5 71 18 86 70l145 509c2 7 3 14 3 20c0 26 -18 36 -70 40l-26 2l3 28c27 -2 55 -3 83 -3s56 1 84 3l150 -578l246 422c85 146 66 119 85 156c27 -2 55 -3 83 -3s56 1 84 3"],119873:[692,11,778,2,804,"804 692l-5 -28l-37 -2c-37 -2 -41 -7 -60 -120l-94 -553h-50l-338 577l-80 -464c-2 -11 -3 -22 -3 -30c0 -33 9 -41 49 -44l42 -3l-5 -28c-36 2 -73 3 -110 3l-111 -3l5 28l31 3c36 3 42 12 54 74l88 474c2 6 5 23 5 30c0 8 -15 27 -30 39c-11 9 -33 16 -50 17l-35 2 l5 28c27 -2 54 -3 81 -3s54 1 81 3l345 -589l80 489c2 13 5 39 5 46c0 16 -10 23 -36 24l-47 2l5 28c35 -2 70 -3 105 -3c37 0 73 1 110 3"],119874:[706,18,778,53,748,"748 425c0 -158 -78 -305 -204 -383c-65 -41 -136 -60 -221 -60c-176 0 -270 101 -270 290c0 251 174 434 411 434c180 0 284 -103 284 -281zM660 409c0 110 -32 185 -97 223c-33 20 -82 32 -130 32c-76 0 -136 -23 -183 -71c-69 -69 -109 -186 -109 -316 c0 -167 75 -253 219 -253c78 0 143 26 192 76c68 70 108 183 108 309"],119875:[692,3,611,9,594,"594 541c0 -136 -110 -253 -239 -253c-29 0 -49 5 -86 23l-2 31c37 -14 57 -19 79 -19c88 0 160 88 160 196c0 93 -49 137 -151 137c-19 0 -35 -2 -71 -8c-3 -13 -6 -23 -7 -28c-5 -19 -9 -40 -9 -40l-82 -487c-3 -19 -4 -26 -4 -35c0 -21 10 -29 36 -30l65 -3l-3 -28 l-139 3l-132 -3l4 28l41 3c40 3 42 6 58 97l74 434c5 31 9 62 9 76c0 18 -11 26 -35 27l-55 2l3 28l166 -3c46 0 92 3 138 3c87 0 182 -50 182 -151"],119876:[706,201,778,53,748,"708 -61c-10 -97 -46 -140 -121 -140c-40 0 -58 6 -118 37l-145 76c-39 21 -67 29 -96 29c-53 0 -77 -36 -77 -113l-24 13c-1 8 -1 17 -1 17c-4 76 51 127 125 127c23 0 41 -4 66 -14l236 -96c26 -10 45 -15 62 -15c40 0 62 25 68 79h25zM748 425 c0 -158 -78 -305 -204 -383c-65 -41 -136 -60 -221 -60c-176 0 -270 101 -270 290c0 251 174 434 411 434c180 0 284 -103 284 -281zM660 409c0 110 -32 185 -97 223c-33 20 -82 32 -130 32c-76 0 -136 -23 -183 -71c-69 -69 -109 -186 -109 -316c0 -167 75 -253 219 -253 c78 0 143 26 192 76c68 70 108 183 108 309"],119877:[692,3,667,9,639,"639 -3c-19 2 -38 3 -58 3c-25 0 -49 -1 -74 -3c-75 127 -106 175 -240 370l3 11h44c104 0 182 70 182 165c0 74 -46 113 -133 113c-27 0 -47 -2 -76 -8l-7 -28l-9 -40l-85 -487c-3 -17 -4 -26 -4 -35c0 -20 9 -28 36 -30l49 -3l-3 -28l-123 3l-132 -3l4 28l41 3 c40 3 42 6 58 97l75 434c5 30 9 62 9 76c0 18 -11 26 -35 27l-56 2l3 28l151 -3c50 0 100 3 150 3c83 0 175 -46 175 -132c0 -61 -31 -116 -89 -158c-36 -26 -65 -38 -120 -48l184 -275c28 -42 40 -50 80 -55v-27"],119878:[706,18,556,42,506,"506 672c-14 -43 -21 -81 -25 -135h-30v76c-30 32 -63 45 -112 45c-92 0 -159 -63 -159 -150c0 -66 30 -103 96 -117l65 -14c101 -22 144 -64 144 -143c0 -136 -133 -252 -288 -252c-53 0 -105 13 -155 38c11 52 18 97 24 152h30v-99c44 -31 82 -43 136 -43 c103 0 174 65 174 161c0 58 -26 92 -81 105l-95 23c-84 20 -122 67 -122 152c0 59 21 109 63 151c54 53 129 84 203 84c48 0 86 -10 132 -34"],119879:[692,3,611,53,635,"635 692l-27 -164h-28l4 64c1 10 -1 29 -4 37c-3 12 -39 17 -117 17h-73l-94 -553c-4 -21 -4 -25 -4 -35c0 -21 10 -29 36 -30l59 -3l-3 -28l-133 3l-142 -3l4 28l51 3c40 2 43 6 58 97l86 521h-112c-37 0 -75 -6 -81 -13s-13 -23 -18 -45l-15 -60h-29l18 164l282 -3"],119880:[692,19,778,88,798,"798 692l-3 -28l-36 -3c-38 -3 -45 -10 -51 -48l-85 -507c-6 -38 -6 -40 -6 -56c0 -13 9 -19 32 -21l60 -4l-5 -28c-28 2 -56 3 -85 3c-30 0 -59 -1 -89 -3l-5 5c13 55 19 81 27 127c-52 -60 -83 -84 -143 -114c-48 -24 -88 -34 -133 -34c-112 0 -179 61 -179 164 c0 16 2 39 6 61l64 375c4 23 7 48 7 58c0 17 -8 22 -34 23l-52 2l3 28c30 -2 60 -3 90 -3s59 1 89 3l-88 -477c-6 -31 -7 -42 -7 -60c0 -72 53 -116 139 -116c87 0 166 45 242 138l71 445c4 27 -4 39 -34 40l-48 2l3 28l137 -3"],119881:[692,8,722,75,754,"754 664l-18 -2c-29 -3 -37 -11 -62 -51l-378 -619h-49l-88 622c-5 37 -15 44 -59 48l-25 2v28l124 -3l124 3v-28l-42 -2c-28 -1 -46 -7 -42 -38l71 -528l291 492c12 20 16 31 16 42c0 19 -19 29 -57 32l-26 2v28l124 -3c32 0 64 1 96 3v-28"],119882:[700,8,944,71,980,"980 664l-20 -2c-22 -2 -37 -14 -43 -31l-171 -507c-13 -39 -20 -66 -31 -106l-7 -26h-51c-13 61 -24 110 -39 162l-112 392l-224 -444c-18 -36 -36 -75 -50 -110h-50c-1 52 -3 100 -8 166l-32 430c-4 57 -12 69 -53 74l-18 2v28l111 -3l121 3v-28l-37 -2 c-32 -2 -47 -16 -45 -46l31 -484l224 456l52 112h18l158 -572l147 462c6 18 9 36 9 49c0 14 -12 22 -41 23l-39 2l5 28c32 -2 65 -3 98 -3c32 0 65 1 97 3v-28"],119883:[692,3,722,20,734,"734 664l-28 -2c-26 -2 -36 -8 -65 -42l-221 -252l171 -307c14 -24 27 -31 68 -34l25 -2v-28l-133 3l-135 -3v28c45 4 35 3 54 4c25 2 32 3 32 11c0 9 -5 22 -14 40l-119 226l-182 -231c-6 -8 -10 -17 -10 -25c0 -12 17 -18 55 -22l32 -3v-28l-119 3l-125 -3v28l28 3 c24 3 47 15 62 33l238 282l-146 270c-20 37 -32 45 -81 49l-26 2v28l133 -3l133 3v-28l-37 -2c-30 -2 -43 -8 -43 -20c0 -8 5 -20 14 -38l104 -199l161 196c18 22 23 31 23 42c0 12 -13 17 -45 19l-33 2v28l115 -3l114 3v-28"],119884:[705,3,667,52,675,"675 697l-6 -71c-59 -10 -101 -40 -159 -114c-74 -93 -139 -211 -148 -266l-26 -168c-1 -5 -2 -15 -2 -21c0 -20 9 -27 36 -29l49 -3l-3 -28l-123 3l-139 -3l4 28l48 3c40 3 43 6 58 97l22 132c0 16 -38 153 -62 220c-41 112 -77 158 -124 158c-11 0 -22 -3 -45 -12 l-3 24l79 58c92 -1 140 -89 215 -395c28 74 66 143 128 226c74 101 128 142 201 161"],119885:[692,3,667,20,637,"637 672l-504 -633h281c44 0 82 4 127 13c10 26 6 8 32 90l7 22h26c-13 -69 -21 -126 -23 -167l-322 3l-241 -3v22l502 633h-180c-86 0 -124 -3 -180 -13l-6 -20c-12 -39 -18 -64 -21 -86h-26c8 73 11 112 11 158l118 1l237 -3l162 3v-20"],119886:[482,11,444,4,406,"406 85c-82 -68 -123 -96 -146 -96c-15 0 -24 14 -24 37c0 16 2 33 6 51l29 127c-55 -78 -95 -125 -138 -162c-37 -32 -74 -53 -95 -53c-19 0 -34 34 -34 77c0 80 31 199 75 288c25 49 57 79 120 110c27 13 47 18 75 18c27 0 46 -4 85 -19l33 18l10 -9l-92 -379 c-1 -3 -1 -6 -1 -10c0 -16 5 -24 15 -24c15 0 30 9 62 36c5 4 6 5 13 11zM319 414c-43 15 -62 19 -85 19c-49 0 -73 -18 -97 -76c-35 -83 -61 -194 -61 -258c0 -27 6 -40 18 -40c33 0 96 61 151 145c33 51 52 103 74 210"],119887:[733,11,463,37,433,"433 376c0 -132 -66 -269 -162 -337c-43 -31 -94 -50 -131 -50c-55 0 -103 33 -103 72c0 3 0 7 1 10l101 551c1 6 2 17 2 24c0 17 -10 24 -34 24h-48l4 21c72 7 108 16 160 42l12 -11l-86 -398c62 79 95 109 146 136c28 14 58 22 82 22c15 0 28 -5 35 -14 c12 -15 21 -54 21 -92zM361 352c0 49 -13 72 -39 72c-29 0 -81 -29 -114 -63c-40 -42 -64 -90 -83 -170c-9 -37 -13 -65 -13 -90c0 -42 25 -65 71 -65c54 0 94 32 127 101c30 65 51 151 51 215"],119888:[482,11,407,25,389,"389 458c-9 -26 -16 -63 -24 -128h-23v60c0 24 -36 43 -81 43c-32 0 -57 -8 -78 -26c-48 -39 -82 -142 -82 -248c0 -79 29 -119 85 -119c35 0 73 17 145 65l15 10l8 -20l-50 -41c-55 -45 -103 -65 -157 -65c-80 0 -122 51 -122 147c0 107 38 211 95 261s128 85 173 85 c38 0 71 -8 96 -24"],119889:[733,11,500,17,483,"483 722l-126 -594c-6 -29 -8 -38 -8 -46c0 -14 6 -23 14 -23c9 0 25 7 39 17l44 31l10 -19l-81 -60c-34 -25 -58 -39 -75 -39s-26 14 -26 35c0 26 5 58 16 102l23 91c-67 -101 -100 -140 -154 -184c-34 -27 -71 -44 -98 -44c-29 0 -44 32 -44 97c0 84 20 179 51 237 c46 87 140 159 209 159c25 0 52 -5 82 -14l28 154c1 7 2 16 2 24c0 17 -10 24 -34 24h-48l4 21c72 7 108 16 160 42zM349 410c-33 17 -62 23 -106 23c-27 0 -46 -5 -59 -15c-49 -38 -95 -194 -95 -320c0 -25 9 -39 25 -39c19 0 59 24 94 57c62 59 111 147 129 235"],119890:[482,11,389,15,374,"374 404c0 -62 -39 -107 -124 -145c-26 -11 -52 -21 -69 -25l-82 -20c-6 -29 -8 -54 -8 -80c0 -61 28 -98 76 -98c36 0 84 20 137 58l24 17l8 -19c-93 -75 -148 -103 -205 -103c-72 0 -116 46 -116 123c0 70 31 190 61 239c40 64 149 131 214 131c51 0 84 -31 84 -78z M300 388c0 32 -19 52 -48 52c-25 0 -57 -13 -76 -31c-27 -25 -47 -68 -63 -135l-9 -37c45 10 81 22 109 35c52 25 87 72 87 116"],119891:[733,276,278,-162,413,"413 720l-5 -15l-23 -67l-10 -4c-15 24 -42 39 -72 39c-46 0 -74 -38 -90 -124l-21 -112h16c49 0 60 0 84 7l7 2l4 -7c-6 -14 -13 -37 -17 -56h-104c-6 -33 -14 -63 -19 -88c-74 -352 -95 -421 -156 -493c-39 -47 -93 -78 -134 -78c-11 0 -26 3 -35 8c5 9 19 57 23 80 l14 4c17 -22 29 -29 52 -29c36 0 65 31 84 90c22 69 58 255 89 450l9 56h-81l5 22c25 9 45 17 86 37l15 79c11 57 23 87 45 109c23 24 105 85 129 96c8 4 24 7 35 7c24 0 53 -5 70 -13"],119892:[482,276,500,-37,498,"498 427l-9 -45c-23 -3 -33 -4 -50 -4h-34l1 -3c3 -15 3 -24 3 -33c0 -89 -71 -172 -169 -196c-2 -3 -3 -4 -6 -8c-15 -19 -21 -29 -21 -38c0 -19 13 -38 47 -65l60 -49c43 -35 64 -71 64 -107c0 -83 -113 -155 -242 -155c-109 0 -179 46 -179 117c0 40 19 79 53 107 c37 31 68 46 144 71c-14 12 -21 23 -21 33c0 14 11 32 27 47l41 38c-11 -1 -22 -1 -30 -1c-77 0 -122 46 -122 123c0 71 29 129 85 171c44 33 94 52 135 52c21 0 46 -5 67 -13c25 -10 35 -19 51 -45c54 0 74 2 102 9zM318 -154c0 33 -19 60 -65 96l-77 59 c-51 -15 -73 -25 -99 -46c-32 -27 -50 -62 -50 -100c0 -61 57 -103 139 -103c83 0 152 42 152 94zM337 341c0 71 -29 107 -87 107c-73 0 -124 -65 -124 -160c0 -79 32 -120 93 -120c70 0 118 70 118 173"],119894:[670,9,278,34,266,"241 85c-97 -72 -134 -94 -160 -94c-19 0 -30 15 -30 39c0 20 4 45 13 77l66 240c4 15 8 36 8 44c0 12 -7 21 -17 21c-9 0 -19 -4 -48 -23l-32 -21l-7 20l28 20c76 54 112 74 134 74c17 0 25 -9 25 -26c0 -9 -2 -19 -6 -36l-77 -304c-6 -22 -7 -30 -7 -40 c0 -11 6 -20 13 -20c10 0 31 10 61 30l26 17zM266 629c0 -38 -23 -67 -54 -67c-25 0 -40 16 -40 41c0 34 28 67 58 67c21 0 36 -17 36 -41"],119895:[670,276,278,-70,273,"228 457c0 -5 -2 -20 -6 -37l-76 -350c-29 -132 -43 -181 -64 -228c-36 -78 -75 -118 -114 -118c-15 0 -28 2 -38 7l8 57c22 -13 39 -19 53 -19c18 0 36 35 47 87l100 495c3 13 7 27 7 40s-8 23 -18 23c-15 0 -33 -19 -47 -25l-32 -21l-7 20l28 20c76 54 112 74 134 74 c16 0 25 -9 25 -25zM273 629c0 -38 -23 -67 -54 -67c-25 0 -40 16 -40 41c0 34 28 67 58 67c21 0 36 -17 36 -41"],119896:[733,9,444,8,449,"449 473l-17 -63c-17 4 -28 6 -36 6c-50 0 -96 -25 -157 -86l-14 -14c39 -123 61 -177 96 -241c9 -17 16 -23 26 -23c8 0 15 2 29 10l43 24l8 -19l-46 -32c-44 -31 -68 -44 -81 -44c-25 0 -57 68 -126 268c-34 -34 -58 -79 -67 -127l-23 -124l-67 -17l-9 10 c52 209 69 278 82 353l48 268c1 7 2 16 2 24c0 17 -10 24 -34 24h-48l4 21c72 7 108 16 160 42l12 -11l-107 -492c125 175 208 252 274 252c12 0 30 -3 48 -9"],119897:[733,9,278,36,251,"251 722l-129 -609c-3 -12 -6 -24 -6 -37c0 -11 6 -20 13 -20c10 0 31 10 61 30l26 17l10 -18c-97 -72 -134 -94 -160 -94c-19 0 -30 15 -30 39c0 22 5 50 19 102l96 468c2 12 6 35 6 48c0 15 -10 22 -34 22h-48l4 21c72 7 108 16 160 42"],119898:[482,9,778,24,740,"740 85c-98 -73 -134 -94 -160 -94c-19 0 -30 15 -30 40c0 22 5 48 13 76l43 157c24 87 25 101 25 125c0 16 -5 25 -13 25c-32 0 -82 -35 -137 -96c-44 -49 -78 -124 -94 -205l-21 -107l-69 -15l-5 11l16 67c42 175 63 289 63 324c0 13 -4 21 -11 21 c-28 0 -73 -30 -115 -76c-55 -60 -82 -119 -106 -230l-22 -102l-68 -15l-3 11c41 143 82 336 82 387c0 15 -7 25 -18 25c-7 0 -11 -1 -47 -25l-32 -21l-7 20l28 20c74 53 112 74 133 74c14 0 23 -12 23 -31c0 -12 -2 -27 -6 -43l-33 -133c65 88 85 109 129 143 c55 42 101 64 131 64c16 0 26 -12 26 -31c0 -7 -3 -22 -7 -42l-30 -137c49 69 84 104 147 149c61 43 99 61 128 61c16 0 26 -11 26 -28c0 -8 -3 -24 -7 -41l-75 -297c-5 -21 -7 -30 -7 -40c0 -11 6 -20 13 -20c10 0 32 11 61 30l26 17"],119899:[482,9,556,24,514,"514 85c-98 -73 -134 -94 -160 -94c-19 0 -30 15 -30 40c0 16 4 39 13 76l52 212c8 32 11 53 11 71c0 15 -6 24 -17 24c-45 0 -119 -62 -174 -146c-45 -69 -67 -134 -86 -260c-22 -4 -45 -10 -70 -17l-7 11c41 143 82 336 82 387c0 15 -7 25 -18 25c-7 0 -11 -1 -47 -25 l-32 -21l-7 20l28 20c73 52 112 74 133 74c15 0 23 -12 23 -33c0 -11 -2 -23 -6 -41l-38 -161c52 73 80 107 118 142c59 55 128 93 170 93c20 0 31 -13 31 -36c0 -17 -4 -45 -11 -74l-66 -276c-1 -4 -2 -15 -2 -20c0 -11 6 -20 13 -20c10 0 32 11 61 30l26 17"],119900:[482,11,444,17,411,"411 331c0 -101 -44 -215 -106 -274c-45 -42 -105 -68 -160 -68c-83 0 -128 57 -128 163c0 122 45 223 126 281c45 32 92 49 135 49c83 0 133 -57 133 -151zM335 315c0 84 -33 129 -94 129c-24 0 -47 -6 -60 -17c-49 -40 -88 -163 -88 -276c0 -79 34 -124 92 -124 c31 0 57 12 75 33c44 53 75 159 75 255"],119901:[482,276,500,-7,465,"465 371c0 -75 -34 -185 -75 -246c-43 -63 -158 -136 -214 -136c-11 0 -26 2 -52 11l-9 3l-42 -262c-32 -5 -52 -10 -73 -17l-7 6l8 37l49 241l58 343c2 10 4 30 4 38c0 14 -7 23 -17 23c-9 0 -20 -5 -48 -23l-32 -21l-7 20l28 20c74 53 112 74 133 74 c14 0 22 -11 22 -30c0 -12 -2 -27 -5 -44l-24 -119c36 59 57 84 97 120c53 46 105 73 147 73c36 0 59 -44 59 -111zM393 356c0 46 -12 68 -38 68c-83 0 -190 -131 -212 -259l-18 -106c26 -16 51 -23 82 -23c41 0 73 15 93 44c53 76 93 195 93 276"],119902:[482,276,463,24,432,"432 474c-10 -31 -16 -57 -27 -118l-86 -456c-9 -50 -15 -105 -19 -159c-24 -3 -55 -9 -86 -17l-9 14c12 13 23 33 27 57l76 414c-37 -66 -103 -136 -167 -184l-8 -6c-31 -23 -51 -30 -73 -30c-24 0 -36 30 -36 89c0 103 39 249 79 296c22 25 66 61 102 83 c28 17 52 25 79 25c29 0 58 -7 101 -24l33 22zM351 406c-48 21 -69 27 -97 27c-32 0 -61 -9 -73 -24c-42 -50 -85 -200 -85 -296c0 -33 8 -54 22 -54c29 0 90 47 142 111c37 46 59 90 70 141"],119903:[482,9,389,26,384,"384 476c-8 -41 -13 -73 -16 -111h-14c-11 14 -21 19 -36 19c-22 0 -49 -21 -83 -65c-44 -57 -67 -110 -85 -193l-26 -120c-23 -4 -45 -8 -67 -15l-10 7c40 128 83 334 83 392c0 13 -7 22 -17 22c-9 0 -20 -5 -48 -23l-32 -21l-7 20l28 20c74 53 112 74 133 74 c15 0 23 -12 23 -32c0 -23 -7 -46 -12 -68l-26 -126c25 54 60 102 94 151c36 51 67 75 98 75c5 0 9 -1 20 -6"],119904:[482,11,389,9,345,"345 455c-11 -51 -15 -78 -19 -113h-23v55c-16 27 -54 45 -95 45c-58 0 -102 -41 -102 -94c0 -41 19 -58 79 -69l43 -8c75 -14 106 -43 106 -97c0 -50 -21 -87 -72 -127s-97 -58 -146 -58c-35 0 -69 8 -107 27c11 46 17 81 22 132h25v-84c28 -24 58 -35 94 -35 c71 0 117 43 117 109c0 40 -16 57 -60 65l-63 12c-66 13 -97 45 -97 101c0 36 11 61 37 88c48 49 109 78 161 78c33 0 61 -8 100 -27"],119905:[646,9,333,41,310,"310 440l-11 -50h-107l-13 -62c-31 -148 -43 -226 -43 -252c0 -12 5 -20 13 -20c12 0 31 9 61 30l45 31l10 -18c-19 -15 -13 -11 -31 -25c-79 -63 -113 -83 -148 -83c-19 0 -30 15 -30 40c0 26 8 51 13 76l56 283h-84l2 13c18 5 44 16 88 37l25 170c31 12 58 24 78 36 l11 -15c-18 -54 -29 -103 -45 -197c38 0 72 2 110 6"],119906:[482,11,556,32,512,"512 85c-97 -72 -134 -96 -160 -96c-19 0 -30 17 -30 42c0 16 4 41 11 66l37 142c-84 -138 -205 -250 -268 -250c-20 0 -35 18 -35 40c0 16 2 38 4 48l63 297c1 5 2 13 2 18c0 11 -7 20 -17 20c-9 0 -19 -4 -48 -23l-32 -21l-7 20l28 20c75 54 112 74 133 74 c14 0 22 -12 22 -31c0 -13 -2 -27 -5 -43l-57 -271c-5 -26 -7 -37 -7 -52c0 -17 4 -26 13 -26c41 0 121 74 180 166c29 46 53 113 68 189l10 51l68 17l7 -9l-84 -357c-3 -12 -6 -27 -6 -40c0 -10 5 -17 13 -17c12 0 36 11 61 27l26 17"],119907:[482,11,500,21,477,"477 384c0 -40 -17 -107 -39 -157c-31 -69 -79 -136 -126 -179c-46 -41 -84 -59 -126 -59c-64 0 -110 55 -110 132c0 100 42 183 153 303c-26 -3 -42 -4 -63 -4c-18 0 -37 2 -55 2c-24 0 -44 -11 -51 -28l-17 -42h-22c13 55 24 91 38 118c11 5 20 8 32 7 c41 -3 82 -7 123 -7c28 0 41 3 61 12l10 -18c-98 -122 -137 -213 -137 -318c0 -65 31 -107 80 -107c88 0 185 163 185 311c0 40 -16 63 -43 63c-9 0 -18 -3 -27 -9l-11 19l50 47c8 8 20 12 33 12c36 0 62 -41 62 -98"],119908:[482,11,722,21,699,"699 384c0 -40 -17 -107 -39 -157c-62 -137 -167 -238 -248 -238c-45 0 -74 43 -74 106c0 23 3 48 12 92c-74 -143 -126 -198 -190 -198c-53 0 -88 55 -88 137c0 85 34 157 124 262c10 12 21 23 30 36c-25 -3 -38 -4 -59 -4c-19 0 -37 2 -56 2c-24 0 -44 -11 -51 -28 l-17 -42h-22c13 55 24 91 38 118c11 5 20 8 32 7c41 -3 82 -7 123 -7c28 0 41 3 61 12l10 -18c-99 -112 -140 -209 -140 -328c0 -58 23 -97 58 -97c30 0 68 41 108 116c29 54 43 94 55 156l29 149l74 22l7 -8l-52 -184c-12 -43 -21 -109 -21 -156c0 -55 21 -95 50 -95 c85 0 182 166 182 311c0 40 -16 63 -43 63c-9 0 -18 -3 -27 -9l-11 19l50 47c8 8 20 12 33 12c36 0 62 -41 62 -98"],119909:[482,11,500,9,484,"484 472l-15 -85l-14 -4c-5 15 -17 23 -33 23c-31 0 -58 -23 -105 -88l-35 -49l18 -101c5 -29 16 -66 25 -85c10 -20 23 -30 38 -30c16 0 41 15 77 45l9 -19l-49 -44c-32 -29 -64 -46 -86 -46c-36 0 -58 39 -72 124l-11 69l-76 -117c-31 -47 -70 -76 -103 -76 c-12 0 -28 4 -43 12c1 7 2 10 4 22c6 32 8 45 8 65l20 3l11 -28c2 -5 13 -9 28 -9c28 0 62 32 105 99l40 62l-11 62c-17 98 -39 139 -72 139c-19 0 -39 -14 -69 -48l-17 10l58 83c9 13 31 21 57 21c59 0 86 -36 98 -135l6 -48l37 55c62 92 102 128 142 128c9 0 18 -3 30 -10 "],119910:[482,276,500,-8,490,"490 473l-141 -440c-59 -185 -169 -309 -275 -309c-45 0 -82 35 -82 78c0 5 0 11 1 18l48 34l10 -4c-1 -9 -2 -17 -2 -22c0 -35 27 -62 62 -62c70 0 120 73 171 250l49 171c-75 -113 -159 -198 -196 -198c-25 0 -44 29 -43 71l1 40l17 243c1 16 5 67 -21 67 c-7 0 -20 -8 -25 -12l-50 -30l-11 18l82 56c48 33 62 40 75 40c17 0 24 -18 24 -63c0 -28 -2 -66 -4 -97l-15 -194c-1 -13 -3 -61 19 -61s71 44 106 95c33 49 68 122 80 169l35 132c22 2 45 8 74 19"],119911:[482,11,444,-1,416,"416 473l-6 -32l-339 -382c36 15 63 21 95 21c19 0 53 -5 86 -12c22 -5 45 -11 67 -11c21 0 32 7 39 25l22 60h22c-11 -47 -19 -81 -30 -143c-29 -8 -38 -10 -50 -10c-27 0 -58 6 -118 20c-52 13 -80 17 -105 17c-35 0 -62 -9 -91 -32l-9 27l353 400 c-33 -17 -57 -23 -93 -23c-21 0 -47 3 -81 10c-20 4 -31 5 -45 5c-13 0 -22 -1 -39 -5l-30 -58h-21l32 122c24 7 44 10 61 10c27 0 54 -9 80 -16c48 -13 100 -21 134 -21c14 0 24 4 34 14l23 23"],119912:[683,3,722,-35,685,"685 -3l-146 3l-155 -3v35l42 3c28 2 44 13 42 31l-25 198c-37 1 -67 3 -110 3l-111 -3l-86 -152c-14 -25 -19 -40 -19 -57c0 -12 13 -18 43 -20l44 -3l-5 -35l-124 3l-110 -3l5 35l34 3c18 2 34 13 47 35l363 613h96c3 -23 5 -48 8 -71l76 -522c5 -36 22 -52 54 -55 l37 -3v-35zM438 307l-38 266l-155 -266h193"],119913:[682,3,667,8,629,"629 542c0 -40 -18 -82 -47 -108c-37 -33 -69 -49 -155 -75c65 -6 93 -15 124 -37c32 -24 50 -62 50 -108c0 -83 -57 -159 -147 -196c-36 -15 -74 -22 -122 -21l-186 3l-138 -3l5 32l28 3c31 3 40 15 48 60l87 502c1 7 2 15 2 21c0 21 -11 29 -46 31l-46 3l5 32l158 -3 c74 0 116 4 190 4c41 0 77 -5 105 -16c54 -22 85 -68 85 -124zM497 535c0 39 -10 63 -33 80c-19 14 -61 26 -97 24c0 0 -10 0 -17 -1l-39 -3l-47 -260h43c125 0 190 55 190 160zM469 208c0 41 -9 68 -30 88c-25 25 -67 39 -117 39c-22 0 -44 -2 -66 -3l-45 -281 c37 -6 75 -11 112 -11c91 0 146 64 146 168"],119914:[695,17,685,69,695,"695 652c-26 -92 -33 -121 -38 -168h-35l5 88c2 33 -82 64 -174 64c-151 0 -246 -141 -246 -364c0 -153 61 -224 192 -224c63 0 122 19 198 64l22 13l10 -9l-13 -39c-110 -69 -182 -94 -276 -94c-78 0 -146 21 -191 58c-53 45 -80 114 -80 209c0 247 194 445 435 445 c69 0 126 -13 191 -43"],119915:[682,3,778,0,747,"747 422c0 -122 -52 -243 -139 -322c-73 -67 -178 -106 -278 -103l-189 3l-141 -3l5 32l28 3c30 3 40 15 48 60l87 502c1 7 2 15 2 20c0 22 -11 30 -46 32l-46 3l5 32l160 -3c81 0 103 4 208 4c116 0 183 -24 234 -81c40 -45 62 -107 62 -179zM609 434 c0 87 -25 144 -76 174c-34 19 -71 32 -157 32c-5 0 -19 -1 -34 -2l-39 -3l-100 -584c63 -9 83 -11 111 -11c116 0 183 33 227 111c42 74 68 185 68 283"],119916:[681,3,611,11,606,"606 672l-25 -152h-32v53c0 34 -3 43 -12 47c-16 5 -111 14 -156 14c-9 0 -18 0 -27 -1l-39 -3l-45 -252h86l140 3l5 -9l-14 -47l-170 5h-55l-48 -274c35 -7 60 -7 98 -6c75 1 166 -15 186 48l22 70h36c-11 -45 -18 -79 -34 -168l-167 -3c-79 0 -124 4 -203 3l-141 -3 l5 32l28 3c30 3 40 15 48 60l87 502c1 7 2 15 2 21c0 21 -11 29 -46 31l-46 3l5 32l157 -3c71 0 112 3 183 3l162 -3"],119917:[681,3,556,-6,593,"593 672l-25 -152h-32v53c0 28 -2 38 -7 44c-11 9 -93 15 -119 15c-32 0 -60 1 -93 -2l-50 -286h86l140 3l5 -9l-14 -47l-170 5h-55l-36 -196c-3 -15 -4 -26 -4 -35c0 -21 9 -29 36 -30l63 -3l-5 -35l-165 3l-154 -3l5 35l43 3c32 2 44 19 58 97l82 462c1 7 2 15 2 20 c0 23 -10 30 -46 32l-50 3l5 32l159 -3c61 0 96 3 157 3l174 -3"],119918:[695,17,778,72,750,"750 286l-5 -33l-25 -2c-27 -2 -38 -13 -45 -45l-20 -96c-5 -24 -8 -38 -3 -62c-144 -52 -200 -65 -284 -65c-99 0 -177 26 -228 77c-46 45 -68 110 -68 196c0 184 105 336 280 405c59 23 114 34 171 34c73 0 130 -12 199 -43c-26 -92 -33 -121 -38 -168h-35l5 90 c1 31 -80 59 -172 59c-64 0 -128 -20 -166 -53c-63 -54 -106 -185 -106 -321c0 -148 66 -229 186 -229c47 0 87 10 121 29l32 141c2 8 3 17 3 23c0 19 -12 27 -44 28l-60 2l5 33l149 -3"],119919:[681,3,778,-12,826,"826 681l-5 -35l-42 -3c-35 -2 -45 -11 -53 -55l-87 -486c-3 -14 -4 -28 -4 -38c0 -19 12 -28 38 -29l55 -3l-5 -35l-168 3l-148 -3l5 35l49 3c34 2 38 10 54 97l37 206h-291l-41 -236c-3 -15 -4 -29 -4 -39c0 -18 11 -26 38 -28l49 -3l-5 -35l-150 3l-160 -3l5 35l49 3 c34 2 39 10 54 97l72 409c5 31 8 55 8 73c0 20 -9 27 -38 29l-51 3l5 35l157 -3l158 3l-5 -35l-42 -3c-34 -2 -45 -12 -53 -55l-39 -202h294l25 155c5 31 8 59 8 76s-11 24 -38 26l-51 3l5 35l152 -3"],119920:[681,3,389,-1,412,"412 681l-4 -35l-45 -3c-33 -2 -40 -7 -46 -44l-87 -499c-2 -11 -3 -23 -3 -34c0 -22 10 -30 37 -31l59 -3l-4 -35l-163 3l-157 -3l4 35l49 3c33 2 39 12 54 97l72 409c6 36 9 57 9 72c0 19 -12 28 -38 30l-52 3l4 35l152 -3"],119921:[681,207,389,-29,417,"417 681l-5 -35l-46 -3c-33 -2 -40 -8 -46 -44l-98 -556c-23 -131 -118 -250 -199 -250c-13 0 -30 3 -52 10v35c14 -6 23 -8 36 -8c25 0 44 13 56 39c8 17 10 30 21 96l96 576c5 29 10 67 10 73c0 18 -12 27 -38 29l-51 3l5 35l153 -3"],119922:[681,3,722,-10,746,"746 648h-35c-17 0 -42 -16 -82 -52l-245 -223l196 -272c40 -55 47 -62 68 -65l39 -6l-3 -33s-56 3 -92 3c-37 0 -94 -3 -94 -3c-8 14 -10 17 -49 73l-129 183c-15 22 -34 45 -59 75l-40 -228c-2 -12 -3 -21 -3 -30c0 -25 8 -33 37 -35l49 -3l-4 -35l-150 3l-160 -3l4 35 l49 3c33 2 39 12 54 97l72 409c6 34 9 58 9 72c0 19 -12 28 -38 30l-52 3l4 35l152 -3l159 3l-4 -35l-45 -3c-33 -2 -40 -8 -46 -44l-47 -265c20 11 39 27 109 92l140 131c16 11 51 59 67 75c14 17 10 26 10 49c0 0 48 -3 79 -3s80 3 80 3v-33"],119923:[681,3,611,26,578,"578 174c-19 -93 -26 -124 -34 -174l-172 -3c-78 0 -123 3 -201 3l-145 -3l4 32l28 3c29 3 38 14 46 60l82 449c6 32 9 58 9 74c0 17 -12 27 -38 28l-52 3l4 35l152 -3l159 3l-4 -35l-45 -3c-33 -2 -39 -8 -46 -44l-99 -543c24 -5 35 -6 62 -6c49 0 135 3 174 6 c34 3 48 14 57 42l23 76h36"],119924:[681,17,944,-23,985,"985 681l-5 -32l-39 -3c-37 -3 -47 -15 -56 -69l-80 -467l-2 -8c-3 -19 -5 -30 -5 -37c0 -21 10 -29 36 -30l55 -3l-5 -35l-152 3l-155 -3l5 35l49 3c31 5 34 9 42 46l2 9c1 4 2 11 2 11l82 485l-291 -478l-71 -125h-25l-143 565l-107 -440c-8 -32 -8 -33 -8 -44 c0 -20 9 -28 34 -29l51 -3l-5 -35s-66 3 -108 3c-43 0 -109 -3 -109 -3l2 35l42 3c17 1 30 20 40 56l125 461c6 22 9 43 9 61c0 21 -16 31 -53 33l-45 3l5 32l110 -3l111 3l127 -507c170 267 229 364 308 507l113 -3"],119925:[681,3,778,-2,829,"829 681l-6 -32l-37 -3c-19 -2 -26 -4 -34 -10c-8 -7 -13 -24 -30 -108l-86 -428c-7 -33 -11 -63 -16 -103h-85l-310 537l-73 -396c-5 -27 -8 -50 -8 -62c0 -26 12 -40 36 -41l51 -3l-5 -35l-112 3l-116 -3l2 35l48 3c22 1 32 15 40 56l98 491c2 10 -15 35 -33 47 c-14 9 -34 16 -50 17l-39 3l3 32s65 -3 107 -3s108 3 108 3l314 -539l74 400c3 19 6 48 6 70c0 21 -15 32 -46 34l-42 3l5 32l118 -3"],119926:[695,17,833,76,794,"794 414c0 -244 -186 -431 -429 -431c-183 0 -289 104 -289 285c0 250 173 427 417 427c95 0 174 -29 228 -83c49 -49 73 -113 73 -198zM656 435c0 144 -60 217 -176 217c-86 0 -148 -36 -195 -115c-42 -70 -71 -191 -71 -298c0 -140 60 -213 174 -213 c85 0 153 43 201 127c42 73 67 179 67 282"],119927:[681,3,667,11,673,"673 518c0 -131 -112 -237 -251 -237c-33 0 -61 5 -97 18l-2 35c24 -8 43 -12 66 -12c87 0 152 81 152 189c0 88 -44 127 -142 127c-18 0 -35 -1 -62 -3l-95 -535c-2 -11 -3 -23 -3 -34c0 -21 10 -30 37 -31l59 -3l-4 -35l-163 3l-157 -3l4 35l49 3c33 2 39 12 54 97 l82 462c1 7 2 15 2 20c0 23 -10 30 -46 32l-56 3l5 32l168 -3c76 0 118 3 194 3c97 0 206 -55 206 -163"],119928:[695,222,833,76,794,"794 414c0 -244 -186 -431 -429 -431c-183 0 -289 104 -289 285c0 250 173 427 417 427c95 0 174 -29 228 -83c49 -49 73 -113 73 -198zM656 435c0 144 -60 217 -176 217c-86 0 -148 -36 -195 -115c-42 -70 -71 -191 -71 -298c0 -140 60 -213 174 -213 c85 0 153 43 201 127c42 73 67 179 67 282zM769 -53c-22 -108 -79 -169 -159 -169c-26 0 -44 6 -82 26l-199 107c-23 12 -48 19 -72 19c-47 0 -77 -39 -78 -98l-5 -2l-24 16c1 90 49 142 132 142c32 0 83 -14 138 -38l94 -41c60 -26 114 -42 143 -42c43 0 69 29 81 90"],119929:[681,3,722,4,697,"697 -3c0 0 -60 3 -98 3c-33 0 -84 -3 -84 -3l-145 261c-19 34 -40 63 -61 95l5 17h55c92 0 158 67 158 159c0 77 -40 109 -137 109c-19 0 -36 -1 -62 -3l-93 -535c-2 -11 -3 -23 -3 -34c0 -21 10 -30 37 -31l59 -3l-4 -35l-163 3l-157 -3l4 35l49 3c33 2 39 12 54 97 l81 462c1 7 2 15 2 20c0 23 -10 30 -46 32l-46 3l5 32l170 -3c71 0 112 3 183 3c90 0 199 -48 199 -143c0 -58 -27 -108 -77 -140c-34 -22 -64 -33 -128 -45l156 -267c14 -25 39 -51 50 -52l37 -7v-30"],119930:[695,17,556,50,517,"517 651c-14 -51 -22 -99 -22 -147h-30v85c-41 35 -82 50 -134 50c-79 0 -135 -47 -135 -113c0 -59 31 -89 128 -125c83 -31 104 -42 133 -68c23 -21 38 -59 38 -94c0 -78 -44 -157 -114 -207c-49 -34 -102 -49 -171 -49c-70 0 -114 11 -160 40l21 166h27v-76 c26 -49 77 -74 152 -74c90 0 139 44 139 123c0 30 -9 56 -25 70c-19 18 -30 23 -98 48c-125 45 -162 84 -162 170c0 133 121 245 266 245c54 0 104 -15 147 -44"],119931:[681,3,611,56,674,"674 676l-30 -168h-38l4 84c1 26 -16 38 -57 38h-117l-95 -530c-3 -17 -4 -25 -4 -35c0 -21 9 -29 36 -30l59 -3l-5 -35l-168 3l-156 -3l5 35l53 3c32 2 44 18 58 97l85 498h-124c-20 0 -44 -10 -57 -24c-5 -7 -10 -19 -15 -40l-14 -58h-38l25 168l6 5l290 -3l290 3"],119932:[681,17,778,83,825,"825 681l-5 -35l-46 -3c-35 -2 -42 -8 -49 -44l-90 -499c-3 -17 -4 -25 -4 -35c0 -21 9 -29 36 -30l59 -3l-5 -35l-118 3c-41 0 -106 -3 -106 -3l-5 8l27 128c-58 -62 -81 -82 -116 -107c-38 -27 -85 -43 -132 -43c-63 0 -118 26 -149 70c-19 26 -28 60 -28 103 c0 24 3 49 8 78l58 307c8 44 11 51 11 76c0 16 -12 25 -37 26l-51 3l5 35s81 -4 132 -3c34 0 87 3 87 3l6 -7l-86 -460c-2 -11 -3 -22 -3 -35c0 -29 5 -54 14 -69c16 -28 52 -47 89 -47c29 0 58 9 94 30c48 27 97 71 100 89l65 359c9 49 11 65 11 76c0 16 -12 25 -37 26 l-51 3l5 35l152 -3"],119933:[681,3,667,67,745,"745 681l-3 -35l-26 -3c-21 -2 -30 -9 -50 -45l-334 -601h-83l-95 588c-7 42 -18 56 -44 58l-43 3v35l148 -3l148 3v-35l-50 -3c-25 -2 -30 -7 -30 -36c0 -5 0 -7 1 -13l68 -462l233 435c17 32 21 42 21 54c0 14 -10 21 -33 22l-50 3l5 35s66 -3 109 -3c42 0 108 3 108 3 "],119934:[689,3,1000,67,1073,"1073 681l-5 -35l-34 -3c-18 -2 -27 -14 -62 -101l-219 -545h-84l-131 494l-246 -494h-84l-52 542c-7 91 -10 101 -48 104l-41 3l5 35l145 -3l146 3v-35l-45 -3c-29 -2 -40 -15 -37 -50l35 -448l265 544h31l148 -556l169 446c10 26 11 30 11 40c0 16 -11 22 -45 24l-45 3 l5 35s66 -3 109 -3s109 3 109 3"],119935:[681,3,722,-9,772,"772 681l-2 -35l-44 -3c-14 1 -51 -24 -78 -53l-205 -213l151 -295c20 -38 28 -46 48 -47l47 -3l-5 -35l-151 3l-153 -3v35l62 2c11 0 19 7 19 16s-3 23 -7 31l-101 199l-168 -192c-10 -11 -15 -24 -15 -36c0 -10 12 -16 34 -17l55 -3l-5 -35l-129 3l-134 -3l5 35l40 3 c17 1 40 13 52 26l242 262l-152 291c-8 15 -31 27 -56 29l-40 3v35l160 -3l160 3v-35l-40 -3c-31 -2 -39 -6 -39 -17c0 -10 3 -21 9 -33l89 -175l152 172l1 1c15 15 20 25 20 33c0 11 -14 17 -39 19l-48 3l5 35l130 -3"],119936:[695,3,611,54,675,"675 681l-6 -88c-34 -4 -80 -36 -116 -76c-66 -75 -150 -234 -161 -300c-2 -9 -2 -11 -22 -117c-2 -11 -3 -22 -3 -33c0 -23 9 -31 37 -32l59 -3l-4 -35l-163 3l-157 -3l4 35l49 3c34 2 34 4 54 97c7 31 20 77 20 113c0 44 -47 184 -55 211c-26 85 -69 141 -109 141 c-17 0 -35 -4 -45 -10l-3 33c25 17 37 26 90 70c15 4 20 5 28 5c25 0 53 -11 73 -29c36 -32 70 -109 89 -200l36 -169c90 221 223 389 305 384"],119937:[681,3,667,1,676,"676 681l-5 -35l-483 -597h180c74 0 129 4 185 15c21 44 32 72 45 116h36l-39 -183l-306 3l-288 -3v27l495 605h-164c-69 0 -146 -7 -161 -14c-7 -3 -13 -12 -18 -29l-24 -76h-35c12 53 18 91 26 160l7 11l270 -3"],119938:[470,17,556,44,519,"519 82c-76 -67 -132 -99 -174 -99c-20 0 -32 17 -32 44c0 18 2 37 7 56l37 151c-93 -163 -183 -251 -259 -251c-32 0 -54 31 -54 75c0 79 35 213 70 268c16 25 78 79 134 116c31 21 53 27 94 27c33 0 55 -6 102 -26l45 27l16 -12c-18 -50 -25 -73 -32 -105l-45 -214 l-10 -49c2 -18 5 -25 14 -25c11 0 33 14 55 31l20 16zM377 395c-34 16 -55 22 -82 22c-42 0 -70 -29 -92 -99c-25 -78 -47 -179 -47 -216c0 -20 8 -37 17 -37c22 0 60 34 101 88c56 75 89 152 103 242"],119939:[726,17,537,44,494,"494 353c0 -147 -58 -257 -170 -322c-52 -30 -112 -48 -159 -48c-75 0 -121 41 -121 110c0 16 1 27 9 72l73 431c2 12 3 22 3 31c0 17 -11 25 -34 25h-45l7 28c100 15 149 26 198 46l10 -9l-14 -65l-71 -348c40 59 62 85 99 112c48 35 95 53 141 53c48 0 74 -41 74 -116z M380 319c0 50 -13 84 -39 84c-40 0 -118 -63 -148 -126c-24 -51 -39 -114 -39 -159c0 -55 26 -89 68 -89c41 0 79 32 109 92c25 51 49 147 49 198"],119940:[469,17,444,32,436,"436 445c-14 -37 -19 -57 -35 -141h-33l6 56l-4 14c-32 23 -61 33 -92 33c-41 0 -73 -24 -93 -70c-21 -48 -39 -139 -39 -197c0 -55 31 -90 79 -90s87 17 166 70l10 -30c-118 -82 -174 -107 -243 -107c-77 0 -126 53 -126 136c0 72 23 166 52 212c18 27 52 56 101 86 c67 41 96 52 137 52c36 0 60 -5 114 -24"],119941:[726,17,556,38,550,"550 717c-5 -22 -10 -43 -14 -65l-107 -531c-3 -16 -5 -30 -5 -40c0 -8 6 -16 14 -16c5 0 15 6 49 28l26 17l9 -28l-36 -26c-59 -42 -114 -73 -136 -73c-19 0 -35 18 -35 41c0 14 2 31 7 50l40 164c-65 -108 -98 -152 -145 -193c-49 -42 -85 -62 -116 -62 c-36 0 -63 37 -63 87c0 98 34 227 74 278c25 33 87 78 144 104c26 12 48 17 75 17c20 0 36 -2 65 -9l18 112c3 21 4 27 4 38c0 29 -11 42 -38 42h-45l7 28c100 15 149 26 198 46zM384 401c-37 14 -57 18 -85 18c-50 0 -68 -13 -91 -66c-29 -66 -56 -194 -56 -261 c0 -16 10 -27 24 -27c19 0 49 22 78 59c53 66 95 138 106 182"],119942:[469,17,444,28,418,"418 382c0 -59 -35 -105 -107 -139c-42 -20 -78 -31 -164 -50c-4 -29 -5 -44 -5 -64c0 -52 26 -82 73 -82c41 0 87 19 162 67l10 -28c-12 -8 -17 -10 -29 -18c-100 -64 -148 -85 -209 -85c-75 0 -121 44 -121 115s27 174 60 233c39 69 158 138 237 138 c57 0 93 -34 93 -87zM324 368c0 33 -18 53 -48 53c-49 0 -89 -51 -111 -144l-14 -58l41 12c82 24 132 76 132 137"],119943:[726,271,333,-130,449,"449 718c-13 -47 -20 -78 -28 -125l-15 -3c-31 44 -47 56 -73 56c-39 0 -50 -31 -77 -163l-6 -29c43 0 74 3 123 8l5 -8c-6 -14 -9 -25 -16 -51h-123l-55 -235c-48 -205 -78 -281 -140 -353c-41 -47 -102 -86 -136 -86c-13 0 -29 4 -38 9c11 24 27 79 32 107l17 3 c14 -31 29 -44 51 -44c36 0 47 28 76 182l79 417h-91l5 25l50 16c25 8 39 14 50 19c1 6 2 9 4 20c12 59 22 79 67 119l56 49c16 14 53 40 84 59c21 13 32 16 52 16c14 0 26 -2 47 -8"],119944:[469,271,500,-50,529,"529 440l-10 -50l-88 4c8 -24 11 -39 11 -59c0 -63 -29 -116 -82 -150c-18 -12 -39 -22 -75 -36c-41 -15 -58 -28 -58 -46c0 -11 9 -24 23 -34l85 -60c55 -39 78 -72 78 -114c0 -96 -107 -166 -254 -166c-126 0 -209 49 -209 125c0 37 20 71 59 99c30 22 64 37 133 59 c-15 11 -25 30 -26 49l4 20l92 56c-64 1 -95 9 -122 32c-25 22 -36 51 -36 97c0 60 22 105 66 138c49 36 125 65 170 65c27 0 62 -8 90 -20c18 -2 48 -4 73 -3l71 3zM334 340c0 54 -24 85 -68 85c-34 0 -61 -16 -79 -46c-17 -27 -30 -83 -30 -123c0 -52 28 -84 73 -84 c62 0 104 68 104 168zM309 -144c0 30 -17 52 -64 84l-82 55l-28 -13c-66 -31 -96 -66 -96 -113c0 -62 56 -104 139 -104c74 0 131 39 131 91"],119945:[726,17,556,22,522,"522 79c-104 -71 -151 -96 -185 -96c-18 0 -31 18 -31 41c0 31 14 93 48 213c17 58 25 96 25 115c0 18 -7 29 -20 29c-44 0 -119 -79 -165 -173c-27 -55 -47 -128 -56 -204c-36 -2 -84 -10 -106 -17l-10 11c18 37 47 160 80 336c29 154 48 270 48 293c0 17 -11 25 -34 25 h-45l7 28c100 15 149 26 198 46l10 -9c-5 -21 -12 -43 -17 -65l-89 -408c84 134 198 225 283 225c23 0 38 -18 38 -44c0 -47 -19 -92 -31 -137l-38 -144c-5 -20 -8 -41 -8 -63c0 -10 4 -16 12 -16c9 0 26 8 61 30l16 10"],119946:[675,17,333,26,301,"293 84c-11 -8 -15 -10 -28 -20c-81 -58 -128 -81 -166 -81c-19 0 -32 17 -32 43c0 16 3 38 6 52l59 241c6 25 8 34 8 41c0 6 -4 10 -10 10c-9 0 -49 -20 -69 -34l-22 -16l-13 26l63 47c62 46 121 76 150 76c15 0 25 -15 25 -37c0 -19 -4 -48 -9 -67l-54 -196 c-13 -46 -20 -80 -20 -93c0 -6 5 -11 11 -11c11 0 27 8 62 30l27 17zM301 615c0 -41 -29 -71 -69 -71c-33 0 -54 22 -54 57c0 41 30 74 67 74c33 0 56 -25 56 -60"],119947:[675,271,333,-64,311,"274 429c0 -19 -3 -39 -9 -64l-67 -274c-34 -137 -65 -217 -110 -279c-40 -57 -78 -83 -118 -83c-10 0 -18 1 -34 5c5 28 8 47 10 79l14 3c14 -23 28 -33 44 -33c20 0 35 24 46 78l86 408c10 47 14 73 14 88c0 9 -3 13 -10 13c-9 0 -49 -20 -69 -34l-22 -16l-13 26l63 47 c62 46 121 76 149 76c16 0 26 -15 26 -40zM311 615c0 -41 -29 -71 -69 -71c-33 0 -54 22 -54 57c0 41 30 74 67 74c33 0 56 -25 56 -60"],119948:[726,17,556,34,528,"528 460l-20 -70c-22 6 -34 8 -49 8c-52 0 -100 -26 -146 -80l65 -173c18 -47 42 -80 59 -80c10 0 23 6 46 20l27 17l10 -29l-44 -31c-55 -39 -97 -59 -122 -59c-23 0 -39 24 -66 97l-57 155l-31 -34c-22 -24 -23 -31 -35 -91c-12 -57 -14 -73 -16 -106 c-29 -2 -45 -5 -105 -18l-10 9c17 43 47 174 78 339c29 154 48 270 48 293c0 17 -11 25 -34 25h-45l7 28c100 15 149 26 198 46l10 -9c-6 -21 -12 -43 -17 -65l-95 -431c40 55 89 109 147 164c63 60 107 84 154 84c12 0 28 -3 43 -9"],119949:[726,17,333,64,318,"318 717c-5 -21 -10 -44 -17 -65l-107 -482c-8 -35 -12 -67 -12 -91c0 -9 5 -14 12 -14c11 0 34 11 53 26l30 23l14 -27c-117 -85 -152 -104 -195 -104c-21 0 -32 17 -32 52s1 43 16 111l99 450c3 12 4 22 4 31c0 16 -12 25 -35 25h-45l7 28c100 15 149 26 198 46"],119950:[469,17,833,19,803,"803 89c-53 -44 -74 -58 -108 -77c-37 -20 -60 -29 -81 -29c-22 0 -37 16 -37 40c0 38 13 98 54 240c12 43 21 79 21 91c0 9 -7 16 -16 16c-37 0 -110 -71 -154 -150c-36 -64 -57 -135 -63 -216c-36 -2 -83 -10 -104 -17l-10 11c42 127 84 300 84 345c0 17 -7 27 -19 27 c-37 0 -78 -37 -128 -115c-46 -71 -71 -146 -87 -251c-36 -2 -83 -10 -104 -17l-10 11c44 132 83 300 83 356c0 10 -5 16 -13 16c-9 0 -24 -7 -41 -20l-37 -28l-14 26l84 68c39 31 84 53 110 53c15 0 24 -12 24 -30c0 -17 -4 -41 -19 -103l-29 -124c54 101 102 158 178 214 c44 32 69 43 96 43c24 0 39 -17 39 -46c0 -21 -5 -47 -19 -96l-34 -120c36 77 75 131 133 181c55 49 117 81 156 81c22 0 37 -18 37 -47c0 -21 -3 -45 -10 -69l-50 -184c-13 -47 -20 -80 -20 -92c0 -6 6 -12 11 -12c10 0 32 11 61 32l24 17"],119951:[469,17,556,17,521,"521 80c-10 -7 -15 -11 -29 -21c-75 -56 -115 -76 -151 -76c-21 0 -36 18 -36 42c0 29 16 100 48 212c15 51 25 96 25 112c0 14 -7 21 -20 21c-48 0 -138 -110 -177 -216c-12 -34 -30 -104 -36 -150c-36 -2 -84 -10 -106 -17l-10 11c46 138 85 300 85 355 c0 11 -4 17 -11 17c-11 0 -25 -6 -41 -17l-32 -22l-13 27l84 62c45 33 78 49 102 49c17 0 27 -11 27 -30c0 -28 -6 -57 -34 -157l-17 -60c35 60 53 84 87 122c68 74 148 125 195 125c23 0 39 -17 39 -42c0 -13 -6 -45 -16 -83l-48 -184c-8 -32 -13 -60 -13 -78 c0 -11 4 -17 11 -17c10 0 21 6 45 22l29 20"],119952:[469,17,556,48,502,"502 319c0 -63 -19 -145 -46 -193c-22 -40 -79 -90 -135 -116c-40 -19 -79 -27 -125 -27c-98 0 -148 51 -148 152c0 41 8 88 24 137c21 65 55 108 117 147c52 33 108 50 161 50c96 0 152 -55 152 -150zM388 323c0 62 -32 102 -80 102c-33 0 -61 -17 -85 -51 c-35 -50 -61 -154 -61 -244c0 -63 31 -103 81 -103c32 0 60 17 84 51c35 50 61 155 61 245"],119953:[469,271,556,-21,516,"516 370c0 -119 -42 -232 -107 -288c-38 -32 -91 -69 -118 -82c-25 -11 -53 -17 -86 -17c-21 0 -35 2 -56 7c-36 -142 -44 -180 -48 -240c-18 -2 -37 -4 -80 -14c-15 -3 -19 -5 -32 -7l-10 7c12 40 19 67 32 122l79 340c29 125 24 126 24 156c0 10 -4 16 -11 16 c-11 0 -25 -6 -41 -17l-32 -22l-13 27l84 62c45 33 78 49 102 49c18 0 27 -11 27 -31c0 -21 -7 -57 -20 -117l-15 -68c47 79 73 113 117 150c54 45 101 66 148 66c37 0 56 -33 56 -99zM402 333c0 38 -10 58 -28 58c-37 0 -90 -45 -137 -117c-34 -52 -46 -83 -62 -153 l-14 -62c33 -19 62 -27 94 -27s61 20 80 54c37 66 67 178 67 247"],119954:[469,271,537,32,513,"513 458c-14 -30 -24 -62 -41 -143l-92 -428c-9 -41 -21 -86 -21 -128c0 0 0 -5 1 -11c-45 -3 -77 -7 -132 -19l-9 18l15 12c12 10 24 59 28 76l83 359c-108 -143 -191 -211 -262 -211c-29 0 -51 32 -51 73c0 81 36 220 71 272c17 25 68 67 133 108c45 28 58 33 96 33 c45 0 77 -7 116 -26l47 26zM382 396c-35 16 -57 21 -84 21c-36 0 -58 -11 -75 -38c-32 -53 -77 -215 -77 -281c0 -20 9 -33 22 -33c25 0 61 29 111 89c52 64 77 117 95 203"],119955:[469,17,389,20,411,"411 463c-15 -66 -19 -95 -20 -137l-12 -6c-21 14 -35 19 -52 19c-46 0 -85 -48 -123 -151c-16 -45 -27 -95 -41 -186c-58 -6 -81 -10 -108 -19l-11 12c14 43 21 67 27 92l24 107c30 133 26 134 26 160c0 10 -5 16 -12 16c-9 0 -24 -8 -42 -20l-34 -24l-13 26l81 64 c45 35 81 53 108 53c16 0 25 -11 25 -32c0 -14 -5 -36 -15 -78c-19 -82 -13 -56 -32 -140c77 156 93 185 120 213c24 25 49 37 77 37c10 0 17 -2 27 -6"],119956:[469,17,444,25,406,"406 438l-6 -33c-9 -48 -11 -59 -11 -83h-30l-6 48c-39 32 -70 44 -110 44c-49 0 -82 -29 -82 -73c0 -35 19 -50 76 -63l59 -13c61 -13 98 -53 98 -105c0 -38 -13 -64 -49 -97c-59 -54 -118 -80 -183 -80c-38 0 -70 6 -137 27c13 63 17 90 21 131h30v-47 c34 -36 80 -56 130 -56c54 0 88 28 88 72c0 36 -22 58 -68 67l-44 9c-76 16 -114 53 -114 112c0 45 17 74 63 107c67 48 105 64 153 64c47 0 81 -9 122 -31"],119957:[636,17,389,42,409,"409 452l-14 -56c-32 4 -52 5 -92 5h-47l-51 -237c-6 -29 -9 -51 -9 -72s6 -28 24 -28c19 0 32 5 54 21l56 40l13 -26l-77 -57c-56 -41 -96 -59 -133 -59c-35 0 -54 21 -54 60c0 17 0 20 10 65l62 293h-109l7 27l115 32c14 78 16 96 16 122v16c22 3 38 7 57 14l66 24 l10 -12l-31 -116l-13 -56l134 5"],119958:[469,17,556,22,521,"521 88c-27 -20 -21 -15 -35 -26c-60 -45 -119 -79 -140 -79c-20 0 -34 17 -34 43c0 16 5 41 16 81l32 117c-99 -156 -192 -241 -263 -241c-26 0 -44 23 -44 57c0 17 4 40 13 74c7 26 3 11 21 79c24 91 34 140 34 161c0 10 -6 16 -17 16c-10 0 -22 -3 -33 -10l-36 -21 l-13 26l79 54c46 31 89 50 116 50c17 0 27 -13 27 -35c0 -29 -4 -48 -29 -147l-35 -137c-6 -25 -10 -49 -10 -66c0 -8 7 -13 16 -13c29 0 82 53 131 131c48 78 78 169 80 245c33 -1 67 5 110 18l9 -11l-42 -141l-40 -155c-10 -33 -14 -60 -14 -72c0 -7 6 -12 14 -12 c14 0 35 9 55 25l22 17"],119959:[469,17,556,19,513,"513 370c0 -91 -61 -221 -145 -307c-49 -51 -108 -80 -163 -80c-74 0 -118 52 -118 140c0 84 32 145 126 239l41 41c-34 -8 -70 -11 -137 -11c-28 0 -40 -2 -42 -8l-28 -60h-28l41 132c22 4 35 6 51 5c24 -1 92 -6 135 -6c24 0 52 6 64 14l14 -19 c-59 -70 -85 -112 -107 -181c-14 -42 -20 -82 -20 -122c0 -65 23 -101 66 -101s81 30 115 89c34 60 58 143 58 199c0 32 -16 55 -39 55c-14 0 -27 -4 -36 -12l-10 21c19 14 34 30 66 67c12 3 18 4 26 4c37 0 70 -46 70 -99"],119960:[469,17,833,27,802,"802 371c0 -90 -61 -219 -145 -306c-51 -52 -111 -82 -164 -82c-57 0 -94 42 -94 107c0 25 2 43 9 87c-43 -83 -75 -124 -126 -160c-33 -24 -60 -34 -90 -34c-62 0 -101 53 -101 137s33 145 130 242l41 41c-34 -8 -70 -11 -137 -11c-28 0 -40 -2 -42 -8l-28 -60h-28 l41 132c22 4 35 6 51 5c24 -1 92 -6 135 -6c24 0 52 6 64 14l14 -19c-60 -70 -85 -112 -107 -181c-14 -42 -20 -83 -20 -123c0 -61 19 -100 48 -100c56 0 133 108 158 223l24 109c5 25 7 35 10 64c39 5 66 11 107 27l12 -9c-45 -161 -68 -272 -68 -333c0 -48 23 -81 57 -81 c40 0 78 31 112 91c35 61 60 145 60 198c0 33 -16 54 -42 54c-13 0 -25 -3 -36 -8l-12 23c34 23 50 37 71 61c12 3 18 4 26 4c37 0 70 -46 70 -98"],119961:[469,17,500,-8,500,"500 459c-12 -23 -16 -42 -23 -106l-21 -5l-9 28c-10 4 -15 5 -21 5c-24 0 -62 -28 -92 -69l-38 -51l11 -64c8 -45 20 -90 32 -113c6 -12 19 -20 32 -20c10 0 19 4 47 24l30 21l16 -23l-18 -16c-75 -67 -113 -87 -143 -87c-18 0 -37 10 -49 27c-14 18 -22 43 -30 92 l-10 58l-85 -114c-29 -39 -65 -63 -94 -63c-13 0 -24 4 -43 14c9 39 13 64 16 101l24 2l6 -31c11 -4 19 -6 28 -6c30 0 59 20 88 61l52 73l-16 88c-11 61 -34 99 -59 99c-24 0 -57 -23 -72 -49l-23 13c14 18 28 41 49 81c5 10 5 11 10 20c41 16 56 20 76 20 c32 0 60 -13 77 -36c16 -21 26 -52 36 -111l4 -23l63 87c40 55 77 83 110 83c12 0 27 -4 39 -10"],119962:[469,271,556,13,541,"541 453c-19 -41 -42 -113 -84 -268c-52 -189 -65 -228 -116 -307c-58 -92 -143 -149 -222 -149c-35 0 -67 17 -83 44c-8 14 -12 27 -15 53l62 40l18 -6c-1 -7 -1 -16 -1 -19c0 -42 23 -66 62 -66c65 0 113 71 152 229l41 166c-39 -69 -61 -97 -100 -131 c-40 -35 -80 -56 -108 -56c-27 0 -47 37 -47 87c0 20 2 44 6 85l19 182c1 6 1 11 1 14c0 12 -7 19 -18 19c-20 0 -47 -14 -81 -41l-14 28l80 62c39 30 80 50 103 50c24 0 39 -24 39 -63c0 -24 -2 -52 -5 -80l-19 -163c-3 -25 -4 -40 -4 -55c0 -26 6 -41 17 -41 c30 0 81 56 123 135c41 77 70 176 72 245c33 -1 67 5 110 18"],119963:[469,17,500,31,470,"470 461l-14 -50l-328 -337c48 17 72 23 98 23c30 0 63 -3 102 -10c23 -4 39 -7 54 -6c0 0 6 0 13 1l28 58l28 -2c-11 -30 -27 -87 -29 -105c-6 -41 -15 -50 -57 -50c-44 0 -92 8 -168 29c-24 7 -48 10 -73 10c-30 0 -52 -7 -77 -27l-16 30l346 354 c-36 -17 -59 -23 -89 -23c-32 0 -80 6 -140 11c-6 0 -10 1 -22 2l-23 -52l-29 3l45 139c21 6 41 10 57 10c17 0 42 -5 95 -19c50 -13 83 -18 112 -18c25 0 48 9 58 24l9 13"],120484:[482,9,278,34,241,"241 85c-97 -72 -134 -94 -160 -94c-19 0 -30 15 -30 39c0 20 4 45 13 77l66 240c4 15 8 36 8 44c0 12 -7 21 -17 21c-9 0 -19 -4 -48 -23l-32 -21l-7 20l28 20c76 54 112 74 134 74c17 0 25 -9 25 -26c0 -9 -2 -19 -6 -36l-77 -304c-6 -22 -7 -30 -7 -40 c0 -11 6 -20 13 -20c10 0 31 10 61 30l26 17"],120485:[482,276,278,-70,228,"228 457c0 -5 -2 -20 -6 -37l-76 -350c-29 -132 -43 -181 -64 -228c-36 -78 -75 -118 -114 -118c-15 0 -28 2 -38 7l8 57c22 -13 39 -19 53 -19c18 0 36 35 47 87l100 495c3 13 7 27 7 40s-8 23 -18 23c-15 0 -33 -19 -47 -25l-32 -21l-7 20l28 20c76 54 112 74 134 74 c16 0 25 -9 25 -25"],120488:[686,3,748,6,739,"739 -3l-158 3l-152 -3v37l53 3c27 2 20 39 14 55l-45 114h-251l-42 -112c-8 -22 -7 -55 24 -57l50 -3v-37l-113 3l-113 -3v37l30 3c22 2 40 21 56 60l181 438l57 151h71l259 -605c13 -29 27 -40 55 -44l24 -3v-37zM428 262l-104 254l-100 -254h204"],120489:[681,3,659,31,603,"603 216c0 -129 -141 -219 -271 -219l-142 3l-126 -3v23l32 18c15 8 20 23 20 57v448c0 88 -3 94 -48 98l-37 3v37l168 -3l192 3c126 0 189 -44 189 -135c0 -38 -14 -74 -38 -96c-31 -29 -60 -43 -144 -73c80 -5 114 -14 150 -39c35 -25 55 -69 55 -122zM453 202 c0 102 -50 146 -166 146h-30v-292c17 -3 28 -4 43 -4c106 0 153 46 153 150zM432 524c0 74 -36 107 -117 107c-19 0 -34 -1 -58 -4v-227h30c101 0 145 37 145 124"],120490:[681,3,562,31,542,"542 671l-14 -142h-36l-8 75c-1 12 -43 19 -111 19c-37 0 -61 0 -116 -3v-485c0 -88 2 -92 48 -95l47 -3v-40l-166 3l-155 -3v40l37 3c47 4 48 6 48 95v408c0 88 -3 94 -48 98l-37 3v37l179 -3c27 0 27 3 180 3h51c38 0 58 -1 95 -3"],120491:[686,3,662,25,637,"637 39l-94 -42l-315 2c-127 0 -171 0 -200 -2l-3 35c7 13 12 26 28 65l181 438l53 131l75 20l274 -633zM458 86c0 8 -2 18 -5 29l-168 401l-102 -252c-22 -56 -38 -91 -59 -148c-3 -8 -5 -18 -5 -25c0 -16 9 -29 24 -32h298c10 3 17 13 17 27"],120492:[681,3,606,31,569,"569 166l-11 -158l-5 -8c-57 -3 -85 -3 -140 -3l-226 3l-123 -3v23l32 18c15 8 20 23 20 57v448c0 88 -3 94 -48 98l-37 3v37l190 -3l236 3c37 0 58 -1 95 -3l6 -7l-14 -142h-36l-8 75c-1 11 -43 19 -98 19l-145 -3v-240c20 -2 34 -2 67 -2h66c42 0 55 5 57 21l6 57h40 c-2 -36 -3 -71 -3 -107s1 -72 3 -108h-40l-6 50c-3 26 -19 37 -57 37h-66c-22 0 -39 -1 -67 -3v-267l149 -3c46 0 99 9 101 17l23 94h39"],120493:[681,3,670,25,628,"628 174c-9 -50 -15 -116 -16 -177l-284 3l-303 -3v38c49 62 76 99 104 139l306 446h-222c-71 0 -81 -5 -87 -46l-8 -55h-37v162l272 -3l271 3v-35c-32 -39 -56 -70 -83 -110l-325 -479h276c51 0 76 12 81 39l15 78h40"],120494:[681,3,822,31,791,"791 -3l-156 3l-155 -3v40l37 3c47 4 48 6 48 95v190l-81 2h-146l-81 -2v-190c0 -89 1 -91 48 -95l37 -3v-40l-156 3l-155 -3v40l37 3c47 4 48 6 48 95v408c0 89 -1 91 -48 95l-37 3v40l155 -3l156 3v-40l-37 -3c-47 -4 -48 -6 -48 -95v-158c23 -2 43 -2 81 -2h146 c38 0 57 0 81 2v158c0 89 -1 91 -48 95l-37 3v40l155 -3l156 3v-40l-37 -3c-47 -4 -48 -6 -48 -95v-408c0 -89 1 -91 48 -95l37 -3v-40"],120495:[695,17,831,47,787,"787 346c0 -228 -141 -363 -380 -363c-229 0 -360 127 -360 349c0 230 141 363 384 363c225 0 356 -129 356 -349zM637 324c0 115 -31 209 -86 264c-36 35 -76 51 -134 51c-59 0 -113 -20 -150 -57c-46 -45 -70 -124 -70 -227c0 -116 30 -210 85 -264 c36 -36 77 -52 132 -52c146 0 223 98 223 285zM572 241h-40l-6 50c-3 26 -19 37 -57 37h-104c-38 0 -54 -11 -57 -37l-6 -50h-40l3 108l-3 107h40l6 -57c2 -16 15 -21 57 -21h104c42 0 55 5 57 21l6 57h40l-3 -107"],120496:[681,3,389,40,351,"351 -3l-156 3l-155 -3v40l37 3c47 4 48 6 48 95v408c0 89 -1 91 -48 95l-37 3v40l155 -3l156 3v-40l-37 -3c-47 -4 -48 -6 -48 -95v-408c0 -89 1 -91 48 -95l37 -3v-40"],120497:[681,3,761,31,755,"755 -3c-34 2 -67 3 -101 3s-68 -1 -102 -3l-208 249c-56 68 -61 71 -87 86v-197c0 -89 1 -91 48 -95l37 -3v-40l-156 3l-155 -3v40l37 3c47 4 48 6 48 95v408c0 89 -1 91 -48 95l-37 3v40l155 -3l156 3v-40l-37 -3c-47 -4 -48 -6 -48 -95v-200l197 193 c14 14 94 94 94 120v25c30 -2 61 -3 91 -3s61 1 91 3v-39c-63 -5 -86 -12 -110 -34l-222 -207l266 -313c31 -36 54 -49 91 -50v-41"],120498:[686,3,748,6,739,"739 -3l-158 3l-152 -3v37l53 3c11 1 20 12 20 27c0 8 -2 18 -5 29l-173 423l-102 -252l-64 -170c-3 -8 -5 -18 -5 -25c0 -17 12 -31 29 -32l50 -3v-37c-27 1 -48 1 -57 2l-56 1l-56 -1c-8 -1 -31 -1 -57 -2v37l30 3c22 2 40 21 56 60l181 438l53 131l75 20l259 -605 c13 -29 27 -40 55 -44l24 -3v-37"],120499:[681,10,1009,38,974,"974 -3l-156 3l-155 -3v40l37 3c47 4 48 6 48 95v416l-206 -429c-37 -76 -41 -86 -60 -132h-34c-18 44 -29 68 -36 83l-230 479v-417c0 -89 3 -94 48 -98l37 -3v-37l-114 3l-115 -3v37l37 3c45 4 48 10 48 98v408c0 88 -3 94 -48 98l-37 3v37l120 -3l120 3l75 -161 l158 -330l183 378l49 113l115 -3l116 3v-37l-37 -3c-45 -4 -48 -10 -48 -98v-408c0 -89 1 -91 48 -95l37 -3v-40"],120500:[681,16,822,31,794,"794 644l-37 -3c-45 -4 -48 -10 -48 -98v-454l3 -101l-7 -4l-82 13l-122 139l-326 392v-393c0 -89 3 -94 48 -98l37 -3v-37l-114 3l-115 -3v37l37 3c45 4 48 10 48 98v408c0 88 -3 94 -48 98l-37 3v37l120 -3c28 0 56 1 84 3c64 -85 82 -109 103 -133l312 -364v359 c0 88 -3 94 -48 98l-37 3v37l115 -3l114 3v-37"],120501:[681,3,719,42,676,"676 238c-9 -50 -21 -180 -22 -241l-295 3l-295 -3c-1 61 -13 191 -22 241h40l15 -78c5 -27 36 -39 87 -39h350c51 0 82 12 87 39l15 78h40zM625 459h-37l-8 55c-6 41 -16 46 -87 46h-268c-71 0 -81 -5 -87 -46l-8 -55h-37v222l266 -3l266 3v-222zM514 241h-40l-6 50 c-3 26 -19 37 -57 37h-104c-38 0 -54 -11 -57 -37l-6 -50h-40l3 108l-3 107h40l6 -57c2 -16 15 -21 57 -21h104c42 0 55 5 57 21l6 57h40l-3 -107"],120502:[695,17,832,46,786,"786 346c0 -228 -141 -363 -380 -363c-229 0 -360 127 -360 349c0 229 141 363 383 363c226 0 357 -129 357 -349zM636 325c0 113 -31 209 -86 263c-35 34 -77 51 -130 51c-63 0 -115 -19 -154 -57c-45 -45 -70 -125 -70 -227c0 -115 31 -211 85 -264 c36 -36 77 -52 132 -52c146 0 223 98 223 286"],120503:[681,3,822,31,791,"791 -3l-156 3l-155 -3v40l37 3c47 4 48 6 48 95v408c0 89 -1 91 -48 95l-37 3h-138l-37 -3c-47 -4 -48 -6 -48 -95v-408c0 -89 1 -91 48 -95l37 -3v-40l-156 3l-155 -3v40l37 3c47 4 48 6 48 95v408c0 89 -1 91 -48 95l-37 3v40l380 -3l380 3v-40l-37 -3 c-47 -4 -48 -6 -48 -95v-408c0 -89 1 -91 48 -95l37 -3v-40"],120504:[681,3,611,31,586,"586 531c0 -121 -96 -212 -225 -212c-20 0 -39 4 -58 7v39h18h18c63 0 103 52 103 132c0 89 -42 134 -125 134c-27 0 -45 -3 -60 -9v-487c0 -88 2 -92 48 -95l47 -3v-40l-165 3l-156 -3v40l37 3c47 4 48 6 48 95v408c0 88 -3 94 -48 98l-37 3v37l173 -3l193 3 c85 0 189 -50 189 -150"],120505:[695,17,831,47,787,"787 346c0 -228 -141 -363 -380 -363c-229 0 -360 127 -360 349c0 230 141 363 384 363c225 0 356 -129 356 -349zM637 324v4h-439c4 -104 33 -187 84 -237c36 -36 77 -52 132 -52c146 0 223 98 223 285zM635 378c-9 90 -38 164 -84 210c-36 35 -76 51 -134 51 c-59 0 -113 -20 -150 -57c-43 -42 -66 -112 -70 -204h438"],120506:[681,3,669,25,628,"628 238c-9 -50 -15 -180 -16 -241l-284 3l-303 -3v38c49 62 76 98 104 139l114 167l-132 195c-29 42 -51 71 -83 110v35l271 -3l272 3v-162h-37l-8 55c-6 41 -16 46 -87 46h-222l139 -203v-15l-190 -281h326c51 0 76 12 81 39l15 78h40"],120507:[681,3,673,20,653,"653 676c-8 -48 -11 -83 -13 -159h-40l-5 69c-15 40 -22 33 -71 33h-117v-484c0 -89 1 -91 48 -95l37 -3v-40l-156 3l-155 -3v40l37 3c47 4 48 6 48 95v484h-117c-31 0 -68 7 -71 -33l-5 -69h-40c-3 76 -5 111 -13 159l6 5l311 -3l310 3"],120508:[695,3,675,15,660,"660 659l-176 -261c-18 -26 -34 -57 -53 -100v-163c0 -89 1 -91 48 -95l37 -3v-40l-156 3l-155 -3v40l37 3c47 4 48 6 48 95v139c-16 36 -27 58 -44 85l-102 162c-55 87 -78 101 -129 101v37l159 36c46 -27 73 -60 114 -136l107 -203l188 322h77v-19"],120509:[681,3,833,47,787,"787 344c0 -131 -110 -215 -299 -233c0 -65 6 -68 48 -71l37 -3v-40l-156 3l-155 -3v40l37 3c42 3 47 6 48 70c-192 13 -300 93 -300 225c0 131 109 214 300 232c-1 64 -7 67 -48 71l-37 3v40l155 -3l156 3v-40l-37 -3c-42 -4 -48 -8 -48 -69c190 -14 299 -95 299 -225z M347 166v346c-31 -4 -58 -11 -80 -25c-45 -29 -70 -76 -70 -137c0 -70 31 -127 85 -162c19 -13 41 -19 65 -22zM637 330c0 72 -31 126 -86 161c-19 11 -40 18 -63 21v-343c98 17 149 69 149 161"],120510:[695,3,620,-8,625,"625 -3c-32 2 -63 3 -95 3s-64 -1 -96 -3l-149 266l-140 -201c-4 -6 -22 -36 -36 -62h-117v34l31 3c12 1 26 9 33 18l199 261l-94 166c-26 46 -64 99 -86 123c-13 13 -25 18 -41 18c-9 0 -16 -1 -32 -6l-5 41l183 37c29 -22 45 -42 73 -91l95 -169l165 243h111v-34 l-28 -3c-20 -2 -27 -8 -48 -36l-170 -224c189 -327 159 -274 160 -278c28 -49 40 -63 62 -66l25 -3v-37"],120511:[681,3,742,4,738,"738 644l-37 -3c-40 -4 -48 -9 -48 -69c0 -126 -59 -269 -172 -292v-145c0 -89 1 -91 48 -95l37 -3v-40l-156 3l-155 -3v40l37 3c47 4 48 6 48 95v133c-155 8 -251 121 -251 275c0 88 -3 94 -48 98l-37 3v37l145 -3c20 0 41 2 71 3c10 -20 10 -61 10 -91 c0 -123 19 -212 110 -234v187c0 89 -3 91 -45 95l-25 2v41l140 -3l141 3v-41l-25 -2c-42 -4 -45 -6 -45 -95v-186c76 19 113 123 113 238c0 28 0 66 10 86c16 -1 39 -3 45 -3c38 0 51 2 89 3v-37"],120512:[695,3,827,27,804,"804 176l-10 -179l-126 3l-132 -3l-20 43c22 13 46 31 64 52c48 72 60 148 60 255c0 203 -69 292 -225 292c-155 0 -224 -89 -224 -292c0 -107 12 -183 60 -255c18 -21 42 -39 64 -52l-20 -43l-132 3l-126 -3l-10 179h34l11 -56c4 -18 23 -34 50 -34h71 c-60 60 -152 171 -152 285c0 207 149 324 374 324s375 -117 375 -324c0 -114 -92 -225 -152 -285h71c27 0 46 16 50 34l11 56h34"],120513:[676,13,662,25,637,"637 641c-7 -13 -12 -26 -28 -65l-181 -438l-53 -131l-75 -20l-274 633l-1 14l94 42l315 -2c127 0 171 0 200 2zM543 582c0 16 -9 29 -24 32h-298c-10 -3 -17 -13 -17 -27c0 -8 2 -18 5 -29l168 -401l102 252c22 56 38 91 59 148c3 8 5 18 5 25"],120514:[469,17,563,43,563,"563 86l-16 -16c-69 -65 -103 -87 -134 -87c-47 0 -75 38 -108 123c-23 -26 -53 -59 -76 -81c-28 -22 -58 -42 -105 -42c-34 0 -65 31 -73 75c-17 97 -3 205 24 296c14 32 29 58 48 79c29 30 43 36 62 36c34 0 65 -13 87 -36c21 -21 38 -52 58 -110l25 -70 c8 14 14 27 17 32c18 40 45 85 64 165l17 -9c7 -13 9 -25 19 -39c-1 -14 -30 -75 -41 -96c-17 -33 -36 -67 -58 -102c17 -45 42 -96 59 -120c9 -12 23 -19 37 -19c12 0 18 3 45 23l28 21zM289 153l-63 189c-10 30 -18 39 -32 39c-13 0 -28 -17 -34 -42 c-7 -37 -11 -79 -12 -119c2 -50 11 -96 15 -118c4 -20 15 -37 25 -37c16 0 38 18 59 38c9 10 24 27 42 50"],120515:[718,272,617,71,576,"571 221c31 -134 -73 -238 -238 -238c-55 0 -99 9 -160 32c0 -9 -2 -18 -2 -26l19 -240c-19 -2 -24 -5 -68 -14c-15 -4 -19 -5 -33 -7l-10 7l-4 249l-3 471c-1 87 5 109 62 161c91 81 130 102 187 102c75 0 132 -41 145 -105c12 -50 -13 -105 -63 -179 c-3 -4 -7 -10 -9 -14c-11 -19 -16 -29 -17 -42v-7c112 -13 175 -62 194 -150zM440 211c-18 82 -68 128 -140 128c-20 0 -37 -3 -76 -14l-9 6l7 51c9 -3 14 -4 29 -4c47 0 64 18 78 39c25 36 36 59 42 71c9 28 13 63 6 96c-11 46 -49 76 -101 76c-55 0 -81 -36 -82 -119 l-8 -331v-27c0 -19 3 -40 6 -55c15 -64 71 -108 138 -108c51 0 85 24 105 73c12 34 14 75 5 118"],120516:[469,232,571,-14,572,"572 381c-20 -35 -23 -61 -23 -70c-31 -13 -65 -91 -89 -168c-16 -51 -15 -94 -14 -163l3 -163c-24 -13 -37 -31 -56 -49l-58 13l8 177c2 49 3 96 3 156c-1 29 -2 54 -6 78c-10 52 -31 99 -67 160c-13 21 -48 59 -94 59c-22 0 -46 -22 -55 -33c-27 -30 -44 -79 -49 -123 l-44 -7c-20 22 -28 35 -45 56c12 36 54 95 70 112c45 47 89 53 116 53c37 0 90 -18 133 -70c27 -33 44 -63 67 -120c10 -17 35 -96 42 -125c33 106 86 240 122 250c12 0 24 -12 36 -23"],120517:[718,17,482,41,440,"432 309c23 -78 -1 -161 -66 -246c-37 -50 -90 -80 -149 -80c-76 0 -138 47 -167 142c-35 120 50 218 139 286c12 8 29 19 44 26c-36 41 -99 115 -115 171c-21 72 30 110 87 110c27 0 91 -12 116 -17c53 -11 60 -16 65 -17c9 -7 7 -5 13 -12c0 -47 0 -45 5 -92l-14 -3 c-47 32 -62 42 -108 65c-22 11 -53 29 -88 29c-39 0 -41 -27 -41 -32c12 -35 105 -115 161 -160c52 -42 90 -80 118 -170zM368 252c-29 95 -67 116 -105 155c-18 -6 -31 -13 -42 -22c-54 -34 -62 -87 -69 -149c-2 -30 10 -83 18 -111c15 -48 52 -78 90 -78c46 0 71 29 95 88 c5 10 26 70 13 117"],120518:[471,17,491,41,467,"467 75c-93 -65 -145 -92 -209 -92c-83 0 -131 18 -168 51c-26 24 -40 42 -47 81c-11 58 32 106 142 133c-51 13 -61 28 -77 38c-24 15 -33 37 -36 54c-6 34 17 64 47 87c39 29 96 44 144 44c49 0 98 -9 146 -27c-12 -68 -11 -84 -9 -121h-37l-7 66c-2 4 -4 7 -7 11 c-16 22 -43 27 -81 27c-59 0 -102 -36 -93 -87s65 -79 132 -79c16 0 32 2 51 6c2 -3 4 -6 6 -11l-1 -38c-26 5 -46 6 -64 6c-41 0 -76 -9 -104 -26c-29 -17 -40 -43 -34 -74c3 -15 12 -32 20 -40c14 -14 47 -37 135 -37c42 0 79 15 137 53c6 -10 9 -16 14 -25"],120519:[718,232,491,45,468,"465 9c6 -35 5 -66 -18 -117c-27 -60 -87 -124 -158 -124c-36 0 -74 17 -95 44c-12 14 -17 27 -25 53l57 40l20 -6c1 -7 2 -16 3 -19c7 -42 24 -66 65 -66c38 0 90 56 76 134c-6 29 -22 45 -43 45c-30 0 -103 -10 -136 -10c-79 0 -138 54 -153 136c-16 86 -4 193 36 271 c39 72 89 152 149 215c-33 1 -77 5 -129 11c-6 0 -11 1 -24 2l-14 -52l-31 3l22 139c21 6 41 10 58 10s45 -5 103 -19c55 -13 90 -18 121 -18c26 0 49 9 56 24l7 13l23 -8l-6 -50c-41 -18 -105 -52 -140 -85c-93 -98 -142 -286 -115 -435c10 -55 49 -90 99 -90 c24 0 65 10 94 10c25 0 61 -7 80 -25c9 -9 16 -18 18 -26"],120520:[469,271,569,5,499,"499 344l-17 -468c-2 -55 4 -94 9 -117c0 0 1 -5 4 -11c-46 -3 -79 -7 -135 -19l-13 18l13 12c5 5 9 22 11 49l1 26l15 403c0 53 4 95 -1 112c-3 14 -12 21 -26 21c-50 0 -117 -110 -134 -216c-5 -34 -7 -104 -2 -150c-38 -2 -86 -10 -107 -17l-14 11 c16 139 19 300 5 355c-3 12 -7 17 -16 17c-11 0 -25 -6 -38 -17l-29 -22l-20 27l74 62c40 34 69 49 95 49c18 0 31 -11 35 -30c7 -29 7 -55 2 -157l-3 -60c22 60 34 85 62 122c53 74 126 125 175 125c24 0 44 -17 51 -42c4 -14 4 -44 3 -83"],120521:[695,17,550,49,502,"494 188c-11 -56 -55 -116 -104 -157c-37 -32 -80 -48 -130 -48c-107 0 -170 66 -198 217c-11 58 -15 123 -12 194c4 98 23 157 74 217c47 56 104 84 168 84c97 0 171 -83 197 -221c17 -95 18 -212 5 -286zM385 309c-8 13 -25 19 -53 19h-110c-29 0 -46 -6 -54 -19 c3 -40 8 -80 15 -116c17 -94 57 -166 109 -166c35 0 60 27 76 79c13 44 21 117 17 203zM380 383c-3 33 -6 64 -12 94c-17 95 -58 174 -111 174c-34 0 -60 -27 -75 -79c-12 -39 -17 -106 -17 -179c6 -8 22 -15 58 -15h110c23 0 39 1 47 5"],120522:[469,17,359,79,349,"349 99l-69 -57c-50 -41 -88 -59 -127 -59c-36 0 -62 21 -69 60c-4 17 -5 20 -4 65l4 139c1 48 9 139 -3 202c35 0 71 7 113 20l19 -12c-4 -38 -5 -60 -7 -91l-12 -197c-1 -13 -3 -57 1 -77c6 -21 13 -28 32 -28c20 0 32 5 52 21l50 40"],120523:[469,17,623,22,601,"601 73l-41 -31c-50 -39 -91 -59 -117 -59c-24 0 -45 23 -87 97l-88 155l-27 -34c-16 -26 -18 -31 -20 -97c-1 -54 -1 -69 3 -101c-28 -2 -43 -3 -93 -14l-15 -3l-4 9c7 43 10 67 12 92l5 107c6 109 2 142 -2 160c-2 10 -8 16 -15 16c-10 0 -24 -7 -41 -20l-31 -24 l-18 26l73 64c41 36 75 53 104 53c16 0 28 -11 32 -32c2 -15 2 -36 -1 -78v-2c-2 -18 -3 -33 -5 -67l-4 -68c33 57 82 119 131 171c53 54 92 76 140 76c12 0 28 -3 46 -9l-8 -70c-24 6 -37 8 -53 8c-55 0 -100 -26 -138 -80l100 -173c27 -48 58 -80 76 -80c12 0 23 5 45 20 l25 17"],120524:[718,19,613,10,603,"603 84c-10 -8 -14 -10 -26 -20c-74 -58 -119 -81 -159 -81c-20 0 -31 18 -41 42l-130 353c-59 -119 -100 -244 -145 -369c-28 -9 -39 -17 -63 -28l-29 27c67 157 127 252 218 419l-45 126c-16 45 -49 72 -71 76c-5 1 -9 1 -13 1c-12 0 -44 -14 -51 -17l-2 32 c21 14 60 39 99 71c10 1 21 2 25 2c31 0 64 -32 89 -77c21 -35 44 -105 65 -161l126 -342c15 -30 25 -52 36 -66c2 -4 10 -9 15 -9c11 0 26 10 59 32l25 17"],120525:[469,271,608,16,601,"601 88l-32 -26c-52 -46 -107 -79 -129 -79c-21 0 -40 17 -46 43c-2 16 -3 41 0 81l7 117c-63 -153 -130 -224 -224 -242l18 -205c2 -19 -24 -35 -79 -48l-12 9l15 398c1 15 1 29 1 42c6 99 7 156 2 175c-2 12 -13 23 -21 23c-4 0 -20 -8 -33 -16l-33 -21l-19 26l71 54 c41 31 82 50 110 50c18 0 31 -13 36 -35c6 -30 7 -47 2 -147l-6 -137c-2 -26 0 -49 3 -66c3 -8 12 -13 21 -13c31 0 74 53 108 131s44 169 31 245c34 0 68 5 111 18l12 -11l-15 -181c-4 -167 -6 -183 -5 -187c2 -7 8 -12 17 -12c15 0 35 9 53 25l19 17"],120526:[469,17,533,-9,494,"494 457c-7 -43 -28 -111 -61 -214c-18 -53 -70 -156 -115 -201c-49 -50 -91 -57 -148 -59l-20 12c-10 45 -20 98 -25 160l-15 197c-1 11 -11 18 -23 18c-21 0 -46 -13 -76 -41l-20 28l72 62c36 30 75 50 99 50c25 0 45 -24 52 -63c4 -24 8 -52 10 -80l10 -163 c3 -34 5 -64 12 -100c48 4 93 47 128 142c28 77 37 175 26 242c35 2 36 7 79 20"],120527:[718,232,476,54,477,"474 9c6 -35 6 -66 -17 -117c-27 -60 -88 -124 -158 -124c-37 0 -75 17 -95 44c-13 14 -18 27 -26 53l58 40l20 -6c0 -7 2 -16 2 -19c8 -42 25 -66 66 -66c38 0 89 56 75 134c-5 29 -22 45 -43 45c-29 0 -103 -10 -136 -10c-78 0 -138 54 -153 136c-13 72 -5 167 17 213 c14 28 44 57 94 88c29 19 51 31 71 38c-13 15 -23 31 -26 48c-4 26 4 67 27 99c-32 1 -75 5 -127 11c-6 0 -10 1 -23 2l-15 -52l-31 3l22 139c21 6 41 10 58 10c18 0 45 -5 103 -19c55 -13 91 -18 121 -18c26 0 49 9 57 24l7 13l22 -8l-5 -50l-55 -27 c-35 -21 -81 -60 -73 -102c7 -36 36 -63 69 -71c7 -1 16 -3 30 -3h16l5 -18c-6 -10 -7 -38 -6 -44c-15 -4 -43 -4 -57 -4c-10 0 -44 5 -53 8c-16 5 -33 7 -48 8c-39 -3 -66 -26 -78 -68c-14 -47 -16 -141 -6 -199c10 -55 49 -90 100 -90c24 0 64 10 93 10c26 0 62 -7 81 -25 c9 -9 16 -18 17 -26"],120528:[469,17,539,41,496,"490 319c12 -63 7 -145 -12 -193c-16 -40 -67 -90 -121 -116c-38 -19 -78 -27 -126 -27c-103 0 -165 51 -184 152c-7 41 -7 88 0 137c10 65 38 108 96 147c48 33 104 50 160 50c101 0 170 -55 187 -150zM370 323c-12 62 -53 102 -103 102c-35 0 -61 -17 -80 -51 c-28 -50 -36 -154 -19 -244c12 -63 52 -103 104 -103c34 0 60 17 79 51c27 50 35 155 19 245"],120529:[493,17,777,55,754,"754 469c-15 -24 -18 -29 -25 -55c-18 -10 -44 -22 -64 -27c-20 -6 -37 -8 -90 -8h-12c-4 -74 -16 -167 2 -250c13 -52 32 -82 81 -82c18 0 44 29 53 39l17 -30c-19 -20 -63 -73 -111 -73c-79 0 -138 44 -152 117c-14 62 2 210 22 279l-179 3c-19 -116 -38 -258 -68 -366 l-13 -6l-94 -27l-13 9c68 122 104 239 132 390l-59 1c-47 0 -56 0 -79 -48l-19 -4l-28 24c10 109 54 114 110 114l338 -4c36 0 92 5 130 8c33 2 74 11 102 20"],120530:[469,271,570,69,529,"523 320c12 -64 6 -143 -12 -193c-14 -38 -60 -84 -111 -112c-40 -21 -84 -32 -133 -32c-40 0 -74 7 -101 20c4 -41 12 -91 20 -137c7 -38 19 -91 26 -118c-18 -2 -38 -3 -82 -12c-15 -4 -19 -5 -32 -7l-11 7l-8 127c-7 81 -9 166 -10 234c0 58 6 99 21 159 c14 59 38 109 85 152c50 38 100 61 164 61c98 0 167 -56 184 -149zM403 322c-12 64 -51 103 -105 103c-34 0 -61 -18 -80 -53c-26 -51 -33 -154 -17 -242c11 -63 51 -103 104 -103c34 0 62 18 80 53c27 50 34 154 18 242"],120531:[469,232,486,48,464,"461 9c7 -35 6 -66 -17 -117c-27 -60 -88 -124 -158 -124c-37 0 -74 17 -95 44c-12 14 -18 27 -25 53l58 40l20 -6c0 -7 1 -16 2 -19c7 -42 24 -66 65 -66c38 0 90 56 75 134c-5 29 -22 45 -43 45c-29 0 -103 -10 -135 -10c-79 0 -138 54 -153 136c-13 72 -6 167 16 213 c14 28 45 57 95 88c60 39 88 49 130 49c32 0 34 -6 59 -8c17 -1 25 -4 58 -4l5 -18c-5 -10 -6 -38 -5 -44c-15 -4 -43 -4 -57 -4c-11 0 -44 5 -54 8c-16 5 -33 7 -48 8c-39 -3 -65 -26 -78 -68c-13 -47 -16 -141 -5 -199c10 -55 48 -90 99 -90c24 0 65 10 94 10 c26 0 61 -7 80 -25c9 -9 16 -18 17 -26"],120532:[482,17,660,54,637,"637 458c-14 -24 -17 -29 -25 -55c-19 -6 -42 -15 -62 -15c-10 0 -25 -2 -43 -2s-39 2 -52 3c2 -7 5 -14 5 -19c20 -91 -15 -221 -84 -307c-40 -51 -96 -80 -154 -80c-77 0 -140 57 -162 152c-7 39 -7 83 -2 131c7 66 28 106 82 146c45 36 99 57 170 57c9 0 21 -1 35 -2 c0 0 16 -2 57 -2h108c33 0 80 8 108 17zM387 334c-13 64 -64 91 -117 91c-34 0 -60 -18 -78 -53c-24 -51 -28 -159 -9 -247c10 -48 48 -78 87 -78c45 0 78 29 100 88c23 59 30 142 17 199"],120533:[493,17,618,32,594,"594 469c-15 -24 -18 -29 -27 -55c-17 -10 -46 -22 -65 -27c-21 -6 -37 -8 -90 -8h-49c-8 -74 -23 -167 -8 -250c10 -52 29 -82 77 -82c18 0 45 29 56 39l16 -30c-20 -20 -66 -73 -114 -73c-79 0 -136 44 -149 117c-12 63 11 213 34 281l-116 2c-46 0 -56 0 -82 -48 l-15 -6l-30 26c14 109 58 114 114 114l197 -4c36 0 93 5 131 8c32 2 74 11 102 20"],120534:[469,17,538,-5,495,"492 370c17 -91 -24 -221 -96 -307c-42 -51 -99 -80 -158 -80c-76 0 -132 51 -148 140c-4 21 0 56 2 70c8 91 13 140 9 161c-2 10 -9 16 -21 16c-10 0 -22 -3 -33 -10l-34 -21l-18 26l73 54c43 31 84 50 113 50c18 0 30 -13 35 -35c5 -29 4 -48 -5 -147 c-12 -117 -13 -124 -10 -141c12 -66 42 -99 88 -99c45 0 79 29 104 88c25 60 35 143 24 200c-5 31 -26 54 -50 54c-16 0 -28 -4 -36 -12l-14 21c17 14 30 30 57 67c12 3 18 4 26 4c40 0 82 -46 92 -99"],120535:[469,271,727,41,684,"680 317c12 -64 -4 -141 -31 -190c-23 -38 -91 -84 -163 -112c-26 -9 -53 -16 -80 -22v-3c-8 -143 -10 -179 -3 -240c-19 -2 -38 -5 -82 -14c-15 -4 -19 -5 -32 -7l-12 7c5 41 8 66 12 122l7 125c-150 0 -232 50 -250 152c-8 39 -5 83 8 131c19 66 54 106 134 146 c40 21 85 36 131 46c3 -3 7 -6 9 -10c-2 -12 -7 -26 -10 -32c-30 -9 -57 -23 -79 -44c-51 -51 -89 -154 -73 -242c10 -53 57 -89 133 -100l13 251c-1 9 2 36 2 40c18 41 50 65 108 107c52 36 65 41 107 41c57 0 132 -55 151 -152zM558 325c-9 46 -26 92 -55 92 c-39 0 -60 -11 -71 -39c-9 -21 -14 -188 -18 -257l-6 -86c32 8 60 23 83 45c53 50 83 157 67 245"],120536:[469,232,654,22,656,"656 -113l-16 -21c-77 -94 -122 -98 -159 -98c-50 0 -81 47 -125 168l-72 191c-72 -104 -125 -220 -150 -359c-15 0 -29 7 -44 11l-50 32c41 129 127 252 224 371c-61 174 -103 202 -139 202c-35 0 -70 -31 -81 -69l-22 13l45 96c4 8 11 14 15 20c20 23 52 25 76 25 c39 0 74 -18 105 -51c17 -21 35 -61 70 -152l169 203c15 -12 34 -23 50 -35l8 -17c-75 -65 -146 -131 -207 -202l43 -109c36 -93 74 -192 96 -224c14 -18 39 -34 59 -34c17 0 33 9 59 38l24 27"],120537:[636,271,728,-5,687,"684 370c17 -91 -27 -219 -108 -290c-35 -38 -85 -69 -142 -84c-2 -104 -8 -222 -5 -246c-18 -2 -38 -5 -81 -14c-15 -4 -19 -5 -33 -7l-11 7c5 41 8 65 11 121c3 43 7 85 9 129c-74 3 -209 22 -230 137c-4 21 0 56 1 70c7 89 10 140 6 161c-2 10 -9 16 -21 16 c-10 0 -22 -3 -33 -10l-34 -21l-18 26l73 54c43 31 84 50 113 50c18 0 30 -13 35 -35c5 -29 4 -48 -5 -147c-9 -94 -9 -124 -6 -141c11 -57 68 -87 123 -100l18 414c2 75 -1 96 -5 122l-3 16c22 3 38 7 57 14l65 24l13 -12c-7 -58 -11 -86 -13 -116l-17 -340l-7 -125 c53 10 96 40 135 93c39 52 49 142 39 199c-6 31 -27 54 -51 54c-16 0 -28 -4 -36 -12l-14 21c17 14 30 30 57 67c12 3 18 4 26 4c40 0 82 -46 92 -99"],120538:[469,17,802,41,759,"756 370c17 -91 -23 -221 -96 -307c-42 -51 -98 -80 -157 -80c-64 0 -113 35 -137 97c-27 -26 -37 -47 -68 -68c-26 -18 -53 -29 -85 -29c-39 0 -76 13 -102 39c-29 29 -55 85 -62 124c-26 140 20 196 60 249c24 30 63 57 90 74l39 -24c-14 -11 -29 -28 -41 -44 c-51 -68 -54 -140 -36 -235c8 -43 52 -109 104 -109c26 0 45 20 62 40c12 16 27 59 29 96c3 47 4 88 7 118c42 10 69 15 99 28l18 -12c-11 -59 -22 -139 -14 -181c12 -66 42 -100 87 -100s80 30 105 89c24 60 34 143 24 200c-6 31 -27 54 -51 54c-16 0 -27 -4 -35 -12 l-15 21c18 14 30 30 57 67c12 3 18 4 27 4c40 0 82 -46 91 -99"],120539:[740,17,571,47,512,"506 403c18 -122 -3 -260 -44 -331c-31 -58 -86 -89 -159 -89c-110 0 -212 89 -227 201c-9 61 8 126 46 175c30 41 71 60 127 60c47 0 83 -13 136 -47c2 22 2 32 -1 55c-2 18 -4 34 -7 50l-21 71c-28 86 -54 112 -93 124c-6 3 -23 9 -33 9c-33 0 -75 -18 -92 -55l-36 14 l-55 63c23 31 149 37 174 37c12 0 31 -2 40 -7c11 -5 25 -13 39 -21c35 -22 84 -61 103 -77c23 -19 35 -30 70 -110c18 -41 27 -78 33 -122zM387 312c-2 2 -7 8 -9 11c-37 26 -60 38 -82 38c-69 0 -113 -89 -98 -203c14 -81 46 -132 88 -132c34 0 66 32 83 83 c15 48 18 91 18 203"],120540:[471,17,576,69,536,"536 86l-27 -18c-90 -65 -135 -85 -199 -85c-83 1 -134 16 -169 51c-32 30 -54 69 -63 108c-6 22 -9 44 -9 64c0 73 14 144 74 196c51 45 122 69 194 69c68 0 133 -25 180 -68l-52 -62l-17 1c-12 22 -29 44 -49 61c-21 18 -49 26 -79 26c-33 0 -67 -11 -90 -32 c-39 -34 -54 -87 -54 -134l123 -3l136 2l-11 -37l-6 -6l-161 -1l-77 -3c16 -67 28 -86 42 -104c11 -16 54 -64 142 -64c48 0 86 19 154 67"],120541:[695,17,602,22,580,"580 495c-13 -44 -19 -75 -22 -126c-16 -10 -29 -17 -42 -23c3 -59 0 -116 -8 -158c-10 -56 -52 -124 -102 -165c-37 -32 -83 -40 -131 -40c-77 0 -132 51 -148 140c-4 21 0 56 1 70c9 91 4 140 0 161c-2 10 -9 16 -20 16s-23 -3 -33 -10l-34 -21l-19 26l73 54 c43 31 71 50 99 50c18 0 31 -13 35 -35c5 -29 10 -56 9 -147c-7 -97 -3 -124 0 -141c12 -66 42 -100 87 -100c34 0 53 27 69 79c13 45 10 117 5 202c-97 37 -155 108 -171 194c-9 47 2 94 9 111c15 34 28 63 90 63c98 0 151 -83 176 -221c3 -16 5 -33 7 -50 c14 10 23 26 31 58l4 17zM391 414c-5 42 -9 94 -17 133c-11 61 -27 104 -67 104c-18 0 -20 -20 -22 -33c-3 -23 0 -77 6 -110c7 -35 53 -80 100 -94"],120542:[469,17,693,39,654,"654 124l-49 -96c-11 -20 -51 -45 -86 -45c-63 0 -84 49 -84 205c0 27 3 55 8 82l-98 -121c-46 -58 -65 -94 -101 -154c-27 -2 -52 -5 -88 -10c-19 15 -29 27 -42 39c30 33 37 43 66 75c12 50 21 101 21 153c0 71 -19 132 -59 132c-35 0 -64 -37 -81 -69l-22 13l49 96 c11 20 51 45 86 45c63 0 84 -49 84 -205c0 -28 -3 -57 -9 -84c32 39 56 72 96 119c28 31 72 98 111 152c26 2 44 9 70 12c0 0 43 -32 52 -52c-23 -25 -42 -41 -66 -63c-12 -49 -20 -98 -20 -148c0 -71 19 -132 59 -132c35 0 64 37 81 69"],120543:[633,268,722,41,680,"674 304c14 -64 3 -143 -23 -192c-22 -36 -87 -79 -160 -104c-25 -7 -52 -13 -79 -18l2 -3c-3 -143 -4 -178 5 -240c-19 -1 -38 -3 -82 -10c-14 -3 -18 -4 -31 -5l-13 7c4 41 6 66 7 122l3 125c-150 7 -234 62 -256 165c-8 39 -7 83 4 130c16 66 50 104 129 140 c38 19 84 32 129 40c-2 78 -3 98 -10 124l-3 16c22 2 38 5 57 11l64 21l12 -12l-7 -116v-39c137 -7 232 -68 252 -162zM309 419c-30 -8 -56 -21 -77 -41c-49 -48 -83 -149 -64 -238c13 -54 62 -93 137 -107zM553 312c-11 54 -62 92 -133 107l-3 -253c-1 -14 -1 -30 -1 -48 l-2 -86c32 7 59 20 81 41c51 48 77 150 58 239"],120544:[469,271,561,70,519,"514 320c11 -64 6 -143 -12 -193c-14 -38 -60 -84 -111 -112c-40 -21 -75 -32 -134 -32c-12 0 -49 0 -63 5c64 -84 119 -90 136 -92c14 -2 28 -3 40 -3c53 0 105 -41 115 -93c1 -5 2 -9 3 -29l-55 -42l-33 12l-3 18c0 7 0 14 -1 17c-3 14 -14 26 -27 32l-6 5 c-16 11 -37 19 -54 24c-31 9 -66 20 -103 45c-31 22 -103 78 -129 221c-11 59 -9 101 6 161c21 66 37 101 83 144c50 37 100 61 164 61c98 0 167 -56 184 -149zM394 322c-12 64 -52 103 -105 103c-34 0 -61 -18 -80 -53c-26 -51 -34 -154 -18 -242c12 -63 52 -103 104 -103 c35 0 62 18 81 53c26 50 34 154 18 242"],120545:[559,17,803,41,760,"757 370c17 -91 -24 -221 -97 -307c-42 -51 -98 -80 -157 -80c-67 0 -113 36 -137 97c-27 -26 -37 -47 -68 -68c-26 -18 -53 -29 -85 -29c-39 0 -76 13 -102 39c-29 29 -55 85 -62 124c-26 140 20 196 60 249c24 30 63 57 90 74l39 -24c-14 -11 -29 -28 -41 -44 c-51 -68 -54 -140 -36 -235c8 -43 52 -109 104 -109c26 0 45 20 62 40c12 16 27 59 29 96c3 47 4 88 7 118c42 10 69 15 99 28l18 -12c-11 -59 -22 -139 -14 -181c12 -66 43 -105 88 -105s79 35 104 94c24 60 36 143 25 200c-17 91 -109 161 -229 161 c-105 0 -165 -22 -141 -153c-6 -8 -14 -4 -25 -8c-21 -8 -34 -23 -53 -34c-15 82 30 166 89 206c35 23 82 52 169 52c135 0 243 -69 264 -189"],120546:[700,3,744,-35,697,"697 27l-5 -30l-124 3l-137 -3l5 30l47 3c25 2 41 9 43 20c2 9 0 22 -9 64l-25 115h-282l-39 -67c-30 -50 -51 -93 -53 -106c-3 -16 9 -23 42 -26l36 -3l-5 -30l-118 3c-36 0 -72 -1 -108 -3l6 30l36 3c22 2 44 20 62 49l305 502c52 85 69 119 69 119h31l137 -568 c20 -81 28 -100 53 -102zM482 269l-71 298l-177 -298h248"],120547:[692,3,624,33,601,"599 556c-9 -52 -41 -95 -94 -128c-31 -19 -55 -28 -105 -38c75 -6 106 -15 139 -43c32 -27 44 -68 35 -119c-12 -70 -58 -138 -123 -180c-50 -33 -117 -51 -190 -51c-40 0 -81 3 -121 3c-35 0 -71 -1 -107 -3l4 23l27 10c15 5 27 28 33 65l84 474c14 79 11 86 -34 90 l-35 3l5 30l155 -3c58 0 117 3 176 3c118 0 167 -48 151 -136zM470 208c19 107 -34 156 -167 156c-18 0 -27 0 -66 -2l-55 -315c23 -6 46 -8 74 -8c117 0 195 63 214 169zM498 533c15 83 -25 119 -130 119c-31 0 -54 -2 -81 -8l-43 -243c30 -2 43 -2 60 -2 c111 0 179 47 194 134"],120548:[692,3,539,-17,609,"609 689c-19 -44 -32 -92 -43 -152h-34l11 65c5 24 1 28 -22 34c-28 8 -83 14 -121 14c-66 0 -81 -1 -113 -8l-92 -522c-14 -79 -11 -87 34 -90l46 -3l-5 -30l-143 3l-144 -3l5 30l48 3c45 3 52 11 66 90l79 449c14 79 10 87 -34 90l-47 3l6 30l23 -1l149 -2l107 2l105 1 "],120549:[700,3,616,-33,572,"572 41l-2 -9l-67 -35l-287 3l-249 -3l3 25l399 658l41 20zM464 60c2 12 -5 34 -10 55l-108 452l-240 -405c-18 -30 -49 -82 -51 -95c-3 -16 8 -23 40 -26h325c25 2 42 8 44 19"],120550:[692,3,615,7,640,"640 689c-18 -44 -32 -92 -42 -152h-35l12 65c4 23 2 27 -21 34c-29 9 -83 14 -139 14c-68 0 -85 -1 -116 -8l-47 -267c42 -3 107 -4 156 -4c42 0 61 4 75 38c8 19 14 52 14 52h29l-23 -116l-17 -111h-29s6 37 5 59c-1 33 -18 37 -62 37l-157 -3l-49 -280 c27 -6 44 -8 95 -8c88 0 161 5 183 12c14 5 33 36 46 79l11 34h34c-19 -52 -34 -106 -44 -164l-165 -3l-226 3l-121 -3l5 30l36 3c46 4 52 11 65 90l80 449c14 79 10 87 -34 90l-47 3l5 30l174 -3l228 3"],120551:[692,3,661,-23,705,"705 692l-1 -29l-585 -619h267c150 0 165 6 183 72l16 57h34c-15 -55 -22 -90 -37 -176l-299 3l-306 -3l5 28l116 117l364 388c45 47 73 76 105 118h-223c-120 0 -148 -8 -157 -47l-19 -71h-33c8 37 11 49 17 81s7 44 11 81h162c88 0 139 -3 227 -3"],120552:[692,3,819,-17,878,"878 692l-6 -30l-47 -3c-46 -3 -52 -11 -66 -90l-79 -449c-14 -79 -11 -87 34 -90l47 -3l-6 -30l-143 3l-144 -3l5 30l48 3c46 3 52 11 66 90l39 223c-26 2 -42 2 -81 2h-229c-39 0 -55 0 -82 -2l-39 -223c-14 -79 -11 -87 34 -90l46 -3l-5 -30l-143 3l-144 -3l5 30l48 3 c45 3 52 11 66 90l79 449c14 79 10 87 -34 90l-47 3l6 30l142 -3l145 3l-6 -30l-47 -3c-46 -3 -52 -11 -66 -90l-31 -178c19 -1 40 -2 81 -2h229c40 0 61 1 82 2l31 178c14 79 10 87 -34 90l-47 3l6 30l142 -3"],120553:[709,20,833,67,813,"807 371c-39 -222 -233 -391 -449 -391c-204 0 -321 148 -283 361c39 222 214 368 440 368c213 0 328 -134 292 -338zM697 337c37 211 -40 330 -213 330c-156 0 -265 -106 -298 -290c-37 -213 47 -355 213 -355c153 0 263 117 298 315zM612 461l-24 -116l-16 -111h-30 l6 59l-4 25c-16 9 -41 12 -107 12c-67 0 -93 -3 -112 -12l-12 -25l-16 -59h-29l22 111l18 116h29l-4 -52c-1 -9 1 -18 3 -26c16 -8 43 -11 108 -11s93 3 112 11c5 8 10 17 12 26l14 52h30"],120554:[692,3,334,-17,393,"393 692l-6 -30l-47 -3c-46 -3 -52 -11 -66 -90l-79 -449c-14 -79 -11 -87 34 -90l46 -3l-5 -30l-143 3l-144 -3l5 30l48 3c45 3 52 11 66 90l79 449c14 79 10 87 -34 90l-47 3l6 30l142 -3"],120555:[692,3,698,-18,761,"761 692l-5 -30l-42 -2c-25 -1 -52 -14 -83 -38l-303 -240l269 -312c25 -29 39 -40 53 -41l20 -2l-5 -30c-21 2 -42 3 -63 3c-27 0 -52 -1 -79 -3l-282 335l-11 -7l-36 -205c-14 -79 -11 -87 34 -90l46 -3l-5 -30l-143 3l-144 -3l5 30l48 3c45 3 52 11 66 90l79 449 c14 79 10 87 -34 90l-47 3l6 30l142 -3l145 3l-6 -30l-47 -3c-46 -3 -52 -11 -66 -90l-38 -214l320 271c19 16 35 33 36 39l5 27c29 -2 57 -3 86 -3c27 0 52 1 79 3"],120556:[700,3,720,-46,685,"685 27l-5 -30l-124 3l-137 -3l5 30l47 3c25 2 42 9 44 20c1 9 2 23 -8 65l-108 452l-240 -405c-29 -50 -51 -93 -53 -106c-3 -16 9 -23 43 -26l35 -3l-5 -30l-118 3l-107 -3l5 30l37 3c22 2 44 20 61 49l365 601l41 20l137 -568c20 -81 27 -98 52 -102"],120557:[692,13,934,-22,987,"987 692l-6 -30l-41 -3c-46 -3 -53 -12 -66 -90l-79 -449c-14 -79 -11 -87 34 -90l46 -3l-5 -30l-148 3l-126 -3l6 30l34 3c46 4 52 11 65 90l81 458l-58 -86l-241 -378c-29 -45 -41 -73 -75 -127h-20l-169 591l-81 -458c-14 -78 -10 -87 34 -90l43 -3l-6 -30l-117 3 l-114 -3l5 30l44 3c46 3 52 12 66 90l79 449c14 78 10 87 -34 90l-43 3l6 30c31 -2 61 -3 92 -3c32 0 62 1 94 3l161 -556l354 556c31 -2 62 -3 93 -3c30 0 61 1 92 3"],120558:[692,20,836,-18,885,"885 692l-6 -30l-43 -3c-46 -3 -52 -12 -66 -90l-97 -552c-2 -10 -2 -27 -4 -37l-85 16l-360 587l-82 -463c-14 -78 -11 -87 34 -90l43 -3l-6 -30l-117 3l-114 -3l5 30l44 3c46 3 52 12 66 90l79 449c14 78 10 87 -34 90l-43 3l6 30l117 -3c20 0 53 3 53 3l367 -594 l83 471c14 78 10 87 -34 90l-43 3l5 30l114 -3"],120559:[692,3,693,16,683,"648 213c-14 -54 -38 -130 -53 -216l-289 3l-290 -3c15 86 18 162 23 216h33l-4 -57c-5 -66 18 -72 167 -72h171c150 0 175 6 193 72l16 57h33zM683 692l-23 -111c-4 -26 -7 -44 -11 -81h-33l6 71c3 33 -34 37 -117 37h-186c-81 0 -119 -4 -128 -37l-18 -71h-34 c9 37 13 55 18 81l16 111l254 -3zM539 461l-23 -116l-17 -111h-29l5 59l-3 25c-16 9 -41 12 -108 12s-93 -3 -112 -12l-12 -25l-15 -59h-30l23 111l17 116h30l-5 -52c0 -9 1 -18 4 -26c16 -8 43 -11 108 -11c64 0 92 3 111 11c6 8 10 17 13 26l14 52h29"],120560:[709,20,833,66,811,"805 367c-39 -220 -235 -387 -455 -387c-198 0 -314 151 -277 361c39 220 214 368 437 368c218 0 332 -132 295 -342zM695 337c36 208 -41 330 -209 330c-160 0 -269 -104 -302 -289c-37 -214 48 -356 213 -356c152 0 263 117 298 315"],120561:[692,3,819,-17,878,"878 692l-6 -30l-47 -3c-46 -3 -52 -11 -66 -90l-79 -449c-14 -79 -11 -87 34 -90l47 -3l-6 -30l-143 3l-144 -3l5 30l48 3c46 3 52 11 66 90l79 449c14 79 10 87 -34 90l-47 3h-198l-47 -3c-46 -3 -52 -11 -66 -90l-79 -449c-14 -79 -11 -87 34 -90l46 -3l-5 -30l-143 3 l-144 -3l5 30l48 3c45 3 52 11 66 90l79 449c14 79 10 87 -34 90l-47 3l6 30l385 -3"],120562:[692,3,592,-17,627,"625 537c-21 -120 -140 -213 -275 -213c-19 0 -33 1 -55 6l-4 36c24 -8 39 -10 59 -10c85 0 156 63 172 153c17 95 -31 145 -137 145c-33 0 -62 -4 -98 -12l-92 -522c-14 -79 -11 -87 34 -90l46 -3l-5 -30l-143 3l-144 -3l5 30l48 3c45 3 52 11 66 90l79 449 c13 74 7 87 -36 90l-44 3l6 30l177 -3c56 0 112 3 167 3c125 0 191 -59 174 -155"],120563:[709,20,833,67,813,"807 371c-39 -222 -233 -391 -449 -391c-204 0 -321 148 -283 361c39 222 214 368 440 368c213 0 328 -134 292 -338zM702 372c23 189 -55 295 -218 295c-156 0 -265 -106 -298 -290l-1 -5h517zM695 330h-515c-18 -187 66 -308 219 -308c151 0 260 114 296 308"],120564:[692,3,696,4,672,"672 692c-9 -37 -13 -55 -17 -81c-5 -26 -7 -44 -12 -81h-33l7 71c4 39 -21 47 -141 47h-223c8 -20 15 -35 24 -52l39 -66l84 -148l-1 -10l-271 -288h292c150 0 164 6 183 72l16 57h33c-14 -54 -29 -130 -44 -216l-271 3l-333 -3l5 28l115 117l185 196l-188 325l9 29 l221 -3"],120565:[692,3,602,79,666,"666 692c-15 -57 -24 -96 -35 -161h-31l10 79c4 24 -5 33 -33 33h-152c-9 -33 -13 -55 -21 -100l-75 -423c-14 -79 -10 -87 34 -90l47 -3l-6 -30l-143 3l-144 -3l6 30l47 3c46 3 52 11 66 90l75 423c7 43 10 66 13 100h-152c-27 0 -39 -9 -45 -33l-18 -79h-30 c12 65 16 104 22 161l198 -3h155"],120566:[705,3,634,78,717,"717 694l-2 -15c-97 -97 -137 -142 -229 -253c-72 -88 -92 -122 -102 -177l-23 -129c-14 -79 -10 -87 35 -90l46 -3l-5 -30l-144 3l-143 -3l5 30l47 3c46 3 52 11 66 90l25 142c3 16 3 30 -1 40l-84 216c-28 73 -70 125 -102 130l-28 3l5 29l117 24c3 1 6 1 6 1 c18 0 50 -46 70 -103l94 -261l130 163c50 63 89 116 139 190h78"],120567:[692,3,833,71,806,"804 359c-21 -122 -182 -226 -360 -247c-12 -71 -8 -79 36 -82l46 -3l-5 -30l-144 3l-143 -3l5 30l48 3c42 3 50 10 63 78c-171 9 -298 110 -276 235c22 124 175 220 360 236c11 69 6 77 -36 80l-47 3l5 30l143 -3l145 3l-6 -30l-47 -3c-44 -3 -52 -11 -64 -78 c180 -11 299 -100 277 -222zM697 344c20 114 -54 179 -178 193l-68 -386c126 10 226 79 246 193zM426 538c-129 -9 -224 -68 -243 -172c-20 -116 57 -192 176 -211"],120568:[700,3,643,-31,704,"704 689l-6 -30l-40 -3c-15 -1 -30 -14 -79 -68l-187 -208l123 -280c23 -52 34 -68 52 -70l29 -3l-5 -30c-24 2 -46 3 -69 3c-25 0 -49 -1 -74 -3l-126 306l-252 -306c-16 2 -33 3 -49 3c-17 0 -35 -1 -52 -3l6 30l26 3c22 3 35 14 66 48l237 263l-88 213 c-22 55 -51 88 -74 90l-43 3l2 26l143 27c17 -10 29 -27 45 -65l87 -216l229 270h99"],120569:[692,3,767,94,832,"832 692l-6 -30l-43 -3c-38 -3 -53 -9 -61 -53c-31 -176 -120 -297 -256 -319l-29 -167c-14 -79 -11 -87 34 -90l46 -3l-5 -30l-143 3l-144 -3l5 30l48 3c46 3 52 11 66 90l28 162c-172 3 -225 126 -198 282c16 89 11 92 -33 95l-47 3l6 30l137 -3c14 1 29 3 43 3 c6 -17 2 -44 -3 -72l-8 -45c-20 -115 9 -219 114 -230l40 224c14 79 10 87 -34 90l-35 3l5 30l131 -3l135 3l-5 -30l-38 -3c-46 -3 -52 -11 -66 -90l-39 -222c104 15 176 123 197 238l7 44c5 25 11 48 22 63c9 0 23 -3 30 -3"],120570:[709,3,822,4,799,"793 371c-24 -132 -145 -249 -216 -302h113c18 0 32 8 41 37l16 52h26c-14 -43 -27 -112 -35 -161c-21 0 -79 3 -117 3c-22 0 -96 0 -117 -3h-21l7 39c10 9 24 13 41 23c7 4 17 14 30 29c33 40 104 155 121 247c37 212 -19 332 -193 332c-173 0 -273 -119 -310 -332 c-16 -92 14 -207 34 -247c7 -15 14 -25 19 -29c12 -10 26 -14 33 -23l-7 -39h-21c-20 3 -94 3 -116 3c-38 0 -97 -3 -117 -3c8 49 19 118 21 161h26l-3 -52c-1 -29 10 -37 29 -37h113c-53 53 -133 170 -110 302c37 207 196 338 417 338c220 0 332 -132 296 -338"],120571:[690,13,616,80,684,"684 690l-2 -25l-399 -658l-41 -20l-162 659l1 9l67 35l288 -3zM597 620c2 16 -8 23 -40 26h-325c-25 -2 -42 -8 -44 -19c-2 -12 5 -34 10 -55l108 -452l240 405c18 30 48 82 51 95"],120572:[482,11,537,22,496,"496 79l-51 -44c-35 -29 -66 -46 -88 -46c-38 0 -66 55 -72 159c-33 -35 -80 -80 -124 -116c-32 -23 -64 -43 -103 -43c-23 0 -37 44 -35 77c4 80 41 199 89 288c19 31 40 57 65 79c34 31 68 48 90 49c21 0 49 -4 56 -49l19 -183l34 48c40 59 54 87 81 170 c4 -2 12 -5 15 -7c5 -15 9 -24 14 -35c-7 -20 -46 -80 -61 -101c-16 -22 -47 -66 -79 -106l5 -47c3 -30 14 -72 22 -91c9 -19 21 -22 36 -22c16 0 40 8 78 39zM282 179l-15 175c-4 44 -14 62 -43 62c-22 0 -49 -29 -63 -62c-37 -83 -58 -191 -61 -255c-1 -26 4 -40 17 -40 c18 0 46 9 78 35c26 21 57 51 87 85"],120573:[711,277,582,7,534,"534 235c-4 -136 -131 -246 -284 -246c-51 0 -88 9 -127 31c-19 -78 -29 -191 -39 -280c-29 -4 -37 -9 -63 -17l-14 8l132 642l31 125c14 59 29 94 88 137c58 44 132 76 173 76c51 0 91 -46 90 -101c-2 -55 -23 -86 -90 -164c-3 -4 -8 -10 -11 -14 c-18 -21 -25 -33 -28 -46v-5c47 -12 70 -21 93 -39c34 -26 50 -55 49 -107zM457 575c1 51 -32 86 -82 86c-49 0 -92 -30 -112 -82c-8 -22 -27 -99 -51 -200l-55 -213c-2 -16 -2 -26 -3 -36c-2 -66 43 -107 119 -107c42 0 78 14 106 43c42 41 66 101 68 162 c4 85 -45 124 -132 124c-24 0 -41 -3 -78 -16l-5 12l19 43c10 0 15 0 22 -1c4 -1 14 -1 22 -1c41 0 59 13 88 38c56 78 73 104 74 148"],120574:[482,226,571,14,589,"589 396c-31 -40 -36 -60 -38 -69c-1 -3 -3 -5 -11 -7c-22 -6 -75 -68 -105 -130c-27 -55 -57 -131 -67 -200l-35 -172c-20 -10 -37 -29 -54 -44l-32 9l45 183c15 59 34 118 49 177c5 90 1 141 -33 230c-8 23 -37 64 -90 64c-26 0 -56 -23 -70 -35 c-36 -33 -65 -84 -79 -126l-27 -5c-9 19 -14 30 -28 49c17 35 71 93 91 109c53 46 94 53 119 53c29 0 74 -6 108 -58c21 -30 38 -67 50 -125c5 -31 9 -59 8 -122c58 127 143 229 183 239c6 0 5 -15 16 -20"],120575:[711,11,458,48,450,"450 674c-9 -19 -11 -45 -17 -61l-9 -5c-13 25 -44 44 -53 48c-23 11 -45 23 -75 23c-35 0 -52 -25 -52 -47c3 -44 63 -117 102 -163c36 -43 73 -94 76 -185c5 -79 -55 -157 -103 -207c-7 -9 -14 -17 -24 -24c-48 -43 -85 -64 -129 -64c-65 0 -113 26 -117 151 c-4 55 32 114 59 153c39 55 87 104 137 149c7 5 15 12 25 18c-33 61 -50 93 -53 147c-2 60 31 104 110 104c25 0 104 -15 121 -28zM359 250c-3 72 -38 130 -69 180c-9 -5 -15 -9 -19 -13c-67 -55 -119 -123 -137 -205c-5 -18 -11 -45 -10 -61c3 -66 32 -112 81 -112 c55 0 117 83 146 159c3 10 10 36 8 52"],120576:[484,11,444,39,401,"401 456c-15 -36 -25 -62 -32 -107h-28l6 66c-1 2 -4 17 -19 23c-16 7 -31 11 -52 11c-57 0 -115 -45 -117 -101c-3 -53 37 -80 98 -80c20 0 40 3 62 10l1 -10c-3 -7 -9 -31 -10 -37c-16 5 -37 7 -62 7c-97 0 -122 -51 -124 -113c-3 -64 64 -86 113 -86 c36 0 85 17 139 55l11 -17c-81 -62 -138 -88 -188 -88c-54 0 -108 12 -136 50c-13 18 -25 38 -23 73c1 28 12 67 46 93c34 27 61 44 85 51c-56 11 -87 38 -85 79c2 37 44 81 75 102c42 29 80 47 125 47c34 0 82 -10 115 -28"],120577:[711,226,454,47,539,"539 702l-8 -32l-30 -11c-47 -18 -93 -45 -134 -78c-121 -102 -235 -271 -242 -422c-3 -79 23 -119 79 -119c33 0 102 10 131 10c21 0 50 -2 63 -18c6 -6 9 -14 8 -23c-1 -35 -10 -85 -48 -130c-48 -57 -119 -105 -175 -105c-45 0 -81 35 -79 78c1 5 1 11 2 18l50 34 l9 -4c-1 -9 -2 -17 -3 -22c-1 -35 25 -62 60 -62c44 0 95 39 123 110c1 8 2 14 3 21c1 34 -15 52 -49 52c-30 0 -112 -10 -135 -10c-80 0 -120 51 -116 147c4 90 44 173 102 250c58 76 123 153 198 214l34 27h-4c-21 0 -47 3 -80 10c-20 4 -31 5 -45 5c-13 0 -22 -1 -39 -5 l-33 -58h-21l38 122c24 7 44 10 61 10c14 0 34 -4 62 -11l17 -5c48 -13 99 -21 133 -21c14 0 25 4 35 14l24 23"],120578:[482,276,526,46,506,"506 447c0 -19 -4 -45 -13 -74l-142 -560c-6 -24 -8 -43 -10 -72c-24 -3 -55 -9 -87 -17l-8 14c8 10 17 23 23 39l143 542c8 33 11 52 11 71c0 16 -6 24 -17 24c-45 0 -119 -62 -176 -145c-46 -70 -68 -135 -87 -261c-23 -4 -46 -10 -71 -17l-7 11c43 144 86 335 86 387 c0 15 -7 25 -18 25c-6 0 -14 -4 -34 -17l-46 -29l-7 20l30 20c74 53 111 74 132 74c15 0 23 -12 23 -33c1 -11 -1 -22 -5 -41l-40 -161c53 74 83 110 122 145c59 54 126 90 168 90c19 0 31 -13 30 -35"],120579:[711,11,492,71,493,"493 489c-7 -151 -76 -316 -148 -403c-50 -60 -113 -97 -166 -97c-84 0 -113 77 -106 236c8 184 81 335 174 420c48 45 93 66 136 66c82 0 116 -83 110 -222zM392 319c-16 8 -44 11 -112 11c-71 0 -98 -3 -120 -12c-6 -32 -10 -64 -11 -95c-5 -119 2 -196 62 -196 c30 0 58 18 79 49c35 52 76 142 102 243zM416 467c6 124 3 206 -60 206c-24 0 -47 -8 -62 -23c-38 -42 -88 -150 -120 -268c18 -7 47 -10 115 -10c66 0 97 3 117 10c6 28 9 57 10 85"],120580:[482,9,285,54,264,"264 99l-31 -25c-79 -64 -114 -83 -149 -83c-19 0 -30 15 -29 40c-1 13 1 26 8 55c4 11 4 14 5 21l69 239c4 19 13 49 20 116l69 20l12 -14c-6 -17 -12 -33 -16 -48l-79 -304c-7 -22 -8 -30 -9 -40c1 -12 6 -20 14 -20c12 0 31 9 61 30l45 31"],120581:[482,9,518,61,526,"526 473l-19 -63c-17 4 -27 6 -36 6c-50 0 -97 -25 -161 -86l-15 -14c34 -123 53 -177 85 -241c9 -17 15 -23 25 -23c9 0 15 2 30 10l44 24l7 -19l-47 -32c-47 -31 -70 -44 -83 -44c-25 0 -54 68 -114 268c-34 -32 -61 -72 -71 -116l-31 -135l-67 -17l-9 7 c46 129 98 334 101 393c0 12 -6 21 -16 21c-9 0 -20 -5 -49 -23l-33 -21l-6 20l28 20c77 53 116 73 137 73c15 0 22 -10 21 -31c0 -12 -3 -24 -8 -42l-7 -26c-7 -22 -16 -62 -22 -85l-17 -66c133 175 220 251 286 251c13 0 31 -3 47 -9"],120582:[711,12,569,-32,543,"543 85c-98 -72 -135 -94 -160 -94c-16 0 -27 11 -29 28l-55 397c-123 -163 -172 -255 -254 -406c-25 -8 -39 -13 -58 -22l-19 22c56 80 236 331 326 439l-12 93c-8 58 -32 103 -58 103c-9 0 -39 -12 -59 -19l4 24c23 14 63 39 91 61c47 -6 79 -77 98 -217l50 -349 c8 -34 12 -58 19 -70c11 -19 15 -19 19 -19c8 0 32 10 62 30l27 17"],120583:[482,276,596,32,549,"549 85c-99 -72 -137 -94 -163 -94c-19 0 -30 15 -28 40c-1 16 3 38 14 76l39 132c-32 -51 -55 -79 -97 -125c-68 -74 -134 -125 -164 -125c-3 0 -10 1 -22 4l-18 -225c-2 -13 -10 -23 -34 -32l-31 -12l-13 8l148 660c2 11 -5 20 -15 20c-9 0 -19 -5 -49 -23l-33 -21 l-7 20l30 20c76 54 113 74 134 74c14 0 22 -11 22 -32c-1 -12 -3 -26 -6 -42l-65 -271c-7 -26 -9 -37 -8 -52c-1 -17 3 -26 12 -26c41 0 123 74 184 166c31 46 56 113 74 189l11 51l68 17l8 -9l-94 -357c-6 -16 -7 -32 -8 -40c0 -10 5 -17 13 -17c12 0 36 11 62 27l26 17"],120584:[482,12,499,41,517,"517 473c-2 -35 -81 -188 -133 -277c-110 -192 -218 -207 -257 -208l-17 15c0 19 1 35 4 57l35 301c3 29 -7 49 -21 49c-5 0 -9 -2 -21 -9l-56 -33l-10 18l85 56c51 33 62 40 76 40c17 0 24 -20 22 -62c-3 -64 -30 -275 -32 -304c-2 -27 -4 -39 -5 -63 c42 6 97 23 154 124c31 53 102 198 106 286c22 2 29 8 58 19"],120585:[711,226,456,48,540,"540 702l-8 -32l-30 -11c-43 -16 -134 -52 -136 -107c-2 -50 44 -83 97 -81c1 -5 2 -8 2 -13c-8 -10 -16 -34 -16 -39c-4 -1 -29 -1 -42 -1c-9 0 -38 5 -47 8c-17 6 -36 12 -59 12c-31 0 -58 -13 -80 -29c-50 -38 -90 -142 -95 -250c-3 -79 23 -119 79 -119 c33 0 102 10 131 10c21 0 50 -2 63 -18c6 -6 9 -14 8 -23c-1 -35 -10 -85 -48 -130c-48 -57 -119 -105 -175 -105c-45 0 -81 35 -79 78c1 5 1 11 2 18l50 34l9 -4c-1 -9 -2 -17 -3 -22c-1 -35 25 -62 60 -62c44 0 95 39 123 110c1 8 2 14 3 21c1 34 -15 52 -49 52 c-30 0 -112 -10 -135 -10c-80 0 -120 51 -116 147c5 105 48 210 105 259c52 45 119 81 164 85c-11 13 -15 28 -14 47c2 37 31 67 78 100c-23 0 -48 3 -83 10c-20 4 -31 5 -45 5c-13 0 -22 -1 -39 -5l-33 -58h-21l38 122c24 7 44 10 61 10c14 0 34 -4 62 -11l17 -5 c48 -13 99 -21 133 -21c14 0 25 4 35 14l24 23"],120586:[482,11,484,53,454,"454 331c-4 -101 -52 -215 -116 -274c-46 -42 -107 -68 -162 -68c-83 0 -126 57 -122 163c4 122 53 223 136 281c46 32 93 49 136 49c83 0 131 -57 128 -151zM377 315c3 84 -28 129 -89 129c-24 0 -47 -6 -61 -17c-50 -40 -93 -163 -98 -276c-2 -79 30 -124 88 -124 c31 0 57 12 76 33c46 53 81 159 84 255"],120587:[493,11,677,68,705,"705 481c-19 -24 -23 -26 -36 -47c-15 -6 -37 -16 -55 -16c-23 -3 -46 -4 -69 -4l-46 -206c-6 -29 -8 -56 -8 -81c-1 -62 13 -91 60 -91c17 0 46 23 43 21l25 17l8 -19c-65 -53 -93 -66 -144 -66c-31 0 -70 13 -68 118c0 64 60 245 78 307l-186 7 c-57 -176 -120 -328 -157 -406l-73 -26l-9 9c82 127 121 196 207 424c-21 0 -39 1 -51 1c-57 0 -97 -3 -118 -63l-10 -7l-13 8c29 87 57 120 132 120l315 -9c25 0 51 1 63 2c33 0 78 10 105 19"],120588:[482,276,524,-6,495,"495 331c-5 -103 -55 -217 -122 -276c-45 -41 -105 -66 -158 -66c-50 0 -86 19 -105 57l-8 -1c-9 -51 -16 -127 -19 -197c-2 -40 -2 -78 -2 -107c-28 -4 -47 -9 -72 -17l-15 8c17 104 36 259 58 364c14 61 31 122 59 181c11 24 24 49 40 71c22 36 52 66 87 89 c45 30 89 45 132 45c82 0 129 -57 125 -151zM418 316c4 84 -26 128 -89 128c-24 0 -46 -6 -60 -17c-51 -40 -95 -163 -100 -276c-4 -79 27 -124 87 -124c30 0 57 12 76 33c46 53 82 159 86 256"],120589:[482,226,472,38,454,"454 458c-7 -10 -15 -34 -15 -39c-4 -1 -29 -1 -42 -1c-9 0 -38 5 -46 8c-18 6 -37 12 -60 12c-31 0 -58 -13 -79 -29c-51 -38 -91 -142 -96 -250c-3 -79 23 -119 79 -119c33 0 103 10 132 10c21 0 49 -2 63 -18c6 -6 8 -14 7 -23c-2 -35 -10 -85 -49 -130 c-47 -57 -118 -105 -174 -105c-45 0 -81 35 -78 78c0 5 0 11 1 18l50 34l10 -4c-2 -9 -3 -17 -4 -22c-1 -35 25 -62 60 -62c44 0 95 39 122 110c2 8 3 14 4 21c1 34 -15 52 -49 52c-30 0 -112 -10 -135 -10c-80 0 -120 51 -116 147c5 105 48 210 105 259s126 87 179 87 s103 -11 130 -11c1 -5 2 -8 1 -13"],120590:[494,11,582,52,639,"639 482c-20 -24 -25 -29 -36 -50c-17 -6 -39 -14 -57 -14c-22 0 -50 0 -83 2c2 -11 4 -23 3 -36c-2 -42 -23 -110 -50 -163c-32 -63 -79 -126 -124 -167c-50 -45 -91 -65 -135 -65c-65 0 -110 38 -104 163s57 227 145 285c45 30 88 45 132 45c24 0 59 -2 90 -3l106 -1 c33 0 79 7 106 16zM400 356c4 78 -50 88 -111 88c-24 0 -46 -6 -60 -17c-49 -39 -95 -157 -100 -276c-3 -66 23 -112 72 -112c88 0 192 168 199 317"],120591:[493,11,559,68,594,"594 481c-20 -24 -24 -26 -36 -47c-17 -6 -39 -16 -57 -16c-23 -3 -47 -4 -70 -4l-65 2l-55 -208c-7 -29 -10 -56 -11 -81c-3 -62 10 -91 57 -91c17 0 44 21 44 21l24 17l7 -19c-65 -53 -94 -66 -145 -66c-31 0 -69 13 -64 118c3 66 71 255 90 312c-38 2 -77 4 -101 4 c-57 0 -97 -3 -121 -63l-9 -7l-14 8c33 87 62 120 137 120c44 0 158 -9 214 -9c25 0 50 1 62 2c33 0 79 10 106 19"],120592:[482,11,528,56,510,"510 384c-2 -42 -22 -110 -49 -163c-32 -63 -79 -126 -124 -167c-50 -45 -91 -65 -135 -65c-65 0 -108 54 -105 132c1 8 1 17 3 25l57 228c1 5 2 13 3 18c0 11 -6 20 -16 20c-9 0 -20 -5 -49 -23l-33 -21l-6 20l28 20c78 54 116 74 137 74c14 0 21 -12 20 -31 c0 -13 -3 -27 -7 -43l-54 -209c-7 -26 -9 -38 -9 -53c-3 -66 26 -107 75 -107c88 0 192 162 199 311c2 40 -12 63 -40 63c-10 0 -18 -3 -28 -9l-10 19l52 47c10 8 20 12 34 12c37 0 60 -40 57 -98"],120593:[482,276,638,50,610,"610 331c-5 -103 -73 -217 -165 -276c-40 -26 -88 -45 -136 -56l-53 -258c-32 -5 -52 -10 -73 -17l-7 6l9 37l57 223c-6 -1 -12 -1 -18 -1c-117 0 -178 56 -173 163c6 125 76 227 198 285c31 15 71 34 93 34c3 0 7 -1 10 -12c-7 -9 -6 -9 -16 -18c-20 -3 -37 -8 -50 -14 c-79 -42 -154 -164 -159 -276c-3 -72 43 -115 122 -123l65 302c4 16 12 35 22 46c26 28 74 65 113 87c22 12 48 19 71 19c27 0 67 -57 79 -87c7 -19 12 -40 11 -64zM533 315c3 53 -18 118 -45 118c-33 0 -62 -9 -75 -24c-24 -20 -56 -182 -71 -261l-27 -119 c32 5 59 16 81 31c72 53 132 158 137 255"],120594:[482,226,557,-44,588,"588 443c-111 -75 -200 -148 -273 -220l25 -193c7 -44 19 -121 29 -149c13 -28 31 -42 52 -42c22 0 49 18 91 59l8 -19l-59 -61c-40 -41 -74 -44 -98 -44c-41 0 -67 56 -81 177l-28 208c-121 -135 -188 -264 -243 -385l-23 4c-8 7 -20 17 -32 30c65 123 173 261 294 390 c-16 148 -40 219 -83 219c-26 0 -54 -19 -90 -66l-14 9l66 93c13 18 38 29 66 29c76 0 105 -78 116 -221c82 82 167 159 246 221c8 -7 19 -18 29 -27"],120595:[646,276,646,48,640,"640 384c-2 -42 -22 -110 -49 -163c-32 -63 -64 -110 -110 -150c-52 -46 -102 -66 -141 -74l-54 -256c-32 -5 -52 -10 -73 -17l-7 6l9 37l56 222h-9c-100 0 -172 63 -169 132c1 8 1 17 3 25l53 228c1 5 2 13 3 18c0 11 -6 20 -16 20c-9 0 -20 -5 -49 -23l-33 -21l-6 20 l28 20c78 54 116 74 137 74c14 0 21 -12 20 -31c0 -13 -3 -27 -7 -43l-50 -209c-5 -19 -8 -38 -8 -53c-4 -80 63 -100 115 -105l116 569c31 12 59 24 79 36l11 -15c-21 -54 -34 -103 -54 -197l-44 -194l-42 -198c96 13 216 95 226 308c2 40 -12 63 -40 63 c-10 0 -18 -3 -28 -9l-10 19l52 47c10 8 20 12 34 12c37 0 60 -40 57 -98"],120596:[482,11,765,42,759,"759 384c-2 -42 -22 -110 -49 -163c-32 -63 -79 -126 -124 -167c-50 -45 -91 -65 -135 -65c-57 0 -97 41 -104 103c-36 -29 -57 -49 -97 -71c-29 -16 -67 -32 -96 -32c-37 0 -60 14 -81 40c-31 39 -32 89 -29 147c3 76 47 163 123 230c27 24 74 57 101 76l15 -18 c-11 -11 -30 -28 -42 -38c-89 -81 -117 -162 -121 -254c-2 -30 3 -66 23 -89c15 -20 39 -33 68 -33c34 0 64 16 93 40c30 25 42 67 56 101l32 122l66 26l11 -14c-7 -17 -14 -31 -18 -48l-23 -77c-7 -26 -8 -39 -8 -54c-3 -66 26 -107 75 -107c88 0 191 162 198 311 c2 40 -11 63 -39 63c-10 0 -18 -3 -28 -9l-10 19l52 47c10 8 20 12 34 12c37 0 60 -40 57 -98"],120597:[733,9,545,64,526,"525 404c-9 -123 -61 -259 -115 -326c-48 -57 -105 -87 -171 -87c-104 0 -182 86 -174 194c7 62 37 125 84 171c40 39 82 57 131 57c51 0 86 -16 146 -66c9 48 13 51 16 80c2 18 2 34 2 50l-4 72c-9 86 -33 113 -77 127c-7 3 -26 10 -41 10c-39 0 -92 -16 -115 -48l-14 4 l-35 60c25 26 144 31 167 31c11 0 26 -3 34 -7c7 -3 18 -11 32 -21c28 -19 75 -58 90 -75c19 -22 33 -101 36 -108c8 -38 12 -73 8 -118zM418 313c0 0 -8 9 -15 15c-32 28 -58 40 -87 40c-81 0 -155 -93 -164 -208c-6 -86 22 -138 77 -138c44 0 90 33 120 86 c30 51 43 94 69 205"],120598:[482,11,489,54,491,"491 422l-41 -52l-20 -2c-7 15 -18 32 -25 39c-20 24 -53 31 -86 31c-35 0 -71 -13 -98 -37c-43 -37 -62 -90 -70 -139l108 -1l125 2l-14 -35l-6 -6l-140 1c-7 0 -55 0 -80 -3c-2 -12 -4 -25 -3 -37c1 -11 0 -22 3 -32c13 -64 77 -112 122 -112c36 0 85 17 137 55l24 17 l9 -19c-94 -74 -146 -103 -205 -103c-53 0 -107 12 -139 50c-26 32 -38 73 -38 116c0 17 0 35 4 53c18 86 54 150 117 203c55 46 118 71 183 71c53 0 102 -23 133 -60"],120599:[711,11,553,57,581,"581 459c-3 -7 -7 -16 -11 -26l-34 -72c-12 -8 -23 -13 -33 -18c-29 -104 -79 -201 -124 -262c-44 -57 -124 -92 -176 -92c-65 0 -108 54 -105 132c1 8 1 17 3 25l57 228c1 5 2 13 3 18c0 11 -6 20 -16 20c-9 0 -20 -5 -49 -23l-33 -21l-6 20l28 20c78 54 116 74 137 74 c14 0 21 -12 20 -31c0 -13 -3 -27 -7 -43l-54 -209c-7 -26 -9 -38 -9 -53c-3 -66 26 -107 75 -107c29 0 65 22 86 53c35 52 69 131 95 232c-84 20 -161 92 -158 160c3 70 12 107 47 161c37 55 57 66 100 66c82 0 116 -83 110 -222c-1 -26 -4 -52 -8 -78c6 7 12 14 19 24 l21 30zM450 467c6 124 3 206 -60 206c-18 0 -38 -28 -52 -69c-4 -14 -14 -52 -16 -91c-3 -69 69 -120 118 -130c5 27 9 56 10 84"],120600:[483,17,660,72,609,"609 114l-66 -93c-12 -18 -36 -30 -64 -30c-76 0 -87 51 -54 207c9 43 25 85 42 121l-176 -179c-57 -58 -84 -90 -133 -144c-25 -2 -39 -10 -65 -13c0 0 -11 19 -14 39c22 21 36 32 57 48c30 58 59 118 75 194c21 96 -7 152 -43 153c-26 0 -47 -19 -83 -66l-13 9l65 93 c13 18 37 30 65 30c76 0 87 -51 54 -207c-11 -50 -32 -102 -54 -147l180 166c32 31 118 121 167 175c24 3 13 3 38 7c0 0 9 -24 13 -44c-21 -20 -46 -40 -73 -61c-23 -48 -43 -95 -57 -162c-21 -96 6 -152 43 -153c26 0 47 19 83 66"],120601:[644,274,637,54,605,"605 317c-3 -103 -68 -215 -158 -270c-40 -24 -88 -41 -134 -49l-49 -259c-32 -3 -52 -7 -73 -13l-7 7l10 36l52 223c-6 -1 -12 0 -18 0c-115 6 -177 66 -173 174c4 126 72 225 191 278c31 13 61 23 92 29l24 139c31 11 59 21 78 32l11 -15c-17 -44 -27 -85 -41 -150 c5 1 11 1 17 0c113 -6 181 -67 178 -162zM529 306c2 77 -44 124 -127 135l-11 -53l-45 -225l-21 -106c-1 -5 -4 -16 -7 -29c31 3 58 13 80 27c70 49 128 153 131 251zM332 443c-19 -2 -36 -6 -48 -12c-77 -38 -151 -157 -154 -270c-2 -73 34 -116 122 -131"],120602:[482,276,535,55,492,"492 331c-5 -103 -55 -217 -122 -276c-45 -41 -105 -66 -158 -66c-50 0 -86 19 -105 57l-8 -1l6 -30c49 -135 142 -158 166 -158c7 0 26 -3 41 -3c45 0 81 -35 79 -78c0 -5 -1 -11 -2 -18l-49 -34l-10 4c1 9 2 17 3 23c1 23 -17 38 -31 53c-35 38 -83 25 -148 75 c-29 22 -104 78 -98 215c3 62 24 124 52 183c11 24 24 49 40 71c22 36 52 66 87 89c45 30 89 45 132 45c82 0 129 -57 125 -151zM415 316c4 84 -26 128 -89 128c-24 0 -46 -6 -60 -17c-51 -40 -95 -163 -100 -276c-4 -79 27 -124 87 -124c30 0 57 12 76 33 c46 53 82 159 86 256"],120603:[548,11,765,42,759,"759 384c-2 -42 -22 -110 -49 -163c-32 -63 -79 -126 -124 -167c-50 -45 -91 -65 -135 -65c-57 0 -97 41 -104 103c-36 -29 -57 -49 -97 -71c-29 -16 -67 -32 -96 -32c-37 0 -60 14 -81 40c-31 39 -32 89 -29 147c3 76 47 163 123 230c27 24 74 57 101 76l15 -18 c-11 -11 -30 -28 -42 -38c-89 -81 -117 -162 -121 -254c-2 -30 3 -66 23 -89c15 -20 39 -33 68 -33c34 0 64 16 93 40c30 25 42 67 56 101l32 122l66 26l11 -14c-7 -17 -14 -31 -18 -48l-23 -77c-7 -26 -8 -39 -8 -54c-3 -66 26 -107 75 -107c88 0 191 162 198 311 c4 94 -74 148 -195 148c-68 0 -165 -13 -171 -145c-4 -3 -12 -3 -17 -5c-11 -4 -23 -13 -34 -19c3 73 49 140 123 182c39 22 92 37 138 37c148 0 227 -56 222 -164"],120604:[686,3,733,-35,690,"690 34l-6 -37l-155 3l-149 -3l6 37l53 3c27 2 26 39 23 55l-24 114h-246l-61 -112c-11 -22 -16 -55 14 -57l48 -3l-6 -37c-37 2 -73 3 -110 3l-112 -3l7 37l30 3c22 2 43 21 65 60l255 438l82 151h70l147 -605c8 -29 19 -40 46 -44zM426 262l-57 254l-143 -254h200"],120605:[681,3,646,22,627,"625 546c-7 -38 -27 -74 -54 -96c-36 -29 -67 -43 -154 -73c77 -5 109 -14 140 -39c30 -25 41 -69 32 -122c-23 -129 -177 -219 -304 -219l-139 3l-124 -3l4 23l35 18c16 8 23 23 29 57l79 448c16 88 14 94 -29 98l-36 3l6 37l165 -3c62 0 126 3 188 3 c124 0 178 -44 162 -135zM440 202c18 102 -24 146 -137 146h-30l-51 -292c16 -3 26 -4 41 -4c104 0 158 46 177 150zM476 524c13 74 -17 107 -96 107c-19 0 -34 -1 -58 -4l-40 -227h30c99 0 148 37 164 124"],120606:[681,3,551,-10,609,"609 671l-38 -142h-36l6 75c1 12 -39 19 -106 19c-36 0 -59 0 -114 -3l-85 -485c-16 -88 -15 -92 30 -95l45 -3l-7 -40l-162 3l-152 -3l7 40l37 3c46 4 48 6 63 95l72 408c16 88 14 94 -29 98l-36 3l6 37l175 -3c27 0 27 3 177 3h50c37 0 57 -1 93 -3"],120607:[686,3,649,-13,593,"593 53l-2 -14l-99 -42l-309 2c-124 0 -167 0 -196 -2l3 35c9 13 16 26 39 65l255 438l75 131l77 20zM424 115l-94 401l-144 -252c-32 -56 -53 -91 -84 -148c-4 -8 -8 -18 -9 -25c-3 -16 3 -29 18 -32h292c10 3 19 13 21 27c1 8 1 18 0 29"],120608:[681,3,594,22,625,"625 671l-39 -142h-35l6 75c0 11 -39 19 -93 19l-143 -3l-42 -240c19 -2 33 -2 65 -2h65c41 0 55 5 59 21l16 57h40l-22 -107l-16 -108h-40l3 50c2 26 -12 37 -49 37h-65c-21 0 -38 -1 -66 -3l-47 -267l146 -3c45 0 98 9 102 17l39 94h38l-39 -158l-6 -8 c-56 -3 -84 -3 -138 -3l-221 3l-121 -3l4 23l35 18c16 8 23 23 29 57l79 448c16 88 14 94 -29 98l-36 3l6 37l186 -3l232 3c36 0 57 -1 93 -3"],120609:[681,3,657,-16,692,"692 681l-7 -35c-38 -39 -67 -70 -100 -110l-403 -479h270c50 0 77 12 86 39l29 78h39c-18 -50 -35 -116 -47 -177l-278 3l-297 -3l7 38l126 139l379 446h-218c-70 0 -80 -5 -93 -46l-18 -55h-36l28 162l266 -3"],120610:[681,3,806,-10,855,"855 681l-7 -40l-37 -3c-46 -4 -48 -6 -63 -95l-72 -408c-16 -89 -15 -91 30 -95l36 -3l-7 -40l-153 3l-152 -3l7 40l37 3c46 4 48 6 64 95l33 190l-79 2h-143l-80 -2l-33 -190c-16 -89 -15 -91 30 -95l36 -3l-7 -40l-153 3l-152 -3l7 40l37 3c46 4 48 6 63 95l72 408 c16 89 15 91 -30 95l-36 3l7 40l152 -3l153 3l-7 -40l-37 -3c-46 -4 -48 -6 -63 -95l-28 -158c22 -2 42 -2 79 -2h143c37 0 56 0 80 2l27 158c16 89 16 91 -30 95l-36 3l7 40l152 -3"],120611:[695,17,814,56,799,"792 346c-40 -228 -202 -363 -436 -363c-225 0 -331 127 -291 349c40 230 202 363 440 363c220 0 326 -129 287 -349zM641 324c21 115 7 209 -37 264c-29 35 -66 51 -123 51s-114 -20 -157 -57c-53 -45 -90 -124 -108 -227c-21 -116 -8 -210 36 -264 c29 -36 67 -52 121 -52c143 0 235 98 268 285zM601 456l-22 -107l-16 -108h-39l3 50c1 26 -12 37 -50 37h-101c-38 0 -55 -11 -63 -37l-15 -50h-39l22 108l16 107h39l-4 -57c-1 -16 11 -21 52 -21h102c41 0 55 5 60 21l16 57h39"],120612:[681,3,381,-1,424,"424 681l-7 -40l-37 -3c-47 -4 -48 -6 -64 -95l-72 -408c-15 -89 -15 -91 31 -95l36 -3l-8 -40l-152 3l-152 -3l7 40l37 3c46 4 48 6 63 95l72 408c16 89 15 91 -30 95l-36 3l7 40l152 -3"],120613:[681,3,746,-10,795,"795 681l-6 -39c-63 -5 -87 -12 -114 -34l-254 -207l205 -313c24 -36 45 -49 81 -50l-8 -41c-33 2 -65 3 -98 3s-67 -1 -101 -3l-160 249c-42 68 -47 71 -70 86l-34 -197c-16 -89 -15 -91 30 -95l36 -3l-7 -40l-153 3l-152 -3l7 40l37 3c46 4 48 6 63 95l72 408 c16 89 15 91 -30 95l-36 3l7 40l152 -3l153 3l-7 -40l-37 -3c-46 -4 -48 -6 -63 -95l-36 -200l227 193c17 14 109 94 114 120l4 25c29 -2 59 -3 89 -3c29 0 60 1 89 3"],120614:[686,3,733,-35,690,"690 34l-6 -37l-155 3l-149 -3l6 37l53 3c11 1 22 12 24 27c2 8 1 18 0 29l-94 423l-145 -252l-93 -170c-4 -8 -8 -18 -9 -25c-3 -17 6 -31 23 -32l48 -3l-6 -37c-26 1 -47 1 -56 2l-54 1l-55 -1c-8 -1 -31 -1 -57 -2l7 37l30 3c22 2 43 21 65 60l255 438l75 131l77 20 l147 -605c8 -29 19 -40 46 -44"],120615:[681,10,989,-3,1035,"1035 681l-7 -37l-37 -3c-45 -4 -49 -10 -64 -98l-72 -408c-16 -89 -15 -91 30 -95l36 -3l-7 -40l-152 3l-153 -3l7 40l37 3c47 4 48 6 64 95l73 416l-277 -429c-50 -76 -56 -86 -82 -132h-34c-10 44 -16 68 -20 83l-141 479l-74 -417c-16 -89 -13 -94 30 -98l36 -3 l-7 -37c-37 2 -74 3 -111 3l-113 -3l6 37l37 3c45 4 49 10 64 98l72 408c16 88 14 94 -29 98l-36 3l6 37l117 -3l119 3l45 -161l96 -330l246 378l68 113l112 -3"],120616:[681,16,806,-10,858,"858 681l-6 -37l-37 -3c-45 -4 -49 -10 -64 -98l-80 -454l-15 -101l-8 -4l-78 13l-95 139l-250 392l-70 -393c-15 -89 -13 -94 30 -98l36 -3l-7 -37c-37 2 -74 3 -111 3l-113 -3l6 37l37 3c45 4 49 10 64 98l72 408c16 88 14 94 -29 98l-36 3l6 37l118 -3c27 0 55 1 82 3 c48 -85 62 -109 78 -133l241 -364l64 359c15 88 13 94 -30 98l-36 3l7 37l112 -3"],120617:[681,3,705,22,693,"664 238c-17 -50 -52 -180 -64 -241l-288 3l-290 -3c10 61 21 191 21 241h39l1 -78c0 -27 29 -39 79 -39h343c50 0 82 12 92 39l28 78h39zM693 681l-40 -222h-36l2 55c1 41 -8 46 -77 46h-263c-69 0 -80 -5 -93 -46l-18 -55h-36l39 222l260 -3zM544 456l-22 -107 l-16 -108h-39l3 50c2 26 -12 37 -49 37h-102c-38 0 -55 -11 -63 -37l-14 -50h-40l22 108l16 107h40l-5 -57c-1 -16 11 -21 53 -21h101c42 0 55 5 60 21l16 57h39"],120618:[695,17,815,55,798,"791 346c-40 -228 -202 -363 -436 -363c-225 0 -331 127 -291 349c40 229 202 363 439 363c221 0 327 -129 288 -349zM641 325c20 113 6 209 -38 263c-29 34 -67 51 -119 51c-61 0 -116 -19 -161 -57c-52 -45 -90 -125 -108 -227c-21 -115 -7 -211 36 -264 c29 -36 67 -52 121 -52c143 0 235 98 269 286"],120619:[681,3,806,-10,855,"855 681l-7 -40l-37 -3c-46 -4 -48 -6 -63 -95l-72 -408c-16 -89 -15 -91 30 -95l36 -3l-7 -40l-153 3l-152 -3l7 40l37 3c46 4 48 6 64 95l71 408c16 89 16 91 -30 95l-36 3h-135l-37 -3c-46 -4 -48 -6 -63 -95l-72 -408c-16 -89 -15 -91 30 -95l36 -3l-7 -40l-153 3 l-152 -3l7 40l37 3c46 4 48 6 63 95l72 408c16 89 15 91 -30 95l-36 3l7 40l372 -3"],120620:[681,3,599,-10,630,"628 531c-21 -121 -132 -212 -258 -212c-20 0 -37 4 -56 7l7 39h18h18c61 0 110 52 124 132c15 89 -18 134 -99 134c-27 0 -45 -3 -60 -9l-86 -487c-16 -88 -15 -92 30 -95l45 -3l-7 -40l-161 3l-153 -3l7 40l37 3c46 4 48 6 63 95l72 408c16 88 14 94 -29 98l-36 3l6 37 l169 -3l190 3c83 0 177 -50 159 -150"],120621:[695,17,814,56,799,"792 346c-40 -228 -202 -363 -436 -363c-225 0 -331 127 -291 349c40 230 202 363 440 363c220 0 326 -129 287 -349zM642 328h-431c-14 -104 1 -187 41 -237c29 -36 67 -52 121 -52c143 0 235 98 268 285zM649 378c7 90 -8 164 -45 210c-29 35 -66 51 -123 51 s-114 -20 -157 -57c-49 -42 -84 -112 -104 -204h429"],120622:[681,3,656,-16,640,"640 681l-29 -162h-36l2 55c1 41 -8 46 -77 46h-218l100 -203l-2 -15l-236 -281h319c50 0 77 12 87 39l28 78h39c-17 -50 -46 -180 -58 -241l-278 3l-297 -3l7 38c59 62 91 98 126 139l141 167l-95 195c-21 42 -37 71 -62 110l7 35l265 -3"],120623:[681,3,660,84,719,"719 676c-16 -48 -25 -83 -41 -159h-39l7 69c-7 40 -15 33 -63 33h-115l-85 -484c-16 -89 -15 -91 30 -95l36 -3l-7 -40l-153 3l-152 -3l7 40l37 3c46 4 48 6 63 95l86 484h-115c-30 0 -65 7 -75 -33l-17 -69h-39c10 76 14 111 15 159l7 5l304 -3l304 3"],120624:[695,3,661,84,726,"726 678l-3 -19l-219 -261c-22 -26 -43 -57 -69 -100l-29 -163c-16 -89 -15 -91 30 -95l36 -3l-7 -40l-152 3l-153 -3l7 40l37 3c47 4 48 6 64 95l25 139c-10 36 -17 58 -29 85l-71 162c-39 87 -59 101 -109 101l7 37l162 36c40 -27 61 -60 88 -136l69 -203l241 322h75"],120625:[681,3,816,61,795,"792 344c-23 -131 -146 -215 -334 -233c-12 -65 -6 -68 34 -71l36 -3l-7 -40l-152 3l-153 -3l7 40l37 3c42 3 47 6 59 70c-185 13 -277 93 -254 225c23 131 145 214 335 232c10 64 5 67 -34 71l-36 3l7 40l151 -3l154 3l-7 -40l-37 -3c-42 -4 -49 -8 -59 -69 c183 -14 276 -95 253 -225zM390 512c-31 -4 -58 -11 -82 -25c-50 -29 -82 -76 -93 -137c-13 -70 8 -127 55 -162c16 -13 36 -19 59 -22zM642 330c13 72 -8 126 -55 161c-17 11 -36 18 -58 21l-61 -343c99 17 158 69 174 161"],120626:[695,3,608,-48,691,"691 678l-6 -34l-28 -3c-20 -2 -28 -8 -53 -36l-206 -224c127 -327 107 -274 107 -278c19 -49 28 -63 50 -66l23 -3l-6 -37c-31 2 -61 3 -93 3c-31 0 -62 -1 -94 -3l-99 266l-173 -201c-5 -6 -28 -36 -46 -62h-115l6 34l31 3c12 1 27 9 36 18l241 261l-63 166 c-18 46 -45 99 -63 123c-10 13 -21 18 -37 18c-9 0 -16 -1 -32 -6l2 41l186 37c24 -22 37 -42 55 -91l64 -169l204 243h109"],120627:[681,3,727,77,803,"803 681l-6 -37l-37 -3c-40 -4 -49 -9 -59 -69c-22 -126 -105 -269 -220 -292l-26 -145c-16 -89 -15 -91 30 -95l36 -3l-7 -40l-152 3l-153 -3l7 40l37 3c47 4 48 6 64 95l23 133c-150 8 -224 121 -197 275c15 88 14 94 -30 98l-36 3l7 37l142 -3c19 0 40 2 70 3 c6 -20 -1 -61 -7 -91c-21 -123 -18 -212 67 -234l33 187c16 89 13 91 -27 95l-25 2l8 41l136 -3l139 3l-7 -41l-25 -2c-42 -4 -45 -6 -61 -95l-33 -186c78 19 133 123 153 238c5 28 12 66 25 86c16 -1 38 -3 44 -3c37 0 50 2 87 3"],120628:[695,3,810,-4,806,"800 371c-20 -114 -130 -225 -200 -285h70c26 0 48 16 55 34l21 56h33l-41 -179l-123 3l-130 -3l-12 43c24 13 50 31 72 52c59 72 85 148 103 255c36 203 -16 292 -169 292c-152 0 -235 -89 -271 -292c-19 -107 -20 -183 14 -255c14 -21 34 -39 54 -52l-27 -43l-129 3 l-124 -3l21 179h34l1 -56c0 -18 16 -34 43 -34h69c-48 60 -119 171 -98 285c36 207 203 324 423 324c221 0 347 -117 311 -324"],120629:[676,13,649,95,701,"701 676l-4 -35c-9 -13 -16 -26 -39 -65l-254 -438l-75 -131l-77 -20l-157 633l1 14l100 42l308 -2c125 0 168 0 197 2zM595 582c3 16 -4 29 -18 32h-292c-10 -3 -19 -13 -22 -27c-1 -8 -1 -18 0 -29l94 -401l145 252c31 56 53 91 83 148c5 8 9 18 10 25"],120630:[469,17,536,20,514,"514 86l-18 -16c-80 -65 -117 -87 -147 -87c-44 0 -62 38 -76 123c-27 -26 -63 -59 -90 -81c-31 -22 -64 -42 -109 -42c-32 0 -54 31 -53 75c4 97 41 205 85 296c21 32 41 58 63 79c35 30 49 36 67 36c32 0 59 -13 75 -36c16 -21 25 -52 32 -110l9 -70c10 14 19 27 23 32 c25 40 61 85 96 165l14 -9c4 -13 4 -25 10 -39c-4 -14 -45 -75 -59 -96c-24 -33 -49 -67 -77 -102c6 -45 19 -96 30 -120c7 -12 18 -19 31 -19c11 0 19 3 48 23l31 21zM268 153l-20 189c-3 30 -9 39 -23 39c-12 0 -29 -17 -40 -42c-16 -37 -28 -79 -38 -119 c-8 -50 -9 -96 -10 -118c-1 -20 6 -37 15 -37c16 0 41 18 65 38c11 10 29 27 51 50"],120631:[718,272,588,-21,551,"551 221c0 -134 -121 -238 -278 -238c-52 0 -92 9 -145 32c-2 -9 -6 -18 -7 -26l-33 -240c-19 -2 -24 -5 -68 -14c-15 -4 -19 -5 -33 -7l-8 7l49 249l98 471c17 87 27 109 93 161c103 81 145 102 200 102c71 0 116 -41 115 -105c1 -50 -35 -105 -98 -179 c-4 -4 -9 -10 -12 -14c-14 -19 -21 -29 -25 -42l-1 -7c104 -13 154 -62 153 -150zM443 584c0 46 -31 76 -80 76c-53 0 -84 -36 -103 -119l-78 -331l-6 -27c-4 -19 -6 -40 -6 -55c1 -64 44 -108 108 -108c49 0 86 24 116 73c19 34 30 75 30 118c0 82 -38 128 -106 128 c-19 0 -37 -3 -76 -14l-7 6l17 51c9 -3 13 -4 27 -4c45 0 65 18 83 39c31 36 47 59 55 71c15 28 26 63 26 96"],120632:[469,232,544,12,585,"585 381c-26 -35 -34 -61 -36 -70c-33 -13 -82 -91 -121 -168c-26 -51 -34 -94 -48 -163l-31 -163c-25 -13 -42 -31 -64 -49l-52 13l44 177c13 49 24 96 36 156c6 29 10 54 11 78c2 52 -8 99 -30 160c-7 21 -32 59 -76 59c-21 0 -48 -22 -60 -33 c-32 -30 -59 -79 -72 -123l-44 -7c-14 22 -19 35 -30 56c18 36 71 95 90 112c53 47 96 53 122 53c35 0 81 -18 111 -70c19 -33 29 -63 39 -120c6 -17 13 -96 13 -125c54 106 133 240 169 250c11 0 21 -12 29 -23"],120633:[718,17,459,34,483,"483 672c-10 -47 -10 -45 -15 -92l-14 -3c-38 32 -50 42 -89 65c-18 11 -44 29 -77 29c-37 0 -45 -27 -46 -32c3 -35 75 -115 119 -160c41 -42 69 -80 76 -170c5 -78 -36 -161 -115 -246c-46 -50 -103 -80 -159 -80c-73 0 -122 47 -128 142c-9 120 93 218 192 286 c13 8 32 19 48 26c-25 41 -70 115 -74 171c-4 72 53 110 107 110c26 0 84 -12 107 -17c48 -11 54 -16 58 -17c7 -7 5 -5 10 -12zM364 252c-7 95 -39 116 -67 155c-19 -6 -32 -13 -45 -22c-58 -34 -78 -87 -97 -149c-8 -30 -8 -83 -6 -111c3 -48 32 -78 69 -78 c43 0 73 29 109 88c7 10 40 70 37 117"],120634:[471,17,468,24,444,"444 444c-26 -68 -28 -84 -35 -121h-35l8 66c-1 4 -3 7 -5 11c-10 22 -35 27 -71 27c-56 0 -105 -36 -107 -87s45 -79 109 -79c15 0 31 2 50 6c1 -3 2 -6 3 -11l-9 -38c-24 5 -42 6 -59 6c-39 0 -75 -9 -105 -26c-31 -17 -47 -43 -48 -74c-1 -15 4 -32 10 -40 c11 -14 37 -37 121 -37c40 0 78 15 142 53c3 -10 5 -16 8 -25c-103 -65 -158 -92 -219 -92c-79 0 -121 18 -149 51c-20 24 -29 42 -28 81c3 58 53 106 163 133c-45 13 -52 28 -64 38c-20 15 -24 37 -23 54c1 34 29 64 63 87c43 29 101 44 147 44s91 -9 133 -27"],120635:[718,232,468,40,525,"525 710l-16 -50c-43 -18 -111 -52 -151 -85c-110 -98 -197 -286 -203 -435c-2 -55 28 -90 76 -90c23 0 63 10 91 10c24 0 57 -7 71 -25c7 -9 12 -18 11 -26c-1 -35 -8 -66 -41 -117c-38 -60 -110 -124 -177 -124c-35 0 -67 17 -81 44c-9 14 -11 27 -13 53l63 40l18 -6 c-1 -7 -1 -16 -2 -19c-1 -42 10 -66 49 -66c36 0 97 56 100 134c1 29 -11 45 -31 45c-28 0 -101 -10 -132 -10c-75 0 -120 54 -116 136c3 86 37 193 92 271c52 72 117 152 187 215c-31 1 -72 5 -121 11c-6 0 -10 1 -22 2l-24 -52l-29 3l50 139c21 6 41 10 57 10 c17 0 42 -5 95 -19c49 -13 82 -18 111 -18c25 0 48 9 59 24l9 13"],120636:[469,271,542,41,523,"523 427c1 -14 -6 -44 -15 -83l-115 -468c-14 -55 -16 -94 -16 -117v-11c-43 -3 -76 -7 -132 -19l-9 18l16 12c6 5 12 22 20 49l7 26l100 403c12 53 24 95 23 112c0 14 -7 21 -20 21c-48 0 -136 -110 -174 -216c-12 -34 -28 -104 -34 -150c-37 -2 -84 -10 -106 -17 l-10 11c44 139 81 300 80 355c0 12 -3 17 -11 17c-11 0 -26 -6 -41 -17l-32 -22l-13 27l83 62c45 34 77 49 102 49c17 0 26 -11 26 -30c1 -29 -4 -55 -31 -157l-16 -60c34 60 50 85 85 122c67 74 147 125 194 125c23 0 38 -17 39 -42"],120637:[695,17,524,61,526,"526 474c-4 -95 -27 -212 -56 -286c-22 -56 -76 -116 -132 -157c-42 -32 -87 -48 -134 -48c-102 0 -148 66 -142 217c2 58 11 123 29 194c25 98 56 157 117 217c56 56 116 84 177 84c93 0 146 -83 141 -221zM393 309c-6 13 -21 19 -48 19h-104c-28 0 -45 -6 -55 -19 c-6 -40 -9 -80 -11 -116c-3 -94 19 -166 69 -166c33 0 63 27 89 79c22 44 44 117 60 203zM412 477c4 95 -18 174 -69 174c-32 0 -62 -27 -88 -79c-20 -39 -39 -106 -54 -179c4 -8 17 -15 51 -15h105c22 0 37 1 47 5c4 33 7 64 8 94"],120638:[469,17,342,48,313,"313 99l-77 -57c-57 -41 -97 -59 -134 -59c-35 0 -54 21 -53 60c0 17 -1 20 10 65l34 139c11 48 38 139 39 202c33 0 70 7 113 20l15 -12c-12 -38 -18 -60 -26 -91l-53 -197c-4 -13 -15 -57 -15 -77c0 -21 6 -28 24 -28c19 0 32 5 54 21l56 40"],120639:[469,17,593,55,570,"570 460l-22 -70c-22 6 -34 8 -49 8c-53 0 -101 -26 -149 -80l59 -173c16 -48 38 -80 55 -80c11 0 24 5 47 20l28 17l9 -29l-45 -31c-57 -39 -100 -59 -125 -59c-23 0 -38 23 -62 97l-51 155l-32 -34c-21 -26 -25 -31 -40 -97c-13 -54 -16 -69 -19 -101 c-27 -2 -42 -3 -91 -14l-16 -3l-1 9c15 43 23 67 30 92l28 107c29 109 32 142 32 160c1 10 -4 16 -11 16c-9 0 -24 -7 -43 -20l-35 -24l-12 26l84 64c46 36 83 53 110 53c16 0 24 -11 24 -32c-1 -15 -6 -36 -17 -78l-1 -2c-6 -18 -10 -33 -19 -67l-19 -68 c45 57 104 119 162 171c62 54 104 76 149 76c12 0 27 -3 42 -9"],120640:[718,19,584,-29,552,"552 84c-11 -8 -15 -10 -29 -20c-83 -58 -131 -81 -169 -81c-19 0 -25 18 -30 42l-49 353c-81 -119 -147 -244 -216 -369c-29 -9 -40 -17 -66 -28l-22 27c97 157 175 252 297 419l-16 126c-6 45 -31 72 -52 76c-4 1 -8 1 -12 1c-11 0 -45 -14 -52 -17l5 32 c23 14 65 39 109 71c10 1 20 2 24 2c30 0 55 -32 69 -77c12 -35 19 -105 27 -161l48 -342c8 -30 12 -52 20 -66c2 -4 7 -9 12 -9c11 0 28 10 64 32l27 17"],120641:[469,271,579,3,551,"551 88l-36 -26c-60 -46 -119 -79 -140 -79c-20 0 -34 17 -34 43c1 16 5 41 17 81l32 117c-93 -153 -172 -224 -265 -242l-26 -205c-2 -19 -31 -35 -87 -48l-9 9l99 398c4 15 7 29 10 42c27 99 40 156 39 175c1 12 -7 23 -15 23c-4 0 -21 -8 -34 -16l-37 -21l-12 26 l79 54c46 31 89 50 116 50c17 0 26 -13 26 -35c0 -30 -3 -47 -29 -147l-35 -137c-8 -26 -11 -49 -11 -66c1 -8 8 -13 17 -13c29 0 81 53 131 131c49 78 78 169 81 245c33 0 66 5 110 18l8 -11l-52 -181c-39 -167 -45 -183 -45 -187c1 -7 6 -12 15 -12c14 0 35 9 55 25l22 17 "],120642:[469,17,508,27,527,"527 457c-15 -43 -49 -111 -103 -214c-29 -53 -100 -156 -152 -201c-58 -50 -99 -57 -154 -59l-16 12c0 45 2 98 10 160l28 197c1 11 -7 18 -18 18c-20 0 -47 -13 -82 -41l-13 28l82 62c40 30 82 50 105 50c24 0 38 -24 36 -63c-1 -24 -4 -52 -8 -80l-24 -163 c-5 -34 -9 -64 -11 -100c47 4 99 47 153 142c43 77 72 175 76 242c33 2 35 7 79 20"],120643:[718,232,453,49,534,"534 710l-16 -50l-58 -27c-38 -21 -89 -60 -91 -102c-1 -36 21 -63 50 -71c7 -1 15 -3 28 -3h15l2 -18c-8 -10 -15 -38 -15 -44c-15 -4 -42 -4 -55 -4c-10 0 -41 5 -49 8c-15 5 -31 7 -45 8c-37 -3 -68 -26 -88 -68c-23 -47 -45 -141 -48 -199c-2 -55 28 -90 76 -90 c23 0 63 10 91 10c24 0 57 -7 71 -25c7 -9 12 -18 11 -26c-1 -35 -8 -66 -41 -117c-38 -60 -110 -124 -177 -124c-35 0 -67 17 -81 44c-9 14 -11 27 -13 53l63 40l18 -6c-1 -7 -1 -16 -2 -19c-1 -42 10 -66 49 -66c36 0 97 56 100 134c1 29 -11 45 -31 45 c-28 0 -101 -10 -132 -10c-75 0 -120 54 -116 136c2 72 30 167 61 213c19 28 54 57 108 88c32 19 55 31 75 38c-9 15 -14 31 -14 48c1 26 18 67 47 99c-31 1 -71 5 -119 11c-6 0 -10 1 -22 2l-24 -52l-29 3l50 139c21 6 41 10 57 10c17 0 42 -5 95 -19 c49 -13 82 -18 111 -18c25 0 48 9 59 24l9 13"],120644:[469,17,513,33,495,"495 319c-3 -63 -25 -145 -53 -193c-24 -40 -83 -90 -140 -116c-40 -19 -80 -27 -126 -27c-98 0 -146 51 -142 152c1 41 11 88 29 137c23 65 59 108 122 147c53 33 110 50 163 50c96 0 150 -55 147 -150zM381 323c2 62 -29 102 -77 102c-33 0 -61 -17 -86 -51 c-37 -50 -67 -154 -70 -244c-3 -63 27 -103 77 -103c32 0 61 17 86 51c37 50 66 155 70 245"],120645:[493,17,740,61,778,"778 469c-19 -24 -23 -29 -36 -55c-19 -10 -47 -22 -67 -27c-20 -6 -36 -8 -86 -8h-12c-20 -74 -51 -167 -52 -250c1 -52 14 -82 60 -82c17 0 48 29 59 39l10 -30c-22 -20 -76 -73 -122 -73c-75 0 -121 44 -120 117c0 62 47 210 81 279c-48 0 -114 3 -170 3 c-42 -116 -91 -258 -143 -366l-13 -6l-96 -27l-10 9c91 122 150 239 209 390l-57 1c-44 0 -53 0 -85 -48l-19 -4l-22 24c34 109 77 114 130 114l321 -4c34 0 89 5 126 8c31 2 72 11 101 20"],120646:[469,271,543,-13,526,"526 320c-2 -64 -24 -143 -52 -193c-22 -38 -75 -84 -129 -112c-43 -21 -88 -32 -135 -32c-38 0 -68 7 -91 20c-5 -41 -8 -91 -10 -137c-2 -38 -2 -91 -1 -118c-18 -2 -37 -3 -80 -12c-15 -4 -19 -5 -32 -7l-9 7l19 127c11 81 27 166 41 234c12 58 26 99 53 159 c26 59 60 109 114 152c55 38 108 61 169 61c93 0 147 -56 143 -149zM412 322c3 64 -27 103 -78 103c-32 0 -62 -18 -87 -53c-36 -51 -65 -154 -68 -242c-2 -63 27 -103 77 -103c33 0 63 18 88 53c36 50 65 154 68 242"],120647:[469,232,463,36,451,"451 439c-7 -10 -14 -38 -14 -44c-15 -4 -42 -4 -55 -4c-10 0 -41 5 -49 8c-15 5 -31 7 -44 8c-38 -3 -68 -26 -89 -68c-23 -47 -46 -141 -47 -199c-3 -55 27 -90 75 -90c23 0 64 10 92 10c24 0 56 -7 70 -25c7 -9 12 -18 11 -26c-1 -35 -8 -66 -41 -117 c-39 -60 -110 -124 -177 -124c-35 0 -67 17 -81 44c-9 14 -11 27 -13 53l64 40l18 -6c-2 -7 -3 -16 -3 -19c-1 -42 9 -66 48 -66c36 0 98 56 101 134c1 29 -11 45 -31 45c-28 0 -101 -10 -132 -10c-75 0 -119 54 -117 136c4 72 31 167 62 213c19 28 54 57 108 88 c66 39 95 49 135 49c30 0 30 -6 54 -8c16 -1 23 -4 54 -4"],120648:[482,17,629,46,664,"664 458c-19 -24 -23 -29 -35 -55c-20 -6 -44 -15 -63 -15c-10 0 -24 -2 -41 -2s-37 2 -49 3c0 -7 2 -14 1 -19c-1 -91 -61 -221 -146 -307c-48 -51 -108 -80 -164 -80c-73 0 -120 57 -121 152c1 39 10 83 26 131c21 66 49 106 109 146c50 36 107 57 174 57 c9 0 19 -1 33 -2c0 0 15 -2 54 -2h103c31 0 78 8 106 17zM400 334c1 64 -42 91 -93 91c-32 0 -60 -18 -85 -53c-34 -51 -61 -159 -61 -247c-1 -48 29 -78 66 -78c43 0 80 29 114 88s59 142 59 199"],120649:[493,17,589,65,626,"626 469c-20 -24 -24 -29 -38 -55c-19 -10 -48 -22 -67 -27c-22 -6 -38 -8 -88 -8h-47c-23 -74 -57 -167 -60 -250c-2 -52 10 -82 56 -82c17 0 49 29 61 39l9 -30c-24 -20 -79 -73 -125 -73c-75 0 -119 44 -116 117c2 63 56 213 91 281l-109 2c-44 0 -53 0 -88 -48 l-16 -6l-24 26c38 109 81 114 134 114l187 -4c34 0 89 5 126 8c31 2 72 11 102 20"],120650:[469,17,512,33,507,"507 370c-3 -91 -69 -221 -157 -307c-51 -51 -111 -80 -167 -80c-73 0 -115 51 -111 140c0 21 12 56 16 70c28 91 43 140 43 161c1 10 -5 16 -16 16c-10 0 -22 -3 -33 -10l-37 -21l-12 26l81 54c47 31 91 50 118 50c17 0 26 -13 25 -35c-1 -29 -5 -48 -35 -147 c-37 -117 -39 -124 -39 -141c-3 -66 19 -99 62 -99s82 29 118 88c36 60 64 143 66 200c1 31 -14 54 -37 54c-15 0 -27 -4 -37 -12l-9 21c20 14 35 30 69 67c12 3 18 4 26 4c38 0 68 -46 66 -99"],120651:[469,271,692,31,675,"675 317c-2 -64 -33 -141 -70 -190c-30 -38 -104 -84 -179 -112c-27 -9 -54 -16 -81 -22v-3c-39 -143 -48 -179 -55 -240c-18 -2 -37 -5 -80 -14c-15 -4 -19 -5 -32 -7l-10 7c14 41 21 66 37 122l33 125c-143 0 -210 50 -206 152c2 39 13 83 36 131c32 66 74 106 159 146 c42 21 88 36 134 46c2 -3 5 -6 7 -10c-4 -12 -13 -26 -17 -32c-31 -9 -59 -23 -84 -44c-60 -51 -118 -154 -121 -242c-2 -53 36 -89 105 -100l66 251c1 9 9 36 10 40c26 41 62 65 126 107c57 36 71 41 111 41c54 0 114 -55 111 -152zM560 325c2 46 -5 92 -32 92 c-37 0 -60 -11 -77 -39c-12 -21 -53 -188 -71 -257l-24 -86c33 8 62 23 89 45c61 50 112 157 115 245"],120652:[469,232,623,-42,582,"582 417c-86 -65 -167 -131 -240 -202l18 -109c14 -93 30 -192 44 -224c9 -18 29 -34 48 -34c16 0 34 9 65 38l29 27l15 -26l-20 -21c-94 -94 -137 -98 -172 -98c-48 0 -67 47 -83 168l-28 191c-91 -104 -167 -220 -220 -359c-14 0 -26 7 -39 11l-41 32 c67 129 174 252 292 371c-21 174 -55 202 -89 202c-33 0 -74 -31 -92 -69l-19 13l64 96c5 8 14 14 19 20c24 23 54 25 77 25c37 0 67 -18 89 -51c12 -21 21 -61 35 -152l204 203c11 -12 27 -23 39 -35"],120653:[636,271,693,33,690,"690 370c-3 -91 -72 -219 -164 -290c-41 -38 -96 -69 -153 -84c-24 -104 -56 -222 -58 -246c-18 -2 -37 -5 -80 -14c-15 -4 -19 -5 -32 -7l-10 7c14 41 21 65 37 121c11 43 25 85 35 129c-69 3 -194 22 -189 137c0 21 12 56 15 70c26 89 40 140 40 161c1 10 -5 16 -16 16 c-10 0 -22 -3 -33 -10l-37 -21l-12 26l81 54c47 31 91 50 118 50c17 0 26 -13 25 -35c-1 -29 -5 -48 -35 -147c-29 -94 -35 -124 -35 -141c-3 -57 45 -87 95 -100l105 414c18 75 20 96 21 122l1 16c22 3 38 7 57 14l67 24l10 -12c-18 -58 -29 -86 -37 -116l-89 -340 l-32 -125c52 10 99 40 148 93c48 52 77 142 79 199c1 31 -14 54 -37 54c-15 0 -27 -4 -37 -12l-9 21c20 14 35 30 69 67c12 3 18 4 26 4c38 0 68 -46 66 -99"],120654:[469,17,764,37,759,"759 370c-3 -91 -69 -221 -157 -307c-51 -51 -111 -80 -167 -80c-61 0 -99 35 -109 97c-32 -26 -46 -47 -80 -68c-28 -18 -57 -29 -87 -29c-37 0 -69 13 -88 39c-22 29 -35 85 -33 124c5 140 60 196 110 249c29 30 72 57 101 74l32 -24c-16 -11 -33 -28 -48 -44 c-63 -68 -81 -140 -85 -235c-1 -43 27 -109 76 -109c25 0 48 20 68 40c15 16 38 59 48 96c13 47 23 88 32 118c42 10 68 15 100 28l14 -12c-23 -59 -50 -139 -51 -181c-3 -66 19 -100 62 -100s82 30 118 89c36 60 64 143 66 200c1 31 -14 54 -37 54c-15 0 -27 -4 -37 -12 l-9 21c20 14 35 30 69 67c12 3 18 4 26 4c38 0 68 -46 66 -99"],120655:[740,17,544,70,529,"528 403c-9 -122 -59 -260 -113 -331c-42 -58 -101 -89 -170 -89c-105 0 -183 89 -174 201c5 61 35 126 81 175c38 41 81 60 134 60c45 0 76 -13 120 -47c7 22 9 32 11 55c2 18 3 34 3 50l-5 71c-8 86 -27 112 -62 124c-5 3 -19 9 -29 9c-31 0 -75 -18 -100 -55l-31 14 l-39 63c29 31 150 37 173 37c12 0 30 -2 38 -7c9 -5 20 -13 32 -21c29 -22 67 -61 82 -77c18 -19 27 -30 43 -110c9 -41 9 -78 6 -122zM395 312c-1 2 -5 8 -6 11c-30 26 -49 38 -70 38c-66 0 -127 -89 -136 -203c-5 -81 15 -132 55 -132c33 0 69 32 96 83 c25 48 38 91 61 203"],120656:[471,17,549,64,538,"538 403l-63 -62l-15 1c-8 22 -19 44 -34 61c-17 18 -42 26 -70 26c-32 0 -66 -11 -93 -32c-44 -34 -69 -87 -79 -134l116 -3l130 2l-18 -37l-7 -6l-154 -1s-45 -1 -74 -3c1 -67 8 -86 18 -104c7 -16 38 -64 122 -64c45 0 86 19 160 67l11 -28l-29 -18 c-99 -65 -147 -85 -208 -85c-78 1 -123 16 -150 51c-23 30 -36 69 -37 108c0 22 2 44 6 64c15 73 43 144 111 196c59 45 131 69 200 69c65 0 122 -25 157 -68"],120657:[695,17,573,59,618,"618 495c-22 -44 -34 -75 -48 -126c-17 -10 -32 -17 -45 -23c-10 -59 -24 -116 -41 -158c-22 -56 -77 -124 -132 -165c-42 -32 -88 -40 -134 -40c-73 0 -115 51 -111 140c0 21 12 56 16 70c28 91 34 140 34 161c1 10 -5 16 -16 16c-10 0 -22 -3 -33 -10l-37 -21l-12 26 l81 54c47 31 78 50 105 50c17 0 26 -13 25 -35c-1 -29 -2 -56 -22 -147c-28 -97 -30 -124 -30 -141c-3 -66 19 -100 62 -100c32 0 56 27 82 79c21 45 34 117 47 202c-84 37 -124 108 -121 194c2 47 21 94 32 111c21 34 40 63 99 63c93 0 126 -83 121 -221 c-1 -16 -2 -33 -4 -50c15 10 27 26 41 58l8 17zM433 547c2 61 -4 104 -42 104c-17 0 -24 -20 -29 -33c-7 -23 -15 -77 -17 -110c-1 -35 33 -80 76 -94c3 42 10 94 12 133"],120658:[469,17,660,67,609,"609 124l-67 -96c-14 -20 -58 -45 -92 -45c-60 0 -69 49 -36 205c6 27 15 55 25 82l-118 -121c-57 -58 -82 -94 -130 -154c-25 -2 -50 -5 -85 -10c-16 15 -22 27 -32 39c35 33 44 43 78 75c23 50 42 101 53 153c15 71 10 132 -28 132c-33 0 -69 -37 -92 -69l-18 13l67 96 c14 20 58 45 92 45c60 0 69 -49 36 -205c-6 -28 -15 -57 -27 -84c40 39 69 72 118 119c32 31 88 98 137 152c25 2 44 9 69 12c0 0 35 -32 38 -52c-26 -25 -48 -41 -75 -63c-22 -49 -40 -98 -50 -148c-16 -71 -11 -132 27 -132c33 0 69 37 92 69"],120659:[633,268,688,36,667,"667 304c-1 -64 -28 -143 -63 -192c-29 -36 -100 -79 -174 -104c-26 -7 -53 -13 -80 -18l1 -3c-33 -143 -42 -178 -46 -240c-18 -1 -36 -3 -80 -10c-14 -3 -18 -4 -31 -5l-10 7c12 41 20 66 32 122l30 125c-141 7 -210 62 -209 165c0 39 11 83 32 130 c29 66 69 104 151 140c42 19 87 32 132 40c15 78 18 98 17 124l1 16c21 2 37 5 56 11l66 21l9 -12l-32 -116l-8 -39c129 -7 207 -68 206 -162zM343 419c-30 -8 -57 -21 -82 -41c-57 -48 -110 -149 -111 -238c0 -54 39 -93 107 -107zM553 312c1 54 -39 92 -104 107l-57 -253 c-4 -14 -7 -30 -11 -48l-20 -86c32 7 60 20 86 41c59 48 105 150 106 239"],120660:[469,271,534,54,517,"517 320c-2 -64 -24 -143 -52 -193c-22 -38 -75 -84 -129 -112c-43 -21 -79 -32 -135 -32c-12 0 -47 0 -58 5c42 -84 93 -90 109 -92c13 -2 26 -3 38 -3c50 0 91 -41 89 -93c0 -5 0 -9 -3 -29l-61 -42l-29 12l1 18c1 7 2 14 2 17c1 14 -8 26 -18 32l-5 5 c-13 11 -31 19 -46 24c-28 9 -59 20 -88 45c-26 22 -83 78 -77 221c2 59 13 101 40 161c35 66 57 101 110 144c55 37 108 61 169 61c93 0 147 -56 143 -149zM403 322c3 64 -27 103 -78 103c-32 0 -62 -18 -87 -53c-36 -51 -65 -154 -68 -242c-2 -63 27 -103 77 -103 c33 0 63 18 88 53c36 50 65 154 68 242"],120661:[559,17,765,37,760,"760 370c-3 -91 -70 -221 -158 -307c-51 -51 -111 -80 -167 -80c-64 0 -99 36 -109 97c-32 -26 -46 -47 -80 -68c-28 -18 -57 -29 -87 -29c-37 0 -69 13 -88 39c-22 29 -35 85 -33 124c5 140 60 196 110 249c29 30 72 57 101 74l32 -24c-16 -11 -33 -28 -48 -44 c-63 -68 -81 -140 -85 -235c-1 -43 27 -109 76 -109c25 0 48 20 68 40c15 16 38 59 48 96c13 47 23 88 32 118c42 10 68 15 100 28l14 -12c-23 -59 -50 -139 -51 -181c-3 -66 19 -105 62 -105s82 35 118 94c36 60 65 143 67 200c3 91 -70 161 -184 161 c-100 0 -162 -22 -167 -153c-7 -8 -14 -4 -25 -8c-23 -8 -38 -23 -59 -34c4 82 65 166 129 206c38 23 89 52 172 52c129 0 217 -69 212 -189"],120782:[660,17,500,33,468,"468 348c0 -252 -70 -365 -226 -365c-146 0 -209 96 -209 319c0 122 14 200 48 259c38 67 97 99 185 99c73 0 129 -30 161 -87c29 -51 41 -118 41 -225zM348 252c0 134 -14 263 -34 306c-16 34 -40 52 -69 52c-28 0 -50 -13 -65 -40c-20 -37 -27 -88 -27 -198 c0 -134 12 -244 32 -287c16 -34 40 -52 70 -52c60 0 93 77 93 219"],120783:[670,3,500,35,455,"455 -3l-177 3l-203 -3v37l72 3c38 2 57 18 57 47v443c0 22 3 45 -15 37l-140 -65c-10 26 -14 45 -14 70c62 14 177 53 299 101l12 -10c-8 -112 -10 -175 -10 -254v-322c0 -30 19 -45 57 -47l62 -3v-37"],120784:[660,3,500,25,472,"472 112c-2 -27 -3 -40 -3 -62c0 -16 0 -29 2 -53l-230 3l-216 -3v51l167 166c78 78 117 154 117 229c0 68 -42 112 -108 112c-44 0 -89 -25 -97 -55l-18 -68l-37 3l18 165c57 43 102 60 161 60c124 0 213 -72 213 -173c0 -64 -37 -137 -103 -202l-174 -171l2 -8l302 11"],120785:[660,17,500,22,458,"458 225c0 -134 -128 -242 -287 -242c-49 0 -82 6 -124 24c-13 80 -16 104 -25 149l34 9c22 -49 36 -70 59 -91c26 -22 60 -35 95 -35c73 0 124 55 124 133c0 75 -50 124 -126 124c-22 0 -41 -2 -61 -8l-7 5l19 74h35c68 0 113 41 113 105c0 55 -39 90 -102 90 c-61 0 -98 -32 -117 -101h-35l31 154c58 33 98 45 153 45c105 0 181 -59 181 -141c0 -61 -35 -106 -112 -146c45 -5 66 -11 91 -27c40 -27 61 -68 61 -121"],120786:[672,3,500,12,473,"473 -3l-154 3l-177 -3v37l64 3c37 2 57 28 57 74v54h-244l-7 39c57 142 128 270 245 441l122 27l7 -12l-6 -288v-125h88l1 -3v-79h-89v-54c0 -46 19 -71 57 -74l36 -3v-37zM263 247v332c-39 -63 -29 -38 -75 -123l-62 -116c-16 -30 -30 -62 -44 -93h181"],120787:[656,17,500,42,472,"472 237c0 -141 -127 -254 -286 -254c-45 0 -76 6 -113 22c-6 32 -12 57 -31 134l30 18c35 -77 86 -116 155 -116c77 0 127 53 127 136c0 84 -52 138 -133 138c-44 0 -79 -12 -112 -40l-19 11c5 79 6 103 6 124v102c0 34 -1 64 -6 136l7 8s104 -6 170 -6 c69 0 177 6 177 6l4 -8c-5 -22 -7 -36 -7 -56c0 -12 0 -26 1 -42l-6 -11l-143 3l-144 -3l-4 -155c57 26 87 34 130 34c121 0 197 -70 197 -181"],120788:[660,17,500,37,469,"469 221c0 -142 -88 -238 -217 -238c-71 0 -127 26 -163 77c-32 46 -52 122 -52 204c0 140 49 249 149 326c65 50 117 68 210 70l39 -27l-15 -16c-9 1 -17 1 -21 1c-72 0 -138 -34 -178 -94c-31 -46 -45 -98 -53 -198c48 61 87 83 146 83c95 0 155 -73 155 -188zM351 171 c0 91 -39 152 -97 152c-59 0 -89 -41 -89 -125c0 -101 38 -165 98 -165c56 0 88 51 88 138"],120789:[656,3,500,46,493,"493 608c-34 -54 -53 -91 -93 -172l-110 -224c-27 -55 -71 -166 -86 -215c-18 2 -37 3 -55 3s-37 -1 -55 -3l-6 11l300 518l-4 6h-225c-47 0 -58 -8 -63 -52l-8 -64h-39l1 90c0 55 -4 142 -4 142l10 8l99 -2c199 -4 120 -4 197 -4l141 3v-45"],120790:[660,17,500,34,467,"467 203c0 -126 -100 -220 -233 -220c-118 0 -200 71 -200 172c0 71 38 125 117 165c-72 42 -100 85 -100 156c0 111 83 184 209 184c108 0 177 -56 177 -143c0 -56 -25 -94 -94 -141c41 -17 59 -29 81 -54c29 -33 43 -72 43 -119zM357 150c0 57 -30 92 -104 125l-61 27 c-52 -46 -69 -78 -69 -131c0 -78 53 -136 125 -136c62 0 109 49 109 115zM353 501c0 64 -42 107 -104 107c-57 0 -95 -35 -95 -89c0 -48 26 -77 96 -107l44 -19c43 37 59 66 59 108"],120791:[660,17,500,31,463,"463 390c0 -176 -83 -319 -220 -379c-44 -20 -72 -25 -138 -28l-38 29l9 18c14 -2 25 -3 31 -3c27 0 73 12 102 28c46 25 82 74 101 138c11 35 15 62 21 122l-63 -55c-20 -17 -40 -24 -73 -24c-105 0 -164 69 -164 191c0 144 83 233 217 233c140 0 215 -95 215 -270z M336 444c0 105 -34 164 -95 164c-58 0 -92 -49 -92 -132c0 -95 38 -153 101 -153c59 0 86 38 86 121"]};MathJax.Ajax.loadComplete(MathJax.OutputJax.SVG.fontDir+"/Normal/Regular/Main.js");




assets/js/mathjax/jax/output/SVG/fonts/Gyre-Pagella/Operators/Regular/Main.js
/*
 *  /MathJax/jax/output/SVG/fonts/Gyre-Pagella/Operators/Regular/Main.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax.SVG.FONTDATA.FONTS.GyrePagellaMathJax_Operators={directory:"Operators/Regular",family:"GyrePagellaMathJax_Operators",id:"GYREPAGELLAOPERATORS",32:[0,0,250,0,0,""],160:[0,0,250,0,0,""],8710:[700,3,629,6,617,"617 32l-62 -35l-294 3l-253 -3l-2 25l289 658l38 20l284 -659v-9zM503 60c0 12 -11 34 -20 55l-191 452l-172 -405c-13 -30 -35 -82 -35 -95c0 -16 12 -23 45 -26h332c25 2 41 8 41 19"],8714:[450,-50,578,80,498,"498 50h-218c-130 0 -200 70 -200 200s70 200 200 200h218c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-218c-80 0 -128 -38 -138 -110h356c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-356c10 -72 58 -110 138 -110h218c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8716:[650,150,778,80,698,"698 250c0 -195 -105 -300 -300 -300h-87l-34 -100c-8 2 -17 3 -25 3c-9 0 -18 -1 -26 -3l34 100h-180c2 10 3 20 3 30s-1 20 -3 30h201l72 210h-273c2 10 3 20 3 30s-1 20 -3 30h294l71 207c-15 2 -30 3 -47 3h-318c2 10 3 20 3 30s-1 20 -3 30h318c24 0 46 -2 67 -5 l36 105c8 -2 17 -3 26 -3c8 0 17 1 25 3l-40 -115c122 -35 186 -132 186 -285zM637 280c-8 104 -57 171 -144 197l-68 -197h212zM637 220h-233l-72 -210h66c146 0 229 73 239 210"],8718:[585,0,745,80,665,"665 0h-585v585h585v-585"],8719:[750,250,1113,80,1033,"1033 -250l-159 3l-158 -3v32l52 3c50 4 55 12 55 98v734c0 70 -5 78 -55 81l-52 4h-319l-52 -4c-50 -3 -55 -11 -55 -81v-734c0 -86 5 -94 55 -98l52 -3v-32l-159 3l-158 -3v32l52 3c50 4 55 12 55 98v734c0 86 -5 94 -55 98l-52 3v32l480 -3l473 3v-32l-52 -3 c-49 -4 -55 -12 -55 -98v-734c0 -86 6 -94 55 -98l52 -3v-32"],8720:[750,250,1113,80,1033,"1033 -250l-473 3l-480 -3v32l52 3c50 4 55 12 55 98v734c0 86 -5 94 -55 98l-52 3v32l158 -3l159 3v-32l-52 -3c-50 -4 -55 -12 -55 -98v-734c0 -70 5 -78 55 -81l52 -4h319l52 4c50 3 55 11 55 81v734c0 86 -5 94 -55 98l-52 3v32l158 -3l159 3v-32l-52 -3 c-49 -4 -55 -12 -55 -98v-734c0 -86 6 -94 55 -98l52 -3v-32"],8721:[750,250,983,80,903,"903 -17c-6 -58 -7 -140 -7 -233l-363 3l-453 -3v30l334 460l-334 479l4 31l245 -3l502 3c-2 -40 -3 -59 -3 -87s1 -48 3 -88h-36l-7 77c-3 42 -32 51 -222 51h-349l292 -420l-320 -439h436c212 0 227 6 235 78l6 61h37"],8735:[630,0,790,80,710,"710 0h-600c-4 6 -8 12 -13 17s-11 9 -17 13v600c10 -2 20 -3 30 -3s20 1 30 3v-570h570c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8748:[796,296,952,80,872,"554 777c-6 -26 -12 -67 -9 -117h-63c-2 39 -3 66 -23 67c-48 2 -74 -30 -88 -105c-12 -67 -12 -248 -12 -372c0 -121 0 -260 -28 -360c-7 -22 -11 -40 -21 -54c-30 -38 -52 -61 -82 -95c-15 -16 -59 -37 -82 -37s-47 8 -66 19c6 26 12 67 9 117h63c2 -39 3 -66 24 -67 c48 -2 74 30 87 105c12 67 12 248 12 372c0 121 0 260 29 360c6 22 10 40 20 54c31 38 52 61 83 95c14 16 58 37 82 37c23 0 47 -8 65 -19zM872 777c-6 -26 -12 -67 -9 -117h-63c-2 39 -3 66 -23 67c-48 2 -74 -30 -88 -105c-12 -67 -12 -248 -12 -372 c0 -121 0 -260 -28 -360c-7 -22 -11 -40 -21 -54c-30 -38 -52 -61 -82 -95c-15 -16 -59 -37 -82 -37s-47 8 -66 19c6 26 12 67 9 117h63c2 -39 3 -66 24 -67c48 -2 74 30 87 105c12 67 12 248 12 372c0 121 0 260 29 360c6 22 10 40 20 54c31 38 52 61 83 95 c14 16 58 37 82 37c23 0 47 -8 65 -19"],8749:[796,296,1270,80,1190,"554 777c-6 -26 -12 -67 -9 -117h-63c-2 39 -3 66 -23 67c-48 2 -74 -30 -88 -105c-12 -67 -12 -248 -12 -372c0 -121 0 -260 -28 -360c-7 -22 -11 -40 -21 -54c-30 -38 -52 -61 -82 -95c-15 -16 -59 -37 -82 -37s-47 8 -66 19c6 26 12 67 9 117h63c2 -39 3 -66 24 -67 c48 -2 74 30 87 105c12 67 12 248 12 372c0 121 0 260 29 360c6 22 10 40 20 54c31 38 52 61 83 95c14 16 58 37 82 37c23 0 47 -8 65 -19zM872 777c-6 -26 -12 -67 -9 -117h-63c-2 39 -3 66 -23 67c-48 2 -74 -30 -88 -105c-12 -67 -12 -248 -12 -372 c0 -121 0 -260 -28 -360c-7 -22 -11 -40 -21 -54c-30 -38 -52 -61 -82 -95c-15 -16 -59 -37 -82 -37s-47 8 -66 19c6 26 12 67 9 117h63c2 -39 3 -66 24 -67c48 -2 74 30 87 105c12 67 12 248 12 372c0 121 0 260 29 360c6 22 10 40 20 54c31 38 52 61 83 95 c14 16 58 37 82 37c23 0 47 -8 65 -19zM1190 777c-6 -26 -12 -67 -9 -117h-63c-2 39 -3 66 -23 67c-48 2 -74 -30 -88 -105c-12 -67 -12 -248 -12 -372c0 -121 0 -260 -28 -360c-7 -22 -11 -40 -21 -54c-30 -38 -52 -61 -82 -95c-15 -16 -59 -37 -82 -37s-47 8 -66 19 c6 26 12 67 9 117h63c2 -39 3 -66 24 -67c48 -2 74 30 87 105c12 67 12 248 12 372c0 121 0 260 29 360c6 22 10 40 20 54c31 38 52 61 83 95c14 16 58 37 82 37c23 0 47 -8 65 -19"],8750:[796,296,684,80,604,"604 250c0 -159 -80 -250 -230 -261c-4 -35 -10 -69 -18 -99c-7 -22 -11 -40 -21 -54c-30 -38 -52 -61 -82 -95c-15 -16 -59 -37 -83 -37c-22 0 -46 8 -65 19c6 26 12 67 9 117h63c2 -39 3 -66 24 -67c47 -2 73 30 87 105c4 24 7 65 9 112c-141 16 -217 105 -217 260 c0 159 80 250 230 261c4 35 10 69 18 99c7 22 11 40 21 54c30 38 52 61 82 95c15 16 59 37 83 37c22 0 46 -8 65 -19c-6 -26 -12 -67 -9 -117h-63c-2 39 -3 66 -24 67c-47 2 -73 -30 -87 -105c-4 -24 -7 -65 -9 -112c141 -16 217 -105 217 -260zM554 250 c0 122 -59 195 -168 209l-2 -209c0 -68 0 -141 -5 -210c114 12 175 85 175 210zM305 460c-114 -12 -175 -85 -175 -210c0 -122 59 -195 168 -209l2 209c0 68 0 141 5 210"],8751:[796,296,1002,80,922,"922 250c0 -121 -78 -205 -228 -242c-4 -42 -10 -83 -20 -118c-7 -22 -11 -40 -21 -54c-30 -38 -52 -61 -82 -95c-15 -16 -59 -37 -83 -37c-22 0 -46 8 -65 19c6 26 12 67 9 117h63c2 -39 3 -66 24 -67c47 -2 73 30 87 105c5 25 7 67 9 116c-35 -4 -73 -6 -114 -6 c-46 0 -88 3 -126 8c-4 -38 -10 -74 -19 -106c-7 -22 -11 -40 -21 -54c-30 -38 -52 -61 -82 -95c-15 -16 -59 -37 -83 -37c-22 0 -46 8 -65 19c6 26 12 67 9 117h63c2 -39 3 -66 24 -67c47 -2 73 30 87 105c5 28 8 77 10 133c-144 37 -218 120 -218 239 c0 121 78 205 228 242c4 42 10 83 20 118c7 22 11 40 21 54c30 38 52 61 82 95c15 16 59 37 83 37c22 0 46 -8 65 -19c-6 -26 -12 -67 -9 -117h-63c-2 39 -3 66 -24 67c-47 2 -73 -30 -87 -105c-5 -25 -7 -67 -9 -116c35 4 73 6 114 6c46 0 88 -3 126 -8c4 38 10 74 19 106 c7 22 11 40 21 54c30 38 52 61 82 95c15 16 59 37 83 37c22 0 46 -8 65 -19c-6 -26 -12 -67 -9 -117h-63c-2 39 -3 66 -24 67c-47 2 -73 -30 -87 -105c-5 -28 -8 -77 -10 -133c144 -37 218 -120 218 -239zM872 250c0 95 -59 158 -169 189l-1 -189c0 -61 0 -127 -4 -190 c113 31 174 94 174 190zM304 440c-113 -31 -174 -94 -174 -190c0 -95 59 -158 169 -189l1 189c0 61 0 127 4 190zM623 455c-37 5 -78 7 -122 7c-42 0 -80 -2 -116 -6l-1 -206c0 -66 0 -137 -5 -205c37 -5 78 -7 122 -7c42 0 80 2 116 6l1 206c0 66 0 137 5 205"],8752:[796,296,1320,80,1240,"1240 250c0 -86 -52 -154 -157 -199c-21 -9 -44 -17 -69 -24c-4 -50 -11 -96 -22 -137c-7 -22 -11 -40 -21 -54c-30 -38 -52 -61 -82 -95c-15 -16 -59 -37 -83 -37c-22 0 -46 8 -65 19c6 26 12 67 9 117h63c2 -39 3 -66 24 -67c47 -2 73 30 87 105c5 28 8 75 10 131 c-69 -13 -150 -19 -242 -21c-4 -35 -10 -68 -18 -98c-7 -22 -11 -40 -21 -54c-30 -38 -52 -61 -82 -95c-15 -16 -59 -37 -83 -37c-22 0 -46 8 -65 19c6 26 12 67 9 117h63c2 -39 3 -66 24 -67c47 -2 73 30 87 105c4 24 7 64 9 110c-91 2 -171 10 -238 23 c-5 -44 -11 -85 -21 -121c-7 -22 -11 -40 -21 -54c-30 -38 -52 -61 -82 -95c-15 -16 -59 -37 -83 -37c-22 0 -46 8 -65 19c6 26 12 67 9 117h63c2 -39 3 -66 24 -67c47 -2 73 30 87 105c6 31 9 87 10 151c-22 7 -42 14 -61 22c-105 45 -157 113 -157 199s52 154 157 199 c21 9 44 17 69 24c4 50 11 96 22 137c7 22 11 40 21 54c30 38 52 61 82 95c15 16 59 37 83 37c22 0 46 -8 65 -19c-6 -26 -12 -67 -9 -117h-63c-2 39 -3 66 -24 67c-47 2 -73 -30 -87 -105c-5 -28 -8 -75 -10 -131c69 13 150 19 242 21c4 35 10 68 18 98c7 22 11 40 21 54 c30 38 52 61 82 95c15 16 59 37 83 37c22 0 46 -8 65 -19c-6 -26 -12 -67 -9 -117h-63c-2 39 -3 66 -24 67c-47 2 -73 -30 -87 -105c-4 -24 -7 -64 -9 -110c91 -2 171 -10 238 -23c5 44 11 85 21 121c7 22 11 40 21 54c30 38 52 61 82 95c15 16 59 37 83 37 c22 0 46 -8 65 -19c-6 -26 -12 -67 -9 -117h-63c-2 39 -3 66 -24 67c-47 2 -73 -30 -87 -105c-6 -31 -9 -87 -10 -151c22 -7 42 -14 61 -22c105 -45 157 -113 157 -199zM1190 250c0 68 -45 118 -127 153c-13 6 -27 11 -42 16l-1 -169l-3 -170c17 5 32 11 46 17 c82 35 127 85 127 153zM303 420c-17 -5 -32 -11 -46 -17c-82 -35 -127 -85 -127 -153s45 -118 127 -153c13 -6 27 -11 42 -16l1 169zM623 462c-91 -2 -171 -9 -238 -22l-1 -190c0 -61 0 -127 -4 -189c67 -13 146 -21 236 -23l2 212c0 68 0 142 5 212zM940 439 c-67 13 -146 21 -236 23l-2 -212c0 -68 0 -142 -5 -212c91 2 171 9 238 22l1 190c0 61 0 127 4 189"],8753:[796,296,726,80,686,"686 355c-37 -43 -70 -89 -97 -139c-43 37 -90 70 -139 97c0 12 -1 23 -3 34s-5 22 -9 33c39 -22 76 -47 112 -75c-16 90 -72 142 -164 154l-2 -209c0 -121 0 -260 -28 -360c-7 -22 -11 -40 -21 -54c-30 -38 -52 -61 -82 -95c-15 -16 -59 -37 -83 -37c-22 0 -46 8 -65 19 c6 26 12 67 9 117h63c2 -39 3 -66 24 -67c47 -2 73 30 87 105c12 67 12 248 12 372c0 68 0 141 5 210c-114 -12 -175 -85 -175 -210c-8 2 -17 3 -25 3s-17 -1 -25 -3c0 159 80 250 230 261c4 35 10 69 18 99c7 22 11 40 21 54c30 38 52 61 82 95c15 16 59 37 83 37 c22 0 46 -8 65 -19c-6 -26 -12 -67 -9 -117h-63c-2 39 -3 66 -24 67c-47 2 -73 -30 -87 -105c-4 -24 -7 -65 -9 -112c119 -13 191 -79 211 -191c23 36 48 71 76 103c0 -12 1 -23 3 -34s5 -22 9 -33"],8754:[796,296,747,80,707,"707 347c-43 7 -86 18 -127 33c16 -36 24 -80 24 -130c0 -159 -80 -250 -230 -261c-4 -35 -10 -69 -18 -99c-7 -22 -11 -40 -21 -54c-30 -38 -52 -61 -82 -95c-15 -16 -59 -37 -83 -37c-22 0 -46 8 -65 19c6 26 12 67 9 117h63c2 -39 3 -66 24 -67c47 -2 73 30 87 105 c4 24 7 65 9 112c-141 16 -217 105 -217 260c0 159 80 250 230 261c4 35 10 69 18 99c7 22 11 40 21 54c30 38 52 61 82 95c15 16 59 37 83 37c22 0 46 -8 65 -19c-6 -26 -12 -67 -9 -117h-63c-2 39 -3 66 -24 67c-47 2 -73 -30 -87 -105c-4 -24 -7 -65 -9 -112 c33 -4 62 -12 88 -24c-5 -6 -10 -14 -13 -21c-4 -8 -6 -16 -8 -24c-20 9 -43 15 -68 18l-2 -209c0 -68 0 -141 -5 -210c114 12 175 85 175 210c0 40 -6 75 -18 104c-10 -42 -23 -84 -39 -124c-3 11 -8 21 -14 31c-5 10 -12 19 -19 28c21 53 37 108 47 163 c52 -21 107 -36 163 -46c4 -11 8 -21 14 -31c5 -10 12 -20 19 -28zM305 460c-114 -12 -175 -85 -175 -210c0 -122 59 -195 168 -209l2 209c0 68 0 141 5 210"],8755:[796,296,689,80,649,"649 456c-26 -51 -46 -104 -61 -159c-50 26 -104 46 -158 61c-3 11 -7 22 -12 32c-4 10 -10 20 -16 30c42 -11 83 -26 123 -44c-27 47 -75 75 -139 83l-2 -209c0 -68 0 -141 -5 -210c114 12 175 85 175 210c8 -2 17 -3 25 -3s17 1 25 3c0 -159 -80 -250 -230 -261 c-4 -35 -10 -69 -18 -99c-7 -22 -11 -40 -21 -54c-30 -38 -52 -61 -82 -95c-15 -16 -59 -37 -83 -37c-22 0 -46 8 -65 19c6 26 12 67 9 117h63c2 -39 3 -66 24 -67c47 -2 73 30 87 105c4 24 7 65 9 112c-141 16 -217 105 -217 260c0 159 80 250 230 261c4 35 10 69 18 99 c7 22 11 40 21 54c30 38 52 61 82 95c15 16 59 37 83 37c22 0 46 -8 65 -19c-6 -26 -12 -67 -9 -117h-63c-2 39 -3 66 -24 67c-47 2 -73 -30 -87 -105c-4 -24 -7 -65 -9 -112c88 -10 149 -49 184 -113c14 41 30 82 50 121c3 -11 6 -22 11 -32c5 -11 10 -21 17 -30zM305 460 c-114 -12 -175 -85 -175 -210c0 -122 59 -195 168 -209l2 209c0 68 0 141 5 210"],8758:[468,-32,280,80,200,"200 408c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60zM200 92c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60"],8759:[468,-32,596,80,516,"516 408c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60zM516 92c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60zM200 408c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60zM200 92c0 -36 -24 -60 -60 -60 s-60 24 -60 60s24 60 60 60s60 -24 60 -60"],8760:[520,-220,760,80,680,"680 220h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM440 460c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60"],8761:[441,-59,880,80,800,"560 220h-480c2 10 3 20 3 30s-1 20 -3 30h480c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM800 381c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60zM800 119c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60"],8762:[520,20,760,80,680,"680 220h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM200 460c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60zM200 40c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60zM680 460c0 -36 -24 -60 -60 -60 s-60 24 -60 60s24 60 60 60s60 -24 60 -60zM680 40c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60"],8763:[497,-3,758,80,678,"678 324c-29 -89 -62 -139 -124 -156c-13 -4 -26 -5 -38 -5c-54 0 -107 30 -154 62c-36 25 -75 53 -117 53c-8 0 -16 -1 -24 -4c-47 -13 -81 -43 -103 -110c-5 4 -12 7 -18 9s-13 3 -20 3c29 89 62 139 124 156c13 4 26 5 38 5c54 0 107 -30 154 -62 c36 -25 75 -53 117 -53c8 0 16 1 24 4c47 13 81 43 103 110c6 -4 12 -7 18 -9c7 -2 13 -3 20 -3zM439 437c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60zM439 63c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60"],8766:[390,-110,751,80,671,"671 250c0 -40 -20 -80 -62 -112c-22 -16 -45 -24 -70 -24c-65 0 -135 52 -187 117c-50 64 -118 125 -175 83c-29 -22 -42 -51 -42 -78c0 -40 28 -77 80 -86c-2 -6 -3 -13 -3 -20s1 -14 3 -20c-85 15 -135 76 -135 140c0 40 19 80 61 112c22 16 46 24 71 24 c65 0 135 -52 187 -117c50 -64 118 -125 174 -83c29 22 43 51 43 78c0 40 -28 77 -81 86c2 6 3 13 3 20s-1 14 -3 20c86 -15 136 -76 136 -140"],8767:[467,-33,760,80,680,"680 250c-39 -151 -86 -217 -160 -217c-99 0 -150 106 -170 212c-13 76 -39 162 -110 162c-55 0 -92 -46 -120 -157c-6 2 -13 3 -20 3s-14 -1 -20 -3c39 151 86 217 160 217c99 0 150 -106 170 -212c13 -76 39 -162 110 -162c55 0 92 46 120 157c6 -2 13 -3 20 -3 s14 1 20 3"],8772:[550,50,760,80,680,"680 110h-323l-55 -160c-8 2 -17 3 -25 3c-9 0 -18 -1 -26 -3l55 160h-226c2 10 3 20 3 30s-1 20 -3 30h247l53 154l-17 11c-36 25 -75 53 -117 53c-8 0 -16 -1 -24 -4c-47 -13 -81 -43 -103 -110c-6 4 -12 7 -18 9c-7 2 -13 3 -20 3c29 89 62 139 124 156 c13 4 26 5 38 5c54 0 107 -30 154 -62l3 -3l58 168c8 -2 17 -3 26 -3c8 0 17 1 25 3l-67 -195c23 -13 47 -23 72 -23c8 0 16 1 24 4c47 13 81 43 103 110c6 -4 12 -7 18 -9c7 -2 13 -3 20 -3c-29 -89 -62 -139 -124 -156c-13 -4 -26 -5 -38 -5c-33 0 -64 10 -95 26l-44 -129 h302c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8775:[550,50,760,80,680,"680 40h-347l-31 -90c-8 2 -17 3 -25 3c-9 0 -18 -1 -26 -3l31 90h-202c2 10 3 20 3 30s-1 20 -3 30h223l41 120h-264c2 10 3 20 3 30s-1 20 -3 30h285l35 101c-13 8 -25 16 -37 24c-36 25 -75 53 -117 53c-8 0 -16 -1 -24 -4c-47 -13 -81 -43 -103 -110 c-6 4 -12 7 -18 9c-7 2 -13 3 -20 3c29 89 62 139 124 156c13 4 26 5 38 5c54 0 107 -30 154 -62l23 -16l38 111c8 -2 17 -3 26 -3c8 0 17 1 25 3l-47 -135c17 -8 34 -13 52 -13c8 0 16 1 24 4c47 13 81 43 103 110c6 -4 12 -7 18 -9c7 -2 13 -3 20 -3 c-29 -89 -62 -139 -124 -156c-13 -4 -26 -5 -38 -5c-25 0 -50 6 -74 16l-27 -79h264c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-285l-41 -120h326c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8777:[550,50,758,80,678,"678 214c-29 -89 -62 -139 -124 -156c-13 -4 -26 -5 -38 -5c-54 0 -107 30 -154 62l-3 3l-58 -168c-8 2 -17 3 -25 3c-9 0 -18 -1 -26 -3l67 195c-23 13 -47 23 -72 23c-8 0 -16 -1 -24 -4c-47 -13 -81 -43 -103 -110c-5 4 -12 7 -18 9s-13 3 -20 3c29 89 62 139 124 156 c13 4 26 5 38 5c33 0 64 -10 95 -26l42 123l-17 11c-36 25 -75 53 -117 53c-8 0 -16 -1 -24 -4c-47 -13 -81 -43 -103 -110c-5 4 -12 7 -18 9s-13 3 -20 3c29 89 62 139 124 156c13 4 26 5 38 5c54 0 107 -30 154 -62l3 -3l58 168c8 -2 17 -3 26 -3c8 0 17 1 25 3l-67 -195 c23 -13 47 -23 72 -23c8 0 16 1 24 4c47 13 81 43 103 110c6 -4 12 -7 18 -9c7 -2 13 -3 20 -3c-29 -89 -62 -139 -124 -156c-13 -4 -26 -5 -38 -5c-33 0 -64 10 -95 26l-42 -123l17 -11c36 -25 75 -53 117 -53c8 0 16 1 24 4c47 13 81 43 103 110c6 -4 12 -7 18 -9 c7 -2 13 -3 20 -3"],8779:[517,17,758,80,678,"678 504c-29 -89 -62 -139 -124 -156c-13 -4 -26 -5 -38 -5c-54 0 -107 30 -154 62c-36 25 -75 53 -117 53c-8 0 -16 -1 -24 -4c-47 -13 -81 -43 -103 -110c-5 4 -12 7 -18 9s-13 3 -20 3c29 89 62 139 124 156c13 4 26 5 38 5c54 0 107 -30 154 -62 c36 -25 75 -53 117 -53c8 0 16 1 24 4c47 13 81 43 103 110c6 -4 12 -7 18 -9c7 -2 13 -3 20 -3zM678 324c-29 -89 -62 -139 -124 -156c-13 -4 -26 -5 -38 -5c-54 0 -107 30 -154 62c-36 25 -75 53 -117 53c-8 0 -16 -1 -24 -4c-47 -13 -81 -43 -103 -110c-5 4 -12 7 -18 9 s-13 3 -20 3c29 89 62 139 124 156c13 4 26 5 38 5c54 0 107 -30 154 -62c36 -25 75 -53 117 -53c8 0 16 1 24 4c47 13 81 43 103 110c6 -4 12 -7 18 -9c7 -2 13 -3 20 -3zM678 144c-29 -89 -62 -139 -124 -156c-13 -4 -26 -5 -38 -5c-54 0 -107 30 -154 62 c-36 25 -75 53 -117 53c-8 0 -16 -1 -24 -4c-47 -13 -81 -43 -103 -110c-5 4 -12 7 -18 9s-13 3 -20 3c29 89 62 139 124 156c13 4 26 5 38 5c54 0 107 -30 154 -62c36 -25 75 -53 117 -53c8 0 16 1 24 4c47 13 81 43 103 110c6 -4 12 -7 18 -9c7 -2 13 -3 20 -3"],8780:[518,-40,760,80,680,"679 357c-7 0 -13 -1 -20 -3c-6 -2 -12 -5 -18 -9c-22 67 -56 97 -103 110c-8 2 -16 3 -24 3c-42 0 -81 -27 -117 -53c-47 -32 -99 -63 -153 -63c-13 0 -26 2 -39 5c-62 18 -95 67 -124 156c7 0 13 1 20 3c6 2 12 5 18 9c22 -67 56 -97 103 -110c8 -2 16 -3 24 -3 c42 0 81 27 117 53c47 32 99 63 153 63c13 0 26 -2 39 -5c62 -18 95 -67 124 -156zM680 220h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM680 40h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8788:[441,-59,880,80,800,"800 330h-480c2 10 3 20 3 30s-1 20 -3 30h480c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM800 110h-480c2 10 3 20 3 30s-1 20 -3 30h480c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM200 381c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60zM200 119 c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60"],8789:[441,-59,880,80,800,"560 330h-480c2 10 3 20 3 30s-1 20 -3 30h480c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM560 110h-480c2 10 3 20 3 30s-1 20 -3 30h480c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM800 381c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60zM800 119 c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60"],8792:[540,0,760,80,680,"680 220h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM680 0h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM680 395c-92 53 -194 85 -300 85s-208 -32 -300 -85c2 12 3 23 3 35s-1 23 -3 35c91 52 195 75 300 75 s209 -23 300 -75c-2 -12 -3 -23 -3 -35s1 -23 3 -35"],8793:[554,54,760,80,680,"680 166h-600c2 9 3 19 3 30c0 10 -1 20 -3 30h600c-2 -10 -3 -20 -3 -30c0 -11 1 -21 3 -30zM680 -54h-600c2 9 3 19 3 30c0 10 -1 20 -3 30h600c-2 -10 -3 -20 -3 -30c0 -11 1 -21 3 -30zM546 346c-12 2 -24 3 -36 3s-24 -1 -36 -3l-94 145l-94 -145c-12 2 -24 3 -36 3 s-24 -1 -36 -3l136 208c10 -2 20 -3 30 -3s20 1 30 3"],8794:[554,54,760,80,680,"680 166h-600c2 9 3 19 3 30c0 10 -1 20 -3 30h600c-2 -10 -3 -20 -3 -30c0 -11 1 -21 3 -30zM680 -54h-600c2 9 3 19 3 30c0 10 -1 20 -3 30h600c-2 -10 -3 -20 -3 -30c0 -11 1 -21 3 -30zM546 554l-136 -208c-10 2 -20 3 -30 3s-20 -1 -30 -3l-136 208 c12 -2 24 -3 36 -3s24 1 36 3l94 -145l94 145c12 -2 24 -3 36 -3s24 1 36 3"],8795:[853,-110,760,80,680,"680 330h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM680 110h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM566 711l-140 -65l75 -134l-16 -12l-105 113l-105 -113l-16 12l75 134l-140 65l6 19l152 -30l18 153 h20l18 -153l152 30"],8797:[867,-110,925,80,845,"762 330h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM762 110h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM374 510c-20 1 -37 2 -53 2c-13 0 -26 -1 -44 -3l2 40l-50 -38c-4 -2 -17 -5 -28 -5 c-35 0 -60 7 -79 21c-27 20 -42 52 -42 92c0 43 21 79 52 94l46 22c14 8 26 10 42 10c17 0 32 -3 58 -13v79c0 11 -2 15 -9 15h-34v22c45 7 63 11 87 19l9 -7v-295c0 -25 -1 -28 14 -29l29 -1v-25zM278 622v61c0 3 -7 7 -17 13c-17 11 -37 16 -56 16c-43 0 -70 -28 -70 -77 c0 -54 31 -92 74 -92c23 0 48 14 61 35c7 10 8 15 8 44zM633 651c0 -6 0 -11 -1 -21c-41 -6 -63 -8 -99 -8h-72c2 -23 6 -35 14 -48c13 -23 41 -36 73 -36c21 0 34 4 69 23l12 -8l-13 -21c-2 -3 -14 -10 -29 -16c-23 -9 -42 -13 -61 -13c-42 0 -78 16 -100 42 c-15 19 -23 46 -23 77c0 51 18 82 64 105c21 12 44 19 64 19c62 0 102 -38 102 -95zM577 650c-1 26 -6 40 -15 53c-9 12 -21 17 -36 17c-24 0 -45 -11 -56 -30c-5 -12 -7 -21 -7 -39c25 -2 38 -3 61 -3zM845 817l-12 -5c-14 11 -22 14 -36 14c-26 0 -31 -13 -31 -62v-36 c21 0 42 0 70 2l-6 -35h-64v-130c0 -25 -1 -28 14 -29l29 -1v-25l-71 2l-69 -2v25l28 1c16 1 15 4 15 29v130l-36 -2v19l36 15v16c0 33 7 56 23 72l30 30c12 14 33 22 50 22c7 0 15 -1 30 -6v-44"],8798:[745,-110,760,80,680,"680 330h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM680 110h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM608 510c-21 1 -36 2 -52 2c-13 0 -27 -1 -45 -2v141c0 33 -18 55 -43 55c-29 0 -62 -20 -62 -40 v-101c0 -25 0 -28 15 -29l29 -1v-25l-70 2l-71 -2v25l30 1c14 1 14 4 14 29v86c0 33 -17 55 -43 55c-28 0 -61 -20 -61 -40v-101c0 -25 -1 -28 15 -29l26 -1v-25l-66 2l-72 -2v25l29 1c15 1 14 4 14 29v107c0 27 -1 30 -18 30h-24v23c32 3 61 9 87 20l9 -3v-34l29 23 c10 8 26 14 45 14c37 0 58 -13 76 -43l36 29c10 8 26 14 45 14c52 0 84 -32 84 -82v-98c0 -25 -1 -28 14 -29l30 -1v-25"],8799:[870,-110,760,80,680,"680 330h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM680 110h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM483 779c0 -32 -14 -55 -63 -100c-43 -37 -49 -46 -49 -62c0 -8 3 -15 15 -28l-20 -12 c-22 12 -31 26 -31 45c0 20 9 36 44 74c31 35 41 51 41 72c0 32 -25 54 -61 54c-22 0 -38 -6 -43 -20l-12 -30l-27 7l23 70c30 15 52 21 77 21c60 0 106 -39 106 -91zM407 501c0 -21 -18 -39 -39 -39c-19 0 -36 19 -36 39s17 37 36 37c21 0 39 -17 39 -37"],8802:[650,150,760,80,680,"680 0h-361l-51 -150c-8 2 -17 3 -25 3c-9 0 -18 -1 -26 -3l52 150h-189c2 10 3 20 3 30s-1 20 -3 30h209l55 160h-264c2 10 3 20 3 30s-1 20 -3 30h285l55 160h-340c2 10 3 20 3 30s-1 20 -3 30h361l51 150c8 -2 17 -3 26 -3c8 0 17 1 25 3l-52 -150h189 c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-209l-55 -160h264c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-285l-55 -160h340c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8803:[610,110,760,80,680,"680 550h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM680 330h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM680 110h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM680 -110h-600 c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8813:[650,150,760,80,680,"680 65c-92 53 -194 85 -300 85h-9l-103 -300c-8 2 -17 3 -25 3c-9 0 -18 -1 -26 -3l102 296c-84 -9 -165 -38 -239 -81c2 12 3 23 3 35s-1 23 -3 35c80 45 169 69 260 74l28 81c-101 2 -200 25 -288 75c2 12 3 23 3 35s-1 23 -3 35c92 -53 194 -85 300 -85h9l103 300 c8 -2 17 -3 26 -3c8 0 17 1 25 3l-102 -296c84 9 165 38 239 81c-2 -12 -3 -23 -3 -35s1 -23 3 -35c-80 -45 -169 -69 -260 -74l-28 -81c101 -2 200 -25 288 -75c-2 -12 -3 -23 -3 -35s1 -23 3 -35"],8820:[706,206,766,80,686,"686 86l-292 122l-67 -194c25 -12 50 -27 73 -43c36 -25 75 -53 117 -53c8 0 16 1 24 4c47 13 81 43 103 110c6 -3 12 -7 18 -9c7 -2 13 -3 20 -3c-29 -89 -62 -138 -124 -156c-13 -4 -26 -5 -38 -5c-54 0 -107 30 -154 63c-19 12 -38 26 -58 36l-57 -164 c-8 2 -16 3 -25 3s-17 -1 -25 -3l61 179c-4 1 -8 1 -13 1c-8 0 -16 -1 -24 -3c-47 -14 -81 -44 -103 -111c-6 4 -12 7 -18 9c-7 2 -13 3 -20 3c29 89 62 139 124 156c13 4 26 6 38 6s24 -2 36 -4l68 196l-270 113c2 10 3 20 3 30s-1 20 -3 30l384 160l51 147 c8 -2 16 -3 25 -3s17 1 25 3l-42 -123l163 68c-2 -10 -3 -21 -3 -32s1 -22 3 -33l-189 -79l-84 -242l273 -114c-2 -10 -3 -21 -3 -32s1 -22 3 -33zM438 483l-274 -114l205 -86"],8821:[706,206,766,80,686,"686 339l-288 -120l-71 -205c25 -12 50 -27 73 -43c36 -25 75 -53 117 -53c8 0 16 1 24 4c47 13 81 43 103 110c6 -3 12 -7 18 -9c7 -2 13 -3 20 -3c-29 -89 -62 -138 -124 -156c-13 -4 -26 -5 -38 -5c-54 0 -107 30 -154 63c-19 12 -38 26 -58 36l-57 -164 c-8 2 -16 3 -25 3s-17 -1 -25 -3l61 179c-4 1 -8 1 -13 1c-8 0 -16 -1 -24 -3c-47 -14 -81 -44 -103 -111c-6 4 -12 7 -18 9c-7 2 -13 3 -20 3c29 89 62 139 124 156c13 4 26 6 38 6s24 -2 36 -4l56 164l-258 -108c2 11 3 22 3 33s-1 22 -3 32l284 119l60 173l-344 143 c2 11 3 22 3 33s-1 22 -3 32l364 -151l71 206c8 -2 16 -3 25 -3s17 1 25 3l-77 -225l198 -82c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM602 369l-134 55l-44 -130"],8824:[761,261,771,80,691,"691 6l-421 -165l-35 -102c-8 2 -17 3 -25 3c-9 0 -17 -1 -26 -3l28 79l-126 -49c2 10 3 21 3 32s-1 21 -3 32l151 59l87 253l-238 94c2 10 3 21 3 32s-1 21 -3 32l258 -101l39 114l-303 118c2 10 3 20 3 30s-1 20 -3 30l421 165l35 102c9 -2 17 -3 26 -3c8 0 17 1 25 3 l-27 -79l126 49c-2 -10 -3 -21 -3 -32s1 -21 3 -32l-152 -59l-87 -253l239 -94c-2 -10 -3 -21 -3 -32s1 -21 3 -32l-258 101l-40 -114l303 -118c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM475 585l-307 -121l234 -92zM603 36l-234 92l-73 -213"],8825:[761,261,771,80,691,"691 434l-250 -98l-52 -149l297 116c-2 -11 -3 -21 -3 -32s1 -22 3 -32l-322 -126l-47 -136l369 -144c-2 -11 -3 -21 -3 -32s1 -22 3 -32l-388 152l-63 -182c-8 2 -17 3 -25 3c-9 0 -17 -1 -26 -3l69 199l-173 68c2 10 3 20 3 30s-1 20 -3 30l251 98l51 149l-296 -116 c2 11 3 21 3 32s-1 22 -3 32l322 126l46 136l-368 144c2 11 3 21 3 32s-1 22 -3 32l388 -152l62 182c9 -2 17 -3 26 -3c8 0 17 1 25 3l-69 -199l173 -68c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM603 464l-104 41l-33 -95zM305 90l-137 -54l104 -41"],8836:[650,150,778,80,698,"698 -50h-318c-13 0 -26 0 -38 1l-35 -101c-8 2 -17 3 -25 3c-9 0 -18 -1 -26 -3l37 108c-139 28 -213 128 -213 292c0 195 105 300 300 300h117l34 100c8 -2 17 -3 26 -3c8 0 17 1 25 3l-34 -100h150c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-171l-165 -480h18h318 c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM476 490h-96c-156 0 -240 -84 -240 -240c0 -132 60 -212 173 -234"],8837:[650,150,778,80,698,"698 250c0 -195 -105 -300 -300 -300h-117l-34 -100c-8 2 -17 3 -25 3c-9 0 -18 -1 -26 -3l34 100h-150c2 10 3 20 3 30s-1 20 -3 30h171l165 480h-18h-318c2 10 3 20 3 30s-1 20 -3 30h318c13 0 26 0 38 -1l35 101c8 -2 17 -3 26 -3c8 0 17 1 25 3l-37 -108 c139 -28 213 -128 213 -292zM638 250c0 132 -60 212 -173 234l-163 -474h96c156 0 240 84 240 240"],8844:[550,68,760,80,680,"680 232c0 -195 -105 -300 -300 -300s-300 105 -300 300v318c10 -2 20 -3 30 -3s20 1 30 3v-318c0 -156 84 -240 240 -240s240 84 240 240v318c10 -2 20 -3 30 -3s20 1 30 3v-318zM560 226h-274c33 -29 64 -62 92 -96c-11 2 -23 3 -34 3s-23 -1 -34 -3 c-36 44 -76 84 -120 120c44 36 84 76 120 120c11 -2 23 -3 34 -3s23 1 34 3c-28 -34 -59 -67 -92 -96h274c-2 -8 -3 -16 -3 -24s1 -16 3 -24"],8845:[550,68,760,80,680,"680 232c0 -195 -105 -300 -300 -300s-300 105 -300 300v318c10 -2 20 -3 30 -3s20 1 30 3v-318c0 -156 84 -240 240 -240s240 84 240 240v318c10 -2 20 -3 30 -3s20 1 30 3v-318zM440 250c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60"],8860:[568,68,796,80,716,"716 250c0 -191 -127 -318 -318 -318s-318 127 -318 318s127 318 318 318s318 -127 318 -318zM656 250c0 155 -103 258 -258 258s-258 -103 -258 -258s103 -258 258 -258s258 103 258 258zM558 130h-320c2 10 3 20 3 30s-1 20 -3 30h320c-2 -10 -3 -20 -3 -30 s1 -20 3 -30zM558 310h-320c2 10 3 20 3 30s-1 20 -3 30h320c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8870:[650,150,590,80,510,"510 220h-370v-370c-10 2 -20 3 -30 3s-20 -1 -30 -3v800c10 -2 20 -3 30 -3s20 1 30 3v-370h370c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8871:[650,150,590,80,510,"510 110h-370v-260c-10 2 -20 3 -30 3s-20 -1 -30 -3v800c10 -2 20 -3 30 -3s20 1 30 3v-260h370c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-370v-160h370c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8875:[650,150,770,80,690,"140 -150c-10 2 -20 3 -30 3s-20 -1 -30 -3v800c10 -2 20 -3 30 -3s20 1 30 3v-800zM690 110h-370v-260c-10 2 -20 3 -30 3s-20 -1 -30 -3v800c10 -2 20 -3 30 -3s20 1 30 3v-260h370c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-370v-160h370c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8886:[410,-90,1080,80,1000,"1000 250c0 -96 -64 -160 -160 -160c-86 0 -146 51 -158 130h-284c-12 -79 -72 -130 -158 -130c-96 0 -160 64 -160 160s64 160 160 160c86 0 146 -51 158 -130h284c12 79 72 130 158 130c96 0 160 -64 160 -160zM352 250c0 67 -45 112 -112 112s-112 -45 -112 -112 s45 -112 112 -112s112 45 112 112"],8887:[410,-90,1080,80,1000,"1000 250c0 -96 -64 -160 -160 -160c-86 0 -146 51 -158 130h-284c-12 -79 -72 -130 -158 -130c-96 0 -160 64 -160 160s64 160 160 160c86 0 146 -51 158 -130h284c12 79 72 130 158 130c96 0 160 -64 160 -160zM952 250c0 67 -45 112 -112 112s-112 -45 -112 -112 s45 -112 112 -112s112 45 112 112"],8889:[550,50,760,80,680,"680 220h-220c2 10 3 20 3 30s-1 20 -3 30h220c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM410 330c-10 2 -20 3 -30 3s-20 -1 -30 -3v220c10 -2 20 -3 30 -3s20 1 30 3v-220zM300 220h-220c2 10 3 20 3 30s-1 20 -3 30h220c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM410 -50 c-10 2 -20 3 -30 3s-20 -1 -30 -3v220c10 -2 20 -3 30 -3s20 1 30 3v-220"],8893:[584,84,760,80,680,"680 404l-270 -488c-10 2 -20 3 -30 3s-20 -1 -30 -3l-270 488c11 -2 23 -3 34 -3c12 0 23 1 35 3l231 -418l231 418c12 -2 23 -3 35 -3c11 0 23 1 34 3zM680 524h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8894:[630,103,893,80,813,"813 0h-171c-2 -34 -9 -68 -20 -103c-9 5 -18 9 -28 12c-9 3 -19 6 -29 7c9 28 15 56 17 84h-369c-4 6 -8 12 -13 17s-11 9 -17 13v369c-28 -2 -56 -8 -84 -17c-2 10 -4 20 -7 29c-3 10 -7 19 -12 28c35 11 69 18 103 20v171c10 -2 20 -3 30 -3s20 1 30 3v-170 c212 -14 386 -188 400 -400h170c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM582 60c-14 179 -160 325 -339 339v-339h339"],8895:[651,0,812,80,732,"732 630l-1 -600c-6 -4 -12 -8 -17 -13s-9 -11 -13 -17h-600c-1 9 -4 18 -8 27c-3 8 -8 17 -13 24l600 600c8 -5 16 -10 25 -13c8 -4 17 -6 27 -8zM671 558l-497 -498h497v498"],8896:[744,230,860,80,780,"780 -230c-11 2 -23 3 -35 3c-11 0 -23 -1 -34 -3l-281 854l-281 -854c-11 2 -23 3 -34 3c-12 0 -24 -1 -35 -3l320 974c10 -2 20 -3 30 -3s20 1 30 3"],8897:[730,244,860,80,780,"780 730l-320 -974c-10 2 -20 3 -30 3s-20 -1 -30 -3l-320 974c11 -2 23 -3 35 -3c11 0 23 1 34 3l281 -854l281 854c11 -2 23 -3 34 -3c12 0 24 1 35 3"],8898:[748,230,860,80,780,"780 -230c-11 2 -22 3 -33 3s-22 -1 -33 -3v628c0 185 -99 284 -284 284s-284 -99 -284 -284v-628c-11 2 -22 3 -33 3s-22 -1 -33 -3v628c0 227 123 350 350 350s350 -123 350 -350v-628"],8899:[730,248,860,80,780,"780 102c0 -227 -123 -350 -350 -350s-350 123 -350 350v628c11 -2 22 -3 33 -3s22 1 33 3v-628c0 -185 99 -284 284 -284s284 99 284 284v628c11 -2 22 -3 33 -3s22 1 33 3v-628"],8903:[556,56,772,80,692,"692 -14c-8 -5 -16 -12 -23 -19s-13 -15 -19 -23l-264 264l-264 -264c-5 8 -12 16 -19 23s-15 14 -23 19l234 234h-228c2 10 3 20 3 30s-1 20 -3 30h228l-234 234c8 5 16 12 23 19s14 15 19 23l264 -264l264 264c6 -8 12 -16 19 -23s15 -14 23 -19l-233 -234h227 c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-227zM446 38c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60zM446 462c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60"],8917:[650,150,760,80,680,"680 110h-192v-260c-8 2 -16 3 -24 3s-16 -1 -24 -3v260h-120v-260c-8 2 -16 3 -24 3s-16 -1 -24 -3v260h-192c2 10 3 20 3 30s-1 20 -3 30h192v160h-192c2 10 3 20 3 30s-1 20 -3 30h192v260c8 -2 16 -3 24 -3s16 1 24 3v-260h120v260c8 -2 16 -3 24 -3s16 1 24 3v-260 h192c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-192v-160h192c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM440 170v160h-120v-160h120"],8924:[623,113,766,80,686,"686 -113l-606 253c2 10 3 20 3 30s-1 20 -3 30l606 253c-2 -11 -3 -22 -3 -33s1 -22 3 -33l-522 -217l522 -217c-2 -11 -3 -22 -3 -33s1 -22 3 -33zM686 563h-606c2 9 3 19 3 30c0 10 -1 20 -3 30h606c-2 -10 -3 -20 -3 -30c0 -11 1 -21 3 -30"],8925:[623,113,766,80,686,"686 140l-606 -253c2 11 3 22 3 33s-1 22 -3 33l522 217l-522 217c2 11 3 22 3 33s-1 22 -3 33l606 -253c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM686 563h-606c2 9 3 19 3 30c0 10 -1 20 -3 30h606c-2 -10 -3 -20 -3 -30c0 -11 1 -21 3 -30"],8930:[690,190,760,80,680,"680 -140h-409l-17 -50c-8 2 -17 3 -25 3c-9 0 -18 -1 -26 -3l17 50h-140c2 10 3 20 3 30s-1 20 -3 30h161l41 120h-172c-4 6 -8 12 -13 17s-11 9 -17 13v540c6 4 12 8 17 13s9 11 13 17h379l17 50c8 -2 17 -3 26 -3c8 0 17 1 25 3l-17 -50h140c-2 -10 -3 -20 -3 -30 s1 -20 3 -30h-161l-165 -480h326c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-347l-41 -120h388c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM468 580h-328v-480h163"],8931:[690,190,760,80,680,"680 -140h-409l-17 -50c-8 2 -17 3 -25 3c-9 0 -18 -1 -26 -3l17 50h-140c2 10 3 20 3 30s-1 20 -3 30h161l41 120h-202c2 10 3 20 3 30s-1 20 -3 30h223l165 480h-388c2 10 3 20 3 30s-1 20 -3 30h409l17 50c8 -2 17 -3 26 -3c8 0 17 1 25 3l-17 -50h110 c4 -6 8 -12 13 -17s11 -9 17 -13v-540c-6 -4 -12 -8 -17 -13s-9 -11 -13 -17h-317l-41 -120h388c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM620 580h-101l-165 -480h266v480"],8932:[640,220,760,80,680,"680 40h-570c-4 6 -8 12 -13 17s-11 9 -17 13v540c6 4 12 8 17 13s9 11 13 17h570c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-540v-480h540c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM680 -140h-291l-52 -80c-9 2 -19 3 -28 3c-10 0 -20 -1 -29 -3l52 80h-252c2 10 3 20 3 30 s-1 20 -3 30h291l52 80c9 -2 19 -3 29 -3c9 0 19 1 28 3l-52 -80h252c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8933:[640,220,760,80,680,"680 610v-540c-6 -4 -12 -8 -17 -13s-9 -11 -13 -17h-570c2 10 3 20 3 30s-1 20 -3 30h540v480h-540c2 10 3 20 3 30s-1 20 -3 30h570c4 -6 8 -12 13 -17s11 -9 17 -13zM680 -140h-291l-52 -80c-9 2 -19 3 -28 3c-10 0 -20 -1 -29 -3l52 80h-252c2 10 3 20 3 30 s-1 20 -3 30h291l52 80c9 -2 19 -3 29 -3c9 0 19 1 28 3l-52 -80h252c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8944:[536,36,733,80,653,"426 250c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60zM653 476c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60zM200 24c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60"],10752:[708,208,1076,80,996,"996 250c0 -275 -183 -458 -458 -458s-458 183 -458 458s183 458 458 458s458 -183 458 -458zM598 250c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60zM930 250c0 235 -157 392 -392 392s-392 -157 -392 -392s157 -392 392 -392s392 157 392 392"],10753:[708,208,1076,80,996,"929 283c-13 206 -152 345 -358 358v-358h358zM505 641c-206 -13 -345 -152 -358 -358h358v358zM505 -141v358h-358c13 -206 152 -345 358 -358zM929 217h-358v-358c206 13 345 152 358 358zM996 250c0 -275 -183 -458 -458 -458s-458 183 -458 458s183 458 458 458 s458 -183 458 -458"],10754:[708,208,1076,80,996,"930 250c0 104 -31 193 -86 260l-259 -260l259 -260c55 67 86 156 86 260zM798 556c-67 55 -156 86 -260 86s-193 -31 -260 -86l260 -259zM491 250l-259 260c-55 -67 -86 -156 -86 -260s31 -193 86 -260zM798 -56l-260 259l-260 -259c67 -55 156 -86 260 -86 s193 31 260 86zM996 250c0 -275 -183 -458 -458 -458s-458 183 -458 458s183 458 458 458s458 -183 458 -458"],10755:[730,248,860,80,780,"780 102c0 -227 -123 -350 -350 -350s-350 123 -350 350v628c11 -2 22 -3 33 -3s22 1 33 3v-628c0 -185 99 -284 284 -284s284 99 284 284v628c11 -2 22 -3 33 -3s22 1 33 3v-628zM490 250c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60"],10756:[730,248,860,80,780,"780 102c0 -227 -123 -350 -350 -350s-350 123 -350 350v628c11 -2 22 -3 33 -3s22 1 33 3v-628c0 -185 99 -284 284 -284s284 99 284 284v628c11 -2 22 -3 33 -3s22 1 33 3v-628zM670 217h-207v-207c-11 2 -22 3 -33 3s-22 -1 -33 -3v207h-207c2 11 3 22 3 33 s-1 22 -3 33h207v207c11 -2 22 -3 33 -3s22 1 33 3v-207h207c-2 -11 -3 -22 -3 -33s1 -22 3 -33"],10757:[747,213,860,80,780,"780 -213c-11 1 -22 3 -33 3s-22 -2 -33 -3v893l-568 1v-894c-11 1 -22 3 -33 3s-22 -2 -33 -3v927c7 4 13 8 19 14c5 5 10 12 14 18l634 1c4 -7 9 -14 14 -19c6 -6 12 -10 19 -14v-927"],10758:[713,247,860,80,780,"780 713v-927c-7 -4 -13 -8 -19 -14c-5 -5 -10 -12 -14 -19l-634 1c-4 6 -9 13 -14 18c-6 6 -12 10 -19 14v927c11 -1 22 -3 33 -3s22 2 33 3v-894h568v894c11 -1 22 -3 33 -3s22 2 33 3"],10761:[635,135,929,80,849,"849 -88c-9 -6 -17 -13 -25 -21s-15 -17 -21 -26l-338 338l-338 -338c-7 9 -14 18 -22 26c-7 8 -16 15 -25 21l338 338l-338 338c9 6 18 13 25 21c8 8 15 17 22 26l338 -338l338 338c6 -9 13 -18 21 -26s16 -15 25 -21l-338 -338"],10764:[796,296,1588,80,1508,"554 777c-6 -26 -12 -67 -9 -117h-63c-2 39 -3 66 -23 67c-48 2 -74 -30 -88 -105c-12 -67 -12 -248 -12 -372c0 -121 0 -260 -28 -360c-7 -22 -11 -40 -21 -54c-30 -38 -52 -61 -82 -95c-15 -16 -59 -37 -82 -37s-47 8 -66 19c6 26 12 67 9 117h63c2 -39 3 -66 24 -67 c48 -2 74 30 87 105c12 67 12 248 12 372c0 121 0 260 29 360c6 22 10 40 20 54c31 38 52 61 83 95c14 16 58 37 82 37c23 0 47 -8 65 -19zM872 777c-6 -26 -12 -67 -9 -117h-63c-2 39 -3 66 -23 67c-48 2 -74 -30 -88 -105c-12 -67 -12 -248 -12 -372 c0 -121 0 -260 -28 -360c-7 -22 -11 -40 -21 -54c-30 -38 -52 -61 -82 -95c-15 -16 -59 -37 -82 -37s-47 8 -66 19c6 26 12 67 9 117h63c2 -39 3 -66 24 -67c48 -2 74 30 87 105c12 67 12 248 12 372c0 121 0 260 29 360c6 22 10 40 20 54c31 38 52 61 83 95 c14 16 58 37 82 37c23 0 47 -8 65 -19zM1190 777c-6 -26 -12 -67 -9 -117h-63c-2 39 -3 66 -23 67c-48 2 -74 -30 -88 -105c-12 -67 -12 -248 -12 -372c0 -121 0 -260 -28 -360c-7 -22 -11 -40 -21 -54c-30 -38 -52 -61 -82 -95c-15 -16 -59 -37 -82 -37s-47 8 -66 19 c6 26 12 67 9 117h63c2 -39 3 -66 24 -67c48 -2 74 30 87 105c12 67 12 248 12 372c0 121 0 260 29 360c6 22 10 40 20 54c31 38 52 61 83 95c14 16 58 37 82 37c23 0 47 -8 65 -19zM1508 777c-6 -26 -12 -67 -9 -117h-63c-2 39 -3 66 -23 67c-48 2 -74 -30 -88 -105 c-12 -67 -12 -248 -12 -372c0 -121 0 -260 -28 -360c-7 -22 -11 -40 -21 -54c-30 -38 -52 -61 -82 -95c-15 -16 -59 -37 -82 -37s-47 8 -66 19c6 26 12 67 9 117h63c2 -39 3 -66 24 -67c48 -2 74 30 87 105c12 67 12 248 12 372c0 121 0 260 29 360c6 22 10 40 20 54 c31 38 52 61 83 95c14 16 58 37 82 37c23 0 47 -8 65 -19"],10769:[796,296,726,80,686,"686 145c-4 -11 -7 -22 -9 -33s-3 -22 -3 -34c-28 32 -53 67 -76 103c-21 -116 -97 -182 -224 -192c-4 -35 -10 -69 -18 -99c-7 -22 -11 -40 -21 -54c-30 -38 -52 -61 -82 -95c-15 -16 -59 -37 -83 -37c-22 0 -46 8 -65 19c6 26 12 67 9 117h63c2 -39 3 -66 24 -67 c47 -2 73 30 87 105c4 24 7 65 9 112c-141 16 -217 105 -217 260c8 -2 17 -3 25 -3s17 1 25 3c0 -122 59 -195 168 -209l2 209c0 121 0 260 28 360c7 22 11 40 21 54c30 38 52 61 82 95c15 16 59 37 83 37c22 0 46 -8 65 -19c-6 -26 -12 -67 -9 -117h-63c-2 39 -3 66 -24 67 c-47 2 -73 -30 -87 -105c-12 -67 -12 -248 -12 -372c0 -68 0 -141 -5 -210c96 10 155 63 171 155c-36 -28 -73 -53 -112 -75c4 11 7 22 9 33s3 22 3 34c49 27 96 60 139 97c27 -50 60 -96 97 -139"],10799:[490,-10,641,80,561,"561 80c-13 -10 -26 -21 -38 -33c-11 -12 -23 -24 -33 -37l-170 169l-169 -169c-11 13 -22 25 -34 37c-11 12 -24 23 -37 33l170 170l-170 170c13 10 26 21 37 33c12 12 23 24 34 37l169 -169l170 169c10 -13 22 -25 33 -37c12 -12 25 -23 38 -33l-170 -170"]};MathJax.Ajax.loadComplete(MathJax.OutputJax.SVG.fontDir+"/Operators/Regular/Main.js");




assets/js/mathjax/jax/output/SVG/fonts/Gyre-Pagella/Monospace/Regular/Main.js
/*
 *  /MathJax/jax/output/SVG/fonts/Gyre-Pagella/Monospace/Regular/Main.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax.SVG.FONTDATA.FONTS.GyrePagellaMathJax_Monospace={directory:"Monospace/Regular",family:"GyrePagellaMathJax_Monospace",id:"GYREPAGELLAMONOSPACE",32:[0,0,350,0,0,""],160:[0,0,350,0,0,""],120432:[625,0,350,14,336,"336 20c0 -20 -20 -20 -29 -20h-67c-8 0 -28 0 -28 20s19 20 41 20l-21 135h-114l-21 -135c22 0 41 0 41 -20s-20 -20 -28 -20h-68c-8 0 -28 0 -28 20s18 20 39 20l87 549c5 33 14 36 36 36c16 0 29 -3 34 -36l87 -549c20 0 39 0 39 -20zM226 216l-51 349l-51 -349h102"],120433:[611,0,350,13,326,"326 163c0 -79 -44 -163 -119 -163h-166c-8 0 -28 0 -28 20s20 20 28 20h18v531h-18c-8 0 -28 0 -28 20s20 20 28 20h152c74 0 118 -78 118 -150c0 -70 -29 -102 -84 -140c77 -29 99 -89 99 -158zM267 460c0 39 -14 111 -76 111h-88v-232h77c62 0 87 69 87 121zM281 165 c0 37 -18 133 -93 133h-85v-258h89c66 0 89 71 89 125"],120434:[623,12,350,23,327,"327 165c0 -88 -60 -177 -139 -177c-86 0 -165 134 -165 318c0 180 77 317 165 317c30 0 62 -15 91 -52l10 34c2 7 7 18 18 18c16 0 20 -16 20 -29v-150c0 -17 -4 -29 -23 -29c-14 0 -20 6 -22 28c-10 95 -52 140 -90 140c-66 0 -124 -116 -124 -277s58 -278 125 -278 c12 0 83 8 89 138c1 17 13 21 22 21c7 0 23 0 23 -22"],120435:[611,0,350,10,328,"328 300c0 -159 -62 -300 -150 -300h-140c-8 0 -28 0 -28 20s20 20 28 20h14v531h-14c-8 0 -28 0 -28 20s20 20 28 20h139c91 0 151 -150 151 -311zM283 301c0 121 -35 270 -119 270h-67v-531h68c79 0 118 132 118 261"],120436:[611,0,350,15,340,"340 33c0 -28 -8 -33 -28 -33h-269c-8 0 -28 0 -28 20s20 20 28 20h19v531h-19c-8 0 -28 0 -28 20s20 20 28 20h254c20 0 28 -6 28 -33v-68c0 -16 -4 -32 -23 -32s-22 17 -22 32v61h-173v-234h94c0 41 3 56 22 56s22 -17 22 -32v-87c0 -15 -3 -32 -22 -32s-22 15 -22 55 h-94v-257h188v76c0 16 4 33 23 33c18 0 22 -18 22 -33v-83"],120437:[611,0,350,17,331,"331 510c0 -16 -4 -32 -23 -32c-18 0 -22 17 -22 32v61h-175v-245h97c0 41 3 56 22 56s22 -17 22 -33v-86c0 -16 -3 -33 -22 -33s-22 15 -22 56h-97v-246h34c8 0 28 0 28 -20s-20 -20 -28 -20h-100c-8 0 -28 0 -28 20s20 20 28 20h22v531h-22c-8 0 -28 0 -28 20 s20 20 28 20h258c20 0 28 -6 28 -33v-68"],120438:[623,12,350,21,335,"335 239c0 -20 -20 -20 -32 -20v-190c0 -16 -4 -31 -22 -31c-19 0 -23 14 -23 47c-24 -39 -54 -57 -84 -57c-80 0 -153 132 -153 318c0 183 72 317 153 317c31 0 59 -18 82 -49l9 33c3 5 7 16 19 16c15 0 19 -16 19 -29v-150c0 -17 -4 -29 -23 -29c-7 0 -20 0 -22 24 c-9 104 -46 144 -80 144c-58 0 -113 -114 -113 -278c0 -160 53 -277 112 -277c58 0 77 110 81 191h-30c-8 0 -28 0 -28 20s20 20 28 20h79c8 0 28 0 28 -20"],120439:[611,0,350,12,338,"338 20c0 -20 -19 -20 -28 -20h-76c-8 0 -28 0 -28 20s20 20 28 20h16v258h-150v-258h16c8 0 28 0 28 -20s-20 -20 -28 -20h-77c-8 0 -27 0 -27 20s19 20 27 20h16v531h-16c-8 0 -27 0 -27 20s19 20 27 20h77c8 0 28 0 28 -20s-20 -20 -28 -20h-16v-232h150v232h-16 c-8 0 -28 0 -28 20s20 20 28 20h76c9 0 28 0 28 -20s-20 -20 -28 -20h-16v-531h16c8 0 28 0 28 -20"],120440:[611,0,350,53,297,"297 20c0 -20 -19 -20 -27 -20h-189c-8 0 -28 0 -28 20s20 20 28 20h72v531h-72c-8 0 -28 0 -28 20s20 20 28 20h189c8 0 27 0 27 -20s-19 -20 -27 -20h-73v-531h73c8 0 27 0 27 -20"],120441:[611,12,350,48,322,"322 591c0 -20 -20 -20 -28 -20h-19v-443c0 -91 -58 -140 -115 -140c-62 0 -112 41 -112 104c0 25 15 35 29 35s27 -13 27 -32c0 -5 -3 -11 -11 -24c24 -41 59 -43 68 -43c13 0 69 9 69 107v436h-54c-9 0 -28 0 -28 20s19 20 28 20h118c8 0 28 0 28 -20"],120442:[611,0,350,13,334,"334 20c0 -20 -19 -20 -27 -20h-51c-8 0 -27 0 -27 20s19 20 34 20l-105 280l-64 -121v-159h14c8 0 28 0 28 -20s-20 -20 -28 -20h-67c-8 0 -28 0 -28 20s20 20 28 20h12v531h-12c-8 0 -28 0 -28 20s20 20 28 20h67c8 0 28 0 28 -20s-20 -20 -28 -20h-14v-297l158 297 c-19 0 -38 0 -38 20s19 20 27 20h59c9 0 28 0 28 -20s-18 -20 -36 -20l-112 -210l120 -321c16 0 34 0 34 -20"],120443:[611,0,350,19,330,"330 33c0 -28 -8 -33 -27 -33h-256c-8 0 -28 0 -28 20s20 20 28 20h24v531h-24c-8 0 -28 0 -28 20s20 20 28 20h105c9 0 28 0 28 -20s-19 -20 -28 -20h-37v-531h171v77c0 15 3 32 22 32s22 -18 22 -32v-84"],120444:[611,0,350,7,343,"343 20c0 -20 -20 -20 -29 -20h-53c-8 0 -28 0 -28 20s19 20 36 20v519l-66 -322c-6 -18 -20 -26 -28 -26c-20 0 -29 28 -30 36l-63 314v-521c15 0 35 0 35 -20s-20 -20 -29 -20h-53c-8 0 -28 0 -28 20s19 20 36 20v531c-17 0 -36 0 -36 20s20 20 28 20h37 c12 0 32 0 40 -24l62 -307l60 292c6 27 16 39 43 39h37c9 0 29 0 29 -20s-20 -20 -36 -20v-531c16 0 36 0 36 -20"],120445:[611,0,350,15,334,"334 591c0 -20 -19 -20 -27 -20h-16v-538c0 -33 -11 -33 -29 -33c-16 0 -34 0 -42 35l-122 517v-512h15c8 0 28 0 28 -20s-20 -20 -28 -20h-70c-9 0 -28 0 -28 20s20 20 28 20h16v531h-16c-8 0 -28 0 -28 20s19 20 28 20h45c15 0 33 0 42 -35l123 -517v512h-16 c-9 0 -29 0 -29 20s20 20 29 20h70c9 0 27 0 27 -20"],120446:[623,12,350,34,316,"316 305c0 -144 -4 -223 -23 -266c-19 -44 -55 -51 -118 -51c-64 0 -99 7 -119 51c-19 43 -22 122 -22 267c0 144 3 223 22 266c20 44 55 51 119 51c63 0 99 -7 118 -51c19 -43 23 -122 23 -267zM271 314c0 66 0 151 -8 202c-10 55 -33 67 -88 67c-58 0 -79 -14 -89 -71 c-8 -51 -8 -128 -8 -198c0 -61 0 -159 10 -213c7 -48 23 -73 87 -73c65 0 81 25 88 78c8 58 8 141 8 208"],120447:[611,0,350,15,325,"325 433c0 -89 -52 -177 -131 -177h-87v-216h19c9 0 29 0 29 -20s-20 -20 -29 -20h-83c-8 0 -28 0 -28 20s20 20 28 20h19v531h-19c-8 0 -28 0 -28 20s20 20 28 20h151c78 0 131 -86 131 -178zM280 434c0 57 -27 137 -98 137h-75v-275h75c69 0 98 76 98 138"],120448:[623,143,350,34,316,"316 305c0 -37 0 -120 -4 -168c-6 -73 -15 -113 -54 -137l29 -82l20 -52c0 -9 -13 -9 -23 -9c-16 0 -21 0 -28 16l-40 116c-9 -1 -31 -1 -41 -1c-124 0 -141 25 -141 318c0 292 17 317 141 317s141 -25 141 -318zM271 306c0 57 0 140 -7 193c-8 60 -22 84 -89 84 s-82 -23 -90 -83c-7 -53 -7 -130 -7 -195c0 -57 0 -140 7 -193c7 -48 16 -84 84 -84h34l-42 115c-5 14 7 14 19 14h5c14 0 16 0 21 -14l35 -97c17 18 30 32 30 260"],120449:[611,12,350,12,353,"353 86c0 -34 -16 -98 -60 -98c-21 0 -40 15 -51 42c-12 32 -13 60 -13 127c0 49 0 78 -16 100c-23 29 -45 29 -57 29h-56v-246h16c8 0 28 0 28 -20s-20 -20 -28 -20h-77c-8 0 -27 0 -27 20s19 20 27 20h16v531h-16c-8 0 -27 0 -27 20s19 20 27 20h120 c79 0 133 -80 133 -163c0 -52 -23 -103 -69 -143c18 -20 35 -41 44 -71c7 -23 7 -29 7 -92c0 -64 0 -114 19 -114c15 0 16 50 16 58s5 24 22 24c13 0 22 -7 22 -24zM248 448c0 54 -28 123 -96 123h-52v-245h52c68 0 96 69 96 122"],120450:[623,12,350,31,319,"319 159c0 -88 -52 -171 -129 -171c-29 0 -77 7 -116 51c-8 -43 -10 -51 -24 -51c-16 0 -19 16 -19 29v142c0 17 3 31 22 31c20 0 22 -15 22 -29c4 -93 54 -133 115 -133c59 0 86 68 86 127c0 33 -6 62 -20 87c-17 29 -29 34 -82 51c-74 26 -86 30 -115 73 c-4 6 -28 42 -28 98c0 87 55 159 127 159c25 0 65 -7 99 -51c8 43 10 51 25 51s19 -16 19 -29v-143c0 -17 -4 -30 -23 -30s-21 13 -23 32c-9 88 -45 130 -98 130c-51 0 -84 -57 -84 -115c0 -50 22 -91 53 -108l49 -17c71 -25 84 -30 112 -72c2 -3 32 -62 32 -112"],120451:[611,0,350,13,336,"336 510c0 -16 -3 -32 -22 -32s-22 17 -22 32v61h-95v-531h35c8 0 27 0 27 -20s-19 -20 -27 -20h-113c-9 0 -28 0 -28 20s19 20 28 20h34v531h-95v-61c0 -16 -4 -32 -23 -32c-18 0 -22 17 -22 32v68c0 29 9 33 28 33h268c20 0 27 -6 27 -33v-68"],120452:[611,12,350,0,350,"350 591c0 -20 -20 -20 -28 -20h-20v-371c0 -121 -60 -212 -127 -212s-127 91 -127 212v371h-20c-8 0 -28 0 -28 20s20 20 28 20h84c8 0 28 0 28 -20s-20 -20 -28 -20h-20v-365c0 -117 44 -178 83 -178c38 0 82 60 82 178v365h-19c-8 0 -28 0 -28 20s20 20 28 20h84 c8 0 28 0 28 -20"],120453:[611,9,350,8,342,"342 591c0 -20 -18 -20 -37 -20l-95 -546c-6 -34 -20 -34 -35 -34c-16 0 -30 0 -37 36l-93 544c-19 0 -37 0 -37 20s19 20 27 20h66c8 0 28 0 28 -20s-19 -20 -40 -20l86 -521l86 521c-22 0 -41 0 -41 20s20 20 29 20h65c9 0 28 0 28 -20"],120454:[611,9,350,3,347,"347 591c0 -20 -21 -20 -25 -20l-51 -542c-2 -18 -4 -38 -27 -38c-7 0 -20 0 -27 20l-42 295l-42 -292c-6 -23 -21 -23 -28 -23c-23 0 -25 19 -27 39l-50 541c-5 0 -25 0 -25 20s20 20 28 20h52c8 0 28 0 28 -20s-20 -20 -28 -20h-17l43 -517l39 284c6 21 21 21 27 21 s24 0 28 -26l37 -279l45 517h-18c-8 0 -29 0 -29 20s21 20 29 20h52c8 0 28 0 28 -20"],120455:[611,0,350,14,335,"335 20c0 -20 -19 -20 -28 -20h-66c-8 0 -28 0 -28 20s20 20 37 20l-79 226l-73 -226c19 0 38 0 38 -20s-20 -20 -28 -20h-67c-8 0 -27 0 -27 20s19 20 27 20h14l97 286l-89 245h-14c-8 0 -27 0 -27 20s19 20 27 20h67c8 0 27 0 27 -20s-19 -20 -36 -20l64 -179l59 179 c-17 0 -37 0 -37 20s20 20 28 20h66c8 0 28 0 28 -20s-20 -20 -28 -20h-13l-84 -246l103 -285h14c9 0 28 0 28 -20"],120456:[611,0,350,8,342,"342 591c0 -20 -21 -20 -28 -20h-13l-104 -321v-210h16c9 0 28 0 28 -20s-19 -20 -28 -20h-76c-9 0 -28 0 -28 20s20 20 28 20h16v210l-105 321h-12c-8 0 -28 0 -28 20s20 20 28 20h66c8 0 28 0 28 -20s-20 -20 -37 -20l82 -272l82 272c-18 0 -37 0 -37 20s20 20 28 20 h66c7 0 28 0 28 -20"],120457:[611,0,350,28,325,"325 33c0 -28 -8 -33 -27 -33h-242c-11 0 -28 0 -28 24c0 7 1 10 6 19l238 528h-192v-61c0 -16 -3 -32 -22 -32s-22 17 -22 32v68c0 29 8 33 28 33h229c12 0 29 0 29 -24c0 -7 -2 -10 -6 -19l-239 -528h204v79c0 16 3 33 22 33s22 -18 22 -33v-86"],120458:[435,6,350,24,345,"345 20c0 -20 -19 -20 -33 -20c-27 0 -62 2 -76 36c-37 -37 -80 -42 -103 -42c-62 0 -109 55 -109 125c0 66 47 99 80 115c43 21 84 25 126 27c0 43 0 78 -26 107c-23 26 -47 26 -63 26c-8 0 -18 0 -26 -1c-16 -2 -16 -11 -16 -15c-1 -38 -24 -38 -28 -38 c-13 0 -28 10 -28 33c0 62 69 62 97 62c91 0 134 -76 134 -152v-234c11 -7 25 -9 43 -9c8 0 28 0 28 -20zM230 126v99c-88 0 -161 -43 -161 -106c0 -45 27 -85 72 -85c0 0 35 0 60 18c29 20 29 48 29 74"],120459:[611,6,350,5,329,"329 213c0 -127 -67 -219 -139 -219c-40 0 -66 30 -83 58c0 -35 -3 -52 -22 -52s-23 17 -23 33v538h-29c-8 0 -28 0 -28 20s20 20 28 20h46c20 0 28 -6 28 -33v-203c7 11 39 56 90 56c71 0 132 -95 132 -218zM284 213c0 97 -39 178 -92 178c-48 0 -85 -64 -85 -126v-82 c0 -54 23 -149 79 -149c52 0 98 76 98 179"],120460:[435,6,350,47,314,"314 103c0 -16 -28 -109 -118 -109c-82 0 -149 97 -149 219c0 84 42 222 158 222c29 0 101 0 101 -62c0 -23 -15 -33 -28 -33c-4 0 -25 0 -28 38c0 7 -1 11 -6 13c-6 1 -21 3 -40 3c-96 0 -113 -126 -113 -181c0 -100 49 -179 111 -179c17 0 51 6 69 71c3 10 8 15 20 15 c5 0 23 0 23 -17"],120461:[611,6,350,21,344,"344 20c0 -20 -19 -20 -27 -20h-47c-24 0 -27 10 -27 58c-14 -24 -44 -64 -90 -64c-70 0 -132 95 -132 218c0 126 66 219 138 219c43 0 72 -35 84 -52v192h-30c-8 0 -27 0 -27 20s19 20 27 20h47c20 0 27 -6 27 -33v-538h30c8 0 27 0 27 -20zM243 186v81 c0 57 -31 124 -79 124c-53 0 -99 -75 -99 -179c0 -97 39 -178 92 -178c56 0 86 91 86 152"],120462:[435,6,350,34,314,"314 103c0 -26 -36 -109 -123 -109c-84 0 -157 95 -157 221c0 122 68 220 146 220c85 0 134 -92 134 -208c0 -29 -15 -29 -28 -29h-207c9 -98 55 -164 114 -164c13 0 59 5 77 65c4 16 8 23 21 23c18 0 23 -14 23 -19zM269 235c-3 70 -17 159 -89 159 c-44 0 -90 -52 -101 -159h190"],120463:[617,0,350,24,295,"295 568c0 -24 -17 -31 -27 -31c-23 0 -29 40 -29 40c-24 0 -72 -4 -72 -90v-62h86c8 0 27 0 27 -20s-19 -20 -27 -20h-86v-345h67c9 0 28 0 28 -20s-19 -20 -28 -20h-179c-8 0 -27 0 -27 20s19 20 27 20h68v345h-71c-8 0 -28 0 -28 20s20 20 29 20h70v66 c0 87 58 126 109 126c9 0 63 0 63 -49"],120464:[438,236,350,15,345,"345 394c0 -26 -19 -30 -26 -30c0 0 -21 1 -25 33c-10 -1 -27 -4 -52 -23c20 -45 25 -74 25 -97c0 -85 -51 -154 -113 -154c-25 0 -48 13 -62 28c-4 -11 -5 -17 -5 -42c0 -63 31 -66 41 -66h59c23 0 147 0 147 -138c0 -84 -73 -141 -159 -141c-87 0 -160 58 -160 141 c0 37 16 88 60 123c-12 21 -25 46 -25 78c0 11 4 37 20 73c-22 42 -27 78 -27 98c0 85 51 154 112 154c20 0 44 -8 67 -32c29 34 61 39 74 39c35 0 49 -27 49 -44zM222 277c0 63 -28 116 -68 116c-36 0 -67 -51 -67 -116s30 -116 67 -116c40 0 68 53 68 116zM295 -95 c0 94 -75 100 -139 100c-49 0 -56 0 -72 -15c-29 -27 -30 -68 -30 -85c0 -50 49 -103 121 -103s120 53 120 103"],120465:[611,0,350,5,344,"344 20c0 -20 -19 -20 -27 -20h-104c-8 0 -27 0 -27 20s19 20 27 20h30v248c0 64 -6 103 -50 103c-40 0 -86 -49 -86 -154v-197h29c8 0 28 0 28 -20s-20 -20 -28 -20h-103c-8 0 -28 0 -28 20s20 20 28 20h29v531h-29c-8 0 -28 0 -28 20s20 20 28 20h46c20 0 28 -6 28 -33 v-206c12 20 43 59 91 59c55 0 89 -42 89 -138v-253h30c8 0 27 0 27 -20"],120466:[601,0,350,52,303,"303 20c0 -20 -19 -20 -27 -20h-195c-8 0 -29 0 -29 20s21 20 29 20h80v345h-75c-9 0 -28 0 -28 20s19 20 28 20h92c20 0 28 -5 28 -32v-353h70c8 0 27 0 27 -20zM206 564c0 -22 -16 -37 -31 -37s-31 15 -31 37s16 37 31 37s31 -15 31 -37"],120467:[601,235,350,28,247,"247 -55c0 -74 -27 -118 -34 -128c-35 -52 -63 -52 -89 -52s-96 0 -96 64c0 25 18 34 28 34c23 0 27 -31 27 -53c12 -4 29 -5 43 -5c17 0 37 0 56 36c20 39 20 91 20 109v435h-86c-10 0 -28 0 -28 20s20 20 28 20h103c20 0 28 -5 28 -32v-448zM247 564 c0 -22 -16 -37 -31 -37s-31 15 -31 37s16 37 31 37s31 -15 31 -37"],120468:[611,0,350,10,343,"343 20c0 -20 -20 -20 -28 -20h-78c-9 0 -29 0 -29 20s19 20 49 20l-93 183l-56 -77v-106h32c9 0 29 0 29 -20s-20 -20 -29 -20h-102c-8 0 -28 0 -28 20s20 20 28 20h30v531h-30c-8 0 -28 0 -28 20s20 20 28 20h43c20 0 27 -6 27 -33v-372l127 179h-37c-8 0 -28 0 -28 20 s20 20 28 20h102c9 0 28 0 28 -20s-19 -20 -28 -20h-21l-93 -130l110 -215h19c8 0 28 0 28 -20"],120469:[611,0,350,39,311,"311 20c0 -20 -19 -20 -27 -20h-217c-8 0 -28 0 -28 20s20 20 28 20h86v531h-86c-8 0 -28 0 -28 20s20 20 28 20h103c20 0 27 -6 27 -33v-538h87c8 0 27 0 27 -20"],120470:[431,0,350,1,350,"350 20c0 -20 -20 -20 -28 -20h-51c-8 0 -26 0 -26 20s18 20 29 20v257c0 53 -4 94 -26 94c-33 0 -53 -59 -53 -151v-200c20 0 36 0 36 -20s-17 -20 -26 -20h-51c-8 0 -26 0 -26 20s18 20 29 20v257c0 53 -4 94 -26 94c-33 0 -54 -59 -54 -151v-200c20 0 36 0 36 -20 s-17 -20 -25 -20h-59c-8 0 -28 0 -28 20s18 20 38 20v345c-20 0 -38 0 -38 20s20 20 28 20h21c11 0 27 0 28 -33c6 10 24 39 56 39c33 0 49 -39 53 -54c19 38 39 54 64 54c58 0 61 -107 61 -128v-263c20 0 38 0 38 -20"],120471:[431,0,350,5,344,"344 20c0 -20 -19 -20 -27 -20h-104c-8 0 -27 0 -27 20s19 20 27 20h30v248c0 64 -6 103 -50 103c-40 0 -86 -49 -86 -154v-197h29c8 0 28 0 28 -20s-20 -20 -28 -20h-103c-8 0 -28 0 -28 20s20 20 28 20h29v345h-29c-8 0 -28 0 -28 20s20 20 28 20h46 c24 0 28 -10 28 -53c12 20 43 59 91 59c55 0 89 -42 89 -138v-253h30c8 0 27 0 27 -20"],120472:[435,6,350,36,314,"314 213c0 -126 -66 -219 -139 -219s-139 93 -139 219c0 125 65 222 139 222c73 0 139 -97 139 -222zM269 220c0 101 -43 174 -94 174c-52 0 -95 -73 -95 -174c0 -102 42 -186 95 -186s94 83 94 186"],120473:[431,229,350,5,329,"329 213c0 -127 -67 -219 -139 -219c-40 0 -66 30 -83 58v-241h29c8 0 28 0 28 -20s-20 -20 -28 -20h-103c-8 0 -28 0 -28 20s20 20 28 20h29v574h-29c-8 0 -28 0 -28 20s20 20 28 20h46c24 0 28 -11 28 -50c7 11 39 56 90 56c71 0 132 -95 132 -218zM284 213 c0 97 -39 178 -92 178c-48 0 -85 -64 -85 -126v-82c0 -54 23 -149 79 -149c52 0 98 76 98 179"],120474:[431,229,350,24,362,"362 -209c0 -20 -20 -20 -29 -20h-108c-9 0 -29 0 -29 20s20 20 29 20h32v251c-16 -24 -44 -68 -96 -68c-74 0 -137 96 -137 218c0 128 70 219 144 219c48 0 75 -41 89 -62v30c0 16 3 32 22 32s22 -17 22 -32v-588h32c9 0 29 0 29 -20zM257 187v47c0 67 -28 157 -84 157 c-57 0 -105 -78 -105 -179c0 -97 42 -178 98 -178c59 0 91 93 91 153"],120475:[431,0,350,19,329,"329 380c0 -19 -13 -31 -26 -31c-5 0 -25 3 -27 42h-11c-62 0 -119 -78 -119 -206v-145h74c8 0 27 0 27 -20s-19 -20 -27 -20h-173c-8 0 -28 0 -28 20s20 20 28 20h54v345h-54c-8 0 -28 0 -28 20s20 20 28 20h71c20 0 28 -5 28 -32v-51c32 58 72 89 119 89 c33 0 64 -10 64 -51"],120476:[435,6,350,45,309,"309 118c0 -10 -4 -124 -129 -124c-22 0 -59 3 -91 42c-10 -42 -17 -42 -25 -42c-16 0 -19 16 -19 29v107c0 16 3 30 22 30c17 0 20 -11 23 -26c15 -74 45 -100 90 -100c69 0 89 44 89 84c0 61 -55 80 -84 87c-57 14 -78 19 -100 38c-22 17 -40 42 -40 81 c0 33 19 111 129 111c14 0 46 0 75 -25c0 0 4 25 21 25c15 0 19 -17 19 -30v-78c0 -17 -4 -30 -23 -30c-8 0 -21 2 -22 21c-1 28 -4 76 -71 76c-70 0 -89 -41 -89 -70c0 -46 40 -63 105 -79c32 -7 120 -26 120 -127"],120477:[552,6,350,12,303,"303 117c0 -100 -71 -123 -107 -123c-48 0 -95 30 -95 121v270h-61c-8 0 -28 0 -28 20s21 20 29 20h60v95c0 15 4 32 23 32c18 0 22 -17 22 -32v-95h114c8 0 27 0 27 -20s-19 -20 -27 -20h-114v-265c0 -27 0 -86 55 -86c17 0 56 14 57 82c0 18 4 35 22 35 c19 0 23 -17 23 -34"],120478:[425,6,350,5,344,"344 20c0 -20 -19 -20 -27 -20h-47c-10 0 -28 0 -28 38c-15 -18 -41 -44 -84 -44c-51 0 -96 24 -96 114v277h-29c-8 0 -28 0 -28 20s20 20 28 20h46c20 0 28 -5 28 -32v-280c0 -35 0 -79 56 -79c33 0 80 27 80 117v234h-30c-8 0 -27 0 -27 20s19 20 27 20h47 c20 0 27 -5 27 -32v-353h30c8 0 27 0 27 -20"],120479:[425,5,350,11,339,"339 405c0 -20 -21 -20 -29 -20h-18l-81 -355c-7 -35 -23 -35 -36 -35s-29 0 -37 35l-80 355h-19c-8 0 -28 0 -28 20s20 20 28 20h78c8 0 28 0 28 -20s-20 -20 -28 -20h-23l81 -352l80 352h-22c-8 0 -28 0 -28 20s20 20 28 20h77c8 0 29 0 29 -20"],120480:[425,5,350,5,344,"344 405c0 -20 -19 -20 -34 -20l-42 -353c-5 -37 -19 -37 -31 -37c-26 0 -28 9 -42 78l-19 123l-20 -122c-14 -71 -16 -79 -43 -79c-16 0 -27 3 -31 38l-43 352c-14 0 -34 0 -34 20s20 20 29 20h78c9 0 29 0 29 -20s-20 -20 -29 -20h-35l39 -335l22 120 c12 65 15 78 38 78c22 0 25 -13 37 -79l22 -119l38 335h-36c-8 0 -28 0 -28 20s20 20 28 20h79c8 0 28 0 28 -20"],120481:[425,0,350,14,335,"335 20c0 -20 -19 -20 -28 -20h-77c-9 0 -28 0 -28 20s19 20 43 20l-72 150l-70 -150c26 0 44 0 44 -20s-19 -20 -28 -20h-77c-8 0 -28 0 -28 20s20 20 28 20h24l93 179l-89 166h-24c-9 0 -28 0 -28 20s19 20 28 20h78c8 0 27 0 27 -20s-19 -20 -42 -20l64 -126l62 126 c-24 0 -43 0 -43 20s20 20 28 20h78c8 0 27 0 27 -20s-19 -20 -27 -20h-25l-86 -166l96 -179h24c9 0 28 0 28 -20"],120482:[425,235,350,12,339,"339 405c0 -20 -21 -20 -29 -20h-18l-110 -479c-7 -31 -36 -141 -101 -141c-32 0 -57 34 -57 70c0 20 13 32 28 32c13 0 27 -11 27 -31c0 0 -3 -10 -10 -16c0 0 1 -17 13 -17c29 0 51 53 57 82l24 105l-103 395h-19c-8 0 -29 0 -29 20s21 20 29 20h77c8 0 28 0 28 -20 s-20 -20 -28 -20h-21l84 -336l74 336h-22c-8 0 -28 0 -28 20s20 20 28 20h77c8 0 29 0 29 -20"],120483:[425,0,350,17,321,"321 33c0 -28 -8 -33 -28 -33h-247c-12 0 -29 0 -29 24c0 7 2 11 5 16l243 345h-192v-34c0 -16 -3 -32 -22 -32s-22 17 -22 32v42c0 28 8 32 28 32h234c11 0 28 0 28 -24c0 -6 -2 -11 -5 -16l-243 -345h205v45c0 16 4 33 23 33c18 0 22 -18 22 -33v-52"],120822:[623,12,350,30,320,"320 305c0 -184 -71 -317 -145 -317s-145 131 -145 318c0 184 70 317 145 317c74 0 145 -131 145 -318zM275 316c0 159 -47 267 -100 267s-100 -108 -100 -267c0 -158 43 -288 100 -288s100 131 100 288"],120823:[623,0,350,69,298,"298 20c0 -20 -20 -20 -28 -20h-170c-8 0 -28 0 -28 20s20 20 28 20h63v463c-3 -2 -47 -46 -72 -46c-13 0 -22 6 -22 20c0 18 16 20 24 20c38 5 61 59 74 104c4 13 9 22 20 22c17 0 20 -20 20 -32v-551h63c8 0 28 0 28 -20"],120824:[623,0,350,31,319,"319 33c0 -13 -3 -28 -15 -33h-245c-8 0 -28 0 -28 20c0 0 1 4 2 7l160 205c40 51 81 117 81 201c0 94 -50 150 -113 150c-40 0 -73 -36 -85 -107c5 -6 11 -13 11 -23c0 -24 -17 -33 -28 -33c-4 0 -28 0 -28 37c0 83 56 166 135 166c85 0 153 -76 153 -190 c0 -105 -70 -194 -79 -206l-144 -187h178c0 31 4 47 23 47c18 0 22 -18 22 -33v-21"],120825:[623,12,350,25,325,"325 169c0 -95 -63 -181 -148 -181c-83 0 -152 59 -152 146c0 27 16 35 28 35c14 0 28 -13 28 -31c0 -10 -6 -22 -6 -22c0 -23 28 -88 102 -88c65 0 103 70 103 142c0 58 -29 141 -106 141h-32c-10 0 -26 0 -26 20c0 11 7 20 17 20h12c106 0 115 105 115 137 c0 51 -32 95 -83 95c-12 0 -69 2 -88 -53c6 -8 12 -14 12 -25c0 -23 -17 -32 -28 -32c-9 0 -28 6 -28 34c0 74 57 116 132 116c73 0 128 -60 128 -134c0 -51 -16 -108 -74 -152c73 -39 94 -118 94 -168"],120826:[625,0,350,15,334,"334 194c0 -21 -19 -21 -27 -21h-53v-133h42c8 0 28 0 28 -20s-20 -20 -28 -20h-123c-8 0 -28 0 -28 20s20 20 28 20h42v133h-172c-16 0 -28 1 -28 31c0 6 1 10 2 14l163 387c9 19 12 20 29 20h16c20 0 29 -3 29 -32v-379h53c8 0 27 0 27 -20zM215 214v371h-2l-157 -371 h159"],120827:[611,12,350,31,319,"319 186c0 -112 -71 -198 -153 -198c-75 0 -135 67 -135 151c0 34 23 35 28 35c10 0 28 -9 28 -32c0 -10 -6 -17 -11 -26c16 -62 53 -88 90 -88c61 0 108 71 108 158c0 77 -31 157 -89 157c-36 0 -67 -17 -88 -53c-6 -10 -9 -15 -20 -15c-17 0 -20 18 -20 30v276 c0 26 8 30 27 30h183c8 0 27 0 27 -20s-19 -20 -27 -20h-166v-218c30 24 61 30 84 30c79 0 134 -96 134 -197"],120828:[623,12,350,32,317,"317 189c0 -119 -68 -201 -141 -201c-65 0 -144 69 -144 311c0 203 94 324 184 324c59 0 90 -41 90 -93c0 -20 -13 -34 -28 -34s-28 15 -28 32c0 6 4 13 11 26c-16 26 -32 29 -46 29c-70 0 -130 -105 -138 -261c31 50 71 69 107 69c70 0 133 -85 133 -202zM273 189 c0 86 -37 161 -94 161c-61 0 -96 -67 -96 -130c0 -58 20 -192 93 -192c53 0 97 67 97 161"],120829:[626,12,350,25,325,"325 591c0 0 -1 -3 -2 -5c-107 -160 -166 -355 -166 -562c0 -12 -3 -36 -22 -36s-22 25 -22 36c0 66 9 308 156 547h-199c0 -31 -4 -47 -23 -47c-18 0 -22 18 -22 33v37c0 16 4 32 23 32c16 0 20 -15 20 -15h229c8 0 28 0 28 -20"],120830:[623,12,350,25,325,"325 169c0 -99 -67 -181 -150 -181s-150 83 -150 181c0 55 19 120 109 162c-73 32 -99 80 -99 137c0 82 61 155 140 155s140 -73 140 -155c0 -55 -24 -104 -99 -137c90 -42 109 -108 109 -162zM270 467c0 60 -38 116 -95 116s-95 -56 -95 -116c0 -59 36 -113 95 -113 c58 0 95 54 95 113zM280 170c0 72 -43 138 -105 138c-61 0 -105 -62 -105 -139c0 -72 42 -141 105 -141c62 0 105 66 105 142"],120831:[623,12,350,32,317,"317 311c0 -195 -83 -323 -174 -323c-71 0 -100 44 -100 93c0 20 13 34 29 34c15 0 27 -15 27 -32c0 -6 -3 -11 -11 -26c19 -26 38 -29 55 -29c67 0 122 104 130 261c-29 -48 -69 -69 -107 -69c-71 0 -134 84 -134 202c0 119 71 201 145 201c59 0 140 -60 140 -312z M267 392c0 121 -49 191 -90 191c-54 0 -100 -66 -100 -161c0 -86 36 -161 94 -161s96 64 96 131"]};MathJax.Ajax.loadComplete(MathJax.OutputJax.SVG.fontDir+"/Monospace/Regular/Main.js");
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MathJax.OutputJax.SVG.FONTDATA.FONTS.GyrePagellaMathJax_NonUnicode={directory:"NonUnicode/Regular",family:"GyrePagellaMathJax_NonUnicode",id:"GYREPAGELLANONUNICODE",32:[0,0,250,0,0,""],160:[0,0,250,0,0,""],57344:[728,12,876,23,869,"869 17l-96 -29l-265 252v-138c0 -63 3 -70 37 -72l44 -3v-30l-121 3l-127 -3v30l46 3c34 2 37 9 37 72v518c0 30 -7 41 -25 41h-43v-21l-23 -6c-24 21 -46 28 -73 28c-57 0 -70 -27 -70 -143v-85c44 0 87 1 131 4l-7 -53h-124v-283c0 -63 3 -70 37 -72l46 -3v-30l-125 3 l-125 -3v30l46 3c34 2 37 9 37 72v283l-69 -4v22l69 31v42c0 66 13 111 42 144l58 66c23 26 57 42 88 42c15 0 42 -3 62 -11v-26c70 11 102 19 143 35l9 -8v-457l73 59c37 30 86 75 150 139h100v-30c-35 0 -61 -11 -108 -47l-129 -101c17 -20 29 -33 64 -68l126 -125 c32 -31 61 -48 85 -48v-23"],57345:[-77,271,333,69,211,"211 -88c-27 -70 -48 -103 -95 -164l-35 -19l-12 9c38 62 47 96 53 160c42 12 49 15 79 25"],57346:[703,-522,333,79,254,"254 644c0 -21 -20 -42 -51 -62c-32 -22 -38 -24 -38 -31c0 0 5 -6 17 -17l-25 -12c-8 3 -27 20 -27 33c0 14 7 24 35 47c25 19 32 27 32 37c0 13 -19 24 -45 24c-16 0 -27 -4 -30 -9l-12 -21l-31 7l24 49c28 9 45 14 63 14c51 0 88 -26 88 -59"],57347:[668,19,747,31,718,"718 324c0 -190 -154 -343 -344 -343s-343 153 -343 343s153 344 343 344s344 -154 344 -344zM678 324c0 168 -136 304 -304 304s-303 -136 -303 -304s135 -303 303 -303s304 135 304 303zM571 322c0 -118 -96 -198 -238 -198c-50 0 -95 10 -137 30l-19 31l10 10 c37 -22 78 -33 123 -33c111 0 185 68 185 171c0 95 -64 159 -162 159c-55 0 -113 -18 -113 -38v-43h-27c0 30 -2 50 -12 89c52 16 97 23 141 23c53 0 104 -11 144 -33c69 -37 105 -94 105 -168"],57348:[692,0,580,40,540,"540 401c-73 12 -148 18 -222 20c1 -141 8 -281 20 -421h-96c12 140 19 280 20 421c-74 -2 -149 -8 -222 -20v96c73 -12 147 -18 222 -20c-2 72 -8 144 -20 215h96c-12 -71 -18 -143 -20 -215c75 2 149 8 222 20v-96"],57349:[277,-219,750,0,750,"750 219h-750v58h750v-58"],57350:[277,-219,667,0,667,"667 219h-667v58h667v-58"],57351:[749,57,1000,21,978,"978 709c8 -409 -284 -766 -678 -766c-94 0 -188 14 -278 40c-8 409 284 766 678 766c94 0 188 -14 278 -40zM278 205v322c-122 -121 -200 -294 -211 -482zM578 433v259c-96 -20 -182 -64 -256 -125v-328zM906 682c-67 15 -137 23 -206 23c-27 0 -53 -2 -78 -5v-234z M742 186h-416l-232 -176c67 -15 137 -23 206 -23c176 0 330 77 442 199zM874 393h-276l-214 -163h396c38 49 69 104 94 163zM933 647l-277 -210h235c23 66 37 137 42 210"],57352:[683,-502,380,-57,307,"307 502h-40l-135 98c-29 21 -39 34 -39 50c0 18 14 33 31 33c16 0 38 -13 55 -33zM157 502h-40l-135 98c-29 21 -39 34 -39 50c0 18 14 33 31 33c16 0 38 -13 55 -33"],57353:[-93,193,250,75,175,"175 -143c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],57354:[-116,169,333,11,323,"323 -169h-312v53h312v-53"],57355:[80,79,606,51,555,"555 53c-43 -78 -87 -113 -138 -113c-26 0 -54 9 -130 41c-63 27 -72 30 -96 30c-40 0 -66 -22 -106 -90l-34 27c49 87 88 120 139 120c30 0 57 -8 128 -39c61 -27 79 -33 98 -33c37 0 74 29 105 84"],57356:[709,20,1102,40,1062,"519 230c0 -145 -126 -250 -300 -250c-58 0 -116 13 -173 38c6 45 8 67 8 113c0 6 0 22 -1 40h32l8 -67c5 -41 83 -80 163 -80c104 0 179 65 179 155c0 38 -12 66 -38 88s-61 34 -138 45c-97 13 -143 29 -177 60c-29 27 -42 63 -42 112c0 131 108 225 257 225 c55 0 100 -10 180 -42c-10 -54 -14 -88 -14 -141h-32l-6 57c-3 29 -14 44 -47 61c-27 15 -64 23 -103 23c-88 0 -151 -60 -151 -144c0 -77 43 -110 165 -126c112 -15 154 -28 189 -61c28 -26 41 -59 41 -106zM1062 230c0 -145 -126 -250 -300 -250c-58 0 -116 13 -173 38 c6 45 8 67 8 113c0 6 0 22 -1 40h32l8 -67c5 -41 83 -80 163 -80c104 0 179 65 179 155c0 38 -12 66 -38 88s-61 34 -138 45c-97 13 -143 29 -177 60c-29 27 -42 63 -42 112c0 131 108 225 257 225c55 0 100 -10 180 -42c-10 -54 -14 -88 -14 -141h-32l-6 57 c-3 29 -14 44 -47 61c-27 15 -64 23 -103 23c-88 0 -151 -60 -151 -144c0 -77 43 -110 165 -126c112 -15 154 -28 189 -61c28 -26 41 -59 41 -106"],57357:[321,0,361,7,323,"323 167c0 -96 -69 -167 -162 -167c-89 0 -154 65 -154 154c0 97 69 167 164 167c87 0 152 -66 152 -154zM251 165c0 82 -32 133 -83 133c-55 0 -89 -54 -89 -140s30 -135 83 -135c54 0 89 56 89 142"],57358:[480,-34,500,16,484,"484 300l-179 -80l98 -170l-22 -16l-131 146l-131 -146l-22 16l98 170l-179 80l8 26l192 -41l20 195h28l20 -195l192 41"],57359:[854,165,786,22,764,"764 367c0 -205 -148 -364 -349 -385v-147h-44v145c-203 0 -349 151 -349 361s138 354 349 367v146h44v-145c214 -5 349 -136 349 -342zM657 337c0 208 -101 330 -272 330c-164 0 -256 -104 -256 -289c0 -214 113 -356 281 -356c155 0 247 117 247 315"],57360:[614,165,546,32,514,"514 237c0 -136 -91 -237 -223 -254v-148h-36v145c-134 0 -223 96 -223 237s90 240 223 251v146h36v-145c131 -6 223 -101 223 -232zM421 200c0 136 -68 236 -160 236c-88 0 -136 -65 -136 -185c0 -142 66 -238 164 -238c81 0 132 72 132 187"],57361:[700,3,868,26,834,"834 -3l-138 3l-152 -3v30l51 3c28 2 45 9 45 20c0 9 -4 22 -23 64l-50 115h-314l-30 -67c-23 -50 -39 -93 -39 -106c0 -16 15 -23 53 -26l40 -3v-30l-132 3l-119 -3v30l41 3c24 2 44 20 59 49l240 502c42 85 54 119 54 119h35l263 -568c39 -81 51 -100 79 -102l37 -3 v-30zM547 269l-137 298l-138 -298h275"],57362:[700,3,950,38,905,"905 -3l-149 3l-163 -3v30l55 3c30 2 48 9 48 20c0 9 -4 22 -24 64l-54 115h-337l-33 -67c-24 -50 -41 -93 -41 -106c0 -16 15 -23 56 -26l44 -3v-30l-142 3l-127 -3v30l43 3c26 2 48 20 63 49l259 502c44 85 57 119 57 119h37l283 -568c41 -81 54 -100 85 -102l40 -3 v-30zM597 269l-148 298l-148 -298h296"],57363:[469,12,565,45,523,"523 -3c-27 2 -53 3 -80 3c-29 0 -57 -1 -85 -3l5 85l-135 -86c-8 -5 -26 -8 -46 -8c-86 0 -137 45 -137 123c0 87 62 134 210 159l108 18c-3 91 -46 128 -148 128c-50 0 -62 -7 -84 -54l-14 -31l-29 7v65l58 32c42 23 85 34 132 34c127 0 172 -53 172 -199v-183 c0 -49 5 -57 31 -58l42 -2v-30zM363 124v132c-83 -11 -143 -25 -170 -40c-33 -19 -54 -54 -54 -91c0 -43 38 -80 81 -80s112 38 143 79"],57364:[469,12,625,57,571,"571 -3c-29 2 -57 3 -87 3s-60 -1 -91 -3l6 85l-145 -86c-8 -5 -28 -8 -49 -8c-93 0 -148 45 -148 123c0 87 67 134 226 159l116 18c-3 91 -49 128 -159 128c-54 0 -67 -7 -90 -54l-15 -31l-31 7v65l62 32c45 23 92 34 142 34c136 0 185 -53 185 -199v-183 c0 -49 4 -57 32 -58l46 -2v-30zM399 124v132c-89 -11 -153 -25 -182 -40c-36 -19 -59 -54 -59 -91c0 -43 41 -80 88 -80c45 0 119 38 153 79"],57365:[888,3,868,26,834,"834 -3l-138 3l-152 -3v30l51 3c28 2 45 9 45 20c0 9 -4 22 -23 64l-50 115h-314l-30 -67c-23 -50 -39 -93 -39 -106c0 -16 15 -23 53 -26l40 -3v-30l-132 3l-119 -3v30l41 3c24 2 44 20 59 49l240 502c42 85 54 119 54 119h35l263 -568c39 -81 51 -100 79 -102l37 -3 v-30zM547 269l-137 298l-138 -298h275zM587 861c0 -15 -9 -22 -47 -39l-170 -73h-47l162 113c25 17 47 25 66 26c19 0 36 -12 36 -27"],57366:[888,3,950,38,905,"905 -3l-149 3l-163 -3v30l55 3c30 2 48 9 48 20c0 9 -4 22 -24 64l-54 115h-337l-33 -67c-24 -50 -41 -93 -41 -106c0 -16 15 -23 56 -26l44 -3v-30l-142 3l-127 -3v30l43 3c26 2 48 20 63 49l259 502c44 85 57 119 57 119h37l283 -568c41 -81 54 -100 85 -102l40 -3 v-30zM597 269l-148 298l-148 -298h296zM639 861c0 -15 -9 -22 -50 -39l-183 -73h-50l174 113c27 17 50 25 70 26c21 0 39 -12 39 -27"],57367:[677,12,565,45,523,"523 -3c-27 2 -53 3 -80 3c-29 0 -57 -1 -85 -3l5 85l-135 -86c-8 -5 -26 -8 -46 -8c-86 0 -137 45 -137 123c0 87 62 134 210 159l108 18c-3 91 -46 128 -148 128c-50 0 -62 -7 -84 -54l-14 -31l-29 7v65l58 32c42 23 85 34 132 34c127 0 172 -53 172 -199v-183 c0 -49 5 -57 31 -58l42 -2v-30zM363 124v132c-83 -11 -143 -25 -170 -40c-33 -19 -54 -54 -54 -91c0 -43 38 -80 81 -80s112 38 143 79zM425 643c0 -18 -7 -26 -43 -47l-157 -90h-44l151 138c24 22 43 33 59 33c19 0 34 -15 34 -34"],57368:[677,12,625,57,571,"571 -3c-29 2 -57 3 -87 3s-60 -1 -91 -3l6 85l-145 -86c-8 -5 -28 -8 -49 -8c-93 0 -148 45 -148 123c0 87 67 134 226 159l116 18c-3 91 -49 128 -159 128c-54 0 -67 -7 -90 -54l-15 -31l-31 7v65l62 32c45 23 92 34 142 34c136 0 185 -53 185 -199v-183 c0 -49 4 -57 32 -58l46 -2v-30zM399 124v132c-89 -11 -153 -25 -182 -40c-36 -19 -59 -54 -59 -91c0 -43 41 -80 88 -80c45 0 119 38 153 79zM466 643c0 -18 -8 -26 -47 -47l-169 -90h-46l161 138c26 22 47 33 64 33c20 0 37 -15 37 -34"],57369:[884,3,868,26,834,"834 -3l-138 3l-152 -3v30l51 3c28 2 45 9 45 20c0 9 -4 22 -23 64l-50 115h-314l-30 -67c-23 -50 -39 -93 -39 -106c0 -16 15 -23 53 -26l40 -3v-30l-132 3l-119 -3v30l41 3c24 2 44 20 59 49l240 502c42 85 54 119 54 119h35l263 -568c39 -81 51 -100 79 -102l37 -3 v-30zM547 269l-137 298l-138 -298h275zM603 884c-7 -84 -71 -129 -167 -129s-160 45 -165 129h34c5 -47 58 -80 131 -80c74 0 128 33 131 80h36"],57370:[884,3,950,38,905,"905 -3l-149 3l-163 -3v30l55 3c30 2 48 9 48 20c0 9 -4 22 -24 64l-54 115h-337l-33 -67c-24 -50 -41 -93 -41 -106c0 -16 15 -23 56 -26l44 -3v-30l-142 3l-127 -3v30l43 3c26 2 48 20 63 49l259 502c44 85 57 119 57 119h37l283 -568c41 -81 54 -100 85 -102l40 -3 v-30zM597 269l-148 298l-148 -298h296zM656 884c-7 -84 -76 -129 -179 -129c-102 0 -172 45 -177 129h37c5 -47 62 -80 140 -80c80 0 137 33 141 80h38"],57371:[671,12,565,45,523,"523 -3c-27 2 -53 3 -80 3c-29 0 -57 -1 -85 -3l5 85l-135 -86c-8 -5 -26 -8 -46 -8c-86 0 -137 45 -137 123c0 87 62 134 210 159l108 18c-3 91 -46 128 -148 128c-50 0 -62 -7 -84 -54l-14 -31l-29 7v65l58 32c42 23 85 34 132 34c127 0 172 -53 172 -199v-183 c0 -49 5 -57 31 -58l42 -2v-30zM363 124v132c-83 -11 -143 -25 -170 -40c-33 -19 -54 -54 -54 -91c0 -43 38 -80 81 -80s112 38 143 79zM432 671c-2 -44 -9 -66 -26 -93c-26 -42 -72 -65 -128 -65c-59 0 -106 25 -132 71c-14 26 -19 46 -22 87h33c3 -57 54 -98 121 -98 c68 0 118 41 121 98h33"],57372:[671,12,625,57,571,"571 -3c-29 2 -57 3 -87 3s-60 -1 -91 -3l6 85l-145 -86c-8 -5 -28 -8 -49 -8c-93 0 -148 45 -148 123c0 87 67 134 226 159l116 18c-3 91 -49 128 -159 128c-54 0 -67 -7 -90 -54l-15 -31l-31 7v65l62 32c45 23 92 34 142 34c136 0 185 -53 185 -199v-183 c0 -49 4 -57 32 -58l46 -2v-30zM399 124v132c-89 -11 -153 -25 -182 -40c-36 -19 -59 -54 -59 -91c0 -43 41 -80 88 -80c45 0 119 38 153 79zM473 671c-3 -44 -10 -66 -28 -93c-28 -42 -78 -65 -137 -65c-63 0 -114 25 -142 71c-15 26 -21 46 -23 87h35 c3 -57 57 -98 130 -98c72 0 126 41 130 98h35"],57373:[1043,3,868,26,834,"834 -3l-138 3l-152 -3v30l51 3c28 2 45 9 45 20c0 9 -4 22 -23 64l-50 115h-314l-30 -67c-23 -50 -39 -93 -39 -106c0 -16 15 -23 53 -26l40 -3v-30l-132 3l-119 -3v30l41 3c24 2 44 20 59 49l240 502c42 85 54 119 54 119h35l263 -568c39 -81 51 -100 79 -102l37 -3 v-30zM547 269l-137 298l-138 -298h275zM609 1016c0 -15 -8 -22 -46 -39l-170 -73h-47l162 113c25 17 47 25 66 26c19 0 35 -12 35 -27zM604 884c-6 -84 -71 -129 -167 -129s-160 45 -165 129h34c5 -47 58 -80 131 -80c74 0 128 33 131 80h36"],57374:[1043,3,950,38,905,"905 -3l-149 3l-163 -3v30l55 3c30 2 48 9 48 20c0 9 -4 22 -24 64l-54 115h-337l-33 -67c-24 -50 -41 -93 -41 -106c0 -16 15 -23 56 -26l44 -3v-30l-142 3l-127 -3v30l43 3c26 2 48 20 63 49l259 502c44 85 57 119 57 119h37l283 -568c41 -81 54 -100 85 -102l40 -3 v-30zM597 269l-148 298l-148 -298h296zM663 1016c0 -15 -9 -22 -50 -39l-182 -73h-51l175 113c27 17 50 25 70 26c21 0 38 -12 38 -27zM658 884c-7 -84 -76 -129 -179 -129s-172 45 -178 129h37c5 -47 62 -80 141 -80s137 33 140 80h39"],57375:[800,12,565,45,523,"523 -3c-27 2 -53 3 -80 3c-29 0 -57 -1 -85 -3l5 85l-135 -86c-8 -5 -26 -8 -46 -8c-86 0 -137 45 -137 123c0 87 62 134 210 159l108 18c-3 91 -46 128 -148 128c-50 0 -62 -7 -84 -54l-14 -31l-29 7v65l58 32c42 23 85 34 132 34c127 0 172 -53 172 -199v-183 c0 -49 5 -57 31 -58l42 -2v-30zM363 124v132c-83 -11 -143 -25 -170 -40c-33 -19 -54 -54 -54 -91c0 -43 38 -80 81 -80s112 38 143 79zM450 773c0 -15 -8 -22 -47 -39l-170 -73h-46l162 113c25 17 47 25 65 26c20 0 36 -12 36 -27zM445 641c-7 -84 -71 -129 -167 -129 s-160 45 -166 129h35c5 -47 58 -80 131 -80c74 0 128 33 131 80h36"],57376:[800,12,625,57,571,"571 -3c-29 2 -57 3 -87 3s-60 -1 -91 -3l6 85l-145 -86c-8 -5 -28 -8 -49 -8c-93 0 -148 45 -148 123c0 87 67 134 226 159l116 18c-3 91 -49 128 -159 128c-54 0 -67 -7 -90 -54l-15 -31l-31 7v65l62 32c45 23 92 34 142 34c136 0 185 -53 185 -199v-183 c0 -49 4 -57 32 -58l46 -2v-30zM399 124v132c-89 -11 -153 -25 -182 -40c-36 -19 -59 -54 -59 -91c0 -43 41 -80 88 -80c45 0 119 38 153 79zM493 773c0 -15 -10 -22 -51 -39l-182 -73h-50l174 113c27 17 50 25 70 26c21 0 39 -12 39 -27zM487 641 c-7 -84 -76 -129 -179 -129s-172 45 -178 129h37c5 -47 62 -80 141 -80s137 33 140 80h39"],57377:[884,193,868,26,834,"834 -3l-138 3l-152 -3v30l51 3c28 2 45 9 45 20c0 9 -4 22 -23 64l-50 115h-314l-30 -67c-23 -50 -39 -93 -39 -106c0 -16 15 -23 53 -26l40 -3v-30l-132 3l-119 -3v30l41 3c24 2 44 20 59 49l240 502c42 85 54 119 54 119h35l263 -568c39 -81 51 -100 79 -102l37 -3 v-30zM547 269l-137 298l-138 -298h275zM603 884c-7 -84 -71 -129 -167 -129s-160 45 -165 129h34c5 -47 58 -80 131 -80c74 0 128 33 131 80h36zM489 -143c0 -30 -22 -50 -55 -50s-54 20 -54 50s21 50 55 50c32 0 54 -21 54 -50"],57378:[884,193,950,38,905,"905 -3l-149 3l-163 -3v30l55 3c30 2 48 9 48 20c0 9 -4 22 -24 64l-54 115h-337l-33 -67c-24 -50 -41 -93 -41 -106c0 -16 15 -23 56 -26l44 -3v-30l-142 3l-127 -3v30l43 3c26 2 48 20 63 49l259 502c44 85 57 119 57 119h37l283 -568c41 -81 54 -100 85 -102l40 -3 v-30zM597 269l-148 298l-148 -298h296zM656 884c-7 -84 -76 -129 -179 -129c-102 0 -172 45 -177 129h37c5 -47 62 -80 140 -80c80 0 137 33 141 80h38zM534 -143c0 -30 -24 -50 -59 -50s-58 20 -58 50s23 50 59 50c34 0 58 -21 58 -50"],57379:[671,193,565,45,523,"523 -3c-27 2 -53 3 -80 3c-29 0 -57 -1 -85 -3l5 85l-135 -86c-8 -5 -26 -8 -46 -8c-86 0 -137 45 -137 123c0 87 62 134 210 159l108 18c-3 91 -46 128 -148 128c-50 0 -62 -7 -84 -54l-14 -31l-29 7v65l58 32c42 23 85 34 132 34c127 0 172 -53 172 -199v-183 c0 -49 5 -57 31 -58l42 -2v-30zM363 124v132c-83 -11 -143 -25 -170 -40c-33 -19 -54 -54 -54 -91c0 -43 38 -80 81 -80s112 38 143 79zM432 671c-2 -44 -9 -66 -26 -93c-26 -42 -72 -65 -128 -65c-59 0 -106 25 -132 71c-14 26 -19 46 -22 87h33c3 -57 54 -98 121 -98 c68 0 118 41 121 98h33zM333 -143c0 -30 -22 -50 -55 -50s-54 20 -54 50s21 50 55 50c32 0 54 -21 54 -50"],57380:[671,193,625,57,571,"571 -3c-29 2 -57 3 -87 3s-60 -1 -91 -3l6 85l-145 -86c-8 -5 -28 -8 -49 -8c-93 0 -148 45 -148 123c0 87 67 134 226 159l116 18c-3 91 -49 128 -159 128c-54 0 -67 -7 -90 -54l-15 -31l-31 7v65l62 32c45 23 92 34 142 34c136 0 185 -53 185 -199v-183 c0 -49 4 -57 32 -58l46 -2v-30zM399 124v132c-89 -11 -153 -25 -182 -40c-36 -19 -59 -54 -59 -91c0 -43 41 -80 88 -80c45 0 119 38 153 79zM473 671c-3 -44 -10 -66 -28 -93c-28 -42 -78 -65 -137 -65c-63 0 -114 25 -142 71c-15 26 -21 46 -23 87h35 c3 -57 57 -98 130 -98c72 0 126 41 130 98h35zM366 -143c0 -30 -23 -50 -58 -50s-59 20 -59 50s24 50 60 50c34 0 57 -21 57 -50"],57381:[1043,3,868,26,834,"834 -3l-138 3l-152 -3v30l51 3c28 2 45 9 45 20c0 9 -4 22 -23 64l-50 115h-314l-30 -67c-23 -50 -39 -93 -39 -106c0 -16 15 -23 53 -26l40 -3v-30l-132 3l-119 -3v30l41 3c24 2 44 20 59 49l240 502c42 85 54 119 54 119h35l263 -568c39 -81 51 -100 79 -102l37 -3 v-30zM547 269l-137 298l-138 -298h275zM530 904h-47l-170 73c-38 17 -47 24 -47 39s16 27 36 27c19 -1 40 -9 66 -26zM604 884c-6 -84 -71 -129 -167 -129s-160 45 -165 129h34c5 -47 58 -80 131 -80c74 0 128 33 131 80h36"],57382:[1043,3,950,38,905,"905 -3l-149 3l-163 -3v30l55 3c30 2 48 9 48 20c0 9 -4 22 -24 64l-54 115h-337l-33 -67c-24 -50 -41 -93 -41 -106c0 -16 15 -23 56 -26l44 -3v-30l-142 3l-127 -3v30l43 3c26 2 48 20 63 49l259 502c44 85 57 119 57 119h37l283 -568c41 -81 54 -100 85 -102l40 -3 v-30zM597 269l-148 298l-148 -298h296zM578 904h-50l-183 73c-41 17 -50 24 -50 39s17 27 39 27c19 -1 43 -9 70 -26zM658 884c-7 -84 -76 -129 -179 -129s-172 45 -178 129h37c5 -47 62 -80 141 -80s137 33 140 80h39"],57383:[800,12,565,45,523,"523 -3c-27 2 -53 3 -80 3c-29 0 -57 -1 -85 -3l5 85l-135 -86c-8 -5 -26 -8 -46 -8c-86 0 -137 45 -137 123c0 87 62 134 210 159l108 18c-3 91 -46 128 -148 128c-50 0 -62 -7 -84 -54l-14 -31l-29 7v65l58 32c42 23 85 34 132 34c127 0 172 -53 172 -199v-183 c0 -49 5 -57 31 -58l42 -2v-30zM363 124v132c-83 -11 -143 -25 -170 -40c-33 -19 -54 -54 -54 -91c0 -43 38 -80 81 -80s112 38 143 79zM371 661h-47l-170 73c-38 17 -47 24 -47 39s16 27 36 27c19 -1 40 -9 65 -26zM445 641c-7 -84 -71 -129 -167 -129s-160 45 -166 129h35 c5 -47 58 -80 131 -80c74 0 128 33 131 80h36"],57384:[800,12,625,57,571,"571 -3c-29 2 -57 3 -87 3s-60 -1 -91 -3l6 85l-145 -86c-8 -5 -28 -8 -49 -8c-93 0 -148 45 -148 123c0 87 67 134 226 159l116 18c-3 91 -49 128 -159 128c-54 0 -67 -7 -90 -54l-15 -31l-31 7v65l62 32c45 23 92 34 142 34c136 0 185 -53 185 -199v-183 c0 -49 4 -57 32 -58l46 -2v-30zM399 124v132c-89 -11 -153 -25 -182 -40c-36 -19 -59 -54 -59 -91c0 -43 41 -80 88 -80c45 0 119 38 153 79zM407 661h-50l-183 73c-41 17 -50 24 -50 39s18 27 39 27c20 -1 43 -9 70 -26zM487 641c-7 -84 -76 -129 -179 -129 s-172 45 -178 129h37c5 -47 62 -80 141 -80s137 33 140 80h39"],57385:[1045,3,868,26,834,"834 -3l-138 3l-152 -3v30l51 3c28 2 45 9 45 20c0 9 -4 22 -23 64l-50 115h-314l-30 -67c-23 -50 -39 -93 -39 -106c0 -16 15 -23 53 -26l40 -3v-30l-132 3l-119 -3v30l41 3c24 2 44 20 59 49l240 502c42 85 54 119 54 119h35l263 -568c39 -81 51 -100 79 -102l37 -3 v-30zM547 269l-137 298l-138 -298h275zM533 986c0 -21 -22 -42 -55 -62c-35 -22 -42 -24 -42 -31c0 0 6 -6 19 -17l-28 -12c-8 3 -29 20 -29 33c0 14 8 24 38 47c27 19 35 27 35 37c0 13 -21 24 -49 24c-17 0 -29 -4 -33 -9l-13 -21l-34 7l27 49c30 9 49 14 68 14 c56 0 96 -26 96 -59zM604 884c-6 -84 -71 -129 -167 -129s-160 45 -165 129h34c5 -47 58 -80 131 -80c74 0 128 33 131 80h36"],57386:[1045,3,950,38,905,"905 -3l-149 3l-163 -3v30l55 3c30 2 48 9 48 20c0 9 -4 22 -24 64l-54 115h-337l-33 -67c-24 -50 -41 -93 -41 -106c0 -16 15 -23 56 -26l44 -3v-30l-142 3l-127 -3v30l43 3c26 2 48 20 63 49l259 502c44 85 57 119 57 119h37l283 -568c41 -81 54 -100 85 -102l40 -3 v-30zM597 269l-148 298l-148 -298h296zM582 986c0 -21 -24 -42 -60 -62c-38 -22 -45 -24 -45 -31c0 0 6 -6 20 -17l-29 -12c-9 3 -31 20 -31 33c0 14 8 24 40 47c30 19 38 27 38 37c0 13 -22 24 -53 24c-18 0 -31 -4 -35 -9l-14 -21l-36 7l28 49c33 9 53 14 74 14 c59 0 103 -26 103 -59zM658 884c-7 -84 -76 -129 -179 -129s-172 45 -178 129h37c5 -47 62 -80 141 -80s137 33 140 80h39"],57387:[802,12,565,45,523,"523 -3c-27 2 -53 3 -80 3c-29 0 -57 -1 -85 -3l5 85l-135 -86c-8 -5 -26 -8 -46 -8c-86 0 -137 45 -137 123c0 87 62 134 210 159l108 18c-3 91 -46 128 -148 128c-50 0 -62 -7 -84 -54l-14 -31l-29 7v65l58 32c42 23 85 34 132 34c127 0 172 -53 172 -199v-183 c0 -49 5 -57 31 -58l42 -2v-30zM363 124v132c-83 -11 -143 -25 -170 -40c-33 -19 -54 -54 -54 -91c0 -43 38 -80 81 -80s112 38 143 79zM374 743c0 -21 -22 -42 -56 -62c-34 -22 -41 -24 -41 -31c0 0 5 -6 19 -17l-28 -12c-8 3 -29 20 -29 33c0 14 8 24 38 47 c27 19 35 27 35 37c0 13 -21 24 -49 24c-18 0 -30 -4 -33 -9l-13 -21l-34 7l26 49c31 9 50 14 69 14c56 0 96 -26 96 -59zM445 641c-7 -84 -71 -129 -167 -129s-160 45 -166 129h35c5 -47 58 -80 131 -80c74 0 128 33 131 80h36"],57388:[802,12,625,57,571,"571 -3c-29 2 -57 3 -87 3s-60 -1 -91 -3l6 85l-145 -86c-8 -5 -28 -8 -49 -8c-93 0 -148 45 -148 123c0 87 67 134 226 159l116 18c-3 91 -49 128 -159 128c-54 0 -67 -7 -90 -54l-15 -31l-31 7v65l62 32c45 23 92 34 142 34c136 0 185 -53 185 -199v-183 c0 -49 4 -57 32 -58l46 -2v-30zM399 124v132c-89 -11 -153 -25 -182 -40c-36 -19 -59 -54 -59 -91c0 -43 41 -80 88 -80c45 0 119 38 153 79zM411 743c0 -21 -24 -42 -60 -62c-37 -22 -44 -24 -44 -31c0 0 5 -6 20 -17l-30 -12c-9 3 -31 20 -31 33c0 14 8 24 41 47 c29 19 37 27 37 37c0 13 -22 24 -53 24c-18 0 -31 -4 -35 -9l-14 -21l-36 7l28 49c33 9 53 14 74 14c59 0 103 -26 103 -59zM487 641c-7 -84 -76 -129 -179 -129s-172 45 -178 129h37c5 -47 62 -80 141 -80s137 33 140 80h39"],57389:[1015,3,868,26,834,"834 -3l-138 3l-152 -3v30l51 3c28 2 45 9 45 20c0 9 -4 22 -23 64l-50 115h-314l-30 -67c-23 -50 -39 -93 -39 -106c0 -16 15 -23 53 -26l40 -3v-30l-132 3l-119 -3v30l41 3c24 2 44 20 59 49l240 502c42 85 54 119 54 119h35l263 -568c39 -81 51 -100 79 -102l37 -3 v-30zM547 269l-137 298l-138 -298h275zM618 1015c-4 -58 -56 -105 -119 -105c-24 0 -41 4 -74 19c-40 18 -62 26 -77 26c-26 0 -44 -14 -58 -45h-31c15 65 55 100 115 100c26 0 39 -4 97 -30c26 -11 38 -15 51 -15c31 0 48 13 65 50h31zM604 884c-6 -84 -71 -129 -167 -129 s-160 45 -165 129h34c5 -47 58 -80 131 -80c74 0 128 33 131 80h36"],57390:[1015,3,950,38,905,"905 -3l-149 3l-163 -3v30l55 3c30 2 48 9 48 20c0 9 -4 22 -24 64l-54 115h-337l-33 -67c-24 -50 -41 -93 -41 -106c0 -16 15 -23 56 -26l44 -3v-30l-142 3l-127 -3v30l43 3c26 2 48 20 63 49l259 502c44 85 57 119 57 119h37l283 -568c41 -81 54 -100 85 -102l40 -3 v-30zM597 269l-148 298l-148 -298h296zM673 1015c-5 -58 -61 -105 -128 -105c-25 0 -44 4 -79 19c-44 18 -67 26 -83 26c-28 0 -47 -14 -62 -45h-34c16 65 59 100 124 100c28 0 42 -4 104 -30c28 -11 41 -15 55 -15c33 0 51 13 69 50h34zM658 884c-7 -84 -76 -129 -179 -129 s-172 45 -178 129h37c5 -47 62 -80 141 -80s137 33 140 80h39"],57391:[772,12,565,45,523,"523 -3c-27 2 -53 3 -80 3c-29 0 -57 -1 -85 -3l5 85l-135 -86c-8 -5 -26 -8 -46 -8c-86 0 -137 45 -137 123c0 87 62 134 210 159l108 18c-3 91 -46 128 -148 128c-50 0 -62 -7 -84 -54l-14 -31l-29 7v65l58 32c42 23 85 34 132 34c127 0 172 -53 172 -199v-183 c0 -49 5 -57 31 -58l42 -2v-30zM363 124v132c-83 -11 -143 -25 -170 -40c-33 -19 -54 -54 -54 -91c0 -43 38 -80 81 -80s112 38 143 79zM459 772c-4 -58 -57 -105 -119 -105c-24 0 -41 4 -74 19c-40 18 -62 26 -77 26c-26 0 -44 -14 -58 -45h-32c16 65 56 100 116 100 c26 0 39 -4 97 -30c26 -11 38 -15 51 -15c31 0 48 13 64 50h32zM445 641c-7 -84 -71 -129 -167 -129s-160 45 -166 129h35c5 -47 58 -80 131 -80c74 0 128 33 131 80h36"],57392:[772,12,625,57,571,"571 -3c-29 2 -57 3 -87 3s-60 -1 -91 -3l6 85l-145 -86c-8 -5 -28 -8 -49 -8c-93 0 -148 45 -148 123c0 87 67 134 226 159l116 18c-3 91 -49 128 -159 128c-54 0 -67 -7 -90 -54l-15 -31l-31 7v65l62 32c45 23 92 34 142 34c136 0 185 -53 185 -199v-183 c0 -49 4 -57 32 -58l46 -2v-30zM399 124v132c-89 -11 -153 -25 -182 -40c-36 -19 -59 -54 -59 -91c0 -43 41 -80 88 -80c45 0 119 38 153 79zM502 772c-5 -58 -61 -105 -127 -105c-26 0 -45 4 -80 19c-43 18 -67 26 -83 26c-28 0 -47 -14 -62 -45h-34c16 65 60 100 124 100 c28 0 42 -4 104 -30c28 -11 41 -15 55 -15c33 0 52 13 69 50h34zM487 641c-7 -84 -76 -129 -179 -129s-172 45 -178 129h37c5 -47 62 -80 141 -80s137 33 140 80h39"],57393:[887,3,868,26,834,"834 -3l-138 3l-152 -3v30l51 3c28 2 45 9 45 20c0 9 -4 22 -23 64l-50 115h-314l-30 -67c-23 -50 -39 -93 -39 -106c0 -16 15 -23 53 -26l40 -3v-30l-132 3l-119 -3v30l41 3c24 2 44 20 59 49l240 502c42 85 54 119 54 119h35l263 -568c39 -81 51 -100 79 -102l37 -3 v-30zM547 269l-137 298l-138 -298h275zM620 752h-41l-143 84l-143 -84h-40l146 135h74"],57394:[887,3,950,38,905,"905 -3l-149 3l-163 -3v30l55 3c30 2 48 9 48 20c0 9 -4 22 -24 64l-54 115h-337l-33 -67c-24 -50 -41 -93 -41 -106c0 -16 15 -23 56 -26l44 -3v-30l-142 3l-127 -3v30l43 3c26 2 48 20 63 49l259 502c44 85 57 119 57 119h37l283 -568c41 -81 54 -100 85 -102l40 -3 v-30zM597 269l-148 298l-148 -298h296zM675 752h-44l-154 84l-153 -84h-43l157 135h79"],57395:[676,12,565,45,523,"523 -3c-27 2 -53 3 -80 3c-29 0 -57 -1 -85 -3l5 85l-135 -86c-8 -5 -26 -8 -46 -8c-86 0 -137 45 -137 123c0 87 62 134 210 159l108 18c-3 91 -46 128 -148 128c-50 0 -62 -7 -84 -54l-14 -31l-29 7v65l58 32c42 23 85 34 132 34c127 0 172 -53 172 -199v-183 c0 -49 5 -57 31 -58l42 -2v-30zM363 124v132c-83 -11 -143 -25 -170 -40c-33 -19 -54 -54 -54 -91c0 -43 38 -80 81 -80s112 38 143 79zM448 509h-38l-132 103l-132 -103h-38l136 167h68"],57396:[676,12,625,57,571,"571 -3c-29 2 -57 3 -87 3s-60 -1 -91 -3l6 85l-145 -86c-8 -5 -28 -8 -49 -8c-93 0 -148 45 -148 123c0 87 67 134 226 159l116 18c-3 91 -49 128 -159 128c-54 0 -67 -7 -90 -54l-15 -31l-31 7v65l62 32c45 23 92 34 142 34c136 0 185 -53 185 -199v-183 c0 -49 4 -57 32 -58l46 -2v-30zM399 124v132c-89 -11 -153 -25 -182 -40c-36 -19 -59 -54 -59 -91c0 -43 41 -80 88 -80c45 0 119 38 153 79zM490 509h-41l-141 103l-142 -103h-41l147 167h72"],57397:[1046,3,868,26,834,"834 -3l-138 3l-152 -3v30l51 3c28 2 45 9 45 20c0 9 -4 22 -23 64l-50 115h-314l-30 -67c-23 -50 -39 -93 -39 -106c0 -16 15 -23 53 -26l40 -3v-30l-132 3l-119 -3v30l41 3c24 2 44 20 59 49l240 502c42 85 54 119 54 119h35l263 -568c39 -81 51 -100 79 -102l37 -3 v-30zM547 269l-137 298l-138 -298h275zM566 1019c0 -15 -9 -22 -47 -39l-170 -73h-47l163 113c25 17 46 25 65 26c20 0 36 -12 36 -27zM621 752h-41l-143 84l-143 -84h-40l146 135h74"],57398:[1046,3,950,38,905,"905 -3l-149 3l-163 -3v30l55 3c30 2 48 9 48 20c0 9 -4 22 -24 64l-54 115h-337l-33 -67c-24 -50 -41 -93 -41 -106c0 -16 15 -23 56 -26l44 -3v-30l-142 3l-127 -3v30l43 3c26 2 48 20 63 49l259 502c44 85 57 119 57 119h37l283 -568c41 -81 54 -100 85 -102l40 -3 v-30zM597 269l-148 298l-148 -298h296zM617 1019c0 -15 -10 -22 -51 -39l-182 -73h-50l174 113c27 17 50 25 70 26c21 0 39 -12 39 -27zM676 752h-44l-153 84l-154 -84h-43l157 135h79"],57399:[803,12,565,45,523,"523 -3c-27 2 -53 3 -80 3c-29 0 -57 -1 -85 -3l5 85l-135 -86c-8 -5 -26 -8 -46 -8c-86 0 -137 45 -137 123c0 87 62 134 210 159l108 18c-3 91 -46 128 -148 128c-50 0 -62 -7 -84 -54l-14 -31l-29 7v65l58 32c42 23 85 34 132 34c127 0 172 -53 172 -199v-183 c0 -49 5 -57 31 -58l42 -2v-30zM363 124v132c-83 -11 -143 -25 -170 -40c-33 -19 -54 -54 -54 -91c0 -43 38 -80 81 -80s112 38 143 79zM407 776c0 -15 -9 -22 -47 -39l-170 -73h-47l162 113c25 17 47 25 66 26c19 0 36 -12 36 -27zM462 509h-41l-143 84l-143 -84h-40 l146 135h74"],57400:[803,12,625,57,571,"571 -3c-29 2 -57 3 -87 3s-60 -1 -91 -3l6 85l-145 -86c-8 -5 -28 -8 -49 -8c-93 0 -148 45 -148 123c0 87 67 134 226 159l116 18c-3 91 -49 128 -159 128c-54 0 -67 -7 -90 -54l-15 -31l-31 7v65l62 32c45 23 92 34 142 34c136 0 185 -53 185 -199v-183 c0 -49 4 -57 32 -58l46 -2v-30zM399 124v132c-89 -11 -153 -25 -182 -40c-36 -19 -59 -54 -59 -91c0 -43 41 -80 88 -80c45 0 119 38 153 79zM446 776c0 -15 -9 -22 -50 -39l-183 -73h-50l174 113c27 17 50 25 70 26c21 0 39 -12 39 -27zM506 509h-45l-153 84l-153 -84h-44 l157 135h80"],57401:[887,193,868,26,834,"834 -3l-138 3l-152 -3v30l51 3c28 2 45 9 45 20c0 9 -4 22 -23 64l-50 115h-314l-30 -67c-23 -50 -39 -93 -39 -106c0 -16 15 -23 53 -26l40 -3v-30l-132 3l-119 -3v30l41 3c24 2 44 20 59 49l240 502c42 85 54 119 54 119h35l263 -568c39 -81 51 -100 79 -102l37 -3 v-30zM547 269l-137 298l-138 -298h275zM620 752h-41l-143 84l-143 -84h-40l146 135h74zM489 -143c0 -30 -22 -50 -55 -50s-54 20 -54 50s21 50 55 50c32 0 54 -21 54 -50"],57402:[887,193,950,38,905,"905 -3l-149 3l-163 -3v30l55 3c30 2 48 9 48 20c0 9 -4 22 -24 64l-54 115h-337l-33 -67c-24 -50 -41 -93 -41 -106c0 -16 15 -23 56 -26l44 -3v-30l-142 3l-127 -3v30l43 3c26 2 48 20 63 49l259 502c44 85 57 119 57 119h37l283 -568c41 -81 54 -100 85 -102l40 -3 v-30zM597 269l-148 298l-148 -298h296zM675 752h-44l-154 84l-153 -84h-43l157 135h79zM534 -143c0 -30 -24 -50 -59 -50s-58 20 -58 50s23 50 59 50c34 0 58 -21 58 -50"],57403:[676,193,565,45,523,"523 -3c-27 2 -53 3 -80 3c-29 0 -57 -1 -85 -3l5 85l-135 -86c-8 -5 -26 -8 -46 -8c-86 0 -137 45 -137 123c0 87 62 134 210 159l108 18c-3 91 -46 128 -148 128c-50 0 -62 -7 -84 -54l-14 -31l-29 7v65l58 32c42 23 85 34 132 34c127 0 172 -53 172 -199v-183 c0 -49 5 -57 31 -58l42 -2v-30zM363 124v132c-83 -11 -143 -25 -170 -40c-33 -19 -54 -54 -54 -91c0 -43 38 -80 81 -80s112 38 143 79zM448 509h-38l-132 103l-132 -103h-38l136 167h68zM333 -143c0 -30 -22 -50 -55 -50s-54 20 -54 50s21 50 55 50c32 0 54 -21 54 -50"],57404:[676,193,625,57,571,"571 -3c-29 2 -57 3 -87 3s-60 -1 -91 -3l6 85l-145 -86c-8 -5 -28 -8 -49 -8c-93 0 -148 45 -148 123c0 87 67 134 226 159l116 18c-3 91 -49 128 -159 128c-54 0 -67 -7 -90 -54l-15 -31l-31 7v65l62 32c45 23 92 34 142 34c136 0 185 -53 185 -199v-183 c0 -49 4 -57 32 -58l46 -2v-30zM399 124v132c-89 -11 -153 -25 -182 -40c-36 -19 -59 -54 -59 -91c0 -43 41 -80 88 -80c45 0 119 38 153 79zM490 509h-41l-141 103l-142 -103h-41l147 167h72zM366 -143c0 -30 -23 -50 -58 -50s-59 20 -59 50s24 50 60 50 c34 0 57 -21 57 -50"],57405:[1046,3,868,26,834,"834 -3l-138 3l-152 -3v30l51 3c28 2 45 9 45 20c0 9 -4 22 -23 64l-50 115h-314l-30 -67c-23 -50 -39 -93 -39 -106c0 -16 15 -23 53 -26l40 -3v-30l-132 3l-119 -3v30l41 3c24 2 44 20 59 49l240 502c42 85 54 119 54 119h35l263 -568c39 -81 51 -100 79 -102l37 -3 v-30zM547 269l-137 298l-138 -298h275zM574 907h-47l-170 73c-39 17 -47 24 -47 39s16 27 36 27c18 -1 40 -9 65 -26zM621 752h-41l-143 84l-143 -84h-40l146 135h74"],57406:[1046,3,950,38,905,"905 -3l-149 3l-163 -3v30l55 3c30 2 48 9 48 20c0 9 -4 22 -24 64l-54 115h-337l-33 -67c-24 -50 -41 -93 -41 -106c0 -16 15 -23 56 -26l44 -3v-30l-142 3l-127 -3v30l43 3c26 2 48 20 63 49l259 502c44 85 57 119 57 119h37l283 -568c41 -81 54 -100 85 -102l40 -3 v-30zM597 269l-148 298l-148 -298h296zM625 907h-50l-183 73c-41 17 -50 24 -50 39s17 27 38 27c20 -1 44 -9 71 -26zM676 752h-44l-153 84l-154 -84h-43l157 135h79"],57407:[803,12,565,45,523,"523 -3c-27 2 -53 3 -80 3c-29 0 -57 -1 -85 -3l5 85l-135 -86c-8 -5 -26 -8 -46 -8c-86 0 -137 45 -137 123c0 87 62 134 210 159l108 18c-3 91 -46 128 -148 128c-50 0 -62 -7 -84 -54l-14 -31l-29 7v65l58 32c42 23 85 34 132 34c127 0 172 -53 172 -199v-183 c0 -49 5 -57 31 -58l42 -2v-30zM363 124v132c-83 -11 -143 -25 -170 -40c-33 -19 -54 -54 -54 -91c0 -43 38 -80 81 -80s112 38 143 79zM414 664h-46l-171 73c-38 17 -46 24 -46 39s16 27 36 27c18 -1 40 -9 65 -26zM462 509h-41l-143 84l-143 -84h-40l146 135h74"],57408:[803,12,625,57,571,"571 -3c-29 2 -57 3 -87 3s-60 -1 -91 -3l6 85l-145 -86c-8 -5 -28 -8 -49 -8c-93 0 -148 45 -148 123c0 87 67 134 226 159l116 18c-3 91 -49 128 -159 128c-54 0 -67 -7 -90 -54l-15 -31l-31 7v65l62 32c45 23 92 34 142 34c136 0 185 -53 185 -199v-183 c0 -49 4 -57 32 -58l46 -2v-30zM399 124v132c-89 -11 -153 -25 -182 -40c-36 -19 -59 -54 -59 -91c0 -43 41 -80 88 -80c45 0 119 38 153 79zM454 664h-50l-183 73c-41 17 -50 24 -50 39s17 27 39 27c19 -1 43 -9 70 -26zM506 509h-45l-153 84l-153 -84h-44l157 135h80"],57409:[1088,3,868,26,834,"834 -3l-138 3l-152 -3v30l51 3c28 2 45 9 45 20c0 9 -4 22 -23 64l-50 115h-314l-30 -67c-23 -50 -39 -93 -39 -106c0 -16 15 -23 53 -26l40 -3v-30l-132 3l-119 -3v30l41 3c24 2 44 20 59 49l240 502c42 85 54 119 54 119h35l263 -568c39 -81 51 -100 79 -102l37 -3 v-30zM547 269l-137 298l-138 -298h275zM621 1029c0 -21 -21 -42 -55 -62c-35 -22 -42 -24 -42 -31c0 0 6 -6 19 -17l-27 -12c-9 3 -30 20 -30 33c0 14 8 24 38 47c28 19 35 27 35 37c0 13 -20 24 -49 24c-17 0 -29 -4 -32 -9l-13 -21l-34 7l26 49c30 9 49 14 69 14 c55 0 95 -26 95 -59zM621 752h-41l-143 84l-143 -84h-40l146 135h74"],57410:[1088,3,950,38,905,"905 -3l-149 3l-163 -3v30l55 3c30 2 48 9 48 20c0 9 -4 22 -24 64l-54 115h-337l-33 -67c-24 -50 -41 -93 -41 -106c0 -16 15 -23 56 -26l44 -3v-30l-142 3l-127 -3v30l43 3c26 2 48 20 63 49l259 502c44 85 57 119 57 119h37l283 -568c41 -81 54 -100 85 -102l40 -3 v-30zM597 269l-148 298l-148 -298h296zM676 1029c0 -21 -23 -42 -59 -62c-38 -22 -45 -24 -45 -31c0 0 6 -6 20 -17l-29 -12c-9 3 -32 20 -32 33c0 14 8 24 41 47c29 19 38 27 38 37c0 13 -23 24 -53 24c-19 0 -32 -4 -35 -9l-14 -21l-36 7l28 49c32 9 52 14 73 14 c60 0 103 -26 103 -59zM676 752h-44l-153 84l-154 -84h-43l157 135h79"],57411:[845,12,565,45,523,"523 -3c-27 2 -53 3 -80 3c-29 0 -57 -1 -85 -3l5 85l-135 -86c-8 -5 -26 -8 -46 -8c-86 0 -137 45 -137 123c0 87 62 134 210 159l108 18c-3 91 -46 128 -148 128c-50 0 -62 -7 -84 -54l-14 -31l-29 7v65l58 32c42 23 85 34 132 34c127 0 172 -53 172 -199v-183 c0 -49 5 -57 31 -58l42 -2v-30zM363 124v132c-83 -11 -143 -25 -170 -40c-33 -19 -54 -54 -54 -91c0 -43 38 -80 81 -80s112 38 143 79zM462 786c0 -21 -21 -42 -55 -62c-35 -22 -42 -24 -42 -31c0 0 6 -6 19 -17l-27 -12c-9 3 -30 20 -30 33c0 14 8 24 38 47 c28 19 35 27 35 37c0 13 -20 24 -49 24c-17 0 -29 -4 -33 -9l-13 -21l-33 7l26 49c30 9 49 14 68 14c56 0 96 -26 96 -59zM462 509h-41l-143 84l-143 -84h-40l146 135h74"],57412:[845,12,625,57,571,"571 -3c-29 2 -57 3 -87 3s-60 -1 -91 -3l6 85l-145 -86c-8 -5 -28 -8 -49 -8c-93 0 -148 45 -148 123c0 87 67 134 226 159l116 18c-3 91 -49 128 -159 128c-54 0 -67 -7 -90 -54l-15 -31l-31 7v65l62 32c45 23 92 34 142 34c136 0 185 -53 185 -199v-183 c0 -49 4 -57 32 -58l46 -2v-30zM399 124v132c-89 -11 -153 -25 -182 -40c-36 -19 -59 -54 -59 -91c0 -43 41 -80 88 -80c45 0 119 38 153 79zM506 786c0 -21 -24 -42 -60 -62c-38 -22 -45 -24 -45 -31c0 0 6 -6 20 -17l-29 -12c-9 3 -32 20 -32 33c0 14 9 24 41 47 c30 19 38 27 38 37c0 13 -22 24 -53 24c-19 0 -31 -4 -35 -9l-14 -21l-36 7l28 49c33 9 53 14 74 14c59 0 103 -26 103 -59zM506 509h-45l-153 84l-153 -84h-44l157 135h80"],57413:[1022,3,868,26,834,"834 -3l-138 3l-152 -3v30l51 3c28 2 45 9 45 20c0 9 -4 22 -23 64l-50 115h-314l-30 -67c-23 -50 -39 -93 -39 -106c0 -16 15 -23 53 -26l40 -3v-30l-132 3l-119 -3v30l41 3c24 2 44 20 59 49l240 502c42 85 54 119 54 119h35l263 -568c39 -81 51 -100 79 -102l37 -3 v-30zM547 269l-137 298l-138 -298h275zM618 1022c-4 -58 -56 -105 -119 -105c-24 0 -41 4 -74 19c-40 18 -62 26 -77 26c-26 0 -44 -14 -58 -45h-31c15 65 55 100 115 100c26 0 39 -4 97 -30c26 -11 38 -15 51 -15c31 0 48 13 65 50h31zM621 752h-41l-143 84l-143 -84h-40 l146 135h74"],57414:[1022,3,950,38,905,"905 -3l-149 3l-163 -3v30l55 3c30 2 48 9 48 20c0 9 -4 22 -24 64l-54 115h-337l-33 -67c-24 -50 -41 -93 -41 -106c0 -16 15 -23 56 -26l44 -3v-30l-142 3l-127 -3v30l43 3c26 2 48 20 63 49l259 502c44 85 57 119 57 119h37l283 -568c41 -81 54 -100 85 -102l40 -3 v-30zM597 269l-148 298l-148 -298h296zM673 1022c-5 -58 -61 -105 -128 -105c-25 0 -44 4 -79 19c-44 18 -67 26 -83 26c-28 0 -47 -14 -62 -45h-34c16 65 59 100 124 100c28 0 42 -4 104 -30c28 -11 41 -15 55 -15c33 0 51 13 69 50h34zM676 752h-44l-153 84l-154 -84h-43 l157 135h79"],57415:[779,12,565,45,523,"523 -3c-27 2 -53 3 -80 3c-29 0 -57 -1 -85 -3l5 85l-135 -86c-8 -5 -26 -8 -46 -8c-86 0 -137 45 -137 123c0 87 62 134 210 159l108 18c-3 91 -46 128 -148 128c-50 0 -62 -7 -84 -54l-14 -31l-29 7v65l58 32c42 23 85 34 132 34c127 0 172 -53 172 -199v-183 c0 -49 5 -57 31 -58l42 -2v-30zM363 124v132c-83 -11 -143 -25 -170 -40c-33 -19 -54 -54 -54 -91c0 -43 38 -80 81 -80s112 38 143 79zM459 779c-4 -58 -57 -105 -119 -105c-24 0 -41 4 -74 19c-40 18 -62 26 -77 26c-26 0 -44 -14 -58 -45h-32c16 65 56 100 116 100 c26 0 39 -4 97 -30c26 -11 38 -15 51 -15c31 0 48 13 64 50h32zM462 509h-41l-143 84l-143 -84h-40l146 135h74"],57416:[779,12,625,57,571,"571 -3c-29 2 -57 3 -87 3s-60 -1 -91 -3l6 85l-145 -86c-8 -5 -28 -8 -49 -8c-93 0 -148 45 -148 123c0 87 67 134 226 159l116 18c-3 91 -49 128 -159 128c-54 0 -67 -7 -90 -54l-15 -31l-31 7v65l62 32c45 23 92 34 142 34c136 0 185 -53 185 -199v-183 c0 -49 4 -57 32 -58l46 -2v-30zM399 124v132c-89 -11 -153 -25 -182 -40c-36 -19 -59 -54 -59 -91c0 -43 41 -80 88 -80c45 0 119 38 153 79zM502 779c-5 -58 -61 -105 -127 -105c-26 0 -45 4 -80 19c-43 18 -67 26 -83 26c-28 0 -47 -14 -62 -45h-34c16 65 60 100 124 100 c28 0 42 -4 104 -30c28 -11 41 -15 55 -15c33 0 52 13 69 50h34zM506 509h-45l-153 84l-153 -84h-44l157 135h80"],57417:[677,-506,383,95,339,"339 643c0 -18 -7 -26 -43 -47l-157 -90h-44l150 138c24 22 44 33 60 33c19 0 34 -15 34 -34"],57418:[677,-506,430,111,373,"373 643c0 -18 -8 -26 -46 -47l-169 -90h-47l162 138c25 22 47 33 64 33c20 0 36 -15 36 -34"],57419:[869,3,868,26,834,"834 -3l-138 3l-152 -3v30l51 3c28 2 45 9 45 20c0 9 -4 22 -23 64l-50 115h-314l-30 -67c-23 -50 -39 -93 -39 -106c0 -16 15 -23 53 -26l40 -3v-30l-132 3l-119 -3v30l41 3c24 2 44 20 59 49l240 502c42 85 54 119 54 119h35l263 -568c39 -81 51 -100 79 -102l37 -3 v-30zM547 269l-137 298l-138 -298h275zM384 819c0 -30 -22 -50 -55 -50c-32 0 -54 20 -54 50s22 50 55 50c32 0 54 -21 54 -50zM601 819c0 -30 -22 -50 -55 -50c-32 0 -54 20 -54 50s22 50 55 50c32 0 54 -21 54 -50"],57420:[869,3,950,38,905,"905 -3l-149 3l-163 -3v30l55 3c30 2 48 9 48 20c0 9 -4 22 -24 64l-54 115h-337l-33 -67c-24 -50 -41 -93 -41 -106c0 -16 15 -23 56 -26l44 -3v-30l-142 3l-127 -3v30l43 3c26 2 48 20 63 49l259 502c44 85 57 119 57 119h37l283 -568c41 -81 54 -100 85 -102l40 -3 v-30zM597 269l-148 298l-148 -298h296zM421 819c0 -30 -23 -50 -58 -50s-59 20 -59 50s24 50 60 50c34 0 57 -21 57 -50zM654 819c0 -30 -23 -50 -58 -50s-59 20 -59 50s24 50 60 50c34 0 57 -21 57 -50"],57421:[642,12,565,45,523,"523 -3c-27 2 -53 3 -80 3c-29 0 -57 -1 -85 -3l5 85l-135 -86c-8 -5 -26 -8 -46 -8c-86 0 -137 45 -137 123c0 87 62 134 210 159l108 18c-3 91 -46 128 -148 128c-50 0 -62 -7 -84 -54l-14 -31l-29 7v65l58 32c42 23 85 34 132 34c127 0 172 -53 172 -199v-183 c0 -49 5 -57 31 -58l42 -2v-30zM363 124v132c-83 -11 -143 -25 -170 -40c-33 -19 -54 -54 -54 -91c0 -43 38 -80 81 -80s112 38 143 79zM224 592c0 -30 -22 -50 -55 -50s-54 20 -54 50s21 50 55 50c32 0 54 -21 54 -50zM441 592c0 -30 -22 -50 -55 -50s-54 20 -54 50 s21 50 55 50c32 0 54 -21 54 -50"],57422:[642,12,625,57,571,"571 -3c-29 2 -57 3 -87 3s-60 -1 -91 -3l6 85l-145 -86c-8 -5 -28 -8 -49 -8c-93 0 -148 45 -148 123c0 87 67 134 226 159l116 18c-3 91 -49 128 -159 128c-54 0 -67 -7 -90 -54l-15 -31l-31 7v65l62 32c45 23 92 34 142 34c136 0 185 -53 185 -199v-183 c0 -49 4 -57 32 -58l46 -2v-30zM399 124v132c-89 -11 -153 -25 -182 -40c-36 -19 -59 -54 -59 -91c0 -43 41 -80 88 -80c45 0 119 38 153 79zM249 592c0 -30 -23 -50 -58 -50s-59 20 -59 50s24 50 60 50c34 0 57 -21 57 -50zM482 592c0 -30 -23 -50 -58 -50s-59 20 -59 50 s24 50 60 50c34 0 57 -21 57 -50"],57423:[700,193,868,26,834,"834 -3l-138 3l-152 -3v30l51 3c28 2 45 9 45 20c0 9 -4 22 -23 64l-50 115h-314l-30 -67c-23 -50 -39 -93 -39 -106c0 -16 15 -23 53 -26l40 -3v-30l-132 3l-119 -3v30l41 3c24 2 44 20 59 49l240 502c42 85 54 119 54 119h35l263 -568c39 -81 51 -100 79 -102l37 -3 v-30zM547 269l-137 298l-138 -298h275zM489 -143c0 -30 -22 -50 -55 -50s-54 20 -54 50s21 50 55 50c32 0 54 -21 54 -50"],57424:[700,193,950,38,905,"905 -3l-149 3l-163 -3v30l55 3c30 2 48 9 48 20c0 9 -4 22 -24 64l-54 115h-337l-33 -67c-24 -50 -41 -93 -41 -106c0 -16 15 -23 56 -26l44 -3v-30l-142 3l-127 -3v30l43 3c26 2 48 20 63 49l259 502c44 85 57 119 57 119h37l283 -568c41 -81 54 -100 85 -102l40 -3 v-30zM597 269l-148 298l-148 -298h296zM534 -143c0 -30 -24 -50 -59 -50s-58 20 -58 50s23 50 59 50c34 0 58 -21 58 -50"],57425:[469,193,565,45,523,"523 -3c-27 2 -53 3 -80 3c-29 0 -57 -1 -85 -3l5 85l-135 -86c-8 -5 -26 -8 -46 -8c-86 0 -137 45 -137 123c0 87 62 134 210 159l108 18c-3 91 -46 128 -148 128c-50 0 -62 -7 -84 -54l-14 -31l-29 7v65l58 32c42 23 85 34 132 34c127 0 172 -53 172 -199v-183 c0 -49 5 -57 31 -58l42 -2v-30zM363 124v132c-83 -11 -143 -25 -170 -40c-33 -19 -54 -54 -54 -91c0 -43 38 -80 81 -80s112 38 143 79zM333 -143c0 -30 -22 -50 -55 -50s-54 20 -54 50s21 50 55 50c32 0 54 -21 54 -50"],57426:[469,193,625,57,571,"571 -3c-29 2 -57 3 -87 3s-60 -1 -91 -3l6 85l-145 -86c-8 -5 -28 -8 -49 -8c-93 0 -148 45 -148 123c0 87 67 134 226 159l116 18c-3 91 -49 128 -159 128c-54 0 -67 -7 -90 -54l-15 -31l-31 7v65l62 32c45 23 92 34 142 34c136 0 185 -53 185 -199v-183 c0 -49 4 -57 32 -58l46 -2v-30zM399 124v132c-89 -11 -153 -25 -182 -40c-36 -19 -59 -54 -59 -91c0 -43 41 -80 88 -80c45 0 119 38 153 79zM366 -143c0 -30 -23 -50 -58 -50s-59 20 -59 50s24 50 60 50c34 0 57 -21 57 -50"],57427:[692,3,1049,-1,1000,"1000 164c-11 -52 -18 -106 -18 -164l-183 -3l-269 3c-25 0 -50 -1 -75 -3v23l30 16c21 11 29 32 29 84v122l-134 3l-132 -3l-70 -114c-26 -43 -31 -54 -31 -69c0 -16 20 -26 58 -29l39 -3v-30c-36 2 -71 3 -106 3l-139 -3v30l37 5c15 2 36 21 57 55l315 512 c13 21 21 39 21 47c0 7 -15 10 -59 13l-48 3v30l280 -3l246 3l134 -3c-12 -44 -17 -92 -17 -152h-38v65c0 22 -4 27 -30 34c-35 8 -96 14 -158 14c-75 0 -94 -1 -127 -8v-267c48 -3 113 -4 172 -4c48 0 75 4 78 38l6 52h33c-3 -39 -4 -77 -4 -116c0 -37 1 -74 4 -111h-33 l-6 59c-3 33 -30 37 -79 37l-171 -3v-280c31 -6 51 -8 108 -8c98 0 177 5 200 12c21 6 33 51 42 113h38zM514 283v372h-14l-226 -372h240"],57428:[692,3,1144,8,1082,"1082 164c-11 -52 -18 -106 -18 -164l-197 -3l-289 3c-27 0 -54 -1 -81 -3v23l33 16c22 11 31 32 31 84v122l-144 3l-142 -3l-75 -114c-28 -43 -33 -54 -33 -69c0 -16 21 -26 62 -29l43 -3v-30l-115 3l-149 -3v30l40 5c16 2 39 21 61 55l338 512c14 21 22 39 22 47 c0 7 -15 10 -63 13l-51 3v30l300 -3l265 3l144 -3c-13 -44 -19 -92 -19 -152h-41v65c0 22 -4 27 -32 34c-37 8 -103 14 -169 14c-81 0 -101 -1 -137 -8v-267c51 -3 122 -4 185 -4c51 0 80 4 84 38l6 52h35c-2 -39 -4 -77 -4 -116c0 -37 2 -74 4 -111h-35l-6 59 c-4 33 -33 37 -85 37l-184 -3v-280c34 -6 55 -8 116 -8c105 0 190 5 215 12c22 6 35 51 44 113h41zM561 283v372h-15l-243 -372h258"],57429:[469,20,846,43,808,"808 278c0 -12 -1 -20 -2 -34c-76 -11 -122 -14 -198 -14h-159c2 -58 9 -86 30 -119c30 -50 90 -78 162 -78c48 0 77 10 143 47l15 -10l-22 -34c-4 -6 -26 -18 -54 -29c-45 -18 -88 -27 -129 -27c-61 0 -120 20 -161 53c-18 15 -30 27 -48 56l-134 -96 c-11 -8 -34 -13 -60 -13c-91 0 -148 50 -148 127c0 44 15 77 44 98c33 22 124 45 215 54l61 6c-3 58 -9 82 -29 109c-20 26 -56 42 -94 42c-37 0 -86 -13 -99 -27c-8 -8 -20 -32 -27 -58l-29 6v62l107 53c24 12 47 17 77 17c71 0 117 -21 160 -71c70 54 113 71 175 71 c76 0 143 -33 178 -87c16 -26 26 -64 26 -104zM363 117v116c-88 -9 -99 -11 -146 -23c-36 -10 -51 -17 -61 -29c-12 -16 -20 -37 -20 -59c0 -48 34 -77 92 -77c51 0 87 19 135 72zM717 267c0 52 -6 78 -25 110c-24 41 -53 59 -94 59c-45 0 -89 -20 -114 -51 c-22 -28 -30 -58 -33 -115c59 -5 88 -7 139 -6"],57430:[469,20,927,55,876,"876 278c0 -12 -1 -20 -2 -34c-81 -11 -131 -14 -212 -14h-170c2 -58 9 -86 31 -119c33 -50 97 -78 174 -78c52 0 83 10 154 47l16 -10l-23 -34c-5 -6 -28 -18 -59 -29c-48 -18 -95 -27 -138 -27c-65 0 -129 20 -173 53c-19 15 -32 27 -52 56l-143 -96 c-12 -8 -37 -13 -65 -13c-97 0 -159 50 -159 127c0 44 16 77 48 98c35 22 132 45 231 54l65 6c-3 58 -9 82 -32 109c-21 26 -59 42 -100 42c-40 0 -93 -13 -107 -27c-8 -8 -21 -32 -29 -58l-30 6v62l114 53c26 12 51 17 83 17c77 0 126 -21 171 -71c76 54 122 71 189 71 c82 0 153 -33 190 -87c18 -26 28 -64 28 -104zM399 117v116c-95 -9 -106 -11 -157 -23c-38 -10 -55 -17 -65 -29c-13 -16 -21 -37 -21 -59c0 -48 36 -77 98 -77c55 0 94 19 145 72zM779 267c0 52 -7 78 -27 110c-25 41 -57 59 -101 59c-48 0 -95 -20 -122 -51 c-23 -28 -33 -58 -35 -115c63 -5 93 -7 148 -6"],57431:[888,3,868,26,834,"834 -3l-138 3l-152 -3v30l51 3c28 2 45 9 45 20c0 9 -4 22 -23 64l-50 115h-314l-30 -67c-23 -50 -39 -93 -39 -106c0 -16 15 -23 53 -26l40 -3v-30l-132 3l-119 -3v30l41 3c24 2 44 20 59 49l240 502c42 85 54 119 54 119h35l263 -568c39 -81 51 -100 79 -102l37 -3 v-30zM547 269l-137 298l-138 -298h275zM552 749h-47l-170 73c-38 17 -47 24 -47 39s16 27 36 27c18 -1 40 -9 65 -26"],57432:[888,3,950,38,905,"905 -3l-149 3l-163 -3v30l55 3c30 2 48 9 48 20c0 9 -4 22 -24 64l-54 115h-337l-33 -67c-24 -50 -41 -93 -41 -106c0 -16 15 -23 56 -26l44 -3v-30l-142 3l-127 -3v30l43 3c26 2 48 20 63 49l259 502c44 85 57 119 57 119h37l283 -568c41 -81 54 -100 85 -102l40 -3 v-30zM597 269l-148 298l-148 -298h296zM601 749h-50l-182 73c-41 17 -51 24 -51 39s18 27 39 27c20 -1 43 -9 70 -26"],57433:[677,12,565,45,523,"523 -3c-27 2 -53 3 -80 3c-29 0 -57 -1 -85 -3l5 85l-135 -86c-8 -5 -26 -8 -46 -8c-86 0 -137 45 -137 123c0 87 62 134 210 159l108 18c-3 91 -46 128 -148 128c-50 0 -62 -7 -84 -54l-14 -31l-29 7v65l58 32c42 23 85 34 132 34c127 0 172 -53 172 -199v-183 c0 -49 5 -57 31 -58l42 -2v-30zM363 124v132c-83 -11 -143 -25 -170 -40c-33 -19 -54 -54 -54 -91c0 -43 38 -80 81 -80s112 38 143 79zM375 506h-43l-157 90c-36 21 -44 29 -44 47c0 19 15 34 34 34c16 0 36 -11 60 -33"],57434:[677,12,625,57,571,"571 -3c-29 2 -57 3 -87 3s-60 -1 -91 -3l6 85l-145 -86c-8 -5 -28 -8 -49 -8c-93 0 -148 45 -148 123c0 87 67 134 226 159l116 18c-3 91 -49 128 -159 128c-54 0 -67 -7 -90 -54l-15 -31l-31 7v65l62 32c45 23 92 34 142 34c136 0 185 -53 185 -199v-183 c0 -49 4 -57 32 -58l46 -2v-30zM399 124v132c-89 -11 -153 -25 -182 -40c-36 -19 -59 -54 -59 -91c0 -43 41 -80 88 -80c45 0 119 38 153 79zM412 506h-47l-168 90c-39 21 -47 29 -47 47c0 19 16 34 36 34c18 0 39 -11 64 -33"],57435:[946,3,868,26,834,"834 -3l-138 3l-152 -3v30l51 3c28 2 45 9 45 20c0 9 -4 22 -23 64l-50 115h-314l-30 -67c-23 -50 -39 -93 -39 -106c0 -16 15 -23 53 -26l40 -3v-30l-132 3l-119 -3v30l41 3c24 2 44 20 59 49l240 502c42 85 54 119 54 119h35l263 -568c39 -81 51 -100 79 -102l37 -3 v-30zM547 269l-137 298l-138 -298h275zM532 887c0 -21 -22 -42 -55 -62c-35 -22 -42 -24 -42 -31c0 0 6 -6 19 -17l-28 -12c-8 3 -29 20 -29 33c0 14 8 24 38 47c27 19 35 27 35 37c0 13 -21 24 -49 24c-18 0 -30 -4 -33 -9l-13 -21l-34 7l27 49c30 9 49 14 68 14 c56 0 96 -26 96 -59"],57436:[946,3,950,38,905,"905 -3l-149 3l-163 -3v30l55 3c30 2 48 9 48 20c0 9 -4 22 -24 64l-54 115h-337l-33 -67c-24 -50 -41 -93 -41 -106c0 -16 15 -23 56 -26l44 -3v-30l-142 3l-127 -3v30l43 3c26 2 48 20 63 49l259 502c44 85 57 119 57 119h37l283 -568c41 -81 54 -100 85 -102l40 -3 v-30zM597 269l-148 298l-148 -298h296zM580 887c0 -21 -23 -42 -59 -62c-38 -22 -45 -24 -45 -31c0 0 6 -6 20 -17l-29 -12c-9 3 -32 20 -32 33c0 14 9 24 41 47c30 19 38 27 38 37c0 13 -22 24 -53 24c-19 0 -32 -4 -35 -9l-14 -21l-36 7l28 49c33 9 52 14 73 14 c60 0 103 -26 103 -59"],57437:[703,12,565,45,523,"523 -3c-27 2 -53 3 -80 3c-29 0 -57 -1 -85 -3l5 85l-135 -86c-8 -5 -26 -8 -46 -8c-86 0 -137 45 -137 123c0 87 62 134 210 159l108 18c-3 91 -46 128 -148 128c-50 0 -62 -7 -84 -54l-14 -31l-29 7v65l58 32c42 23 85 34 132 34c127 0 172 -53 172 -199v-183 c0 -49 5 -57 31 -58l42 -2v-30zM363 124v132c-83 -11 -143 -25 -170 -40c-33 -19 -54 -54 -54 -91c0 -43 38 -80 81 -80s112 38 143 79zM373 644c0 -21 -22 -42 -56 -62c-35 -22 -41 -24 -41 -31c0 0 5 -6 18 -17l-27 -12c-8 3 -29 20 -29 33c0 14 7 24 38 47 c27 19 35 27 35 37c0 13 -21 24 -49 24c-18 0 -30 -4 -33 -9l-13 -21l-34 7l26 49c31 9 49 14 69 14c56 0 96 -26 96 -59"],57438:[703,12,625,57,571,"571 -3c-29 2 -57 3 -87 3s-60 -1 -91 -3l6 85l-145 -86c-8 -5 -28 -8 -49 -8c-93 0 -148 45 -148 123c0 87 67 134 226 159l116 18c-3 91 -49 128 -159 128c-54 0 -67 -7 -90 -54l-15 -31l-31 7v65l62 32c45 23 92 34 142 34c136 0 185 -53 185 -199v-183 c0 -49 4 -57 32 -58l46 -2v-30zM399 124v132c-89 -11 -153 -25 -182 -40c-36 -19 -59 -54 -59 -91c0 -43 41 -80 88 -80c45 0 119 38 153 79zM410 644c0 -21 -24 -42 -60 -62c-38 -22 -45 -24 -45 -31c0 0 6 -6 20 -17l-29 -12c-9 3 -31 20 -31 33c0 14 8 24 40 47 c30 19 38 27 38 37c0 13 -22 24 -53 24c-18 0 -31 -4 -35 -9l-14 -21l-36 7l28 49c33 9 53 14 74 14c59 0 103 -26 103 -59"],57439:[846,3,868,26,834,"834 -3l-138 3l-152 -3v30l51 3c28 2 45 9 45 20c0 9 -4 22 -23 64l-50 115h-314l-30 -67c-23 -50 -39 -93 -39 -106c0 -16 15 -23 53 -26l40 -3v-30l-132 3l-119 -3v30l41 3c24 2 44 20 59 49l240 502c42 85 54 119 54 119h35l263 -568c39 -81 51 -100 79 -102l37 -3 v-30zM547 269l-137 298l-138 -298h275zM608 793h-340v53h340v-53"],57440:[846,3,950,38,905,"905 -3l-149 3l-163 -3v30l55 3c30 2 48 9 48 20c0 9 -4 22 -24 64l-54 115h-337l-33 -67c-24 -50 -41 -93 -41 -106c0 -16 15 -23 56 -26l44 -3v-30l-142 3l-127 -3v30l43 3c26 2 48 20 63 49l259 502c44 85 57 119 57 119h37l283 -568c41 -81 54 -100 85 -102l40 -3 v-30zM597 269l-148 298l-148 -298h296zM662 793h-365v53h365v-53"],57441:[619,12,565,45,523,"523 -3c-27 2 -53 3 -80 3c-29 0 -57 -1 -85 -3l5 85l-135 -86c-8 -5 -26 -8 -46 -8c-86 0 -137 45 -137 123c0 87 62 134 210 159l108 18c-3 91 -46 128 -148 128c-50 0 -62 -7 -84 -54l-14 -31l-29 7v65l58 32c42 23 85 34 132 34c127 0 172 -53 172 -199v-183 c0 -49 5 -57 31 -58l42 -2v-30zM363 124v132c-83 -11 -143 -25 -170 -40c-33 -19 -54 -54 -54 -91c0 -43 38 -80 81 -80s112 38 143 79zM448 566h-340v53h340v-53"],57442:[619,12,625,57,571,"571 -3c-29 2 -57 3 -87 3s-60 -1 -91 -3l6 85l-145 -86c-8 -5 -28 -8 -49 -8c-93 0 -148 45 -148 123c0 87 67 134 226 159l116 18c-3 91 -49 128 -159 128c-54 0 -67 -7 -90 -54l-15 -31l-31 7v65l62 32c45 23 92 34 142 34c136 0 185 -53 185 -199v-183 c0 -49 4 -57 32 -58l46 -2v-30zM399 124v132c-89 -11 -153 -25 -182 -40c-36 -19 -59 -54 -59 -91c0 -43 41 -80 88 -80c45 0 119 38 153 79zM490 566h-365v53h365v-53"],57443:[689,20,868,57,831,"831 49l-95 -63c-7 -4 -18 -6 -37 -6c-52 0 -134 32 -197 77c-78 -55 -141 -77 -221 -77c-129 0 -224 80 -224 192c0 50 19 96 58 137c28 29 52 47 111 78c-23 53 -33 92 -33 133s10 73 26 86l74 60c20 16 43 23 72 23c68 0 107 -33 107 -90c0 -46 -22 -89 -70 -136 c-21 -20 -41 -35 -87 -66c61 -91 126 -165 223 -256c39 48 52 77 52 113c0 41 -13 76 -30 80c-13 3 -30 5 -94 10l36 45l105 -2c83 0 212 7 212 7c-10 -29 -13 -47 -13 -72c-43 6 -76 9 -153 12c4 -15 6 -24 6 -39c0 -63 -24 -111 -89 -177c93 -49 134 -63 188 -63 c18 0 34 5 66 19zM468 82c-123 126 -177 189 -226 270c-66 -48 -90 -85 -90 -143c0 -93 84 -173 181 -173c43 0 84 14 135 46zM399 569c0 38 -27 67 -63 67c-44 0 -67 -28 -67 -79c0 -35 8 -70 29 -126c59 38 101 92 101 138"],57444:[689,20,950,70,901,"901 49l-102 -63c-7 -4 -19 -6 -40 -6c-56 0 -143 32 -211 77c-83 -55 -151 -77 -237 -77c-139 0 -241 80 -241 192c0 50 21 96 62 137c31 29 56 47 120 78c-25 53 -35 92 -35 133s10 73 28 86l79 60c21 16 46 23 77 23c73 0 115 -33 115 -90c0 -46 -23 -89 -75 -136 c-23 -20 -44 -35 -93 -66c65 -91 134 -165 238 -256c42 48 56 77 56 113c0 41 -14 76 -31 80c-14 3 -33 5 -102 10l39 45l113 -2c89 0 227 7 227 7c-10 -29 -14 -47 -14 -72c-46 6 -81 9 -164 12c5 -15 6 -24 6 -39c0 -63 -26 -111 -95 -177c100 -49 144 -63 202 -63 c20 0 36 5 71 19zM511 82c-132 126 -189 189 -242 270c-71 -48 -97 -85 -97 -143c0 -93 90 -173 194 -173c47 0 90 14 145 46zM438 569c0 38 -30 67 -68 67c-47 0 -72 -28 -72 -79c0 -35 9 -70 31 -126c63 38 109 92 109 138"],57445:[700,250,868,26,834,"834 -193l-40 -32c-28 -21 -64 -25 -99 -25c-65 0 -96 49 -96 92c0 61 50 119 112 158h-15l-152 -3v30l51 3c28 2 45 9 45 20c0 9 -4 22 -23 64l-50 115h-314l-30 -67c-23 -50 -39 -93 -39 -106c0 -16 15 -23 53 -26l40 -3v-30l-132 3l-119 -3v30l41 3c24 2 44 20 59 49 l240 502c42 85 54 119 54 119h35l263 -568c39 -81 51 -100 79 -102l37 -3v-30l-41 2c-42 1 -72 -32 -95 -65c-14 -21 -24 -44 -24 -66c0 -50 25 -72 52 -72c32 0 63 15 71 42l9 31l28 -7v-55zM547 269l-137 298l-138 -298h275"],57446:[700,250,950,38,905,"905 -193l-44 -32c-29 -21 -68 -25 -106 -25c-69 0 -103 49 -103 92c0 61 54 119 120 158h-16l-163 -3v30l55 3c30 2 48 9 48 20c0 9 -4 22 -24 64l-54 115h-337l-33 -67c-24 -50 -41 -93 -41 -106c0 -16 15 -23 56 -26l44 -3v-30l-142 3l-127 -3v30l43 3 c26 2 48 20 63 49l259 502c44 85 57 119 57 119h37l283 -568c41 -81 54 -100 85 -102l40 -3v-30l-45 2c-44 1 -77 -32 -102 -65c-15 -21 -25 -44 -25 -66c0 -50 26 -72 56 -72c34 0 68 15 76 42l9 31l31 -7v-55zM597 269l-148 298l-148 -298h296"],57447:[469,250,565,45,523,"523 -193l-40 -32c-27 -21 -63 -25 -99 -25c-64 0 -96 49 -96 92c0 60 49 118 111 157l-41 -2l5 85l-135 -86c-8 -5 -26 -8 -46 -8c-86 0 -137 45 -137 123c0 87 62 134 210 159l108 18c-3 91 -46 128 -148 128c-50 0 -62 -7 -84 -54l-14 -31l-29 7v65l58 32 c42 23 85 34 132 34c127 0 172 -53 172 -199v-183c0 -49 5 -57 31 -58l42 -2v-30l-32 2c-37 2 -69 -22 -92 -50c-21 -25 -36 -53 -36 -81c0 -50 25 -72 52 -72c32 0 64 15 71 42l9 31l28 -7v-55zM363 124v132c-83 -11 -143 -25 -170 -40c-33 -19 -54 -54 -54 -91 c0 -43 38 -80 81 -80s112 38 143 79"],57448:[469,250,625,57,571,"571 -193l-43 -32c-29 -21 -68 -25 -107 -25c-69 0 -103 49 -103 92c0 60 53 118 120 157l-45 -2l6 85l-145 -86c-8 -5 -28 -8 -49 -8c-93 0 -148 45 -148 123c0 87 67 134 226 159l116 18c-3 91 -49 128 -159 128c-54 0 -67 -7 -90 -54l-15 -31l-31 7v65l62 32 c45 23 92 34 142 34c136 0 185 -53 185 -199v-183c0 -49 4 -57 32 -58l46 -2v-30l-35 2c-40 2 -74 -22 -98 -50c-23 -25 -39 -53 -39 -81c0 -50 27 -72 56 -72c34 0 68 15 76 42l10 31l30 -7v-55zM399 124v132c-89 -11 -153 -25 -182 -40c-36 -19 -59 -54 -59 -91 c0 -43 41 -80 88 -80c45 0 119 38 153 79"],57449:[939,3,868,26,834,"834 -3l-138 3l-152 -3v30l51 3c28 2 45 9 45 20c0 9 -4 22 -23 64l-50 115h-314l-30 -67c-23 -50 -39 -93 -39 -106c0 -16 15 -23 53 -26l40 -3v-30l-132 3l-119 -3v30l41 3c24 2 44 20 59 49l240 502c42 85 54 119 54 119h35l263 -568c39 -81 51 -100 79 -102l37 -3 v-30zM547 269l-137 298l-138 -298h275zM547 839c0 -56 -49 -100 -109 -100c-61 0 -109 44 -109 101c0 55 49 99 112 99c57 0 106 -45 106 -100zM506 839c0 38 -27 64 -67 64c-41 0 -68 -25 -68 -63c0 -40 26 -65 67 -65s68 26 68 64"],57450:[939,3,950,38,905,"905 -3l-149 3l-163 -3v30l55 3c30 2 48 9 48 20c0 9 -4 22 -24 64l-54 115h-337l-33 -67c-24 -50 -41 -93 -41 -106c0 -16 15 -23 56 -26l44 -3v-30l-142 3l-127 -3v30l43 3c26 2 48 20 63 49l259 502c44 85 57 119 57 119h37l283 -568c41 -81 54 -100 85 -102l40 -3 v-30zM597 269l-148 298l-148 -298h296zM597 839c0 -56 -53 -100 -117 -100c-66 0 -117 44 -117 101c0 55 52 99 119 99c62 0 115 -45 115 -100zM552 839c0 38 -29 64 -71 64c-44 0 -74 -25 -74 -63c0 -40 28 -65 73 -65c43 0 72 26 72 64"],57451:[692,12,565,45,523,"523 -3c-27 2 -53 3 -80 3c-29 0 -57 -1 -85 -3l5 85l-135 -86c-8 -5 -26 -8 -46 -8c-86 0 -137 45 -137 123c0 87 62 134 210 159l108 18c-3 91 -46 128 -148 128c-50 0 -62 -7 -84 -54l-14 -31l-29 7v65l58 32c42 23 85 34 132 34c127 0 172 -53 172 -199v-183 c0 -49 5 -57 31 -58l42 -2v-30zM363 124v132c-83 -11 -143 -25 -170 -40c-33 -19 -54 -54 -54 -91c0 -43 38 -80 81 -80s112 38 143 79zM387 592c0 -56 -49 -100 -109 -100c-61 0 -109 44 -109 101c0 55 49 99 111 99c58 0 107 -45 107 -100zM346 592c0 38 -28 64 -67 64 c-41 0 -68 -25 -68 -63c0 -40 26 -65 67 -65c40 0 68 26 68 64"],57452:[692,12,625,57,571,"571 -3c-29 2 -57 3 -87 3s-60 -1 -91 -3l6 85l-145 -86c-8 -5 -28 -8 -49 -8c-93 0 -148 45 -148 123c0 87 67 134 226 159l116 18c-3 91 -49 128 -159 128c-54 0 -67 -7 -90 -54l-15 -31l-31 7v65l62 32c45 23 92 34 142 34c136 0 185 -53 185 -199v-183 c0 -49 4 -57 32 -58l46 -2v-30zM399 124v132c-89 -11 -153 -25 -182 -40c-36 -19 -59 -54 -59 -91c0 -43 41 -80 88 -80c45 0 119 38 153 79zM425 592c0 -56 -53 -100 -117 -100c-66 0 -117 44 -117 101c0 55 52 99 119 99c62 0 115 -45 115 -100zM380 592 c0 38 -29 64 -71 64c-44 0 -74 -25 -74 -63c0 -40 28 -65 73 -65c43 0 72 26 72 64"],57453:[694,20,834,36,799,"799 409c0 -137 -127 -275 -254 -275c-48 0 -77 30 -83 84c-54 -63 -82 -79 -134 -79c-80 0 -145 62 -145 141c0 119 114 229 237 229c52 0 83 -25 96 -80l19 70h96l-84 -279c-8 -30 -2 -57 23 -57c82 0 171 127 171 242c0 137 -127 239 -298 239 c-199 0 -347 -131 -347 -307s149 -307 351 -307c49 0 92 8 133 25c61 25 95 51 147 116h67c-34 -51 -52 -71 -86 -99c-76 -61 -167 -92 -269 -92c-226 0 -403 154 -403 351c0 204 176 363 402 363c203 0 361 -125 361 -285zM495 410c0 41 -23 72 -57 72 c-31 0 -66 -19 -96 -58c-34 -47 -62 -121 -62 -170c0 -53 26 -88 66 -88c36 0 68 23 96 68c30 49 53 125 53 176"],57454:[694,20,914,48,867,"867 409c0 -137 -137 -275 -273 -275c-51 0 -83 30 -88 84c-59 -63 -89 -79 -144 -79c-87 0 -156 62 -156 141c0 119 122 229 254 229c56 0 89 -25 103 -80l21 70h103l-90 -279c-10 -30 -3 -57 24 -57c88 0 184 127 184 242c0 137 -137 239 -321 239 c-212 0 -372 -131 -372 -307s161 -307 377 -307c53 0 98 8 143 25c65 25 102 51 158 116h71c-36 -51 -55 -71 -92 -99c-81 -61 -179 -92 -288 -92c-243 0 -433 154 -433 351c0 204 188 363 432 363c217 0 387 -125 387 -285zM541 410c0 41 -25 72 -61 72 c-34 0 -72 -19 -103 -58c-38 -47 -67 -121 -67 -170c0 -53 28 -88 70 -88c39 0 74 23 103 68c33 49 58 125 58 176"],57455:[872,3,868,26,834,"834 -3l-138 3l-152 -3v30l51 3c28 2 45 9 45 20c0 9 -4 22 -23 64l-50 115h-314l-30 -67c-23 -50 -39 -93 -39 -106c0 -16 15 -23 53 -26l40 -3v-30l-132 3l-119 -3v30l41 3c24 2 44 20 59 49l240 502c42 85 54 119 54 119h35l263 -568c39 -81 51 -100 79 -102l37 -3 v-30zM547 269l-137 298l-138 -298h275zM618 872c-4 -58 -56 -105 -119 -105c-24 0 -41 4 -74 19c-40 18 -62 26 -77 26c-26 0 -44 -14 -58 -45h-31c15 65 55 100 115 100c26 0 39 -4 97 -30c26 -11 38 -15 51 -15c31 0 48 13 65 50h31"],57456:[872,3,950,38,905,"905 -3l-149 3l-163 -3v30l55 3c30 2 48 9 48 20c0 9 -4 22 -24 64l-54 115h-337l-33 -67c-24 -50 -41 -93 -41 -106c0 -16 15 -23 56 -26l44 -3v-30l-142 3l-127 -3v30l43 3c26 2 48 20 63 49l259 502c44 85 57 119 57 119h37l283 -568c41 -81 54 -100 85 -102l40 -3 v-30zM597 269l-148 298l-148 -298h296zM673 872c-5 -58 -61 -105 -128 -105c-25 0 -44 4 -79 19c-44 18 -67 26 -83 26c-28 0 -47 -14 -62 -45h-34c16 65 59 100 124 100c28 0 42 -4 104 -30c28 -11 41 -15 55 -15c33 0 51 13 69 50h34"],57457:[645,12,565,45,523,"523 -3c-27 2 -53 3 -80 3c-29 0 -57 -1 -85 -3l5 85l-135 -86c-8 -5 -26 -8 -46 -8c-86 0 -137 45 -137 123c0 87 62 134 210 159l108 18c-3 91 -46 128 -148 128c-50 0 -62 -7 -84 -54l-14 -31l-29 7v65l58 32c42 23 85 34 132 34c127 0 172 -53 172 -199v-183 c0 -49 5 -57 31 -58l42 -2v-30zM363 124v132c-83 -11 -143 -25 -170 -40c-33 -19 -54 -54 -54 -91c0 -43 38 -80 81 -80s112 38 143 79zM458 645c-4 -58 -57 -105 -119 -105c-24 0 -41 4 -74 19c-40 18 -62 26 -77 26c-26 0 -44 -14 -58 -45h-32c16 65 56 100 116 100 c26 0 39 -4 97 -30c26 -11 38 -15 51 -15c31 0 48 13 64 50h32"],57458:[645,12,625,57,571,"571 -3c-29 2 -57 3 -87 3s-60 -1 -91 -3l6 85l-145 -86c-8 -5 -28 -8 -49 -8c-93 0 -148 45 -148 123c0 87 67 134 226 159l116 18c-3 91 -49 128 -159 128c-54 0 -67 -7 -90 -54l-15 -31l-31 7v65l62 32c45 23 92 34 142 34c136 0 185 -53 185 -199v-183 c0 -49 4 -57 32 -58l46 -2v-30zM399 124v132c-89 -11 -153 -25 -182 -40c-36 -19 -59 -54 -59 -91c0 -43 41 -80 88 -80c45 0 119 38 153 79zM501 645c-5 -58 -61 -105 -128 -105c-25 0 -44 4 -79 19c-44 18 -67 26 -83 26c-28 0 -47 -14 -62 -45h-34c16 65 59 100 124 100 c28 0 42 -4 104 -30c28 -11 41 -15 55 -15c33 0 51 13 69 50h34"],57459:[692,3,686,38,638,"638 228c0 -70 -38 -138 -103 -180c-49 -33 -120 -51 -200 -51c-45 0 -91 3 -135 3l-119 -3v23l28 10c15 5 24 28 24 65v474c0 79 -4 86 -55 90l-40 3v30l173 -3l195 3c132 0 195 -48 195 -136c0 -52 -27 -95 -80 -128c-30 -19 -55 -28 -109 -38c84 -6 121 -15 163 -43 c41 -27 63 -68 63 -119zM526 208c0 107 -69 156 -216 156c-21 0 -31 0 -73 -2v-315c27 -6 52 -8 84 -8c129 0 205 63 205 169zM493 533c0 83 -51 119 -168 119c-35 0 -60 -2 -88 -8v-243c34 -2 48 -2 66 -2c124 0 190 47 190 134"],57460:[692,3,755,50,694,"694 228c0 -70 -41 -138 -110 -180c-53 -33 -129 -51 -215 -51c-48 0 -97 3 -145 3l-128 -3v23l30 10c17 5 26 28 26 65v474c0 79 -4 86 -59 90l-43 3v30l185 -3l210 3c141 0 209 -48 209 -136c0 -52 -29 -95 -85 -128c-33 -19 -60 -28 -117 -38c90 -6 130 -15 174 -43 c45 -27 68 -68 68 -119zM573 208c0 107 -73 156 -231 156l-79 -2v-315c30 -6 57 -8 90 -8c140 0 220 63 220 169zM538 533c0 83 -55 119 -180 119c-37 0 -64 -2 -95 -8v-243c37 -2 52 -2 72 -2c133 0 203 47 203 134"],57461:[726,12,623,-6,564,"564 270c0 -73 -38 -156 -86 -188l-109 -72c-23 -15 -52 -22 -94 -22c-58 0 -97 10 -141 36l-43 -36l-18 6c8 70 9 97 9 159v467c0 30 -8 41 -27 41h-61v28c86 12 122 20 170 37l9 -8v-349l60 56c29 26 82 44 133 44c116 0 198 -83 198 -199zM469 229 c0 107 -58 175 -149 175c-45 0 -88 -17 -118 -46c-18 -18 -29 -36 -29 -50v-215c0 -22 81 -54 138 -54c92 0 158 78 158 190"],57462:[726,12,687,2,614,"614 270c0 -73 -41 -156 -92 -188l-117 -72c-25 -15 -55 -22 -101 -22c-62 0 -104 10 -151 36l-46 -36l-19 6c8 70 9 97 9 159v467c0 30 -8 41 -29 41h-66v28c93 12 131 20 183 37l10 -8v-349l65 56c30 26 88 44 143 44c124 0 211 -83 211 -199zM513 229 c0 107 -62 175 -161 175c-48 0 -93 -17 -126 -46c-19 -18 -31 -36 -31 -50v-215c0 -22 87 -54 148 -54c99 0 170 78 170 190"],57463:[671,-513,383,38,346,"346 671c-2 -44 -9 -66 -26 -93c-27 -42 -72 -65 -128 -65c-59 0 -106 25 -132 71c-14 26 -19 46 -22 87h33c3 -57 53 -98 121 -98s118 41 121 98h33"],57464:[671,-513,430,50,380,"380 671c-2 -44 -9 -66 -28 -93c-28 -42 -77 -65 -137 -65c-63 0 -113 25 -141 71c-15 26 -21 46 -24 87h36c3 -57 57 -98 129 -98c73 0 127 41 130 98h35"],57465:[726,184,681,310,371,"371 362h-61v364h61v-364zM371 -184h-61v364h61v-364"],57466:[726,184,749,342,407,"407 362h-65v364h65v-364zM407 -184h-65v364h65v-364"],57467:[709,20,793,34,740,"740 84l-30 -50c-75 -36 -157 -54 -248 -54c-256 0 -428 146 -428 362c0 135 65 240 190 307c73 39 163 60 258 60c80 0 159 -13 252 -41c-16 -66 -20 -102 -21 -152h-34v72c0 39 -110 79 -217 79c-187 0 -311 -122 -311 -306c0 -197 141 -327 354 -327 c83 0 158 20 225 60"],57468:[709,20,870,46,804,"804 84l-33 -50c-81 -36 -168 -54 -265 -54c-275 0 -460 146 -460 362c0 135 70 240 203 307c79 39 176 60 278 60c85 0 170 -13 270 -41c-17 -66 -21 -102 -22 -152h-37v72c0 39 -118 79 -232 79c-202 0 -335 -122 -335 -306c0 -197 152 -327 380 -327 c89 0 170 20 242 60"],57469:[469,20,504,38,460,"460 46l-23 -32c-11 -15 -92 -34 -149 -34c-146 0 -250 95 -250 230c0 88 41 158 117 202c65 38 126 57 179 57c44 0 83 -11 126 -35c-10 -36 -15 -77 -15 -123h-31l-7 61c-20 25 -72 45 -120 45c-98 0 -153 -60 -153 -167c0 -132 80 -218 201 -218c39 0 74 9 114 29"],57470:[469,20,559,50,503,"503 46l-24 -32c-12 -15 -100 -34 -161 -34c-156 0 -268 95 -268 230c0 88 44 158 126 202c70 38 135 57 191 57c48 0 89 -11 136 -35c-10 -36 -16 -77 -16 -123h-33l-8 61c-21 25 -77 45 -129 45c-105 0 -164 -60 -164 -167c0 -132 86 -218 216 -218c42 0 79 9 123 29"],57471:[888,20,793,34,740,"740 84l-30 -50c-75 -36 -157 -54 -248 -54c-256 0 -428 146 -428 362c0 135 65 240 190 307c73 39 163 60 258 60c80 0 159 -13 252 -41c-16 -66 -20 -102 -21 -152h-34v72c0 39 -110 79 -217 79c-187 0 -311 -122 -311 -306c0 -197 141 -327 354 -327 c83 0 158 20 225 60zM588 861c0 -15 -9 -22 -47 -39l-170 -73h-47l162 113c25 17 47 25 66 26c19 0 36 -12 36 -27"],57472:[888,20,870,46,804,"804 84l-33 -50c-81 -36 -168 -54 -265 -54c-275 0 -460 146 -460 362c0 135 70 240 203 307c79 39 176 60 278 60c85 0 170 -13 270 -41c-17 -66 -21 -102 -22 -152h-37v72c0 39 -118 79 -232 79c-202 0 -335 -122 -335 -306c0 -197 152 -327 380 -327 c89 0 170 20 242 60zM640 861c0 -15 -9 -22 -50 -39l-183 -73h-50l174 113c27 17 51 25 70 26c22 0 39 -12 39 -27"],57473:[677,20,504,38,460,"460 46l-23 -32c-11 -15 -92 -34 -149 -34c-146 0 -250 95 -250 230c0 88 41 158 117 202c65 38 126 57 179 57c44 0 83 -11 126 -35c-10 -36 -15 -77 -15 -123h-31l-7 61c-20 25 -72 45 -120 45c-98 0 -153 -60 -153 -167c0 -132 80 -218 201 -218c39 0 74 9 114 29z M434 643c0 -18 -8 -26 -44 -47l-157 -90h-43l150 138c24 22 44 33 60 33c19 0 34 -15 34 -34"],57474:[677,20,559,50,503,"503 46l-24 -32c-12 -15 -100 -34 -161 -34c-156 0 -268 95 -268 230c0 88 44 158 126 202c70 38 135 57 191 57c48 0 89 -11 136 -35c-10 -36 -16 -77 -16 -123h-33l-8 61c-21 25 -77 45 -129 45c-105 0 -164 -60 -164 -167c0 -132 86 -218 216 -218c42 0 79 9 123 29z M475 643c0 -18 -8 -26 -47 -47l-168 -90h-47l162 138c25 22 46 33 64 33c20 0 36 -15 36 -34"],57475:[676,-509,383,22,362,"362 676l-136 -167h-68l-136 167h38l132 -103l133 103h37"],57476:[676,-509,430,33,398,"398 676l-146 -167h-73l-146 167h41l141 -103l143 103h40"],57477:[887,20,793,34,740,"740 84l-30 -50c-75 -36 -157 -54 -248 -54c-256 0 -428 146 -428 362c0 135 65 240 190 307c73 39 163 60 258 60c80 0 159 -13 252 -41c-16 -66 -20 -102 -21 -152h-34v72c0 39 -110 79 -217 79c-187 0 -311 -122 -311 -306c0 -197 141 -327 354 -327 c83 0 158 20 225 60zM621 887l-146 -135h-74l-147 135h42l142 -84l143 84h40"],57478:[887,20,870,46,804,"804 84l-33 -50c-81 -36 -168 -54 -265 -54c-275 0 -460 146 -460 362c0 135 70 240 203 307c79 39 176 60 278 60c85 0 170 -13 270 -41c-17 -66 -21 -102 -22 -152h-37v72c0 39 -118 79 -232 79c-202 0 -335 -122 -335 -306c0 -197 152 -327 380 -327 c89 0 170 20 242 60zM676 887l-156 -135h-80l-158 135h45l153 -84l153 84h43"],57479:[676,20,504,38,460,"460 46l-23 -32c-11 -15 -92 -34 -149 -34c-146 0 -250 95 -250 230c0 88 41 158 117 202c65 38 126 57 179 57c44 0 83 -11 126 -35c-10 -36 -15 -77 -15 -123h-31l-7 61c-20 25 -72 45 -120 45c-98 0 -153 -60 -153 -167c0 -132 80 -218 201 -218c39 0 74 9 114 29z M457 676l-136 -167h-68l-136 167h38l132 -103l133 103h37"],57480:[676,20,559,50,503,"503 46l-24 -32c-12 -15 -100 -34 -161 -34c-156 0 -268 95 -268 230c0 88 44 158 126 202c70 38 135 57 191 57c48 0 89 -11 136 -35c-10 -36 -16 -77 -16 -123h-33l-8 61c-21 25 -77 45 -129 45c-105 0 -164 -60 -164 -167c0 -132 86 -218 216 -218c42 0 79 9 123 29z M500 676l-147 -167h-72l-146 167h41l141 -103l143 103h40"],57481:[709,225,793,34,740,"740 84l-30 -50c-75 -36 -157 -54 -248 -54h-15l-23 -55c11 3 18 4 29 4c57 0 93 -27 93 -70c0 -52 -51 -84 -135 -84c-30 0 -43 2 -91 16l15 31c35 -9 51 -11 72 -11c37 0 58 15 58 43c0 23 -18 39 -44 39c-14 0 -24 -2 -45 -7l-7 6l42 90c-238 24 -377 158 -377 360 c0 135 65 241 190 307c74 39 162 60 258 60c80 0 158 -13 252 -41c-16 -66 -20 -102 -21 -152h-34v72c0 39 -110 79 -217 79c-188 0 -311 -121 -311 -306c0 -197 140 -327 354 -327c84 0 158 20 225 60"],57482:[709,225,870,46,804,"804 84l-33 -50c-81 -36 -168 -54 -265 -54h-17l-24 -55c11 3 18 4 30 4c62 0 101 -27 101 -70c0 -52 -55 -84 -145 -84c-33 0 -47 2 -99 16l17 31c37 -9 55 -11 77 -11c40 0 62 15 62 43c0 23 -19 39 -47 39c-15 0 -26 -2 -48 -7l-8 6l46 90c-256 24 -405 158 -405 360 c0 135 70 241 203 307c80 39 175 60 278 60c85 0 169 -13 270 -41c-17 -66 -21 -102 -22 -152h-37v72c0 39 -118 79 -232 79c-203 0 -335 -121 -335 -306c0 -197 151 -327 380 -327c90 0 170 20 242 60"],57483:[469,225,504,38,460,"460 46l-23 -32c-11 -15 -87 -33 -134 -34l-23 -55c11 3 18 4 29 4c57 0 93 -27 93 -70c0 -52 -51 -84 -135 -84c-30 0 -43 2 -91 16l15 31c35 -9 51 -11 72 -11c37 0 58 15 58 43c0 23 -18 39 -44 39c-14 0 -24 -2 -45 -7l-7 6l41 89c-136 10 -228 101 -228 229 c0 90 41 159 119 204c66 37 124 55 177 55c44 0 83 -11 126 -35c-10 -36 -15 -77 -15 -123h-31l-7 61c-20 26 -71 45 -120 45c-98 0 -153 -60 -153 -167c0 -132 80 -218 201 -218c39 0 73 9 114 29"],57484:[469,225,559,50,503,"503 46l-24 -32c-12 -15 -94 -33 -144 -34l-25 -55c12 3 19 4 31 4c62 0 100 -27 100 -70c0 -52 -55 -84 -145 -84c-33 0 -47 2 -98 16l16 31c38 -9 55 -11 77 -11c40 0 62 15 62 43c0 23 -18 39 -46 39c-16 0 -26 -2 -48 -7l-9 6l45 89c-146 10 -245 101 -245 229 c0 90 44 159 128 204c70 37 133 55 189 55c48 0 89 -11 136 -35c-10 -36 -16 -77 -16 -123h-33l-8 61c-21 26 -76 45 -129 45c-105 0 -164 -60 -164 -167c0 -132 86 -218 216 -218c42 0 78 9 123 29"],57485:[10,225,383,115,341,"341 -141c0 -52 -52 -84 -135 -84c-29 0 -44 3 -91 16l15 31c36 -9 51 -11 71 -11c38 0 59 15 59 43c0 23 -18 39 -44 39c-14 0 -24 -2 -45 -7l-7 6l45 118h38l-28 -85c11 3 19 4 30 4c56 0 92 -27 92 -70"],57486:[10,225,430,132,376,"376 -141c0 -52 -56 -84 -145 -84c-32 0 -48 3 -99 16l17 31c38 -9 55 -11 76 -11c41 0 63 15 63 43c0 23 -19 39 -47 39c-15 0 -26 -2 -48 -7l-8 6l49 118h40l-29 -85c11 3 20 4 31 4c61 0 100 -27 100 -70"],57487:[562,101,565,76,498,"498 53l-21 -33c-56 -24 -101 -34 -159 -34c-24 0 -40 1 -67 5l-31 -92h-44l35 104c-46 22 -68 39 -92 71c-27 37 -43 89 -43 148c0 95 38 160 112 194l87 40c19 9 48 14 89 14l30 92h43l-29 -92c28 -1 58 -10 87 -26c-9 -49 -12 -84 -12 -130h-30l-10 66 c-14 14 -28 21 -55 31l-115 -353c32 -16 57 -22 92 -22c37 0 70 8 124 28zM347 419c-27 4 -35 5 -43 5c-83 0 -131 -64 -131 -173c0 -34 6 -66 16 -95c11 -32 20 -46 48 -72"],57488:[562,101,625,91,544,"544 53l-23 -33c-60 -24 -108 -34 -170 -34c-26 0 -43 1 -72 5l-33 -92h-48l37 104c-49 22 -72 39 -98 71c-29 37 -46 89 -46 148c0 95 40 160 120 194l93 40c21 9 52 14 96 14l32 92h47l-32 -92c30 -1 62 -10 94 -26c-10 -49 -13 -84 -13 -130h-33l-11 66 c-15 14 -29 21 -58 31l-124 -353c35 -16 62 -22 99 -22c40 0 75 8 133 28zM382 419c-30 4 -38 5 -46 5c-89 0 -141 -64 -141 -173c0 -34 6 -66 17 -95c12 -32 22 -46 51 -72"],57489:[676,-509,383,22,362,"362 509h-38l-132 103l-132 -103h-38l136 167h68"],57490:[676,-509,430,33,398,"398 509h-41l-142 103l-141 -103h-41l146 167h73"],57491:[456,5,292,82,208,"208 53c0 -31 -30 -58 -65 -58c-32 0 -61 28 -61 58s29 58 62 58c34 0 64 -28 64 -58zM208 397c0 -30 -30 -57 -65 -57c-32 0 -61 28 -61 58s29 58 62 58c34 0 64 -28 64 -59"],57492:[456,5,332,97,233,"233 53c0 -31 -33 -58 -70 -58c-34 0 -66 28 -66 58s32 58 67 58c36 0 69 -28 69 -58zM233 397c0 -30 -33 -57 -70 -57c-34 0 -66 28 -66 58s32 58 67 58c36 0 69 -28 69 -59"],57493:[123,155,292,27,248,"248 109c-31 -77 -72 -140 -161 -245l-44 -19l-16 11c64 96 91 161 99 237l106 30"],57494:[123,155,332,39,275,"275 109c-33 -77 -77 -140 -172 -245l-48 -19l-16 11c68 96 97 161 105 237l115 30"],57495:[692,3,864,34,829,"829 385c0 -107 -48 -215 -127 -286c-76 -69 -181 -102 -320 -102c-53 0 -106 3 -158 3l-152 -3v23l34 16c17 8 27 30 27 59v474c0 78 -5 87 -55 90l-44 3v30l225 -3c63 0 126 3 189 3c230 0 381 -121 381 -307zM712 359c0 100 -25 172 -77 220c-58 53 -156 73 -277 73 c-55 0 -93 -3 -121 -8v-595c28 -6 62 -8 112 -8c123 0 189 17 254 66c72 54 109 140 109 252"],57496:[692,3,946,46,899,"899 385c0 -107 -52 -215 -136 -286c-82 -69 -194 -102 -344 -102c-56 0 -114 3 -170 3l-162 -3v23l36 16c19 8 29 30 29 59v474c0 78 -6 87 -59 90l-47 3v30l241 -3l203 3c247 0 409 -121 409 -307zM773 359c0 100 -26 172 -83 220c-62 53 -167 73 -297 73 c-58 0 -99 -3 -130 -8v-595c31 -6 67 -8 121 -8c132 0 202 17 272 66c78 54 117 140 117 252"],57497:[726,12,686,48,641,"641 -3c-33 2 -66 3 -99 3c-28 0 -56 -1 -84 -3l5 92l-121 -93c-5 -4 -30 -8 -52 -8c-71 0 -122 13 -159 42c-53 40 -83 106 -83 186c0 85 40 158 103 188l96 46c27 13 53 19 82 19c39 0 69 -8 130 -32v183c0 30 -8 41 -27 41h-61v28c86 12 122 20 170 37l10 -8v-616 c0 -63 3 -70 40 -72l50 -3v-30zM459 221v129c0 8 -13 21 -36 35c-38 24 -82 37 -123 37c-98 0 -157 -64 -157 -173c0 -119 69 -204 165 -204c51 0 104 31 135 78c14 23 16 33 16 98"],57498:[726,12,755,61,697,"697 -3c-35 2 -71 3 -106 3c-30 0 -60 -1 -90 -3l6 92l-130 -93c-6 -4 -33 -8 -56 -8c-76 0 -131 13 -171 42c-57 40 -89 106 -89 186c0 85 43 158 110 188l103 46c29 13 57 19 89 19c41 0 74 -8 139 -32v183c0 30 -8 41 -29 41h-66v28c93 12 131 20 183 37l10 -8v-616 c0 -63 4 -70 44 -72l53 -3v-30zM502 221v129c0 8 -14 21 -39 35c-41 24 -87 37 -132 37c-105 0 -168 -64 -168 -173c0 -119 73 -204 176 -204c55 0 113 31 145 78c16 23 18 33 18 98"],57499:[887,3,864,34,829,"829 385c0 -107 -48 -215 -127 -286c-76 -69 -181 -102 -320 -102c-53 0 -106 3 -158 3l-152 -3v23l34 16c17 8 27 30 27 59v474c0 78 -5 87 -55 90l-44 3v30l225 -3c63 0 126 3 189 3c230 0 381 -121 381 -307zM712 359c0 100 -25 172 -77 220c-58 53 -156 73 -277 73 c-55 0 -93 -3 -121 -8v-595c28 -6 62 -8 112 -8c123 0 189 17 254 66c72 54 109 140 109 252zM565 887l-146 -135h-74l-148 135h42l143 -84l142 84h41"],57500:[887,3,946,46,899,"899 385c0 -107 -52 -215 -136 -286c-82 -69 -194 -102 -344 -102c-56 0 -114 3 -170 3l-162 -3v23l36 16c19 8 29 30 29 59v474c0 78 -6 87 -59 90l-47 3v30l241 -3l203 3c247 0 409 -121 409 -307zM773 359c0 100 -26 172 -83 220c-62 53 -167 73 -297 73 c-58 0 -99 -3 -130 -8v-595c31 -6 67 -8 121 -8c132 0 202 17 272 66c78 54 117 140 117 252zM616 887l-157 -135h-80l-158 135h45l153 -84l153 84h44"],57501:[726,12,686,48,749,"641 -3c-33 2 -66 3 -99 3c-28 0 -56 -1 -84 -3l5 92l-121 -93c-5 -4 -30 -8 -52 -8c-71 0 -122 13 -159 42c-53 40 -83 106 -83 186c0 85 40 158 103 188l96 46c27 13 53 19 82 19c39 0 69 -8 130 -32v183c0 30 -8 41 -27 41h-61v28c86 12 122 20 170 37l10 -8v-616 c0 -63 3 -70 40 -72l50 -3v-30zM459 221v129c0 8 -13 21 -36 35c-38 24 -82 37 -123 37c-98 0 -157 -64 -157 -173c0 -119 69 -204 165 -204c51 0 104 31 135 78c14 23 16 33 16 98zM749 715c-29 -70 -52 -103 -104 -164l-38 -19l-13 9c42 62 51 96 58 160 c46 12 53 15 86 25"],57502:[726,12,755,61,813,"697 -3c-35 2 -71 3 -106 3c-30 0 -60 -1 -90 -3l6 92l-130 -93c-6 -4 -33 -8 -56 -8c-76 0 -131 13 -171 42c-57 40 -89 106 -89 186c0 85 43 158 110 188l103 46c29 13 57 19 89 19c41 0 74 -8 139 -32v183c0 30 -8 41 -29 41h-66v28c93 12 131 20 183 37l10 -8v-616 c0 -63 4 -70 44 -72l53 -3v-30zM502 221v129c0 8 -14 21 -39 35c-41 24 -87 37 -132 37c-105 0 -168 -64 -168 -173c0 -119 73 -204 176 -204c55 0 113 31 145 78c16 23 18 33 18 98zM813 715c-31 -70 -56 -103 -111 -164l-41 -19l-14 9c45 62 55 96 62 160 c49 12 57 15 93 25"],57503:[692,3,864,25,829,"829 385c0 -107 -48 -215 -127 -286c-76 -69 -181 -102 -320 -102c-53 0 -106 3 -158 3l-152 -3v23l34 16c17 8 27 30 27 59v251h-108v36h108v187c0 78 -5 87 -55 90l-44 3v30l225 -3c63 0 126 3 189 3c230 0 381 -121 381 -307zM712 359c0 100 -25 172 -77 220 c-58 53 -156 73 -277 73c-55 0 -93 -3 -121 -8v-262h200v-36h-200v-297c28 -6 62 -8 112 -8c123 0 189 17 254 66c72 54 109 140 109 252"],57504:[692,3,946,36,899,"899 385c0 -107 -52 -215 -136 -286c-82 -69 -194 -102 -344 -102c-56 0 -114 3 -170 3l-162 -3v23l36 16c19 8 29 30 29 59v251h-116v36h116v187c0 78 -6 87 -59 90l-47 3v30l241 -3l203 3c247 0 409 -121 409 -307zM773 359c0 100 -26 172 -83 220 c-62 53 -167 73 -297 73c-58 0 -99 -3 -130 -8v-262h216v-36h-216v-297c31 -6 67 -8 121 -8c132 0 202 17 272 66c78 54 117 140 117 252"],57505:[726,12,686,48,641,"641 -3c-23 1 -45 1 -52 2l-47 1l-84 -3l5 92l-121 -93c-5 -4 -30 -8 -52 -8c-71 0 -122 13 -159 42c-53 40 -83 106 -83 186c0 85 40 158 103 188l96 46c27 13 53 19 82 19c39 0 69 -8 130 -32v118h-158v36h158v29c0 30 -8 41 -27 41h-61v28c86 12 122 20 170 37l10 -8 v-127h90v-36h-90v-453c0 -63 3 -70 40 -72l50 -3v-30zM459 221v129c0 8 -13 21 -36 35c-38 24 -82 37 -123 37c-98 0 -157 -64 -157 -173c0 -119 69 -204 165 -204c51 0 104 31 135 78c14 23 16 33 16 98"],57506:[726,12,755,61,697,"697 -3c-24 1 -48 1 -56 2l-50 1l-90 -3l6 92l-130 -93c-6 -4 -33 -8 -56 -8c-76 0 -131 13 -171 42c-57 40 -89 106 -89 186c0 85 43 158 110 188l103 46c29 13 57 19 89 19c41 0 74 -8 139 -32v118h-170v36h170v29c0 30 -8 41 -29 41h-66v28c93 12 131 20 183 37l10 -8 v-127h97v-36h-97v-453c0 -63 4 -70 44 -72l53 -3v-30zM502 221v129c0 8 -14 21 -39 35c-41 24 -87 37 -132 37c-105 0 -168 -64 -168 -173c0 -119 73 -204 176 -204c55 0 113 31 145 78c16 23 18 33 18 98"],57507:[642,-542,383,29,354,"138 592c0 -30 -22 -50 -55 -50s-54 20 -54 50s21 50 55 50c32 0 54 -21 54 -50zM354 592c0 -30 -21 -50 -54 -50s-55 20 -55 50s22 50 56 50c32 0 53 -21 53 -50"],57508:[642,-542,430,40,390,"157 592c0 -30 -24 -50 -59 -50s-58 20 -58 50s23 50 60 50c33 0 57 -21 57 -50zM390 592c0 -30 -24 -50 -59 -50s-58 20 -58 50s23 50 59 50c34 0 58 -21 58 -50"],57509:[731,116,565,43,523,"523 207c0 -75 -37 -139 -105 -180c-36 -22 -65 -32 -125 -43l5 -100h-49c2 21 2 34 4 98c-68 1 -139 16 -210 42c6 39 10 69 13 148h35v-64c0 -24 2 -29 15 -41c30 -27 76 -42 147 -49v279c-86 9 -124 19 -156 41c-37 25 -54 64 -54 120c0 74 33 134 96 171 c32 20 58 28 114 37l-4 65h49c-2 -19 -4 -31 -5 -62c88 -6 130 -16 181 -43c-9 -33 -14 -72 -14 -126h-35v42c0 37 -4 49 -25 62c-27 16 -56 25 -107 29v-260c95 -9 137 -20 172 -43c39 -26 58 -66 58 -123zM437 173c0 73 -37 104 -144 119v-274c88 14 144 74 144 155z M253 379v251c-39 -4 -57 -10 -78 -26c-33 -24 -51 -63 -51 -110c0 -73 35 -104 129 -115"],57510:[731,116,625,55,571,"571 207c0 -75 -40 -139 -113 -180c-39 -22 -69 -32 -134 -43l5 -100h-53c3 21 3 34 5 98c-73 1 -150 16 -226 42c7 39 11 69 14 148h38v-64c0 -24 2 -29 16 -41c33 -27 82 -42 158 -49v279c-93 9 -133 19 -167 41c-40 25 -59 64 -59 120c0 74 36 134 103 171 c35 20 63 28 123 37l-5 65h53c-2 -19 -4 -31 -5 -62c94 -6 139 -16 194 -43c-10 -33 -15 -72 -15 -126h-37v42c0 37 -5 49 -27 62c-29 16 -61 25 -115 29v-260c102 -9 146 -20 184 -43c42 -26 63 -66 63 -123zM479 173c0 73 -40 104 -155 119v-274c94 14 155 74 155 155z M281 379v251c-42 -4 -61 -10 -84 -26c-35 -24 -54 -63 -54 -110c0 -73 37 -104 138 -115"],57511:[642,-542,292,92,201,"201 592c0 -30 -22 -50 -55 -50c-32 0 -54 20 -54 50s22 50 55 50c32 0 54 -21 54 -50"],57512:[642,-542,332,108,225,"225 592c0 -30 -24 -50 -59 -50s-58 20 -58 50s23 50 59 50c34 0 58 -21 58 -50"],57513:[-93,193,292,92,201,"201 -143c0 -30 -22 -50 -55 -50c-32 0 -54 20 -54 50s22 50 55 50c32 0 54 -21 54 -50"],57514:[-93,193,332,108,225,"225 -143c0 -30 -24 -50 -59 -50s-58 20 -58 50s23 50 59 50c34 0 58 -21 58 -50"],57515:[692,3,686,34,633,"633 164c-10 -52 -17 -106 -17 -164l-182 -3l-253 3l-134 -3v30l39 3c52 4 56 11 56 90v449c0 79 -6 87 -56 90l-52 3v30l194 -3l253 3l135 -3c-12 -44 -17 -92 -17 -152h-39v65c0 23 -3 27 -29 34c-35 9 -96 14 -158 14c-75 0 -94 -1 -128 -8v-267c48 -3 120 -4 175 -4 c47 0 67 4 76 38c6 19 6 52 6 52h32c-2 -39 -3 -77 -3 -116c0 -37 1 -74 3 -111h-32s-2 37 -6 59c-7 33 -28 37 -76 37l-175 -3v-280c32 -6 52 -8 108 -8c98 0 178 5 201 12c15 5 29 36 36 79l5 34h38"],57516:[692,3,755,46,689,"689 164c-11 -52 -18 -106 -18 -164l-196 -3l-271 3l-144 -3v30l42 3c55 4 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l208 -3l271 3l146 -3c-13 -44 -19 -92 -19 -152h-41v65c0 23 -4 27 -32 34c-37 9 -103 14 -169 14c-81 0 -101 -1 -137 -8v-267 c51 -3 128 -4 187 -4c50 0 72 4 82 38c6 19 6 52 6 52h35c-3 -39 -4 -77 -4 -116c0 -37 1 -74 4 -111h-35s-2 37 -6 59c-8 33 -31 37 -82 37l-187 -3v-280c34 -6 55 -8 116 -8c105 0 190 5 215 12c16 5 31 36 38 79l6 34h41"],57517:[469,20,542,38,498,"498 279c0 -12 -1 -21 -2 -35c-75 -11 -122 -14 -197 -14h-159c2 -58 10 -86 30 -119c31 -49 90 -78 160 -78c47 0 72 9 142 47l14 -10l-21 -34c-5 -6 -28 -19 -57 -30c-45 -18 -85 -26 -126 -26c-81 0 -155 31 -198 84c-30 38 -46 92 -46 155c0 104 36 166 126 213 c44 24 91 37 132 37c122 0 202 -75 202 -190zM401 267c0 67 -11 96 -35 129c-19 27 -48 40 -84 40c-52 0 -99 -27 -122 -71c-14 -26 -18 -48 -18 -95c59 -5 87 -6 137 -6"],57518:[469,20,600,50,544,"544 279c0 -12 -1 -21 -2 -35c-81 -11 -131 -14 -212 -14h-171c3 -58 11 -86 33 -119c33 -49 96 -78 172 -78c50 0 77 9 152 47l15 -10l-23 -34c-5 -6 -29 -19 -61 -30c-48 -18 -91 -26 -135 -26c-87 0 -167 31 -212 84c-33 38 -50 92 -50 155c0 104 39 166 135 213 c48 24 98 37 142 37c131 0 217 -75 217 -190zM440 267c0 67 -12 96 -37 129c-21 27 -52 40 -91 40c-56 0 -106 -27 -131 -71c-15 -26 -19 -48 -19 -95c63 -5 93 -6 147 -6"],57519:[888,3,686,34,633,"633 164c-10 -52 -17 -106 -17 -164l-182 -3l-253 3l-134 -3v30l39 3c52 4 56 11 56 90v449c0 79 -6 87 -56 90l-52 3v30l194 -3l253 3l135 -3c-12 -44 -17 -92 -17 -152h-39v65c0 23 -3 27 -29 34c-35 9 -96 14 -158 14c-75 0 -94 -1 -128 -8v-267c48 -3 120 -4 175 -4 c47 0 67 4 76 38c6 19 6 52 6 52h32c-2 -39 -3 -77 -3 -116c0 -37 1 -74 3 -111h-32s-2 37 -6 59c-7 33 -28 37 -76 37l-175 -3v-280c32 -6 52 -8 108 -8c98 0 178 5 201 12c15 5 29 36 36 79l5 34h38zM493 861c0 -15 -9 -22 -47 -39l-170 -73h-47l162 113 c26 17 47 25 66 26c20 0 36 -12 36 -27"],57520:[888,3,755,46,689,"689 164c-11 -52 -18 -106 -18 -164l-196 -3l-271 3l-144 -3v30l42 3c55 4 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l208 -3l271 3l146 -3c-13 -44 -19 -92 -19 -152h-41v65c0 23 -4 27 -32 34c-37 9 -103 14 -169 14c-81 0 -101 -1 -137 -8v-267 c51 -3 128 -4 187 -4c50 0 72 4 82 38c6 19 6 52 6 52h35c-3 -39 -4 -77 -4 -116c0 -37 1 -74 4 -111h-35s-2 37 -6 59c-8 33 -31 37 -82 37l-187 -3v-280c34 -6 55 -8 116 -8c105 0 190 5 215 12c16 5 31 36 38 79l6 34h41zM538 861c0 -15 -9 -22 -50 -39l-183 -73h-50 l174 113c27 17 51 25 71 26c21 0 38 -12 38 -27"],57521:[677,20,542,38,498,"498 279c0 -12 -1 -21 -2 -35c-75 -11 -122 -14 -197 -14h-159c2 -58 10 -86 30 -119c31 -49 90 -78 160 -78c47 0 72 9 142 47l14 -10l-21 -34c-5 -6 -28 -19 -57 -30c-45 -18 -85 -26 -126 -26c-81 0 -155 31 -198 84c-30 38 -46 92 -46 155c0 104 36 166 126 213 c44 24 91 37 132 37c122 0 202 -75 202 -190zM401 267c0 67 -11 96 -35 129c-19 27 -48 40 -84 40c-52 0 -99 -27 -122 -71c-14 -26 -18 -48 -18 -95c59 -5 87 -6 137 -6zM443 643c0 -18 -8 -26 -44 -47l-157 -90h-43l150 138c24 22 44 33 60 33c18 0 34 -15 34 -34"],57522:[677,20,600,50,544,"544 279c0 -12 -1 -21 -2 -35c-81 -11 -131 -14 -212 -14h-171c3 -58 11 -86 33 -119c33 -49 96 -78 172 -78c50 0 77 9 152 47l15 -10l-23 -34c-5 -6 -29 -19 -61 -30c-48 -18 -91 -26 -135 -26c-87 0 -167 31 -212 84c-33 38 -50 92 -50 155c0 104 39 166 135 213 c48 24 98 37 142 37c131 0 217 -75 217 -190zM440 267c0 67 -12 96 -37 129c-21 27 -52 40 -91 40c-56 0 -106 -27 -131 -71c-15 -26 -19 -48 -19 -95c63 -5 93 -6 147 -6zM484 643c0 -18 -8 -26 -46 -47l-169 -90h-47l162 138c26 22 47 33 64 33c20 0 36 -15 36 -34"],57523:[887,3,686,34,633,"633 164c-10 -52 -17 -106 -17 -164l-182 -3l-253 3l-134 -3v30l39 3c52 4 56 11 56 90v449c0 79 -6 87 -56 90l-52 3v30l194 -3l253 3l135 -3c-12 -44 -17 -92 -17 -152h-39v65c0 23 -3 27 -29 34c-35 9 -96 14 -158 14c-75 0 -94 -1 -128 -8v-267c48 -3 120 -4 175 -4 c47 0 67 4 76 38c6 19 6 52 6 52h32c-2 -39 -3 -77 -3 -116c0 -37 1 -74 3 -111h-32s-2 37 -6 59c-7 33 -28 37 -76 37l-175 -3v-280c32 -6 52 -8 108 -8c98 0 178 5 201 12c15 5 29 36 36 79l5 34h38zM526 887l-146 -135h-75l-147 135h42l142 -84l143 84h41"],57524:[887,3,755,46,689,"689 164c-11 -52 -18 -106 -18 -164l-196 -3l-271 3l-144 -3v30l42 3c55 4 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l208 -3l271 3l146 -3c-13 -44 -19 -92 -19 -152h-41v65c0 23 -4 27 -32 34c-37 9 -103 14 -169 14c-81 0 -101 -1 -137 -8v-267 c51 -3 128 -4 187 -4c50 0 72 4 82 38c6 19 6 52 6 52h35c-3 -39 -4 -77 -4 -116c0 -37 1 -74 4 -111h-35s-2 37 -6 59c-8 33 -31 37 -82 37l-187 -3v-280c34 -6 55 -8 116 -8c105 0 190 5 215 12c16 5 31 36 38 79l6 34h41zM573 887l-156 -135h-80l-158 135h45l153 -84 l153 84h43"],57525:[676,20,542,38,498,"498 279c0 -12 -1 -21 -2 -35c-75 -11 -122 -14 -197 -14h-159c2 -58 10 -86 30 -119c31 -49 90 -78 160 -78c47 0 72 9 142 47l14 -10l-21 -34c-5 -6 -28 -19 -57 -30c-45 -18 -85 -26 -126 -26c-81 0 -155 31 -198 84c-30 38 -46 92 -46 155c0 104 36 166 126 213 c44 24 91 37 132 37c122 0 202 -75 202 -190zM401 267c0 67 -11 96 -35 129c-19 27 -48 40 -84 40c-52 0 -99 -27 -122 -71c-14 -26 -18 -48 -18 -95c59 -5 87 -6 137 -6zM466 676l-137 -167h-67l-136 167h38l132 -103l133 103h37"],57526:[676,20,600,50,544,"544 279c0 -12 -1 -21 -2 -35c-81 -11 -131 -14 -212 -14h-171c3 -58 11 -86 33 -119c33 -49 96 -78 172 -78c50 0 77 9 152 47l15 -10l-23 -34c-5 -6 -29 -19 -61 -30c-48 -18 -91 -26 -135 -26c-87 0 -167 31 -212 84c-33 38 -50 92 -50 155c0 104 39 166 135 213 c48 24 98 37 142 37c131 0 217 -75 217 -190zM440 267c0 67 -12 96 -37 129c-21 27 -52 40 -91 40c-56 0 -106 -27 -131 -71c-15 -26 -19 -48 -19 -95c63 -5 93 -6 147 -6zM509 676l-146 -167h-73l-146 167h41l142 -103l142 103h40"],57527:[887,3,686,34,633,"633 164c-10 -52 -17 -106 -17 -164l-182 -3l-253 3l-134 -3v30l39 3c52 4 56 11 56 90v449c0 79 -6 87 -56 90l-52 3v30l194 -3l253 3l135 -3c-12 -44 -17 -92 -17 -152h-39v65c0 23 -3 27 -29 34c-35 9 -96 14 -158 14c-75 0 -94 -1 -128 -8v-267c48 -3 120 -4 175 -4 c47 0 67 4 76 38c6 19 6 52 6 52h32c-2 -39 -3 -77 -3 -116c0 -37 1 -74 3 -111h-32s-2 37 -6 59c-7 33 -28 37 -76 37l-175 -3v-280c32 -6 52 -8 108 -8c98 0 178 5 201 12c15 5 29 36 36 79l5 34h38zM527 752h-42l-143 84l-142 -84h-41l146 135h75"],57528:[887,3,755,46,689,"689 164c-11 -52 -18 -106 -18 -164l-196 -3l-271 3l-144 -3v30l42 3c55 4 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l208 -3l271 3l146 -3c-13 -44 -19 -92 -19 -152h-41v65c0 23 -4 27 -32 34c-37 9 -103 14 -169 14c-81 0 -101 -1 -137 -8v-267 c51 -3 128 -4 187 -4c50 0 72 4 82 38c6 19 6 52 6 52h35c-3 -39 -4 -77 -4 -116c0 -37 1 -74 4 -111h-35s-2 37 -6 59c-8 33 -31 37 -82 37l-187 -3v-280c34 -6 55 -8 116 -8c105 0 190 5 215 12c16 5 31 36 38 79l6 34h41zM575 752h-45l-153 84l-153 -84h-44l157 135h80"],57529:[676,20,542,38,498,"498 279c0 -12 -1 -21 -2 -35c-75 -11 -122 -14 -197 -14h-159c2 -58 10 -86 30 -119c31 -49 90 -78 160 -78c47 0 72 9 142 47l14 -10l-21 -34c-5 -6 -28 -19 -57 -30c-45 -18 -85 -26 -126 -26c-81 0 -155 31 -198 84c-30 38 -46 92 -46 155c0 104 36 166 126 213 c44 24 91 37 132 37c122 0 202 -75 202 -190zM401 267c0 67 -11 96 -35 129c-19 27 -48 40 -84 40c-52 0 -99 -27 -122 -71c-14 -26 -18 -48 -18 -95c59 -5 87 -6 137 -6zM466 509h-39l-131 103l-132 -103h-38l136 167h67"],57530:[676,20,600,50,544,"544 279c0 -12 -1 -21 -2 -35c-81 -11 -131 -14 -212 -14h-171c3 -58 11 -86 33 -119c33 -49 96 -78 172 -78c50 0 77 9 152 47l15 -10l-23 -34c-5 -6 -29 -19 -61 -30c-48 -18 -91 -26 -135 -26c-87 0 -167 31 -212 84c-33 38 -50 92 -50 155c0 104 39 166 135 213 c48 24 98 37 142 37c131 0 217 -75 217 -190zM440 267c0 67 -12 96 -37 129c-21 27 -52 40 -91 40c-56 0 -106 -27 -131 -71c-15 -26 -19 -48 -19 -95c63 -5 93 -6 147 -6zM509 509h-41l-141 103l-142 -103h-41l146 167h73"],57531:[1046,3,686,34,633,"633 164c-10 -52 -17 -106 -17 -164l-182 -3l-253 3l-134 -3v30l39 3c52 4 56 11 56 90v449c0 79 -6 87 -56 90l-52 3v30l194 -3l253 3l135 -3c-12 -44 -17 -92 -17 -152h-39v65c0 23 -3 27 -29 34c-35 9 -96 14 -158 14c-75 0 -94 -1 -128 -8v-267c48 -3 120 -4 175 -4 c47 0 67 4 76 38c6 19 6 52 6 52h32c-2 -39 -3 -77 -3 -116c0 -37 1 -74 3 -111h-32s-2 37 -6 59c-7 33 -28 37 -76 37l-175 -3v-280c32 -6 52 -8 108 -8c98 0 178 5 201 12c15 5 29 36 36 79l5 34h38zM471 1019c0 -15 -9 -22 -47 -39l-170 -73h-47l163 113 c25 17 47 25 65 26c20 0 36 -12 36 -27zM527 752h-42l-143 84l-142 -84h-41l146 135h75"],57532:[1046,3,755,46,689,"689 164c-11 -52 -18 -106 -18 -164l-196 -3l-271 3l-144 -3v30l42 3c55 4 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l208 -3l271 3l146 -3c-13 -44 -19 -92 -19 -152h-41v65c0 23 -4 27 -32 34c-37 9 -103 14 -169 14c-81 0 -101 -1 -137 -8v-267 c51 -3 128 -4 187 -4c50 0 72 4 82 38c6 19 6 52 6 52h35c-3 -39 -4 -77 -4 -116c0 -37 1 -74 4 -111h-35s-2 37 -6 59c-8 33 -31 37 -82 37l-187 -3v-280c34 -6 55 -8 116 -8c105 0 190 5 215 12c16 5 31 36 38 79l6 34h41zM515 1019c0 -15 -9 -22 -50 -39l-183 -73h-50 l174 113c27 17 50 25 70 26c21 0 39 -12 39 -27zM575 752h-45l-153 84l-153 -84h-44l157 135h80"],57533:[803,20,542,38,498,"498 279c0 -12 -1 -21 -2 -35c-75 -11 -122 -14 -197 -14h-159c2 -58 10 -86 30 -119c31 -49 90 -78 160 -78c47 0 72 9 142 47l14 -10l-21 -34c-5 -6 -28 -19 -57 -30c-45 -18 -85 -26 -126 -26c-81 0 -155 31 -198 84c-30 38 -46 92 -46 155c0 104 36 166 126 213 c44 24 91 37 132 37c122 0 202 -75 202 -190zM401 267c0 67 -11 96 -35 129c-19 27 -48 40 -84 40c-52 0 -99 -27 -122 -71c-14 -26 -18 -48 -18 -95c59 -5 87 -6 137 -6zM424 776c0 -15 -9 -22 -47 -39l-170 -73h-47l163 113c25 17 47 25 65 26c20 0 36 -12 36 -27z M480 509h-42l-142 84l-143 -84h-41l147 135h74"],57534:[803,20,600,50,544,"544 279c0 -12 -1 -21 -2 -35c-81 -11 -131 -14 -212 -14h-171c3 -58 11 -86 33 -119c33 -49 96 -78 172 -78c50 0 77 9 152 47l15 -10l-23 -34c-5 -6 -29 -19 -61 -30c-48 -18 -91 -26 -135 -26c-87 0 -167 31 -212 84c-33 38 -50 92 -50 155c0 104 39 166 135 213 c48 24 98 37 142 37c131 0 217 -75 217 -190zM440 267c0 67 -12 96 -37 129c-21 27 -52 40 -91 40c-56 0 -106 -27 -131 -71c-15 -26 -19 -48 -19 -95c63 -5 93 -6 147 -6zM465 776c0 -15 -10 -22 -51 -39l-182 -73h-51l175 113c27 17 50 25 70 26c21 0 39 -12 39 -27z M524 509h-44l-153 84l-154 -84h-43l157 135h79"],57535:[887,193,686,34,633,"633 164c-10 -52 -17 -106 -17 -164l-182 -3l-253 3l-134 -3v30l39 3c52 4 56 11 56 90v449c0 79 -6 87 -56 90l-52 3v30l194 -3l253 3l135 -3c-12 -44 -17 -92 -17 -152h-39v65c0 23 -3 27 -29 34c-35 9 -96 14 -158 14c-75 0 -94 -1 -128 -8v-267c48 -3 120 -4 175 -4 c47 0 67 4 76 38c6 19 6 52 6 52h32c-2 -39 -3 -77 -3 -116c0 -37 1 -74 3 -111h-32s-2 37 -6 59c-7 33 -28 37 -76 37l-175 -3v-280c32 -6 52 -8 108 -8c98 0 178 5 201 12c15 5 29 36 36 79l5 34h38zM527 752h-42l-143 84l-142 -84h-41l146 135h75zM398 -143 c0 -30 -22 -50 -54 -50c-33 0 -55 20 -55 50s22 50 56 50c31 0 53 -21 53 -50"],57536:[887,193,755,46,689,"689 164c-11 -52 -18 -106 -18 -164l-196 -3l-271 3l-144 -3v30l42 3c55 4 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l208 -3l271 3l146 -3c-13 -44 -19 -92 -19 -152h-41v65c0 23 -4 27 -32 34c-37 9 -103 14 -169 14c-81 0 -101 -1 -137 -8v-267 c51 -3 128 -4 187 -4c50 0 72 4 82 38c6 19 6 52 6 52h35c-3 -39 -4 -77 -4 -116c0 -37 1 -74 4 -111h-35s-2 37 -6 59c-8 33 -31 37 -82 37l-187 -3v-280c34 -6 55 -8 116 -8c105 0 190 5 215 12c16 5 31 36 38 79l6 34h41zM575 752h-45l-153 84l-153 -84h-44l157 135h80z M437 -143c0 -30 -24 -50 -59 -50s-58 20 -58 50s23 50 59 50c34 0 58 -21 58 -50"],57537:[676,193,542,38,498,"498 279c0 -12 -1 -21 -2 -35c-75 -11 -122 -14 -197 -14h-159c2 -58 10 -86 30 -119c31 -49 90 -78 160 -78c47 0 72 9 142 47l14 -10l-21 -34c-5 -6 -28 -19 -57 -30c-45 -18 -85 -26 -126 -26c-81 0 -155 31 -198 84c-30 38 -46 92 -46 155c0 104 36 166 126 213 c44 24 91 37 132 37c122 0 202 -75 202 -190zM401 267c0 67 -11 96 -35 129c-19 27 -48 40 -84 40c-52 0 -99 -27 -122 -71c-14 -26 -18 -48 -18 -95c59 -5 87 -6 137 -6zM466 509h-39l-131 103l-132 -103h-38l136 167h67zM350 -143c0 -30 -22 -50 -54 -50 c-33 0 -55 20 -55 50s22 50 56 50c31 0 53 -21 53 -50"],57538:[676,193,600,50,544,"544 279c0 -12 -1 -21 -2 -35c-81 -11 -131 -14 -212 -14h-171c3 -58 11 -86 33 -119c33 -49 96 -78 172 -78c50 0 77 9 152 47l15 -10l-23 -34c-5 -6 -29 -19 -61 -30c-48 -18 -91 -26 -135 -26c-87 0 -167 31 -212 84c-33 38 -50 92 -50 155c0 104 39 166 135 213 c48 24 98 37 142 37c131 0 217 -75 217 -190zM440 267c0 67 -12 96 -37 129c-21 27 -52 40 -91 40c-56 0 -106 -27 -131 -71c-15 -26 -19 -48 -19 -95c63 -5 93 -6 147 -6zM509 509h-41l-141 103l-142 -103h-41l146 167h73zM385 -143c0 -30 -23 -50 -58 -50 c-36 0 -59 20 -59 50s23 50 60 50c34 0 57 -21 57 -50"],57539:[1046,3,686,34,633,"633 164c-10 -52 -17 -106 -17 -164l-182 -3l-253 3l-134 -3v30l39 3c52 4 56 11 56 90v449c0 79 -6 87 -56 90l-52 3v30l194 -3l253 3l135 -3c-12 -44 -17 -92 -17 -152h-39v65c0 23 -3 27 -29 34c-35 9 -96 14 -158 14c-75 0 -94 -1 -128 -8v-267c48 -3 120 -4 175 -4 c47 0 67 4 76 38c6 19 6 52 6 52h32c-2 -39 -3 -77 -3 -116c0 -37 1 -74 3 -111h-32s-2 37 -6 59c-7 33 -28 37 -76 37l-175 -3v-280c32 -6 52 -8 108 -8c98 0 178 5 201 12c15 5 29 36 36 79l5 34h38zM479 907h-47l-170 73c-38 17 -47 24 -47 39s16 27 36 27 c18 -1 40 -9 65 -26zM527 752h-42l-143 84l-142 -84h-41l146 135h75"],57540:[1046,3,755,46,689,"689 164c-11 -52 -18 -106 -18 -164l-196 -3l-271 3l-144 -3v30l42 3c55 4 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l208 -3l271 3l146 -3c-13 -44 -19 -92 -19 -152h-41v65c0 23 -4 27 -32 34c-37 9 -103 14 -169 14c-81 0 -101 -1 -137 -8v-267 c51 -3 128 -4 187 -4c50 0 72 4 82 38c6 19 6 52 6 52h35c-3 -39 -4 -77 -4 -116c0 -37 1 -74 4 -111h-35s-2 37 -6 59c-8 33 -31 37 -82 37l-187 -3v-280c34 -6 55 -8 116 -8c105 0 190 5 215 12c16 5 31 36 38 79l6 34h41zM523 907h-50l-183 73c-41 17 -50 24 -50 39 s18 27 39 27c19 -1 43 -9 70 -26zM575 752h-45l-153 84l-153 -84h-44l157 135h80"],57541:[803,20,542,38,498,"498 279c0 -12 -1 -21 -2 -35c-75 -11 -122 -14 -197 -14h-159c2 -58 10 -86 30 -119c31 -49 90 -78 160 -78c47 0 72 9 142 47l14 -10l-21 -34c-5 -6 -28 -19 -57 -30c-45 -18 -85 -26 -126 -26c-81 0 -155 31 -198 84c-30 38 -46 92 -46 155c0 104 36 166 126 213 c44 24 91 37 132 37c122 0 202 -75 202 -190zM401 267c0 67 -11 96 -35 129c-19 27 -48 40 -84 40c-52 0 -99 -27 -122 -71c-14 -26 -18 -48 -18 -95c59 -5 87 -6 137 -6zM432 664h-47l-170 73c-38 17 -47 24 -47 39s16 27 36 27c19 -1 40 -9 65 -26zM480 509h-42l-142 84 l-143 -84h-41l147 135h74"],57542:[803,20,600,50,544,"544 279c0 -12 -1 -21 -2 -35c-81 -11 -131 -14 -212 -14h-171c3 -58 11 -86 33 -119c33 -49 96 -78 172 -78c50 0 77 9 152 47l15 -10l-23 -34c-5 -6 -29 -19 -61 -30c-48 -18 -91 -26 -135 -26c-87 0 -167 31 -212 84c-33 38 -50 92 -50 155c0 104 39 166 135 213 c48 24 98 37 142 37c131 0 217 -75 217 -190zM440 267c0 67 -12 96 -37 129c-21 27 -52 40 -91 40c-56 0 -106 -27 -131 -71c-15 -26 -19 -48 -19 -95c63 -5 93 -6 147 -6zM473 664h-51l-182 73c-41 17 -50 24 -50 39s17 27 38 27c20 -1 44 -9 70 -26zM524 509h-44l-153 84 l-154 -84h-43l157 135h79"],57543:[1088,3,686,34,633,"633 164c-10 -52 -17 -106 -17 -164l-182 -3l-253 3l-134 -3v30l39 3c52 4 56 11 56 90v449c0 79 -6 87 -56 90l-52 3v30l194 -3l253 3l135 -3c-12 -44 -17 -92 -17 -152h-39v65c0 23 -3 27 -29 34c-35 9 -96 14 -158 14c-75 0 -94 -1 -128 -8v-267c48 -3 120 -4 175 -4 c47 0 67 4 76 38c6 19 6 52 6 52h32c-2 -39 -3 -77 -3 -116c0 -37 1 -74 3 -111h-32s-2 37 -6 59c-7 33 -28 37 -76 37l-175 -3v-280c32 -6 52 -8 108 -8c98 0 178 5 201 12c15 5 29 36 36 79l5 34h38zM527 1029c0 -21 -22 -42 -56 -62c-35 -22 -41 -24 -41 -31 c0 0 5 -6 18 -17l-27 -12c-9 3 -30 20 -30 33c0 14 8 24 39 47c27 19 35 27 35 37c0 13 -21 24 -50 24c-17 0 -29 -4 -32 -9l-13 -21l-34 7l26 49c31 9 49 14 69 14c55 0 96 -26 96 -59zM527 752h-42l-143 84l-142 -84h-41l146 135h75"],57544:[1088,3,755,46,689,"689 164c-11 -52 -18 -106 -18 -164l-196 -3l-271 3l-144 -3v30l42 3c55 4 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l208 -3l271 3l146 -3c-13 -44 -19 -92 -19 -152h-41v65c0 23 -4 27 -32 34c-37 9 -103 14 -169 14c-81 0 -101 -1 -137 -8v-267 c51 -3 128 -4 187 -4c50 0 72 4 82 38c6 19 6 52 6 52h35c-3 -39 -4 -77 -4 -116c0 -37 1 -74 4 -111h-35s-2 37 -6 59c-8 33 -31 37 -82 37l-187 -3v-280c34 -6 55 -8 116 -8c105 0 190 5 215 12c16 5 31 36 38 79l6 34h41zM575 1029c0 -21 -24 -42 -60 -62 c-38 -22 -45 -24 -45 -31c0 0 6 -6 20 -17l-29 -12c-9 3 -32 20 -32 33c0 14 9 24 41 47c30 19 38 27 38 37c0 13 -22 24 -53 24c-18 0 -31 -4 -35 -9l-14 -21l-36 7l28 49c33 9 53 14 74 14c59 0 103 -26 103 -59zM575 752h-45l-153 84l-153 -84h-44l157 135h80"],57545:[845,20,542,38,498,"498 279c0 -12 -1 -21 -2 -35c-75 -11 -122 -14 -197 -14h-159c2 -58 10 -86 30 -119c31 -49 90 -78 160 -78c47 0 72 9 142 47l14 -10l-21 -34c-5 -6 -28 -19 -57 -30c-45 -18 -85 -26 -126 -26c-81 0 -155 31 -198 84c-30 38 -46 92 -46 155c0 104 36 166 126 213 c44 24 91 37 132 37c122 0 202 -75 202 -190zM401 267c0 67 -11 96 -35 129c-19 27 -48 40 -84 40c-52 0 -99 -27 -122 -71c-14 -26 -18 -48 -18 -95c59 -5 87 -6 137 -6zM480 786c0 -21 -22 -42 -56 -62c-35 -22 -41 -24 -41 -31c0 0 5 -6 18 -17l-27 -12 c-9 3 -29 20 -29 33c0 14 7 24 38 47c27 19 35 27 35 37c0 13 -21 24 -49 24c-18 0 -30 -4 -33 -9l-13 -21l-34 7l26 49c31 9 49 14 69 14c55 0 96 -26 96 -59zM480 509h-42l-142 84l-143 -84h-41l147 135h74"],57546:[845,20,600,50,544,"544 279c0 -12 -1 -21 -2 -35c-81 -11 -131 -14 -212 -14h-171c3 -58 11 -86 33 -119c33 -49 96 -78 172 -78c50 0 77 9 152 47l15 -10l-23 -34c-5 -6 -29 -19 -61 -30c-48 -18 -91 -26 -135 -26c-87 0 -167 31 -212 84c-33 38 -50 92 -50 155c0 104 39 166 135 213 c48 24 98 37 142 37c131 0 217 -75 217 -190zM440 267c0 67 -12 96 -37 129c-21 27 -52 40 -91 40c-56 0 -106 -27 -131 -71c-15 -26 -19 -48 -19 -95c63 -5 93 -6 147 -6zM524 786c0 -21 -23 -42 -59 -62c-38 -22 -45 -24 -45 -31c0 0 6 -6 20 -17l-29 -12 c-10 3 -32 20 -32 33c0 14 8 24 41 47c29 19 38 27 38 37c0 13 -23 24 -53 24c-19 0 -32 -4 -35 -9l-14 -21l-36 7l28 49c32 9 52 14 73 14c60 0 103 -26 103 -59zM524 509h-44l-153 84l-154 -84h-43l157 135h79"],57547:[1022,3,686,34,633,"633 164c-10 -52 -17 -106 -17 -164l-182 -3l-253 3l-134 -3v30l39 3c52 4 56 11 56 90v449c0 79 -6 87 -56 90l-52 3v30l194 -3l253 3l135 -3c-12 -44 -17 -92 -17 -152h-39v65c0 23 -3 27 -29 34c-35 9 -96 14 -158 14c-75 0 -94 -1 -128 -8v-267c48 -3 120 -4 175 -4 c47 0 67 4 76 38c6 19 6 52 6 52h32c-2 -39 -3 -77 -3 -116c0 -37 1 -74 3 -111h-32s-2 37 -6 59c-7 33 -28 37 -76 37l-175 -3v-280c32 -6 52 -8 108 -8c98 0 178 5 201 12c15 5 29 36 36 79l5 34h38zM523 1022c-4 -58 -56 -105 -118 -105c-24 0 -42 4 -75 19 c-40 18 -62 26 -77 26c-26 0 -44 -14 -58 -45h-31c15 65 55 100 115 100c26 0 39 -4 97 -30c26 -11 38 -15 51 -15c31 0 48 13 65 50h31zM527 752h-42l-143 84l-142 -84h-41l146 135h75"],57548:[1022,3,755,46,689,"689 164c-11 -52 -18 -106 -18 -164l-196 -3l-271 3l-144 -3v30l42 3c55 4 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l208 -3l271 3l146 -3c-13 -44 -19 -92 -19 -152h-41v65c0 23 -4 27 -32 34c-37 9 -103 14 -169 14c-81 0 -101 -1 -137 -8v-267 c51 -3 128 -4 187 -4c50 0 72 4 82 38c6 19 6 52 6 52h35c-3 -39 -4 -77 -4 -116c0 -37 1 -74 4 -111h-35s-2 37 -6 59c-8 33 -31 37 -82 37l-187 -3v-280c34 -6 55 -8 116 -8c105 0 190 5 215 12c16 5 31 36 38 79l6 34h41zM571 1022c-5 -58 -61 -105 -127 -105 c-26 0 -45 4 -80 19c-43 18 -67 26 -83 26c-28 0 -47 -14 -62 -45h-34c16 65 60 100 124 100c28 0 42 -4 104 -30c28 -11 41 -15 55 -15c33 0 52 13 69 50h34zM575 752h-45l-153 84l-153 -84h-44l157 135h80"],57549:[779,20,542,38,498,"498 279c0 -12 -1 -21 -2 -35c-75 -11 -122 -14 -197 -14h-159c2 -58 10 -86 30 -119c31 -49 90 -78 160 -78c47 0 72 9 142 47l14 -10l-21 -34c-5 -6 -28 -19 -57 -30c-45 -18 -85 -26 -126 -26c-81 0 -155 31 -198 84c-30 38 -46 92 -46 155c0 104 36 166 126 213 c44 24 91 37 132 37c122 0 202 -75 202 -190zM401 267c0 67 -11 96 -35 129c-19 27 -48 40 -84 40c-52 0 -99 -27 -122 -71c-14 -26 -18 -48 -18 -95c59 -5 87 -6 137 -6zM477 779c-5 -58 -57 -105 -119 -105c-24 0 -42 4 -74 19c-41 18 -63 26 -78 26 c-26 0 -43 -14 -58 -45h-31c15 65 55 100 115 100c27 0 40 -4 97 -30c27 -11 39 -15 52 -15c30 0 48 13 64 50h32zM480 509h-42l-142 84l-143 -84h-41l147 135h74"],57550:[779,20,600,50,544,"544 279c0 -12 -1 -21 -2 -35c-81 -11 -131 -14 -212 -14h-171c3 -58 11 -86 33 -119c33 -49 96 -78 172 -78c50 0 77 9 152 47l15 -10l-23 -34c-5 -6 -29 -19 -61 -30c-48 -18 -91 -26 -135 -26c-87 0 -167 31 -212 84c-33 38 -50 92 -50 155c0 104 39 166 135 213 c48 24 98 37 142 37c131 0 217 -75 217 -190zM440 267c0 67 -12 96 -37 129c-21 27 -52 40 -91 40c-56 0 -106 -27 -131 -71c-15 -26 -19 -48 -19 -95c63 -5 93 -6 147 -6zM521 779c-5 -58 -61 -105 -128 -105c-26 0 -44 4 -79 19c-44 18 -67 26 -83 26 c-28 0 -47 -14 -62 -45h-34c16 65 59 100 124 100c28 0 42 -4 104 -30c28 -11 41 -15 55 -15c33 0 51 13 69 50h34zM524 509h-44l-153 84l-154 -84h-43l157 135h79"],57551:[869,3,686,34,633,"633 164c-10 -52 -17 -106 -17 -164l-182 -3l-253 3l-134 -3v30l39 3c52 4 56 11 56 90v449c0 79 -6 87 -56 90l-52 3v30l194 -3l253 3l135 -3c-12 -44 -17 -92 -17 -152h-39v65c0 23 -3 27 -29 34c-35 9 -96 14 -158 14c-75 0 -94 -1 -128 -8v-267c48 -3 120 -4 175 -4 c47 0 67 4 76 38c6 19 6 52 6 52h32c-2 -39 -3 -77 -3 -116c0 -37 1 -74 3 -111h-32s-2 37 -6 59c-7 33 -28 37 -76 37l-175 -3v-280c32 -6 52 -8 108 -8c98 0 178 5 201 12c15 5 29 36 36 79l5 34h38zM289 819c0 -30 -22 -50 -54 -50c-33 0 -55 20 -55 50s22 50 56 50 c31 0 53 -21 53 -50zM506 819c0 -30 -22 -50 -55 -50c-32 0 -54 20 -54 50s22 50 56 50c31 0 53 -21 53 -50"],57552:[869,3,755,46,689,"689 164c-11 -52 -18 -106 -18 -164l-196 -3l-271 3l-144 -3v30l42 3c55 4 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l208 -3l271 3l146 -3c-13 -44 -19 -92 -19 -152h-41v65c0 23 -4 27 -32 34c-37 9 -103 14 -169 14c-81 0 -101 -1 -137 -8v-267 c51 -3 128 -4 187 -4c50 0 72 4 82 38c6 19 6 52 6 52h35c-3 -39 -4 -77 -4 -116c0 -37 1 -74 4 -111h-35s-2 37 -6 59c-8 33 -31 37 -82 37l-187 -3v-280c34 -6 55 -8 116 -8c105 0 190 5 215 12c16 5 31 36 38 79l6 34h41zM320 819c0 -30 -24 -50 -59 -50s-58 20 -58 50 s23 50 59 50c34 0 58 -21 58 -50zM552 819c0 -30 -23 -50 -58 -50s-59 20 -59 50s24 50 60 50c34 0 57 -21 57 -50"],57553:[642,20,542,38,498,"498 279c0 -12 -1 -21 -2 -35c-75 -11 -122 -14 -197 -14h-159c2 -58 10 -86 30 -119c31 -49 90 -78 160 -78c47 0 72 9 142 47l14 -10l-21 -34c-5 -6 -28 -19 -57 -30c-45 -18 -85 -26 -126 -26c-81 0 -155 31 -198 84c-30 38 -46 92 -46 155c0 104 36 166 126 213 c44 24 91 37 132 37c122 0 202 -75 202 -190zM401 267c0 67 -11 96 -35 129c-19 27 -48 40 -84 40c-52 0 -99 -27 -122 -71c-14 -26 -18 -48 -18 -95c59 -5 87 -6 137 -6zM241 592c0 -30 -22 -50 -54 -50c-33 0 -55 20 -55 50s22 50 56 50c31 0 53 -21 53 -50zM458 592 c0 -30 -22 -50 -55 -50c-32 0 -54 20 -54 50s22 50 56 50c31 0 53 -21 53 -50"],57554:[642,20,600,50,544,"544 279c0 -12 -1 -21 -2 -35c-81 -11 -131 -14 -212 -14h-171c3 -58 11 -86 33 -119c33 -49 96 -78 172 -78c50 0 77 9 152 47l15 -10l-23 -34c-5 -6 -29 -19 -61 -30c-48 -18 -91 -26 -135 -26c-87 0 -167 31 -212 84c-33 38 -50 92 -50 155c0 104 39 166 135 213 c48 24 98 37 142 37c131 0 217 -75 217 -190zM440 267c0 67 -12 96 -37 129c-21 27 -52 40 -91 40c-56 0 -106 -27 -131 -71c-15 -26 -19 -48 -19 -95c63 -5 93 -6 147 -6zM268 592c0 -30 -23 -50 -58 -50c-36 0 -59 20 -59 50s23 50 60 50c34 0 57 -21 57 -50zM501 592 c0 -30 -24 -50 -59 -50s-58 20 -58 50s23 50 60 50c33 0 57 -21 57 -50"],57555:[869,3,686,34,633,"633 164c-10 -52 -17 -106 -17 -164l-182 -3l-253 3l-134 -3v30l39 3c52 4 56 11 56 90v449c0 79 -6 87 -56 90l-52 3v30l194 -3l253 3l135 -3c-12 -44 -17 -92 -17 -152h-39v65c0 23 -3 27 -29 34c-35 9 -96 14 -158 14c-75 0 -94 -1 -128 -8v-267c48 -3 120 -4 175 -4 c47 0 67 4 76 38c6 19 6 52 6 52h32c-2 -39 -3 -77 -3 -116c0 -37 1 -74 3 -111h-32s-2 37 -6 59c-7 33 -28 37 -76 37l-175 -3v-280c32 -6 52 -8 108 -8c98 0 178 5 201 12c15 5 29 36 36 79l5 34h38zM398 819c0 -30 -22 -50 -54 -50c-33 0 -55 20 -55 50s22 50 56 50 c31 0 53 -21 53 -50"],57556:[869,3,755,46,689,"689 164c-11 -52 -18 -106 -18 -164l-196 -3l-271 3l-144 -3v30l42 3c55 4 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l208 -3l271 3l146 -3c-13 -44 -19 -92 -19 -152h-41v65c0 23 -4 27 -32 34c-37 9 -103 14 -169 14c-81 0 -101 -1 -137 -8v-267 c51 -3 128 -4 187 -4c50 0 72 4 82 38c6 19 6 52 6 52h35c-3 -39 -4 -77 -4 -116c0 -37 1 -74 4 -111h-35s-2 37 -6 59c-8 33 -31 37 -82 37l-187 -3v-280c34 -6 55 -8 116 -8c105 0 190 5 215 12c16 5 31 36 38 79l6 34h41zM437 819c0 -30 -24 -50 -59 -50s-58 20 -58 50 s23 50 59 50c34 0 58 -21 58 -50"],57557:[642,20,542,38,498,"498 279c0 -12 -1 -21 -2 -35c-75 -11 -122 -14 -197 -14h-159c2 -58 10 -86 30 -119c31 -49 90 -78 160 -78c47 0 72 9 142 47l14 -10l-21 -34c-5 -6 -28 -19 -57 -30c-45 -18 -85 -26 -126 -26c-81 0 -155 31 -198 84c-30 38 -46 92 -46 155c0 104 36 166 126 213 c44 24 91 37 132 37c122 0 202 -75 202 -190zM401 267c0 67 -11 96 -35 129c-19 27 -48 40 -84 40c-52 0 -99 -27 -122 -71c-14 -26 -18 -48 -18 -95c59 -5 87 -6 137 -6zM350 592c0 -30 -22 -50 -54 -50c-33 0 -55 20 -55 50s22 50 56 50c31 0 53 -21 53 -50"],57558:[642,20,600,50,544,"544 279c0 -12 -1 -21 -2 -35c-81 -11 -131 -14 -212 -14h-171c3 -58 11 -86 33 -119c33 -49 96 -78 172 -78c50 0 77 9 152 47l15 -10l-23 -34c-5 -6 -29 -19 -61 -30c-48 -18 -91 -26 -135 -26c-87 0 -167 31 -212 84c-33 38 -50 92 -50 155c0 104 39 166 135 213 c48 24 98 37 142 37c131 0 217 -75 217 -190zM440 267c0 67 -12 96 -37 129c-21 27 -52 40 -91 40c-56 0 -106 -27 -131 -71c-15 -26 -19 -48 -19 -95c63 -5 93 -6 147 -6zM385 592c0 -30 -23 -50 -58 -50c-36 0 -59 20 -59 50s23 50 60 50c34 0 57 -21 57 -50"],57559:[692,193,686,34,633,"633 164c-10 -52 -17 -106 -17 -164l-182 -3l-253 3l-134 -3v30l39 3c52 4 56 11 56 90v449c0 79 -6 87 -56 90l-52 3v30l194 -3l253 3l135 -3c-12 -44 -17 -92 -17 -152h-39v65c0 23 -3 27 -29 34c-35 9 -96 14 -158 14c-75 0 -94 -1 -128 -8v-267c48 -3 120 -4 175 -4 c47 0 67 4 76 38c6 19 6 52 6 52h32c-2 -39 -3 -77 -3 -116c0 -37 1 -74 3 -111h-32s-2 37 -6 59c-7 33 -28 37 -76 37l-175 -3v-280c32 -6 52 -8 108 -8c98 0 178 5 201 12c15 5 29 36 36 79l5 34h38zM398 -143c0 -30 -22 -50 -54 -50c-33 0 -55 20 -55 50s22 50 56 50 c31 0 53 -21 53 -50"],57560:[692,193,755,46,689,"689 164c-11 -52 -18 -106 -18 -164l-196 -3l-271 3l-144 -3v30l42 3c55 4 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l208 -3l271 3l146 -3c-13 -44 -19 -92 -19 -152h-41v65c0 23 -4 27 -32 34c-37 9 -103 14 -169 14c-81 0 -101 -1 -137 -8v-267 c51 -3 128 -4 187 -4c50 0 72 4 82 38c6 19 6 52 6 52h35c-3 -39 -4 -77 -4 -116c0 -37 1 -74 4 -111h-35s-2 37 -6 59c-8 33 -31 37 -82 37l-187 -3v-280c34 -6 55 -8 116 -8c105 0 190 5 215 12c16 5 31 36 38 79l6 34h41zM437 -143c0 -30 -24 -50 -59 -50s-58 20 -58 50 s23 50 59 50c34 0 58 -21 58 -50"],57561:[469,193,542,38,498,"498 279c0 -12 -1 -21 -2 -35c-75 -11 -122 -14 -197 -14h-159c2 -58 10 -86 30 -119c31 -49 90 -78 160 -78c47 0 72 9 142 47l14 -10l-21 -34c-5 -6 -28 -19 -57 -30c-45 -18 -85 -26 -126 -26c-81 0 -155 31 -198 84c-30 38 -46 92 -46 155c0 104 36 166 126 213 c44 24 91 37 132 37c122 0 202 -75 202 -190zM401 267c0 67 -11 96 -35 129c-19 27 -48 40 -84 40c-52 0 -99 -27 -122 -71c-14 -26 -18 -48 -18 -95c59 -5 87 -6 137 -6zM350 -143c0 -30 -22 -50 -54 -50c-33 0 -55 20 -55 50s22 50 56 50c31 0 53 -21 53 -50"],57562:[469,193,600,50,544,"544 279c0 -12 -1 -21 -2 -35c-81 -11 -131 -14 -212 -14h-171c3 -58 11 -86 33 -119c33 -49 96 -78 172 -78c50 0 77 9 152 47l15 -10l-23 -34c-5 -6 -29 -19 -61 -30c-48 -18 -91 -26 -135 -26c-87 0 -167 31 -212 84c-33 38 -50 92 -50 155c0 104 39 166 135 213 c48 24 98 37 142 37c131 0 217 -75 217 -190zM440 267c0 67 -12 96 -37 129c-21 27 -52 40 -91 40c-56 0 -106 -27 -131 -71c-15 -26 -19 -48 -19 -95c63 -5 93 -6 147 -6zM385 -143c0 -30 -23 -50 -58 -50c-36 0 -59 20 -59 50s23 50 60 50c34 0 57 -21 57 -50"],57563:[888,3,686,34,633,"633 164c-10 -52 -17 -106 -17 -164l-182 -3l-253 3l-134 -3v30l39 3c52 4 56 11 56 90v449c0 79 -6 87 -56 90l-52 3v30l194 -3l253 3l135 -3c-12 -44 -17 -92 -17 -152h-39v65c0 23 -3 27 -29 34c-35 9 -96 14 -158 14c-75 0 -94 -1 -128 -8v-267c48 -3 120 -4 175 -4 c47 0 67 4 76 38c6 19 6 52 6 52h32c-2 -39 -3 -77 -3 -116c0 -37 1 -74 3 -111h-32s-2 37 -6 59c-7 33 -28 37 -76 37l-175 -3v-280c32 -6 52 -8 108 -8c98 0 178 5 201 12c15 5 29 36 36 79l5 34h38zM457 749h-47l-170 73c-38 17 -47 24 -47 39s16 27 36 27 c19 -1 40 -9 65 -26"],57564:[888,3,755,46,689,"689 164c-11 -52 -18 -106 -18 -164l-196 -3l-271 3l-144 -3v30l42 3c55 4 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l208 -3l271 3l146 -3c-13 -44 -19 -92 -19 -152h-41v65c0 23 -4 27 -32 34c-37 9 -103 14 -169 14c-81 0 -101 -1 -137 -8v-267 c51 -3 128 -4 187 -4c50 0 72 4 82 38c6 19 6 52 6 52h35c-3 -39 -4 -77 -4 -116c0 -37 1 -74 4 -111h-35s-2 37 -6 59c-8 33 -31 37 -82 37l-187 -3v-280c34 -6 55 -8 116 -8c105 0 190 5 215 12c16 5 31 36 38 79l6 34h41zM500 749h-51l-182 73c-41 17 -50 24 -50 39 s17 27 38 27c20 -1 43 -9 70 -26"],57565:[677,20,542,38,498,"498 279c0 -12 -1 -21 -2 -35c-75 -11 -122 -14 -197 -14h-159c2 -58 10 -86 30 -119c31 -49 90 -78 160 -78c47 0 72 9 142 47l14 -10l-21 -34c-5 -6 -28 -19 -57 -30c-45 -18 -85 -26 -126 -26c-81 0 -155 31 -198 84c-30 38 -46 92 -46 155c0 104 36 166 126 213 c44 24 91 37 132 37c122 0 202 -75 202 -190zM401 267c0 67 -11 96 -35 129c-19 27 -48 40 -84 40c-52 0 -99 -27 -122 -71c-14 -26 -18 -48 -18 -95c59 -5 87 -6 137 -6zM393 506h-44l-157 90c-36 21 -44 29 -44 47c0 19 16 34 34 34c17 0 36 -11 60 -33"],57566:[677,20,600,50,544,"544 279c0 -12 -1 -21 -2 -35c-81 -11 -131 -14 -212 -14h-171c3 -58 11 -86 33 -119c33 -49 96 -78 172 -78c50 0 77 9 152 47l15 -10l-23 -34c-5 -6 -29 -19 -61 -30c-48 -18 -91 -26 -135 -26c-87 0 -167 31 -212 84c-33 38 -50 92 -50 155c0 104 39 166 135 213 c48 24 98 37 142 37c131 0 217 -75 217 -190zM440 267c0 67 -12 96 -37 129c-21 27 -52 40 -91 40c-56 0 -106 -27 -131 -71c-15 -26 -19 -48 -19 -95c63 -5 93 -6 147 -6zM431 506h-47l-169 90c-38 21 -46 29 -46 47c0 19 16 34 36 34c17 0 38 -11 64 -33"],57567:[946,3,686,34,633,"633 164c-10 -52 -17 -106 -17 -164l-182 -3l-253 3l-134 -3v30l39 3c52 4 56 11 56 90v449c0 79 -6 87 -56 90l-52 3v30l194 -3l253 3l135 -3c-12 -44 -17 -92 -17 -152h-39v65c0 23 -3 27 -29 34c-35 9 -96 14 -158 14c-75 0 -94 -1 -128 -8v-267c48 -3 120 -4 175 -4 c47 0 67 4 76 38c6 19 6 52 6 52h32c-2 -39 -3 -77 -3 -116c0 -37 1 -74 3 -111h-32s-2 37 -6 59c-7 33 -28 37 -76 37l-175 -3v-280c32 -6 52 -8 108 -8c98 0 178 5 201 12c15 5 29 36 36 79l5 34h38zM438 887c0 -21 -21 -42 -55 -62c-35 -22 -42 -24 -42 -31 c0 0 6 -6 19 -17l-27 -12c-9 3 -30 20 -30 33c0 14 8 24 38 47c28 19 35 27 35 37c0 13 -20 24 -49 24c-17 0 -29 -4 -33 -9l-13 -21l-33 7l26 49c30 9 49 14 68 14c56 0 96 -26 96 -59"],57568:[946,3,755,46,689,"689 164c-11 -52 -18 -106 -18 -164l-196 -3l-271 3l-144 -3v30l42 3c55 4 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l208 -3l271 3l146 -3c-13 -44 -19 -92 -19 -152h-41v65c0 23 -4 27 -32 34c-37 9 -103 14 -169 14c-81 0 -101 -1 -137 -8v-267 c51 -3 128 -4 187 -4c50 0 72 4 82 38c6 19 6 52 6 52h35c-3 -39 -4 -77 -4 -116c0 -37 1 -74 4 -111h-35s-2 37 -6 59c-8 33 -31 37 -82 37l-187 -3v-280c34 -6 55 -8 116 -8c105 0 190 5 215 12c16 5 31 36 38 79l6 34h41zM480 887c0 -21 -24 -42 -60 -62 c-37 -22 -44 -24 -44 -31c0 0 6 -6 20 -17l-30 -12c-9 3 -31 20 -31 33c0 14 8 24 41 47c29 19 37 27 37 37c0 13 -22 24 -53 24c-18 0 -31 -4 -35 -9l-14 -21l-36 7l28 49c33 9 53 14 74 14c60 0 103 -26 103 -59"],57569:[703,20,542,38,498,"498 279c0 -12 -1 -21 -2 -35c-75 -11 -122 -14 -197 -14h-159c2 -58 10 -86 30 -119c31 -49 90 -78 160 -78c47 0 72 9 142 47l14 -10l-21 -34c-5 -6 -28 -19 -57 -30c-45 -18 -85 -26 -126 -26c-81 0 -155 31 -198 84c-30 38 -46 92 -46 155c0 104 36 166 126 213 c44 24 91 37 132 37c122 0 202 -75 202 -190zM401 267c0 67 -11 96 -35 129c-19 27 -48 40 -84 40c-52 0 -99 -27 -122 -71c-14 -26 -18 -48 -18 -95c59 -5 87 -6 137 -6zM390 644c0 -21 -21 -42 -55 -62c-35 -22 -42 -24 -42 -31c0 0 6 -6 19 -17l-27 -12 c-9 3 -30 20 -30 33c0 14 8 24 38 47c28 19 35 27 35 37c0 13 -20 24 -49 24c-17 0 -29 -4 -32 -9l-14 -21l-33 7l26 49c30 9 49 14 68 14c56 0 96 -26 96 -59"],57570:[703,20,600,50,544,"544 279c0 -12 -1 -21 -2 -35c-81 -11 -131 -14 -212 -14h-171c3 -58 11 -86 33 -119c33 -49 96 -78 172 -78c50 0 77 9 152 47l15 -10l-23 -34c-5 -6 -29 -19 -61 -30c-48 -18 -91 -26 -135 -26c-87 0 -167 31 -212 84c-33 38 -50 92 -50 155c0 104 39 166 135 213 c48 24 98 37 142 37c131 0 217 -75 217 -190zM440 267c0 67 -12 96 -37 129c-21 27 -52 40 -91 40c-56 0 -106 -27 -131 -71c-15 -26 -19 -48 -19 -95c63 -5 93 -6 147 -6zM428 644c0 -21 -23 -42 -59 -62c-38 -22 -45 -24 -45 -31c0 0 6 -6 20 -17l-29 -12 c-10 3 -32 20 -32 33c0 14 8 24 41 47c29 19 38 27 38 37c0 13 -23 24 -53 24c-19 0 -32 -4 -35 -9l-14 -21l-36 7l28 49c32 9 52 14 73 14c60 0 103 -26 103 -59"],57571:[689,20,565,43,516,"516 206c0 -124 -118 -226 -260 -226c-123 0 -213 76 -213 179c0 52 21 97 63 135c24 21 42 32 87 51c-96 57 -125 95 -125 163c0 105 95 181 224 181c116 0 193 -58 193 -144c0 -60 -35 -102 -134 -164c124 -52 165 -95 165 -175zM430 164c0 54 -42 103 -110 131l-88 36 c-80 -45 -112 -91 -112 -164c0 -93 60 -153 153 -153c88 0 157 66 157 150zM411 534c0 73 -52 121 -132 121c-77 0 -129 -45 -129 -111c0 -50 34 -90 103 -121l60 -27c71 42 98 81 98 138"],57572:[689,20,625,55,563,"563 206c0 -124 -126 -226 -279 -226c-132 0 -229 76 -229 179c0 52 23 97 68 135c26 21 46 32 94 51c-103 57 -135 95 -135 163c0 105 102 181 241 181c124 0 207 -58 207 -144c0 -60 -37 -102 -144 -164c134 -52 177 -95 177 -175zM470 164c0 54 -44 103 -118 131 l-93 36c-87 -45 -121 -91 -121 -164c0 -93 65 -153 164 -153c95 0 168 66 168 150zM451 534c0 73 -57 121 -142 121c-83 0 -139 -45 -139 -111c0 -50 37 -90 111 -121l64 -27c76 42 106 81 106 138"],57573:[846,3,686,34,633,"633 164c-10 -52 -17 -106 -17 -164l-182 -3l-253 3l-134 -3v30l39 3c52 4 56 11 56 90v449c0 79 -6 87 -56 90l-52 3v30l194 -3l253 3l135 -3c-12 -44 -17 -92 -17 -152h-39v65c0 23 -3 27 -29 34c-35 9 -96 14 -158 14c-75 0 -94 -1 -128 -8v-267c48 -3 120 -4 175 -4 c47 0 67 4 76 38c6 19 6 52 6 52h32c-2 -39 -3 -77 -3 -116c0 -37 1 -74 3 -111h-32s-2 37 -6 59c-7 33 -28 37 -76 37l-175 -3v-280c32 -6 52 -8 108 -8c98 0 178 5 201 12c15 5 29 36 36 79l5 34h38zM514 793h-341v53h341v-53"],57574:[846,3,755,46,689,"689 164c-11 -52 -18 -106 -18 -164l-196 -3l-271 3l-144 -3v30l42 3c55 4 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l208 -3l271 3l146 -3c-13 -44 -19 -92 -19 -152h-41v65c0 23 -4 27 -32 34c-37 9 -103 14 -169 14c-81 0 -101 -1 -137 -8v-267 c51 -3 128 -4 187 -4c50 0 72 4 82 38c6 19 6 52 6 52h35c-3 -39 -4 -77 -4 -116c0 -37 1 -74 4 -111h-35s-2 37 -6 59c-8 33 -31 37 -82 37l-187 -3v-280c34 -6 55 -8 116 -8c105 0 190 5 215 12c16 5 31 36 38 79l6 34h41zM561 793h-366v53h366v-53"],57575:[619,20,542,38,498,"498 279c0 -12 -1 -21 -2 -35c-75 -11 -122 -14 -197 -14h-159c2 -58 10 -86 30 -119c31 -49 90 -78 160 -78c47 0 72 9 142 47l14 -10l-21 -34c-5 -6 -28 -19 -57 -30c-45 -18 -85 -26 -126 -26c-81 0 -155 31 -198 84c-30 38 -46 92 -46 155c0 104 36 166 126 213 c44 24 91 37 132 37c122 0 202 -75 202 -190zM401 267c0 67 -11 96 -35 129c-19 27 -48 40 -84 40c-52 0 -99 -27 -122 -71c-14 -26 -18 -48 -18 -95c59 -5 87 -6 137 -6zM466 566h-340v53h340v-53"],57576:[619,20,600,50,544,"544 279c0 -12 -1 -21 -2 -35c-81 -11 -131 -14 -212 -14h-171c3 -58 11 -86 33 -119c33 -49 96 -78 172 -78c50 0 77 9 152 47l15 -10l-23 -34c-5 -6 -29 -19 -61 -30c-48 -18 -91 -26 -135 -26c-87 0 -167 31 -212 84c-33 38 -50 92 -50 155c0 104 39 166 135 213 c48 24 98 37 142 37c131 0 217 -75 217 -190zM440 267c0 67 -12 96 -37 129c-21 27 -52 40 -91 40c-56 0 -106 -27 -131 -71c-15 -26 -19 -48 -19 -95c63 -5 93 -6 147 -6zM509 566h-365v53h365v-53"],57577:[692,187,926,29,896,"896 662l-48 -3c-50 -3 -55 -12 -55 -90v-552c0 -106 -71 -204 -179 -204c-71 0 -141 22 -196 62l48 44c37 -40 91 -62 148 -62c64 0 84 71 84 139l-516 587v-463c0 -78 6 -87 56 -90l48 -3v-30l-131 3l-126 -3v30l47 3c51 3 56 12 56 90v449c0 78 -5 87 -56 90l-47 3v30 l130 -3c23 0 59 3 59 3l524 -594v471c0 78 -5 87 -55 90l-48 3v30l126 -3l131 3v-30"],57578:[692,187,1012,40,971,"971 662l-51 -3c-54 -3 -60 -12 -60 -90v-552c0 -106 -76 -204 -192 -204c-76 0 -151 22 -210 62l51 44c40 -40 98 -62 159 -62c69 0 90 71 90 139l-553 587v-463c0 -78 6 -87 60 -90l51 -3v-30l-140 3l-136 -3v30l51 3c54 3 60 12 60 90v449c0 78 -6 87 -60 90l-51 3v30 l140 -3c25 0 63 3 63 3l563 -594v471c0 78 -6 87 -59 90l-52 3v30l136 -3l140 3v-30"],57579:[469,167,654,17,548,"548 102c0 -138 -83 -269 -221 -269v34c120 0 130 144 130 272v142c0 77 -48 127 -121 127c-67 0 -139 -49 -139 -94v-212c0 -63 4 -70 41 -72l49 -3v-30l-135 3l-135 -3v30l49 3c37 2 40 9 40 72v225c0 66 -4 73 -48 73h-40v28c57 6 114 20 170 41l9 -4v-87l83 66 c23 18 46 25 86 25c123 0 182 -57 182 -174v-193"],57580:[469,167,721,27,598,"598 102c0 -138 -90 -269 -238 -269v34c129 0 140 144 140 272v142c0 77 -52 127 -130 127c-72 0 -149 -49 -149 -94v-212c0 -63 4 -70 44 -72l52 -3v-30l-145 3l-145 -3v30l53 3c39 2 43 9 43 72v225c0 66 -5 73 -52 73h-43v28c62 6 123 20 183 41l10 -4v-87l89 66 c25 18 49 25 93 25c131 0 195 -57 195 -174v-193"],57581:[692,250,686,34,633,"633 164c-10 -52 -17 -106 -17 -164h-1c-49 -1 -98 -15 -128 -51c-20 -25 -36 -53 -36 -81c0 -50 26 -72 53 -72c31 0 63 15 71 42l8 31l29 -7v-55l-41 -32c-27 -21 -63 -25 -99 -25c-64 0 -96 49 -96 92c0 60 48 117 109 156l-51 -1l-253 3l-134 -3v30l39 3 c52 4 56 11 56 90v449c0 79 -6 87 -56 90l-52 3v30l194 -3l253 3l135 -3c-12 -44 -17 -92 -17 -152h-39v65c0 23 -3 27 -29 34c-35 9 -96 14 -158 14c-75 0 -94 -1 -128 -8v-267c48 -3 120 -4 175 -4c47 0 67 4 76 38c6 19 6 52 6 52h32c-2 -39 -3 -77 -3 -116 c0 -37 1 -74 3 -111h-32s-2 37 -6 59c-7 33 -28 37 -76 37l-175 -3v-280c32 -6 52 -8 108 -8c98 0 178 5 201 12c15 5 29 36 36 79l5 34h38"],57582:[692,250,755,46,689,"689 164c-11 -52 -18 -106 -18 -164h-2c-52 -1 -105 -15 -137 -51c-22 -25 -38 -53 -38 -81c0 -50 27 -72 56 -72c34 0 68 15 76 42l9 31l31 -7v-55l-43 -32c-30 -21 -68 -25 -107 -25c-69 0 -103 49 -103 92c0 60 52 117 117 156l-55 -1l-271 3l-144 -3v30l42 3 c55 4 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l208 -3l271 3l146 -3c-13 -44 -19 -92 -19 -152h-41v65c0 23 -4 27 -32 34c-37 9 -103 14 -169 14c-81 0 -101 -1 -137 -8v-267c51 -3 128 -4 187 -4c50 0 72 4 82 38c6 19 6 52 6 52h35c-3 -39 -4 -77 -4 -116 c0 -37 1 -74 4 -111h-35s-2 37 -6 59c-8 33 -31 37 -82 37l-187 -3v-280c34 -6 55 -8 116 -8c105 0 190 5 215 12c16 5 31 36 38 79l6 34h41"],57583:[469,250,542,38,498,"498 279c0 -12 -1 -21 -2 -35c-75 -11 -122 -14 -197 -14h-159c2 -58 10 -86 30 -119c31 -49 90 -78 160 -78c47 0 72 9 142 47l14 -10l-21 -34c-3 -3 -9 -8 -19 -13c-36 -19 -69 -43 -94 -74c-20 -25 -36 -53 -36 -81c0 -50 25 -72 53 -72c31 0 63 15 70 42l9 31l29 -7 v-55l-41 -32c-27 -21 -63 -25 -99 -25c-64 0 -96 49 -96 92c0 53 37 104 88 142c-16 -3 -31 -4 -47 -4c-81 0 -155 31 -198 84c-30 38 -46 92 -46 155c0 104 36 166 126 213c44 24 91 37 132 37c122 0 202 -75 202 -190zM401 267c0 67 -11 96 -35 129c-19 27 -48 40 -84 40 c-52 0 -99 -27 -122 -71c-14 -26 -18 -48 -18 -95c59 -5 87 -6 137 -6"],57584:[469,250,600,50,544,"544 279c0 -12 -1 -21 -2 -35c-81 -11 -131 -14 -212 -14h-171c3 -58 11 -86 33 -119c33 -49 96 -78 172 -78c50 0 77 9 152 47l15 -10l-23 -34c-2 -3 -9 -8 -20 -13c-39 -19 -74 -43 -101 -74c-22 -25 -38 -53 -38 -81c0 -50 27 -72 56 -72c34 0 68 15 76 42l9 31l31 -7 v-55l-44 -32c-29 -21 -67 -25 -106 -25c-69 0 -103 49 -103 92c0 53 40 104 95 142c-18 -3 -34 -4 -51 -4c-87 0 -167 31 -212 84c-33 38 -50 92 -50 155c0 104 39 166 135 213c48 24 98 37 142 37c131 0 217 -75 217 -190zM440 267c0 67 -12 96 -37 129 c-21 27 -52 40 -91 40c-56 0 -106 -27 -131 -71c-15 -26 -19 -48 -19 -95c63 -5 93 -6 147 -6"],57585:[692,3,864,25,829,"829 385c0 -107 -48 -215 -127 -286c-76 -69 -181 -102 -320 -102c-53 0 -106 3 -158 3l-152 -3v23l34 16c17 8 27 30 27 59v251h-108v36h108v187c0 78 -5 87 -55 90l-44 3v30l225 -3c63 0 126 3 189 3c230 0 381 -121 381 -307zM712 359c0 100 -25 172 -77 220 c-58 53 -156 73 -277 73c-55 0 -93 -3 -121 -8v-262h200v-36h-200v-297c28 -6 62 -8 112 -8c123 0 189 17 254 66c72 54 109 140 109 252"],57586:[692,3,946,36,899,"899 385c0 -107 -52 -215 -136 -286c-82 -69 -194 -102 -344 -102c-56 0 -114 3 -170 3l-162 -3v23l36 16c19 8 29 30 29 59v251h-116v36h116v187c0 78 -6 87 -59 90l-47 3v30l241 -3l203 3c247 0 409 -121 409 -307zM773 359c0 100 -26 172 -83 220 c-62 53 -167 73 -297 73c-58 0 -99 -3 -130 -8v-262h216v-36h-216v-297c31 -6 67 -8 121 -8c132 0 202 17 272 66c78 54 117 140 117 252"],57587:[728,20,615,45,559,"559 262c0 -168 -111 -282 -272 -282c-145 0 -242 96 -242 237c0 148 108 252 260 252c42 0 81 -8 117 -25l2 2c-30 62 -64 106 -107 142l-152 -68l-20 30l148 66c-33 29 -73 52 -133 80l37 32c80 -44 109 -62 145 -90l156 70l20 -30l-143 -64c59 -54 83 -82 112 -125 c48 -73 72 -147 72 -227zM463 240c0 62 -14 109 -42 141c-32 35 -77 55 -127 55c-94 0 -148 -66 -148 -184c0 -140 67 -239 160 -239c35 0 65 11 88 32c43 41 69 113 69 195"],57588:[728,20,679,57,610,"610 262c0 -168 -120 -282 -293 -282c-155 0 -260 96 -260 237c0 148 116 252 280 252c45 0 87 -8 125 -25l3 2c-33 62 -69 106 -115 142l-164 -68l-21 30l159 66c-36 29 -78 52 -143 80l40 32c86 -44 117 -62 156 -90l167 70l21 -30l-153 -64c63 -54 89 -82 120 -125 c52 -73 78 -147 78 -227zM507 240c0 62 -15 109 -46 141c-34 35 -83 55 -136 55c-101 0 -159 -66 -159 -184c0 -140 72 -239 172 -239c38 0 69 11 94 32c47 41 75 113 75 195"],57589:[872,3,686,34,633,"633 164c-10 -52 -17 -106 -17 -164l-182 -3l-253 3l-134 -3v30l39 3c52 4 56 11 56 90v449c0 79 -6 87 -56 90l-52 3v30l194 -3l253 3l135 -3c-12 -44 -17 -92 -17 -152h-39v65c0 23 -3 27 -29 34c-35 9 -96 14 -158 14c-75 0 -94 -1 -128 -8v-267c48 -3 120 -4 175 -4 c47 0 67 4 76 38c6 19 6 52 6 52h32c-2 -39 -3 -77 -3 -116c0 -37 1 -74 3 -111h-32s-2 37 -6 59c-7 33 -28 37 -76 37l-175 -3v-280c32 -6 52 -8 108 -8c98 0 178 5 201 12c15 5 29 36 36 79l5 34h38zM523 872c-4 -58 -56 -105 -118 -105c-24 0 -42 4 -75 19 c-40 18 -62 26 -77 26c-26 0 -44 -14 -58 -45h-31c15 65 55 100 115 100c26 0 39 -4 97 -30c26 -11 38 -15 51 -15c31 0 48 13 65 50h31"],57590:[872,3,755,46,689,"689 164c-11 -52 -18 -106 -18 -164l-196 -3l-271 3l-144 -3v30l42 3c55 4 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l208 -3l271 3l146 -3c-13 -44 -19 -92 -19 -152h-41v65c0 23 -4 27 -32 34c-37 9 -103 14 -169 14c-81 0 -101 -1 -137 -8v-267 c51 -3 128 -4 187 -4c50 0 72 4 82 38c6 19 6 52 6 52h35c-3 -39 -4 -77 -4 -116c0 -37 1 -74 4 -111h-35s-2 37 -6 59c-8 33 -31 37 -82 37l-187 -3v-280c34 -6 55 -8 116 -8c105 0 190 5 215 12c16 5 31 36 38 79l6 34h41zM571 872c-5 -58 -61 -105 -127 -105 c-26 0 -45 4 -80 19c-43 18 -67 26 -83 26c-28 0 -47 -14 -62 -45h-34c16 65 60 100 124 100c28 0 42 -4 104 -30c28 -11 41 -15 55 -15c33 0 52 13 69 50h34"],57591:[645,20,542,38,498,"498 279c0 -12 -1 -21 -2 -35c-75 -11 -122 -14 -197 -14h-159c2 -58 10 -86 30 -119c31 -49 90 -78 160 -78c47 0 72 9 142 47l14 -10l-21 -34c-5 -6 -28 -19 -57 -30c-45 -18 -85 -26 -126 -26c-81 0 -155 31 -198 84c-30 38 -46 92 -46 155c0 104 36 166 126 213 c44 24 91 37 132 37c122 0 202 -75 202 -190zM401 267c0 67 -11 96 -35 129c-19 27 -48 40 -84 40c-52 0 -99 -27 -122 -71c-14 -26 -18 -48 -18 -95c59 -5 87 -6 137 -6zM475 645c-4 -58 -56 -105 -118 -105c-24 0 -42 4 -75 19c-40 18 -62 26 -77 26 c-26 0 -43 -14 -58 -45h-31c15 65 55 100 115 100c26 0 40 -4 97 -30c26 -11 38 -15 52 -15c30 0 47 13 64 50h31"],57592:[645,20,600,50,544,"544 279c0 -12 -1 -21 -2 -35c-81 -11 -131 -14 -212 -14h-171c3 -58 11 -86 33 -119c33 -49 96 -78 172 -78c50 0 77 9 152 47l15 -10l-23 -34c-5 -6 -29 -19 -61 -30c-48 -18 -91 -26 -135 -26c-87 0 -167 31 -212 84c-33 38 -50 92 -50 155c0 104 39 166 135 213 c48 24 98 37 142 37c131 0 217 -75 217 -190zM440 267c0 67 -12 96 -37 129c-21 27 -52 40 -91 40c-56 0 -106 -27 -131 -71c-15 -26 -19 -48 -19 -95c63 -5 93 -6 147 -6zM520 645c-5 -58 -61 -105 -128 -105c-26 0 -44 4 -80 19c-43 18 -66 26 -83 26 c-28 0 -46 -14 -62 -45h-34c17 65 60 100 125 100c28 0 42 -4 104 -30c28 -11 41 -15 55 -15c32 0 51 13 69 50h34"],57593:[689,20,565,8,556,"556 29c-17 -14 -65 -49 -179 -49c-194 0 -271 153 -285 296c-42 0 -69 -1 -84 -2l19 51c17 -3 28 -5 63 -5v56c-32 0 -67 0 -81 -1l20 51c15 -4 39 -6 67 -6c21 133 104 269 281 269c114 0 162 -35 179 -49c-3 -24 -17 -85 -17 -126h-34l-2 90c-21 34 -73 50 -131 50 c-86 0 -165 -90 -185 -234h186c36 0 70 2 97 6l-20 -52l-269 2c-1 -14 -1 -29 -1 -56c82 0 171 0 251 5l-20 -51l-229 2c17 -161 97 -261 190 -261c48 0 105 14 128 46l4 94h35c0 -41 14 -102 17 -126"],57594:[689,20,625,18,606,"606 29c-19 -14 -70 -49 -192 -49c-208 0 -291 153 -306 296c-45 0 -74 -1 -90 -2l21 51c17 -3 29 -5 66 -5v56c-34 0 -71 0 -86 -1l21 51c16 -4 42 -6 72 -6c23 133 112 269 302 269c122 0 173 -35 192 -49c-3 -24 -19 -85 -19 -126h-36l-2 90c-22 34 -79 50 -141 50 c-92 0 -176 -90 -198 -234h200c38 0 74 2 104 6l-21 -52l-289 2c-1 -14 -1 -29 -1 -56c87 0 183 0 269 5l-21 -51l-246 2c17 -161 104 -261 203 -261c52 0 113 14 138 46l4 94h37c0 -41 16 -102 19 -126"],57595:[694,5,323,98,225,"225 53c0 -31 -31 -58 -66 -58c-31 0 -61 28 -61 58s30 58 62 58c34 0 65 -28 65 -58zM221 669c0 -22 -2 -54 -7 -95l-32 -326v-25l-30 -23l-11 5l-2 40l-36 411l81 38h37v-25"],57596:[694,5,365,115,250,"250 53c0 -31 -32 -58 -70 -58c-34 0 -65 28 -65 58s31 58 66 58c37 0 69 -28 69 -58zM247 669c0 -22 -2 -54 -8 -95l-34 -326v-25l-33 -23l-12 5l-2 40l-39 411l88 38h40v-25"],57597:[454,245,323,98,225,"225 396c0 -30 -30 -58 -62 -58c-34 0 -65 28 -65 58c0 31 31 58 66 58c31 0 61 -28 61 -58zM220 -207l-81 -38h-37v25c0 22 2 54 7 95l32 326v25l30 23l11 -5l2 -40"],57598:[454,245,365,115,250,"250 396c0 -30 -31 -58 -66 -58c-36 0 -69 28 -69 58c0 31 33 58 70 58c34 0 65 -28 65 -58zM246 -207l-88 -38h-40v25c0 22 3 54 8 95l34 326v25l33 23l12 -5l2 -40"],57599:[692,3,626,34,594,"594 689c-12 -44 -17 -92 -17 -152h-38v65c0 23 -4 28 -30 34c-34 8 -95 14 -147 14c-64 0 -84 -1 -117 -8v-267c48 -3 114 -4 173 -4c48 0 75 4 78 38l6 52h32c-2 -39 -3 -77 -3 -116c0 -37 1 -74 3 -111h-32s-2 37 -6 59c-7 33 -28 37 -76 37l-175 -3v-207 c0 -79 6 -87 56 -90l52 -3v-30l-160 3l-159 -3v30l52 3c50 3 56 11 56 90v449c0 79 -6 87 -56 90l-52 3v30l192 -3l235 3"],57600:[692,3,691,46,647,"647 689c-13 -44 -19 -92 -19 -152h-41v65c0 23 -3 28 -31 34c-36 8 -102 14 -158 14c-69 0 -90 -1 -125 -8v-267c51 -3 121 -4 185 -4c51 0 80 4 84 38l6 52h35c-3 -39 -4 -77 -4 -116c0 -37 1 -74 4 -111h-35s-2 37 -6 59c-8 33 -31 37 -82 37l-187 -3v-207 c0 -79 6 -87 59 -90l57 -3v-30l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l206 -3l252 3"],57601:[728,3,383,35,382,"382 640l-13 -6c-27 21 -46 28 -76 28c-62 0 -76 -28 -76 -143v-85c48 0 95 1 143 4l-8 -53h-135v-283c0 -63 3 -70 40 -72l51 -3v-30l-137 3l-136 -3v30l50 3c37 2 41 9 41 72v283l-76 -4v22l76 31v42c0 66 14 111 45 144l64 66c24 25 62 42 97 42c14 0 27 -3 50 -11 v-77"],57602:[728,3,430,47,419,"419 640l-14 -6c-28 21 -49 28 -81 28c-66 0 -82 -28 -82 -143v-85c52 0 102 1 154 4l-9 -53h-145v-283c0 -63 4 -70 44 -72l53 -3v-30l-146 3l-146 -3v30l54 3c40 2 43 9 43 72v283l-81 -4v22l81 31v42c0 66 15 111 49 144l68 66c26 25 67 42 104 42c15 0 29 -3 54 -11 v-77"],57603:[728,12,975,35,957,"957 17l-104 -29l-289 252v-138c0 -63 3 -70 40 -72l48 -3v-30l-132 3l-138 -3v30l50 3c37 2 40 9 40 72v518c0 30 -7 41 -27 41h-47v-21l-25 -6c-26 21 -50 28 -80 28c-62 0 -76 -27 -76 -143v-85c48 0 95 1 143 4l-8 -53h-135v-283c0 -63 3 -70 40 -72l51 -3v-30 l-137 3l-136 -3v30l50 3c37 2 41 9 41 72v283l-76 -4v22l76 31v42c0 66 14 111 45 144l64 66c25 26 62 42 95 42c17 0 46 -3 68 -11v-26c76 11 111 19 156 35l10 -8v-457l79 59c41 30 94 75 164 139h109v-30c-38 0 -67 -11 -118 -47l-141 -101c19 -20 32 -33 70 -68 l138 -125c34 -31 66 -48 92 -48v-23"],57604:[728,12,1065,47,1037,"1037 17l-113 -29l-310 252v-138c0 -63 4 -70 44 -72l51 -3v-30l-141 3l-149 -3v30l54 3c40 2 43 9 43 72v518c0 30 -8 41 -29 41h-50v-21l-27 -6c-28 21 -54 28 -86 28c-66 0 -82 -27 -82 -143v-85c52 0 102 1 154 4l-9 -53h-145v-283c0 -63 4 -70 44 -72l53 -3v-30 l-146 3l-146 -3v30l54 3c40 2 43 9 43 72v283l-81 -4v22l81 31v42c0 66 15 111 49 144l68 66c27 26 67 42 103 42c18 0 49 -3 73 -11v-26c81 11 119 19 167 35l10 -8v-457l86 59c43 30 100 75 175 139h117v-30c-41 0 -71 -11 -126 -47l-151 -101c20 -20 34 -33 75 -68 l147 -125c38 -31 72 -48 100 -48v-23"],57605:[728,3,699,35,698,"698 640l-13 -6c-26 21 -46 28 -76 28c-62 0 -76 -27 -76 -143v-85l143 4l-8 -53h-135v-283c0 -63 3 -70 41 -72l50 -3v-30l-137 3l-136 -3v30l50 3c37 2 41 9 41 72v283h-225v-283c0 -63 3 -70 40 -72l51 -3v-30l-137 3l-136 -3v30l50 3c37 2 41 9 41 72v283l-76 -4v22 l76 31v42c0 66 14 111 45 144l64 66c25 26 62 42 95 42c17 0 30 -3 52 -11v-77l-13 -6c-27 21 -46 28 -76 28c-62 0 -76 -27 -76 -143v-85h225v42c0 66 14 111 45 144l64 66c25 26 62 42 96 42c16 0 29 -3 51 -11v-77"],57606:[728,3,769,47,758,"758 640l-14 -6c-28 21 -49 28 -81 28c-66 0 -81 -27 -81 -143v-85l153 4l-8 -53h-145v-283c0 -63 3 -70 43 -72l54 -3v-30l-147 3l-146 -3v30l54 3c40 2 43 9 43 72v283h-241v-283c0 -63 4 -70 44 -72l53 -3v-30l-146 3l-146 -3v30l54 3c40 2 43 9 43 72v283l-81 -4v22 l81 31v42c0 66 15 111 49 144l68 66c27 26 67 42 103 42c18 0 32 -3 55 -11v-77l-14 -6c-28 21 -49 28 -81 28c-66 0 -82 -27 -82 -143v-85h241v42c0 66 16 111 49 144l68 66c27 26 67 42 103 42c18 0 32 -3 55 -11v-77"],57607:[728,3,998,35,965,"889 592c0 -30 -22 -50 -55 -50s-54 20 -54 50s21 50 55 50c32 0 54 -21 54 -50zM965 -3l-136 3l-137 -3v30l50 3c38 2 41 9 41 72v223c0 66 -5 73 -48 73h-40v28c64 7 122 21 170 43l9 -7v-360c0 -63 4 -70 41 -72l50 -3v-30zM697 640l-13 -6c-27 21 -46 28 -76 28 c-62 0 -76 -27 -76 -143v-85l132 4l-8 -53h-124v-283c0 -63 3 -70 40 -72l57 -3v-30l-142 3l-137 -3v30l50 3c37 2 41 9 41 72v283h-224v-283c0 -63 3 -70 40 -72l51 -3v-30l-137 3l-136 -3v30l50 3c37 2 41 9 41 72v283l-76 -4v22l76 31v42c0 66 14 111 45 144l64 66 c25 26 62 42 95 42c17 0 30 -3 52 -11v-77l-13 -6c-27 21 -46 28 -76 28c-62 0 -76 -27 -76 -143v-85h224v42c0 66 14 111 45 144l64 66c25 26 62 42 95 42c17 0 30 -3 52 -11v-77"],57608:[728,3,1089,47,1045,"963 592c0 -30 -23 -50 -58 -50c-36 0 -59 20 -59 50s23 50 60 50c34 0 57 -21 57 -50zM1045 -3l-146 3l-147 -3v30l54 3c40 2 44 9 44 72v223c0 66 -5 73 -52 73h-43v28c69 7 131 21 182 43l11 -7v-360c0 -63 3 -70 43 -72l54 -3v-30zM757 640l-14 -6 c-28 21 -49 28 -81 28c-66 0 -82 -27 -82 -143v-85l142 4l-8 -53h-134v-283c0 -63 4 -70 44 -72l61 -3v-30l-153 3l-147 -3v30l54 3c40 2 43 9 43 72v283h-240v-283c0 -63 4 -70 44 -72l53 -3v-30l-146 3l-146 -3v30l54 3c40 2 43 9 43 72v283l-81 -4v22l81 31v42 c0 66 15 111 49 144l68 66c27 26 67 42 103 42c18 0 32 -3 55 -11v-77l-14 -6c-28 21 -49 28 -81 28c-66 0 -82 -27 -82 -143v-85h240v42c0 66 15 111 49 144l68 66c27 26 67 42 103 42c18 0 32 -3 55 -11v-77"],57609:[728,3,1001,35,969,"969 -3l-136 3l-136 -3v30l50 3c37 2 40 9 40 72v504c0 36 -10 55 -27 55h-46v-21l-24 -6c-33 21 -52 28 -82 28c-61 0 -75 -28 -75 -143v-85l143 4l-8 -53h-135v-283c0 -63 3 -70 41 -72l56 -3v-30l-141 3l-138 -3v30l50 3c37 2 41 9 41 72v283h-225v-283 c0 -63 3 -70 40 -72l51 -3v-30l-137 3l-136 -3v30l50 3c37 2 41 9 41 72v283l-76 -4v22l76 31v42c0 66 14 111 45 144l64 66c25 26 62 42 95 42c17 0 30 -3 52 -11v-77l-13 -6c-27 21 -46 28 -76 28c-62 0 -76 -27 -76 -143v-85h225v42c0 66 14 111 45 144l64 66 c25 26 62 42 96 42c10 0 20 -1 43 -6c10 -2 12 -3 24 -5v-28c73 14 109 22 155 37l10 -10v-614c0 -63 3 -70 40 -72l50 -3v-30"],57610:[728,3,1093,47,1050,"1050 -3l-147 3l-146 -3v30l54 3c40 2 43 9 43 72v504c0 36 -10 55 -29 55h-49v-21l-26 -6c-35 21 -56 28 -88 28c-65 0 -80 -28 -80 -143v-85l153 4l-8 -53h-145v-283c0 -63 3 -70 43 -72l61 -3v-30l-152 3l-148 -3v30l54 3c40 2 43 9 43 72v283h-241v-283 c0 -63 4 -70 44 -72l53 -3v-30l-146 3l-146 -3v30l54 3c40 2 43 9 43 72v283l-81 -4v22l81 31v42c0 66 15 111 49 144l68 66c27 26 67 42 103 42c18 0 32 -3 55 -11v-77l-14 -6c-28 21 -49 28 -81 28c-66 0 -82 -27 -82 -143v-85h241v42c0 66 16 111 49 144l68 66 c27 26 67 42 103 42c12 0 23 -1 47 -6c11 -2 13 -3 26 -5v-28c78 14 117 22 166 37l10 -10v-614c0 -63 4 -70 44 -72l54 -3v-30"],57611:[728,3,679,35,650,"382 640l-13 -6c-27 21 -46 28 -76 28c-62 0 -76 -28 -76 -143v-85c48 0 95 1 143 4l-8 -53h-135v-283c0 -63 3 -70 40 -72l51 -3v-30l-137 3l-136 -3v30l50 3c37 2 41 9 41 72v283l-76 -4v22l76 31v42c0 66 14 111 45 144l64 66c24 25 62 42 97 42c14 0 27 -3 50 -11 v-77zM650 -3l-136 3l-137 -3v30l50 3c38 2 41 9 41 72v223c0 66 -5 73 -48 73h-40v28c64 7 122 21 170 43l9 -7v-360c0 -63 4 -70 41 -72l50 -3v-30zM574 592c0 -30 -22 -50 -55 -50s-54 20 -54 50s21 50 55 50c32 0 54 -21 54 -50"],57612:[728,3,748,47,707,"419 640l-14 -6c-28 21 -49 28 -81 28c-66 0 -82 -28 -82 -143v-85c52 0 102 1 154 4l-9 -53h-145v-283c0 -63 4 -70 44 -72l53 -3v-30l-146 3l-146 -3v30l54 3c40 2 43 9 43 72v283l-81 -4v22l81 31v42c0 66 15 111 49 144l68 66c26 25 67 42 104 42c15 0 29 -3 54 -11 v-77zM707 -3l-146 3l-147 -3v30l54 3c40 2 43 9 43 72v223c0 66 -4 73 -51 73h-43v28c69 7 131 21 182 43l11 -7v-360c0 -63 3 -70 43 -72l54 -3v-30zM625 592c0 -30 -24 -50 -59 -50s-58 20 -58 50s23 50 60 50c33 0 57 -21 57 -50"],57613:[689,20,565,24,510,"510 253c0 -74 -35 -142 -101 -196c-60 -48 -137 -77 -210 -77c-47 0 -91 9 -121 24c-16 44 -29 76 -54 133l26 14l50 -82c16 -26 70 -44 129 -44c119 0 189 65 189 176c0 108 -66 176 -170 176c-54 0 -83 -14 -134 -61l-22 6c3 44 6 137 6 225l-2 137l6 5l189 -5l190 5 l5 -5c-2 -18 -2 -24 -2 -40c0 -15 0 -21 2 -39l-5 -5l-333 5l-9 -209c67 37 106 50 159 50c124 0 212 -80 212 -193"],57614:[689,20,625,35,557,"557 253c0 -74 -37 -142 -109 -196c-64 -48 -147 -77 -226 -77c-50 0 -97 9 -129 24c-17 44 -31 76 -58 133l28 14l54 -82c16 -26 75 -44 138 -44c128 0 203 65 203 176c0 108 -71 176 -183 176c-57 0 -89 -14 -144 -61l-23 6c3 44 7 137 7 225l-3 137l6 5l204 -5l203 5 l6 -5c-2 -18 -2 -24 -2 -40c0 -15 0 -21 2 -39l-6 -5l-356 5l-11 -209c73 37 115 50 171 50c133 0 228 -80 228 -193"],57615:[728,3,683,35,653,"653 -3l-136 3l-136 -3v30l50 3c37 2 40 9 40 72v504c0 36 -10 55 -27 55h-46v-21l-24 -6c-33 21 -52 28 -82 28c-61 0 -75 -28 -75 -143v-85c48 0 95 1 143 4l-8 -53h-135v-283c0 -63 3 -70 40 -72l57 -3v-30l-142 3l-137 -3v30l50 3c37 2 41 9 41 72v283l-76 -4v22 l76 31v42c0 66 14 111 45 144l64 66c25 26 62 42 95 42c11 0 21 -1 44 -6c10 -2 12 -3 24 -5v-28c73 14 109 22 155 37l10 -10v-614c0 -63 3 -70 40 -72l50 -3v-30"],57616:[728,3,751,47,710,"710 -3l-146 3l-146 -3v30l54 3c39 2 43 9 43 72v504c0 36 -11 55 -29 55h-49v-21l-26 -6c-35 21 -56 28 -88 28c-65 0 -81 -28 -81 -143v-85c52 0 102 1 154 4l-9 -53h-145v-283c0 -63 4 -70 44 -72l60 -3v-30l-152 3l-147 -3v30l54 3c40 2 43 9 43 72v283l-81 -4v22 l81 31v42c0 66 15 111 49 144l68 66c27 26 67 42 103 42c12 0 22 -1 47 -6c10 -2 13 -3 26 -5v-28c78 14 117 22 166 37l10 -10v-614c0 -63 4 -70 43 -72l54 -3v-30"],57617:[694,3,565,12,524,"524 -3l-166 3l-176 -3v30l68 3c53 2 65 16 65 76v75h-291l-12 23l309 463l80 27l13 -5c-5 -41 -7 -127 -7 -305v-139h29c35 0 88 3 88 3v-71c-30 3 -53 4 -117 4v-75c0 -60 12 -73 65 -76l52 -3v-30zM315 245v352l-234 -352h234"],57618:[694,3,625,22,572,"572 -3l-179 3l-188 -3v30l72 3c58 2 71 16 71 76v75h-313l-13 23l331 463l87 27l14 -5c-6 -41 -8 -127 -8 -305v-139h31c38 0 95 3 95 3v-71c-33 3 -57 4 -126 4v-75c0 -60 13 -73 70 -76l56 -3v-30zM348 245v352l-252 -352h252"],57619:[709,20,852,34,804,"804 246l-32 -10c-11 -4 -12 -6 -12 -37v-168c-148 -38 -224 -51 -301 -51c-126 0 -243 41 -319 109c-68 62 -106 151 -106 252c0 222 185 368 466 368c88 0 143 -9 264 -41c-15 -54 -22 -101 -22 -152h-33v53c0 38 -28 61 -91 80c-41 12 -89 18 -146 18 c-204 0 -321 -112 -321 -305c0 -208 137 -340 353 -340c72 0 137 14 149 33c4 7 7 19 7 43v101c0 24 -10 33 -37 35l-91 7v30l133 -3l134 3"],57620:[709,20,933,46,872,"872 246l-34 -10c-12 -4 -13 -6 -13 -37v-168c-159 -38 -240 -51 -323 -51c-136 0 -261 41 -343 109c-72 62 -113 151 -113 252c0 222 199 368 500 368c94 0 154 -9 284 -41c-17 -54 -24 -101 -24 -152h-36v53c0 38 -29 61 -97 80c-45 12 -96 18 -157 18 c-219 0 -345 -112 -345 -305c0 -208 147 -340 379 -340c77 0 147 14 160 33c5 7 7 19 7 43v101c0 24 -10 33 -39 35l-98 7v30l143 -3l144 3"],57621:[469,283,626,45,603,"603 419l-27 -41h-101c9 -21 12 -34 12 -54c0 -53 -24 -93 -73 -126c-44 -29 -102 -48 -149 -48c-9 0 -15 1 -26 2c-4 -4 -7 -6 -13 -11c-29 -22 -37 -33 -37 -46c0 -27 26 -39 83 -39h174c76 0 129 -50 129 -122c0 -122 -130 -217 -295 -217c-138 0 -235 63 -235 154 c0 31 15 68 30 76l95 47c-52 14 -72 30 -72 58c0 15 6 28 17 43l86 61c-81 8 -131 59 -131 133c0 61 32 110 93 142c44 24 100 38 148 38c53 0 92 -12 133 -42l155 4zM396 294c0 85 -50 141 -124 141c-70 0 -110 -45 -110 -122s49 -129 122 -129c66 0 112 45 112 110z M489 -102c0 65 -43 88 -166 88c-75 0 -106 -3 -123 -10c-44 -18 -72 -58 -72 -103c0 -74 65 -125 160 -125c114 0 201 64 201 150"],57622:[469,283,691,57,656,"656 419l-29 -41h-107c9 -21 12 -34 12 -54c0 -53 -25 -93 -78 -126c-48 -29 -110 -48 -160 -48c-10 0 -17 1 -28 2c-5 -4 -7 -6 -14 -11c-31 -22 -40 -33 -40 -46c0 -27 28 -39 89 -39h187c82 0 138 -50 138 -122c0 -122 -139 -217 -316 -217c-148 0 -253 63 -253 154 c0 31 17 68 33 76l102 47c-56 14 -77 30 -77 58c0 15 6 28 17 43l93 61c-87 8 -141 59 -141 133c0 61 34 110 100 142c48 24 107 38 159 38c57 0 99 -12 143 -42l166 4zM434 294c0 85 -54 141 -133 141c-75 0 -118 -45 -118 -122s52 -129 131 -129c71 0 120 45 120 110z M534 -102c0 65 -46 88 -178 88c-81 0 -114 -3 -132 -10c-47 -18 -78 -58 -78 -103c0 -74 71 -125 172 -125c123 0 216 64 216 150"],57623:[884,20,852,34,804,"804 246l-32 -10c-11 -4 -12 -6 -12 -37v-168c-148 -38 -224 -51 -301 -51c-126 0 -243 41 -319 109c-68 62 -106 151 -106 252c0 222 185 368 466 368c88 0 143 -9 264 -41c-15 -54 -22 -101 -22 -152h-33v53c0 38 -28 61 -91 80c-41 12 -89 18 -146 18 c-204 0 -321 -112 -321 -305c0 -208 137 -340 353 -340c72 0 137 14 149 33c4 7 7 19 7 43v101c0 24 -10 33 -37 35l-91 7v30l133 -3l134 3zM625 884c-7 -84 -71 -129 -167 -129s-160 45 -166 129h35c5 -47 58 -80 131 -80c74 0 128 33 131 80h36"],57624:[884,20,933,46,872,"872 246l-34 -10c-12 -4 -13 -6 -13 -37v-168c-159 -38 -240 -51 -323 -51c-136 0 -261 41 -343 109c-72 62 -113 151 -113 252c0 222 199 368 500 368c94 0 154 -9 284 -41c-17 -54 -24 -101 -24 -152h-36v53c0 38 -29 61 -97 80c-45 12 -96 18 -157 18 c-219 0 -345 -112 -345 -305c0 -208 147 -340 379 -340c77 0 147 14 160 33c5 7 7 19 7 43v101c0 24 -10 33 -39 35l-98 7v30l143 -3l144 3zM680 884c-7 -84 -76 -129 -179 -129s-172 45 -178 129h37c5 -47 62 -80 141 -80s137 33 140 80h39"],57625:[671,283,626,45,603,"603 419l-27 -41h-101c9 -21 12 -34 12 -54c0 -53 -24 -93 -73 -126c-44 -29 -102 -48 -149 -48c-9 0 -15 1 -26 2c-4 -4 -7 -6 -13 -11c-29 -22 -37 -33 -37 -46c0 -27 26 -39 83 -39h174c76 0 129 -50 129 -122c0 -122 -130 -217 -295 -217c-138 0 -235 63 -235 154 c0 31 15 68 30 76l95 47c-52 14 -72 30 -72 58c0 15 6 28 17 43l86 61c-81 8 -131 59 -131 133c0 61 32 110 93 142c44 24 100 38 148 38c53 0 92 -12 133 -42l155 4zM396 294c0 85 -50 141 -124 141c-70 0 -110 -45 -110 -122s49 -129 122 -129c66 0 112 45 112 110z M489 -102c0 65 -43 88 -166 88c-75 0 -106 -3 -123 -10c-44 -18 -72 -58 -72 -103c0 -74 65 -125 160 -125c114 0 201 64 201 150zM465 671c-3 -44 -9 -66 -27 -93c-26 -42 -72 -65 -127 -65c-59 0 -106 25 -132 71c-14 26 -20 46 -22 87h33c3 -57 53 -98 121 -98 c67 0 118 41 121 98h33"],57626:[671,283,691,57,656,"656 419l-29 -41h-107c9 -21 12 -34 12 -54c0 -53 -25 -93 -78 -126c-48 -29 -110 -48 -160 -48c-10 0 -17 1 -28 2c-5 -4 -7 -6 -14 -11c-31 -22 -40 -33 -40 -46c0 -27 28 -39 89 -39h187c82 0 138 -50 138 -122c0 -122 -139 -217 -316 -217c-148 0 -253 63 -253 154 c0 31 17 68 33 76l102 47c-56 14 -77 30 -77 58c0 15 6 28 17 43l93 61c-87 8 -141 59 -141 133c0 61 34 110 100 142c48 24 107 38 159 38c57 0 99 -12 143 -42l166 4zM434 294c0 85 -54 141 -133 141c-75 0 -118 -45 -118 -122s52 -129 131 -129c71 0 120 45 120 110z M534 -102c0 65 -46 88 -178 88c-81 0 -114 -3 -132 -10c-47 -18 -78 -58 -78 -103c0 -74 71 -125 172 -125c123 0 216 64 216 150zM508 671c-2 -44 -9 -66 -28 -93c-28 -42 -77 -65 -137 -65c-63 0 -114 25 -142 71c-15 26 -21 46 -23 87h35c4 -57 57 -98 130 -98 c72 0 126 41 130 98h35"],57627:[709,271,852,34,804,"804 246l-32 -10c-11 -4 -12 -6 -12 -37v-168c-148 -38 -224 -51 -301 -51c-126 0 -243 41 -319 109c-68 62 -106 151 -106 252c0 222 185 368 466 368c88 0 143 -9 264 -41c-15 -54 -22 -101 -22 -152h-33v53c0 38 -28 61 -91 80c-41 12 -89 18 -146 18 c-204 0 -321 -112 -321 -305c0 -208 137 -340 353 -340c72 0 137 14 149 33c4 7 7 19 7 43v101c0 24 -10 33 -37 35l-91 7v30l133 -3l134 3zM508 -88c-29 -70 -52 -103 -103 -164l-39 -19l-13 9c42 62 52 96 58 160c46 12 54 15 86 25"],57628:[709,271,933,46,872,"872 246l-34 -10c-12 -4 -13 -6 -13 -37v-168c-159 -38 -240 -51 -323 -51c-136 0 -261 41 -343 109c-72 62 -113 151 -113 252c0 222 199 368 500 368c94 0 154 -9 284 -41c-17 -54 -24 -101 -24 -152h-36v53c0 38 -29 61 -97 80c-45 12 -96 18 -157 18 c-219 0 -345 -112 -345 -305c0 -208 147 -340 379 -340c77 0 147 14 160 33c5 7 7 19 7 43v101c0 24 -10 33 -39 35l-98 7v30l143 -3l144 3zM555 -88c-32 -70 -56 -103 -111 -164l-41 -19l-14 9c44 62 55 96 62 160c49 12 57 15 92 25"],57629:[709,283,626,45,603,"388 700c-41 -62 -51 -96 -58 -160c-45 -12 -53 -15 -86 -25l-11 11c30 70 53 103 104 164l38 19zM603 419l-27 -41h-101c9 -21 12 -34 12 -54c0 -53 -24 -93 -73 -126c-44 -29 -102 -48 -149 -48c-9 0 -15 1 -26 2c-4 -4 -7 -6 -13 -11c-29 -22 -37 -33 -37 -46 c0 -27 26 -39 83 -39h174c76 0 129 -50 129 -122c0 -122 -130 -217 -295 -217c-138 0 -235 63 -235 154c0 31 15 68 30 76l95 47c-52 14 -72 30 -72 58c0 15 6 28 17 43l86 61c-81 8 -131 59 -131 133c0 61 32 110 93 142c44 24 100 38 148 38c53 0 92 -12 133 -42l155 4z M396 294c0 85 -50 141 -124 141c-70 0 -110 -45 -110 -122s49 -129 122 -129c66 0 112 45 112 110zM489 -102c0 65 -43 88 -166 88c-75 0 -106 -3 -123 -10c-44 -18 -72 -58 -72 -103c0 -74 65 -125 160 -125c114 0 201 64 201 150"],57630:[709,283,691,57,656,"426 700c-44 -62 -55 -96 -62 -160c-49 -12 -57 -15 -92 -25l-12 11c31 70 56 103 111 164l41 19zM656 419l-29 -41h-107c9 -21 12 -34 12 -54c0 -53 -25 -93 -78 -126c-48 -29 -110 -48 -160 -48c-10 0 -17 1 -28 2c-5 -4 -7 -6 -14 -11c-31 -22 -40 -33 -40 -46 c0 -27 28 -39 89 -39h187c82 0 138 -50 138 -122c0 -122 -139 -217 -316 -217c-148 0 -253 63 -253 154c0 31 17 68 33 76l102 47c-56 14 -77 30 -77 58c0 15 6 28 17 43l93 61c-87 8 -141 59 -141 133c0 61 34 110 100 142c48 24 107 38 159 38c57 0 99 -12 143 -42l166 4z M434 294c0 85 -54 141 -133 141c-75 0 -118 -45 -118 -122s52 -129 131 -129c71 0 120 45 120 110zM534 -102c0 65 -46 88 -178 88c-81 0 -114 -3 -132 -10c-47 -18 -78 -58 -78 -103c0 -74 71 -125 172 -125c123 0 216 64 216 150"],57631:[709,20,1221,54,1168,"576 230c0 -145 -138 -250 -327 -250c-64 0 -127 13 -189 38c7 45 9 67 9 113c0 6 0 22 -1 40h35l8 -67c6 -41 91 -80 178 -80c113 0 195 65 195 155c0 38 -13 66 -41 88c-29 22 -67 34 -151 45c-105 13 -156 29 -193 60c-31 27 -45 63 -45 112c0 131 117 225 280 225 c60 0 109 -10 196 -42c-11 -54 -15 -88 -15 -141h-35l-7 57c-3 29 -15 44 -51 61c-29 15 -70 23 -112 23c-96 0 -165 -60 -165 -144c0 -77 47 -110 180 -126c122 -15 168 -28 206 -61c31 -26 45 -59 45 -106zM1168 230c0 -145 -138 -250 -327 -250c-64 0 -127 13 -189 38 c7 45 9 67 9 113c0 6 0 22 -1 40h35l8 -67c6 -41 91 -80 178 -80c113 0 195 65 195 155c0 38 -13 66 -41 88c-29 22 -67 34 -151 45c-106 13 -156 29 -193 60c-31 27 -46 63 -46 112c0 131 118 225 281 225c60 0 109 -10 196 -42c-11 -54 -15 -88 -15 -141h-35l-7 57 c-3 29 -15 44 -51 61c-30 15 -70 23 -112 23c-96 0 -165 -60 -165 -144c0 -77 47 -110 180 -126c122 -15 168 -28 206 -61c30 -26 45 -59 45 -106"],57632:[709,20,1329,67,1263,"627 230c0 -145 -147 -250 -351 -250c-68 0 -135 13 -202 38c7 45 9 67 9 113c0 6 0 22 -1 40h37l10 -67c6 -41 97 -80 191 -80c121 0 209 65 209 155c0 38 -14 66 -45 88c-30 22 -71 34 -161 45c-113 13 -167 29 -207 60c-34 27 -49 63 -49 112c0 131 126 225 300 225 c65 0 117 -10 211 -42c-12 -54 -16 -88 -16 -141h-38l-7 57c-3 29 -16 44 -55 61c-31 15 -75 23 -120 23c-103 0 -177 -60 -177 -144c0 -77 50 -110 193 -126c131 -15 180 -28 221 -61c33 -26 48 -59 48 -106zM1263 230c0 -145 -148 -250 -351 -250c-68 0 -136 13 -203 38 c7 45 9 67 9 113c0 6 0 22 -1 40h38l9 -67c6 -41 97 -80 191 -80c122 0 209 65 209 155c0 38 -14 66 -44 88c-31 22 -72 34 -162 45c-113 13 -167 29 -207 60c-34 27 -49 63 -49 112c0 131 126 225 301 225c64 0 117 -10 210 -42c-11 -54 -16 -88 -16 -141h-37l-7 57 c-4 29 -17 44 -55 61c-32 15 -75 23 -121 23c-103 0 -177 -60 -177 -144c0 -77 51 -110 193 -126c131 -15 181 -28 222 -61c32 -26 48 -59 48 -106"],57633:[731,9,626,35,576,"576 163c0 -41 -18 -85 -41 -101l-63 -44c-25 -18 -55 -27 -86 -27c-35 0 -66 6 -101 20v-14l-126 3l-124 -3v30l39 3c37 3 41 9 41 72v283h-76v14l76 35v66c0 39 13 71 50 118c54 68 141 113 221 113c97 0 165 -59 165 -144c0 -57 -15 -116 -48 -196 c-33 17 -52 23 -78 23c-35 0 -57 -17 -57 -43c0 -28 25 -50 93 -82c81 -37 115 -74 115 -126zM505 110c0 47 -27 76 -102 112c-81 39 -101 60 -101 105c0 23 7 42 21 56l42 43c22 22 62 35 113 35c6 24 12 57 12 82c0 88 -55 143 -143 143c-102 0 -141 -61 -141 -220v-359 c0 -59 13 -80 50 -80h31l23 85h29v-46c30 -24 48 -32 78 -32c50 0 88 32 88 76"],57634:[731,9,691,47,627,"627 163c0 -41 -18 -85 -43 -101l-68 -44c-27 -18 -60 -27 -92 -27c-38 0 -72 6 -109 20v-14l-135 3l-133 -3v30l42 3c40 3 43 9 43 72v283h-80v14l80 35v66c0 39 14 71 54 118c59 68 152 113 238 113c104 0 176 -59 176 -144c0 -57 -15 -116 -51 -196 c-35 17 -55 23 -83 23c-38 0 -62 -17 -62 -43c0 -28 27 -50 100 -82c87 -37 123 -74 123 -126zM551 110c0 47 -29 76 -109 112c-87 39 -108 60 -108 105c0 23 7 42 22 56l45 43c24 22 67 35 121 35c7 24 13 57 13 82c0 88 -59 143 -153 143c-109 0 -151 -61 -151 -220v-359 c0 -59 14 -80 53 -80h33l25 85h31v-46c32 -24 52 -32 83 -32c54 0 95 32 95 76"],57635:[677,-506,383,44,288,"288 506h-44l-157 90c-36 21 -43 29 -43 47c0 19 15 34 34 34c16 0 36 -11 60 -33"],57636:[677,-506,430,56,318,"318 506h-46l-169 90c-39 21 -47 29 -47 47c0 19 17 34 37 34c17 0 38 -11 64 -33"],57637:[428,-71,565,64,500,"281 86l-25 -15l-192 171v12l192 174l25 -13l-129 -167zM500 86l-25 -15l-191 171v12l191 174l25 -13l-129 -167"],57638:[428,-71,625,78,546,"311 86l-27 -15l-206 171v12l206 174l27 -13l-139 -167zM546 86l-26 -15l-206 171v12l206 174l26 -13l-139 -167"],57639:[428,-71,565,64,500,"500 242l-191 -171l-25 15l129 162l-129 167l25 13l191 -174v-12zM281 242l-191 -171l-26 15l130 162l-130 167l26 13l191 -174v-12"],57640:[428,-71,625,78,546,"546 242l-205 -171l-27 15l139 162l-139 167l27 13l205 -174v-12zM311 242l-206 -171l-27 15l140 162l-140 167l27 13l206 -174v-12"],57641:[428,-71,381,82,299,"299 86l-25 -15l-192 171v12l192 174l25 -13l-130 -167"],57642:[428,-71,427,97,330,"330 86l-27 -15l-206 171v12l206 174l27 -13l-139 -167"],57643:[428,-71,381,82,299,"299 242l-192 -171l-25 15l130 162l-130 167l25 13l192 -174v-12"],57644:[428,-71,427,97,330,"330 242l-206 -171l-27 15l139 162l-139 167l27 13l206 -174v-12"],57645:[692,3,927,34,893,"893 -3l-160 3l-159 -3v30l52 3c50 3 55 11 55 90v223c-29 2 -46 2 -90 2h-255c-44 0 -61 0 -91 -2v-223c0 -79 6 -87 56 -90l52 -3v-30l-160 3l-159 -3v30l52 3c50 3 56 11 56 90v449c0 79 -6 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -56 -11 -56 -90v-178 l91 -2h255l90 2v178c0 79 -5 87 -55 90l-52 3v30l159 -3l160 3v-30l-52 -3c-51 -3 -56 -11 -56 -90v-449c0 -79 5 -87 56 -90l52 -3v-30"],57646:[692,3,1013,46,968,"968 -3l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v223c-32 2 -51 2 -97 2h-274c-47 0 -66 0 -97 -2v-223c0 -79 6 -87 59 -90l57 -3v-30l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-57 -3c-53 -3 -59 -11 -59 -90v-178 l97 -2h274l97 2v178c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-56 -3c-54 -3 -60 -11 -60 -90v-449c0 -79 6 -87 60 -90l56 -3v-30"],57647:[726,3,654,17,633,"633 -3c-30 2 -59 3 -90 3c-28 0 -58 -1 -86 -3v284c0 77 -48 127 -121 127c-67 0 -139 -49 -139 -94v-212c0 -63 4 -70 41 -72l49 -3v-30l-135 3l-135 -3v30l49 3c37 2 40 9 40 72v518c0 30 -8 41 -27 41h-61v28c86 12 122 20 170 37l9 -8v-340l83 66c23 18 46 25 86 25 c123 0 182 -57 182 -174v-193c0 -64 4 -70 41 -72l44 -3v-30"],57648:[726,3,721,27,689,"689 -3c-33 2 -64 3 -97 3c-30 0 -62 -1 -92 -3v284c0 77 -52 127 -130 127c-72 0 -149 -49 -149 -94v-212c0 -63 4 -70 44 -72l52 -3v-30l-145 3l-145 -3v30l53 3c39 2 43 9 43 72v518c0 30 -8 41 -29 41h-66v28c93 12 131 20 183 37l10 -8v-340l89 66 c25 18 49 25 93 25c131 0 195 -57 195 -174v-193c0 -64 3 -70 43 -72l48 -3v-30"],57649:[703,-522,383,96,287,"287 644c0 -21 -22 -42 -56 -62c-35 -22 -41 -24 -41 -31c0 0 5 -6 18 -17l-27 -12c-9 3 -29 20 -29 33c0 14 7 24 38 47c27 19 35 27 35 37c0 13 -21 24 -49 24c-18 0 -30 -4 -33 -9l-13 -21l-34 7l26 49c31 9 49 14 69 14c56 0 96 -26 96 -59"],57650:[703,-522,430,112,317,"317 644c0 -21 -23 -42 -59 -62c-38 -22 -45 -24 -45 -31c0 0 6 -6 20 -17l-29 -12c-10 3 -32 20 -32 33c0 14 8 24 41 47c29 19 37 27 37 37c0 13 -22 24 -52 24c-19 0 -32 -4 -35 -9l-14 -21l-37 7l29 49c32 9 52 14 73 14c60 0 103 -26 103 -59"],57651:[683,-502,434,90,486,"323 650c0 -16 -11 -29 -43 -50l-147 -98h-43l139 148c19 20 43 33 60 33c19 0 34 -15 34 -33zM486 650c0 -16 -11 -29 -42 -50l-147 -98h-44l140 148c18 20 42 33 60 33s33 -15 33 -33"],57652:[683,-502,485,105,531,"356 650c0 -16 -12 -29 -46 -50l-158 -98h-47l150 148c20 20 46 33 65 33s36 -15 36 -33zM531 650c0 -16 -11 -29 -45 -50l-158 -98h-47l150 148c20 20 45 33 64 33c20 0 36 -15 36 -33"],57653:[287,-215,383,29,350,"350 282l-33 -67h-283l-5 5l29 67h287"],57654:[287,-215,430,40,385,"385 282l-35 -67h-304l-6 5l31 67h308"],57655:[692,3,387,34,353,"353 -3l-160 3l-159 -3v30l52 3c50 3 56 11 56 90v449c0 79 -6 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -56 -11 -56 -90v-449c0 -79 6 -87 56 -90l52 -3v-30"],57656:[692,3,434,46,389,"389 -3l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-57 -3c-53 -3 -59 -11 -59 -90v-449c0 -79 6 -87 59 -90l57 -3v-30"],57657:[642,3,337,33,305,"305 -3l-136 3l-136 -3v30l50 3c37 2 40 9 40 72v225c0 66 -4 73 -48 73h-40v28c58 6 115 20 170 41l10 -4v-363c0 -63 3 -70 40 -72l50 -3v-30zM224 592c0 -30 -22 -50 -55 -50s-54 20 -54 50s21 50 55 50c32 0 54 -21 54 -50"],57658:[642,3,380,45,337,"337 -3l-146 3l-146 -3v30l53 3c40 2 44 9 44 72v225c0 66 -5 73 -52 73h-43v28c62 6 123 20 182 41l11 -4v-363c0 -63 3 -70 43 -72l54 -3v-30zM249 592c0 -30 -23 -50 -58 -50s-59 20 -59 50s24 50 60 50c34 0 57 -21 57 -50"],57659:[888,3,387,34,353,"353 -3l-160 3l-159 -3v30l52 3c50 3 56 11 56 90v449c0 79 -6 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -56 -11 -56 -90v-449c0 -79 6 -87 56 -90l52 -3v-30zM344 861c0 -15 -9 -22 -47 -39l-170 -73h-47l162 113c25 17 47 25 66 26c19 0 36 -12 36 -27"],57660:[888,3,434,46,389,"389 -3l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-57 -3c-53 -3 -59 -11 -59 -90v-449c0 -79 6 -87 59 -90l57 -3v-30zM378 861c0 -15 -9 -22 -50 -39l-183 -73h-50l174 113c27 17 51 25 70 26c21 0 39 -12 39 -27"],57661:[677,3,333,33,316,"305 -3l-136 3l-136 -3v30l50 3c37 2 40 9 40 72v225c0 66 -4 73 -48 73h-40v28c58 6 115 20 170 41l10 -4v-363c0 -63 3 -70 40 -72l50 -3v-30zM316 643c0 -18 -7 -26 -43 -47l-157 -90h-44l151 138c24 22 43 33 59 33c19 0 34 -15 34 -34"],57662:[677,3,376,45,349,"337 -3l-146 3l-146 -3v30l53 3c40 2 44 9 44 72v225c0 66 -5 73 -52 73h-43v28c62 6 123 20 182 41l11 -4v-363c0 -63 3 -70 43 -72l54 -3v-30zM349 643c0 -18 -8 -26 -47 -47l-169 -90h-46l161 138c26 22 47 33 64 33c20 0 37 -15 37 -34"],57663:[887,3,387,10,377,"353 -3l-160 3l-159 -3v30l52 3c50 3 56 11 56 90v449c0 79 -6 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -56 -11 -56 -90v-449c0 -79 6 -87 56 -90l52 -3v-30zM377 752h-41l-143 84l-143 -84h-40l146 135h74"],57664:[887,3,434,20,414,"389 -3l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-57 -3c-53 -3 -59 -11 -59 -90v-449c0 -79 6 -87 59 -90l57 -3v-30zM414 752h-44l-153 84l-154 -84h-43l157 135h79"],57665:[676,3,333,-1,339,"305 -3l-136 3l-136 -3v30l50 3c37 2 40 9 40 72v225c0 66 -4 73 -48 73h-40v28c58 6 115 20 170 41l10 -4v-363c0 -63 3 -70 40 -72l50 -3v-30zM339 509h-38l-132 103l-132 -103h-38l136 167h68"],57666:[676,3,376,8,373,"337 -3l-146 3l-146 -3v30l53 3c40 2 44 9 44 72v225c0 66 -5 73 -52 73h-43v28c62 6 123 20 182 41l11 -4v-363c0 -63 3 -70 43 -72l54 -3v-30zM373 509h-41l-141 103l-142 -103h-41l147 167h72"],57667:[869,3,387,32,358,"353 -3l-160 3l-159 -3v30l52 3c50 3 56 11 56 90v449c0 79 -6 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -56 -11 -56 -90v-449c0 -79 6 -87 56 -90l52 -3v-30zM141 819c0 -30 -22 -50 -55 -50c-32 0 -54 20 -54 50s22 50 55 50c32 0 54 -21 54 -50zM358 819 c0 -30 -22 -50 -55 -50c-32 0 -54 20 -54 50s22 50 55 50c32 0 54 -21 54 -50"],57668:[869,3,434,43,393,"389 -3l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-57 -3c-53 -3 -59 -11 -59 -90v-449c0 -79 6 -87 59 -90l57 -3v-30zM160 819c0 -30 -23 -50 -58 -50s-59 20 -59 50s24 50 60 50c34 0 57 -21 57 -50zM393 819 c0 -30 -23 -50 -58 -50s-59 20 -59 50s24 50 60 50c34 0 57 -21 57 -50"],57669:[642,3,333,6,332,"305 -3l-136 3l-136 -3v30l50 3c37 2 40 9 40 72v225c0 66 -4 73 -48 73h-40v28c58 6 115 20 170 41l10 -4v-363c0 -63 3 -70 40 -72l50 -3v-30zM115 592c0 -30 -22 -50 -55 -50s-54 20 -54 50s21 50 55 50c32 0 54 -21 54 -50zM332 592c0 -30 -22 -50 -55 -50 s-54 20 -54 50s21 50 55 50c32 0 54 -21 54 -50"],57670:[642,3,376,15,365,"337 -3l-146 3l-146 -3v30l53 3c40 2 44 9 44 72v225c0 66 -5 73 -52 73h-43v28c62 6 123 20 182 41l11 -4v-363c0 -63 3 -70 43 -72l54 -3v-30zM132 592c0 -30 -23 -50 -58 -50s-59 20 -59 50s24 50 60 50c34 0 57 -21 57 -50zM365 592c0 -30 -23 -50 -58 -50 s-59 20 -59 50s24 50 60 50c34 0 57 -21 57 -50"],57671:[869,3,387,34,353,"353 -3l-160 3l-159 -3v30l52 3c50 3 56 11 56 90v449c0 79 -6 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -56 -11 -56 -90v-449c0 -79 6 -87 56 -90l52 -3v-30zM249 819c0 -30 -22 -50 -55 -50c-32 0 -54 20 -54 50s22 50 55 50c32 0 54 -21 54 -50"],57672:[869,3,434,46,389,"389 -3l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-57 -3c-53 -3 -59 -11 -59 -90v-449c0 -79 6 -87 59 -90l57 -3v-30zM276 819c0 -30 -23 -50 -58 -50s-59 20 -59 50s24 50 60 50c34 0 57 -21 57 -50"],57673:[692,193,387,34,353,"353 -3l-160 3l-159 -3v30l52 3c50 3 56 11 56 90v449c0 79 -6 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -56 -11 -56 -90v-449c0 -79 6 -87 56 -90l52 -3v-30zM249 -143c0 -30 -22 -50 -55 -50c-32 0 -54 20 -54 50s22 50 55 50c32 0 54 -21 54 -50"],57674:[692,193,434,46,389,"389 -3l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-57 -3c-53 -3 -59 -11 -59 -90v-449c0 -79 6 -87 59 -90l57 -3v-30zM276 -143c0 -30 -23 -50 -58 -50s-59 20 -59 50s24 50 60 50c34 0 57 -21 57 -50"],57675:[642,193,333,33,305,"305 -3l-136 3l-136 -3v30l50 3c37 2 40 9 40 72v225c0 66 -4 73 -48 73h-40v28c58 6 115 20 170 41l10 -4v-363c0 -63 3 -70 40 -72l50 -3v-30zM224 592c0 -30 -22 -50 -55 -50s-54 20 -54 50s21 50 55 50c32 0 54 -21 54 -50zM224 -143c0 -30 -22 -50 -55 -50 s-54 20 -54 50s21 50 55 50c32 0 54 -21 54 -50"],57676:[642,193,376,45,337,"337 -3l-146 3l-146 -3v30l53 3c40 2 44 9 44 72v225c0 66 -5 73 -52 73h-43v28c62 6 123 20 182 41l11 -4v-363c0 -63 3 -70 43 -72l54 -3v-30zM249 592c0 -30 -23 -50 -58 -50s-59 20 -59 50s24 50 60 50c34 0 57 -21 57 -50zM249 -143c0 -30 -23 -50 -58 -50 s-59 20 -59 50s24 50 60 50c34 0 57 -21 57 -50"],57677:[888,3,387,34,353,"353 -3l-160 3l-159 -3v30l52 3c50 3 56 11 56 90v449c0 79 -6 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -56 -11 -56 -90v-449c0 -79 6 -87 56 -90l52 -3v-30zM309 749h-47l-170 73c-38 17 -47 24 -47 39s16 27 36 27c18 -1 40 -9 65 -26"],57678:[888,3,434,46,389,"389 -3l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-57 -3c-53 -3 -59 -11 -59 -90v-449c0 -79 6 -87 59 -90l57 -3v-30zM341 749h-51l-182 73c-41 17 -51 24 -51 39s18 27 39 27c20 -1 43 -9 70 -26"],57679:[677,3,333,22,305,"305 -3l-136 3l-136 -3v30l50 3c37 2 40 9 40 72v225c0 66 -4 73 -48 73h-40v28c58 6 115 20 170 41l10 -4v-363c0 -63 3 -70 40 -72l50 -3v-30zM266 506h-43l-157 90c-36 21 -44 29 -44 47c0 19 15 34 34 34c16 0 36 -11 60 -33"],57680:[677,3,376,33,337,"337 -3l-146 3l-146 -3v30l53 3c40 2 44 9 44 72v225c0 66 -5 73 -52 73h-43v28c62 6 123 20 182 41l11 -4v-363c0 -63 3 -70 43 -72l54 -3v-30zM295 506h-47l-168 90c-39 21 -47 29 -47 47c0 19 16 34 36 34c18 0 39 -11 64 -33"],57681:[946,3,387,34,353,"353 -3l-160 3l-159 -3v30l52 3c50 3 56 11 56 90v449c0 79 -6 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -56 -11 -56 -90v-449c0 -79 6 -87 56 -90l52 -3v-30zM289 887c0 -21 -22 -42 -56 -62c-34 -22 -41 -24 -41 -31c0 0 5 -6 19 -17l-28 -12 c-8 3 -29 20 -29 33c0 14 8 24 38 47c27 19 35 27 35 37c0 13 -21 24 -49 24c-18 0 -30 -4 -33 -9l-13 -21l-34 7l26 49c31 9 49 14 69 14c56 0 96 -26 96 -59"],57682:[946,3,434,46,389,"389 -3l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-57 -3c-53 -3 -59 -11 -59 -90v-449c0 -79 6 -87 59 -90l57 -3v-30zM320 887c0 -21 -24 -42 -60 -62c-38 -22 -45 -24 -45 -31c0 0 6 -6 20 -17l-29 -12 c-9 3 -32 20 -32 33c0 14 9 24 41 47c30 19 38 27 38 37c0 13 -22 24 -53 24c-19 0 -31 -4 -35 -9l-14 -21l-36 7l28 49c33 9 52 14 74 14c59 0 103 -26 103 -59"],57683:[703,3,333,33,305,"305 -3l-136 3l-136 -3v30l50 3c37 2 40 9 40 72v225c0 66 -4 73 -48 73h-40v28c58 6 115 20 170 41l10 -4v-363c0 -63 3 -70 40 -72l50 -3v-30zM264 644c0 -21 -22 -42 -56 -62c-35 -22 -41 -24 -41 -31c0 0 5 -6 18 -17l-27 -12c-8 3 -29 20 -29 33c0 14 7 24 38 47 c27 19 35 27 35 37c0 13 -21 24 -49 24c-18 0 -30 -4 -33 -9l-13 -21l-34 7l26 49c31 9 49 14 69 14c56 0 96 -26 96 -59"],57684:[703,3,376,45,337,"337 -3l-146 3l-146 -3v30l53 3c40 2 44 9 44 72v225c0 66 -5 73 -52 73h-43v28c62 6 123 20 182 41l11 -4v-363c0 -63 3 -70 43 -72l54 -3v-30zM293 644c0 -21 -24 -42 -60 -62c-38 -22 -45 -24 -45 -31c0 0 6 -6 20 -17l-29 -12c-9 3 -31 20 -31 33c0 14 8 24 40 47 c30 19 38 27 38 37c0 13 -22 24 -53 24c-18 0 -31 -4 -35 -9l-14 -21l-36 7l28 49c33 9 53 14 74 14c59 0 103 -26 103 -59"],57685:[692,195,809,54,756,"373 -3l-160 3l-159 -3v30l52 3c50 3 56 11 56 90v449c0 79 -6 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -56 -11 -56 -90v-449c0 -79 6 -87 56 -90l52 -3v-30zM756 662l-53 -3c-50 -3 -55 -11 -55 -90v-452c0 -121 -15 -171 -68 -231 c-42 -49 -111 -85 -148 -81l-26 3l-6 76l12 6c25 -14 47 -20 73 -20c44 0 59 29 59 113v586c0 79 -5 87 -55 90l-53 3v30l159 -3l161 3v-30"],57686:[692,195,887,67,820,"410 -3l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-57 -3c-53 -3 -59 -11 -59 -90v-449c0 -79 6 -87 59 -90l57 -3v-30zM820 662l-56 -3c-54 -3 -60 -11 -60 -90v-452c0 -121 -15 -171 -72 -231 c-46 -49 -119 -85 -159 -81l-28 3l-6 76l13 6c27 -14 50 -20 78 -20c47 0 63 29 63 113v586c0 79 -6 87 -59 90l-57 3v30l171 -3l172 3v-30"],57687:[642,283,575,54,530,"326 -3l-136 3l-136 -3v30l50 3c37 2 40 9 40 72v225c0 66 -4 73 -48 73h-40v28c58 6 114 20 170 41l10 -4v-363c0 -63 3 -70 40 -72l50 -3v-30zM244 592c0 -30 -21 -50 -54 -50s-55 20 -55 50s22 50 56 50c32 0 53 -21 53 -50zM521 -19c0 -79 -19 -143 -58 -189 c-41 -50 -82 -71 -146 -75l-13 38c10 -2 24 -3 33 -3c63 0 93 75 93 241v334c0 66 -5 73 -48 73h-41v28c58 6 115 20 170 41l10 -4v-484zM530 592c0 -30 -22 -50 -55 -50c-32 0 -54 20 -54 50s22 50 56 50c31 0 53 -21 53 -50"],57688:[642,283,636,67,578,"359 -3l-146 3l-146 -3v30l54 3c39 2 43 9 43 72v225c0 66 -5 73 -52 73h-43v28c62 6 123 20 183 41l10 -4v-363c0 -63 4 -70 43 -72l54 -3v-30zM272 592c0 -30 -24 -50 -59 -50s-58 20 -58 50s23 50 59 50c34 0 58 -21 58 -50zM569 -19c0 -79 -21 -143 -62 -189 c-45 -50 -89 -71 -157 -75l-14 38c10 -2 26 -3 35 -3c68 0 99 75 99 241v334c0 66 -4 73 -51 73h-43v28c62 6 123 20 182 41l11 -4v-484zM578 592c0 -30 -23 -50 -58 -50c-36 0 -59 20 -59 50s23 50 60 50c34 0 57 -21 57 -50"],57689:[846,3,387,25,365,"353 -3l-160 3l-159 -3v30l52 3c50 3 56 11 56 90v449c0 79 -6 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -56 -11 -56 -90v-449c0 -79 6 -87 56 -90l52 -3v-30zM365 793h-340v53h340v-53"],57690:[846,3,434,36,401,"389 -3l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-57 -3c-53 -3 -59 -11 -59 -90v-449c0 -79 6 -87 59 -90l57 -3v-30zM401 793h-365v53h365v-53"],57691:[619,3,333,-1,339,"305 -3l-136 3l-136 -3v30l50 3c37 2 40 9 40 72v225c0 66 -4 73 -48 73h-40v28c58 6 115 20 170 41l10 -4v-363c0 -63 3 -70 40 -72l50 -3v-30zM339 566h-340v53h340v-53"],57692:[619,3,376,8,373,"337 -3l-146 3l-146 -3v30l53 3c40 2 44 9 44 72v225c0 66 -5 73 -52 73h-43v28c62 6 123 20 182 41l11 -4v-363c0 -63 3 -70 43 -72l54 -3v-30zM373 566h-365v53h365v-53"],57693:[692,250,387,34,353,"353 -3l-48 2c-43 1 -75 -31 -99 -65c-14 -21 -24 -44 -24 -66c0 -50 25 -72 53 -72c31 0 63 15 70 42l9 31l28 -7v-55l-40 -32c-27 -21 -63 -25 -99 -25c-64 0 -96 49 -96 92c0 61 50 119 112 158h-26l-159 -3v30l52 3c50 3 56 11 56 90v449c0 79 -6 87 -56 90l-52 3v30 l159 -3l160 3v-30l-52 -3c-50 -3 -56 -11 -56 -90v-449c0 -79 6 -87 56 -90l52 -3v-30"],57694:[692,250,434,46,389,"389 -3l-52 2c-47 1 -81 -31 -106 -65c-16 -21 -26 -44 -26 -66c0 -50 27 -72 56 -72c34 0 68 15 76 42l9 31l31 -7v-55l-43 -32c-30 -21 -68 -25 -107 -25c-69 0 -103 49 -103 92c0 61 54 119 121 158h-28l-171 -3v30l56 3c54 3 60 11 60 90v449c0 79 -6 87 -60 90 l-56 3v30l171 -3l172 3v-30l-57 -3c-53 -3 -59 -11 -59 -90v-449c0 -79 6 -87 59 -90l57 -3v-30"],57695:[642,250,337,33,305,"305 -3l-48 2c-36 1 -65 -23 -87 -50c-20 -25 -36 -53 -36 -81c0 -50 25 -72 53 -72c31 0 63 15 70 42l9 31l28 -7v-55l-40 -32c-27 -21 -63 -25 -99 -25c-64 0 -96 49 -96 92c0 61 50 119 112 158h-2l-136 -3v30l50 3c37 2 40 9 40 72v225c0 66 -4 73 -48 73h-40v28 c58 6 115 20 170 41l10 -4v-363c0 -63 3 -70 40 -72l50 -3v-30zM201 592c0 -30 -22 -50 -55 -50c-32 0 -54 20 -54 50s22 50 55 50c32 0 54 -21 54 -50"],57696:[642,250,380,45,337,"337 -3l-51 2c-39 1 -71 -23 -94 -50c-22 -25 -39 -53 -39 -81c0 -50 27 -72 57 -72c33 0 67 15 76 42l9 31l30 -7v-55l-43 -32c-29 -21 -68 -25 -106 -25c-69 0 -103 49 -103 92c0 61 53 119 120 158h-2l-146 -3v30l53 3c40 2 44 9 44 72v225c0 66 -5 73 -52 73h-43v28 c62 6 123 20 182 41l11 -4v-363c0 -63 3 -70 43 -72l54 -3v-30zM225 592c0 -30 -24 -50 -59 -50s-58 20 -58 50s23 50 59 50c34 0 58 -21 58 -50"],57697:[872,3,387,15,375,"353 -3l-160 3l-159 -3v30l52 3c50 3 56 11 56 90v449c0 79 -6 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -56 -11 -56 -90v-449c0 -79 6 -87 56 -90l52 -3v-30zM375 872c-4 -58 -57 -105 -119 -105c-24 0 -41 4 -74 19c-40 18 -62 26 -77 26 c-26 0 -44 -14 -58 -45h-32c16 65 56 100 116 100c26 0 39 -4 97 -30c26 -11 38 -15 51 -15c31 0 48 13 65 50h31"],57698:[872,3,434,26,412,"389 -3l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-57 -3c-53 -3 -59 -11 -59 -90v-449c0 -79 6 -87 59 -90l57 -3v-30zM412 872c-5 -58 -61 -105 -128 -105c-25 0 -44 4 -79 19c-43 18 -67 26 -83 26 c-28 0 -47 -14 -62 -45h-34c16 65 60 100 124 100c28 0 42 -4 104 -30c28 -11 41 -15 55 -15c33 0 51 13 69 50h34"],57699:[645,3,333,-11,349,"305 -3l-136 3l-136 -3v30l50 3c37 2 40 9 40 72v225c0 66 -4 73 -48 73h-40v28c58 6 115 20 170 41l10 -4v-363c0 -63 3 -70 40 -72l50 -3v-30zM349 645c-4 -58 -57 -105 -119 -105c-24 0 -41 4 -74 19c-40 18 -62 26 -77 26c-26 0 -44 -14 -58 -45h-32 c16 65 56 100 116 100c26 0 39 -4 97 -30c26 -11 38 -15 51 -15c31 0 48 13 64 50h32"],57700:[645,3,376,-2,384,"337 -3l-146 3l-146 -3v30l53 3c40 2 44 9 44 72v225c0 66 -5 73 -52 73h-43v28c62 6 123 20 182 41l11 -4v-363c0 -63 3 -70 43 -72l54 -3v-30zM384 645c-5 -58 -61 -105 -128 -105c-25 0 -44 4 -79 19c-44 18 -67 26 -83 26c-28 0 -47 -14 -62 -45h-34 c16 65 59 100 124 100c28 0 42 -4 104 -30c28 -11 41 -15 55 -15c33 0 51 13 69 50h34"],57701:[692,195,383,-6,349,"349 662l-52 -3c-50 -3 -56 -11 -56 -90v-452c0 -121 -14 -171 -68 -231c-42 -49 -111 -85 -148 -81l-26 3l-5 76l12 6c25 -14 47 -20 73 -20c43 0 59 29 59 113v586c0 79 -6 87 -56 90l-52 3v30l159 -3l160 3v-30"],57702:[692,195,430,2,384,"384 662l-56 -3c-54 -3 -60 -11 -60 -90v-452c0 -121 -15 -171 -73 -231c-45 -49 -119 -85 -159 -81l-28 3l-6 76l13 6c27 -14 51 -20 79 -20c47 0 63 29 63 113v586c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30"],57703:[642,283,275,-34,192,"183 -19c0 -79 -19 -143 -57 -189c-42 -50 -83 -71 -147 -75l-13 38c10 -2 24 -3 33 -3c63 0 93 75 93 241v334c0 66 -5 73 -48 73h-41v28c58 6 115 20 170 41l10 -4v-484zM192 592c0 -30 -22 -50 -54 -50c-33 0 -55 20 -55 50s22 50 56 50c31 0 53 -21 53 -50"],57704:[642,283,314,-27,215,"206 -19c0 -79 -21 -143 -62 -189c-44 -50 -89 -71 -157 -75l-14 38c11 -2 26 -3 35 -3c68 0 100 75 100 241v334c0 66 -5 73 -52 73h-43v28c62 6 123 20 182 41l11 -4v-484zM215 592c0 -30 -23 -50 -58 -50s-59 20 -59 50s24 50 60 50c34 0 57 -21 57 -50"],57705:[692,3,811,34,794,"794 -3c-24 2 -47 3 -71 3c-30 0 -58 -1 -87 -3l-380 335l-11 -7v-205c0 -79 6 -87 56 -90l52 -3v-30l-160 3l-159 -3v30l52 3c50 3 56 11 56 90v449c0 79 -6 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -56 -11 -56 -90v-214l303 271c18 16 32 33 32 39v27 c33 -2 64 -3 97 -3c30 0 58 1 87 3v-30l-46 -2c-28 -1 -55 -14 -85 -38l-289 -240l359 -312c34 -29 51 -40 68 -41l23 -2v-30"],57706:[692,3,889,46,861,"861 -3c-26 2 -50 3 -76 3c-31 0 -62 -1 -93 -3l-408 335l-11 -7v-205c0 -79 6 -87 59 -90l57 -3v-30l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-57 -3c-53 -3 -59 -11 -59 -90v-214l325 271c19 16 34 33 34 39v27 c35 -2 69 -3 104 -3c32 0 62 1 94 3v-30l-50 -2c-30 -1 -59 -14 -91 -38l-311 -240l386 -312c36 -29 55 -40 73 -41l24 -2v-30"],57707:[726,12,626,33,608,"608 17l-104 -29l-289 252v-138c0 -63 3 -70 40 -72l48 -3v-30l-133 3l-137 -3v30l50 3c37 2 40 9 40 72v518c0 30 -7 41 -27 41h-61v28c86 12 122 20 170 37l10 -8v-457l79 59c43 31 94 75 164 139h109v-30c-37 0 -67 -11 -118 -47l-140 -101c18 -20 30 -33 69 -68 l138 -125c35 -31 66 -48 92 -48v-23"],57708:[726,12,691,45,662,"662 17l-112 -29l-310 252v-138c0 -63 3 -70 43 -72l52 -3v-30l-143 3l-147 -3v30l53 3c40 2 44 9 44 72v518c0 30 -9 41 -30 41h-65v28c92 12 131 20 182 37l11 -8v-457l85 59c46 31 101 75 176 139h117v-30c-40 0 -72 -11 -126 -47l-151 -101c19 -20 32 -33 74 -68 l148 -125c37 -31 71 -48 99 -48v-23"],57709:[692,271,811,34,794,"794 -3c-24 2 -47 3 -71 3c-30 0 -58 -1 -87 -3l-380 335l-11 -7v-205c0 -79 6 -87 56 -90l52 -3v-30l-160 3l-159 -3v30l52 3c50 3 56 11 56 90v449c0 79 -6 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -56 -11 -56 -90v-214l303 271c18 16 32 33 32 39v27 c33 -2 64 -3 97 -3c30 0 58 1 87 3v-30l-46 -2c-28 -1 -55 -14 -85 -38l-289 -240l359 -312c34 -29 51 -40 68 -41l23 -2v-30zM463 -88c-29 -70 -52 -103 -103 -164l-38 -19l-13 9c41 62 51 96 57 160c46 12 54 15 87 25"],57710:[692,271,889,46,861,"861 -3c-26 2 -50 3 -76 3c-31 0 -62 -1 -93 -3l-408 335l-11 -7v-205c0 -79 6 -87 59 -90l57 -3v-30l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-57 -3c-53 -3 -59 -11 -59 -90v-214l325 271c19 16 34 33 34 39v27 c35 -2 69 -3 104 -3c32 0 62 1 94 3v-30l-50 -2c-30 -1 -59 -14 -91 -38l-311 -240l386 -312c36 -29 55 -40 73 -41l24 -2v-30zM507 -88c-32 -70 -56 -103 -111 -164l-41 -19l-14 9c44 62 55 96 62 160c49 12 57 15 92 25"],57711:[726,271,626,33,608,"608 17l-104 -29l-289 252v-138c0 -63 3 -70 40 -72l48 -3v-30l-133 3l-137 -3v30l50 3c37 2 40 9 40 72v518c0 30 -7 41 -27 41h-61v28c86 12 122 20 170 37l10 -8v-457l79 59c43 31 94 75 164 139h109v-30c-37 0 -67 -11 -118 -47l-140 -101c18 -20 30 -33 69 -68 l138 -125c35 -31 66 -48 92 -48v-23zM352 -88c-29 -70 -52 -103 -103 -164l-38 -19l-14 9c42 62 52 96 58 160c46 12 54 15 86 25"],57712:[726,271,691,45,662,"662 17l-112 -29l-310 252v-138c0 -63 3 -70 43 -72l52 -3v-30l-143 3l-147 -3v30l53 3c40 2 44 9 44 72v518c0 30 -9 41 -30 41h-65v28c92 12 131 20 182 37l11 -8v-457l85 59c46 31 101 75 176 139h117v-30c-40 0 -72 -11 -126 -47l-151 -101c19 -20 32 -33 74 -68 l148 -125c37 -31 71 -48 99 -48v-23zM387 -88c-31 -70 -56 -103 -111 -164l-41 -19l-14 9c45 62 55 96 62 160c49 12 58 15 93 25"],57713:[692,3,686,34,649,"649 172c-11 -97 -16 -129 -23 -172c-148 -3 -137 -3 -183 -3l-254 3c-36 0 -72 -1 -108 -3v23l34 16c17 8 27 30 27 59v474c0 79 -6 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -56 -11 -56 -90v-522c29 -6 54 -8 93 -8c130 0 225 7 239 18c6 5 14 26 24 65 l13 50h35"],57714:[692,3,755,46,706,"706 172c-12 -97 -17 -129 -25 -172c-159 -3 -147 -3 -197 -3l-272 3l-116 -3v23l36 16c19 8 30 30 30 59v474c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-57 -3c-53 -3 -59 -11 -59 -90v-522c30 -6 57 -8 99 -8c139 0 241 7 256 18c7 5 16 26 26 65l14 50h38"],57715:[726,3,337,33,305,"305 -3l-136 3l-136 -3v30l50 3c37 2 40 9 40 72v518c0 30 -7 41 -27 41h-61v28c86 12 122 20 170 37l10 -8v-616c0 -63 3 -70 40 -72l50 -3v-30"],57716:[726,3,380,45,337,"337 -3l-146 3l-146 -3v30l53 3c40 2 44 9 44 72v518c0 30 -9 41 -30 41h-65v28c92 12 131 20 182 37l11 -8v-616c0 -63 3 -70 43 -72l54 -3v-30"],57717:[888,3,686,34,649,"649 172c-11 -97 -16 -129 -23 -172c-148 -3 -137 -3 -183 -3l-254 3c-36 0 -72 -1 -108 -3v23l34 16c17 8 27 30 27 59v474c0 79 -6 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -56 -11 -56 -90v-522c29 -6 54 -8 93 -8c130 0 225 7 239 18c6 5 14 26 24 65 l13 50h35zM344 861c0 -15 -9 -22 -47 -39l-170 -73h-47l162 113c25 17 47 25 66 26c19 0 36 -12 36 -27"],57718:[888,3,755,46,706,"706 172c-12 -97 -17 -129 -25 -172c-159 -3 -147 -3 -197 -3l-272 3l-116 -3v23l36 16c19 8 30 30 30 59v474c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-57 -3c-53 -3 -59 -11 -59 -90v-522c30 -6 57 -8 99 -8c139 0 241 7 256 18c7 5 16 26 26 65l14 50h38z M378 861c0 -15 -9 -22 -50 -39l-183 -73h-50l174 113c27 17 51 25 70 26c21 0 39 -12 39 -27"],57719:[922,3,337,33,305,"305 -3l-136 3l-136 -3v30l50 3c37 2 40 9 40 72v518c0 30 -7 41 -27 41h-61v28c86 12 122 20 170 37l10 -8v-616c0 -63 3 -70 40 -72l50 -3v-30zM304 895c0 -15 -8 -22 -47 -39l-170 -73h-46l162 113c25 17 47 25 65 26c20 0 36 -12 36 -27"],57720:[922,3,380,45,337,"337 -3l-146 3l-146 -3v30l53 3c40 2 44 9 44 72v518c0 30 -9 41 -30 41h-65v28c92 12 131 20 182 37l11 -8v-616c0 -63 3 -70 43 -72l54 -3v-30zM336 895c0 -15 -9 -22 -50 -39l-183 -73h-50l174 113c27 17 50 25 70 26c21 0 39 -12 39 -27"],57721:[692,3,686,34,649,"649 172c-11 -97 -16 -129 -23 -172c-148 -3 -137 -3 -183 -3l-254 3c-36 0 -72 -1 -108 -3v23l34 16c17 8 27 30 27 59v474c0 79 -6 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -56 -11 -56 -90v-522c29 -6 54 -8 93 -8c130 0 225 7 239 18c6 5 14 26 24 65 l13 50h35zM552 681c-30 -70 -53 -103 -104 -164l-38 -19l-13 9c41 62 51 96 58 160c45 12 53 15 86 25"],57722:[692,3,755,46,706,"706 172c-12 -97 -17 -129 -25 -172c-159 -3 -147 -3 -197 -3l-272 3l-116 -3v23l36 16c19 8 30 30 30 59v474c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-57 -3c-53 -3 -59 -11 -59 -90v-522c30 -6 57 -8 99 -8c139 0 241 7 256 18c7 5 16 26 26 65l14 50h38z M601 681c-31 -70 -56 -103 -111 -164l-41 -19l-14 9c45 62 55 96 62 160c49 12 58 15 93 25"],57723:[726,3,337,33,413,"305 -3l-136 3l-136 -3v30l50 3c37 2 40 9 40 72v518c0 30 -7 41 -27 41h-61v28c86 12 122 20 170 37l10 -8v-616c0 -63 3 -70 40 -72l50 -3v-30zM413 715c-29 -70 -52 -103 -103 -164l-38 -19l-13 9c41 62 51 96 57 160c46 12 54 15 86 25"],57724:[726,3,380,45,453,"337 -3l-146 3l-146 -3v30l53 3c40 2 44 9 44 72v518c0 30 -9 41 -30 41h-65v28c92 12 131 20 182 37l11 -8v-616c0 -63 3 -70 43 -72l54 -3v-30zM453 715c-32 -70 -56 -103 -111 -164l-41 -19l-14 9c44 62 55 96 62 160c49 12 57 15 92 25"],57725:[692,271,686,34,649,"649 172c-11 -97 -16 -129 -23 -172c-148 -3 -137 -3 -183 -3l-254 3c-36 0 -72 -1 -108 -3v23l34 16c17 8 27 30 27 59v474c0 79 -6 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -56 -11 -56 -90v-522c29 -6 54 -8 93 -8c130 0 225 7 239 18c6 5 14 26 24 65 l13 50h35zM391 -88c-29 -70 -52 -103 -103 -164l-38 -19l-13 9c41 62 51 96 57 160c46 12 54 15 87 25"],57726:[692,271,755,46,706,"706 172c-12 -97 -17 -129 -25 -172c-159 -3 -147 -3 -197 -3l-272 3l-116 -3v23l36 16c19 8 30 30 30 59v474c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-57 -3c-53 -3 -59 -11 -59 -90v-522c30 -6 57 -8 99 -8c139 0 241 7 256 18c7 5 16 26 26 65l14 50h38z M429 -88c-31 -70 -56 -103 -111 -164l-41 -19l-14 9c45 62 55 96 62 160c50 12 58 15 93 25"],57727:[726,271,337,33,305,"305 -3l-136 3l-136 -3v30l50 3c37 2 40 9 40 72v518c0 30 -7 41 -27 41h-61v28c86 12 122 20 170 37l10 -8v-616c0 -63 3 -70 40 -72l50 -3v-30zM218 -88c-29 -70 -52 -103 -103 -164l-39 -19l-13 9c42 62 52 96 58 160c46 12 54 15 86 25"],57728:[726,271,380,45,337,"337 -3l-146 3l-146 -3v30l53 3c40 2 44 9 44 72v518c0 30 -9 41 -30 41h-65v28c92 12 131 20 182 37l11 -8v-616c0 -63 3 -70 43 -72l54 -3v-30zM243 -88c-31 -70 -56 -103 -111 -164l-41 -19l-14 9c45 62 55 96 62 160c49 12 58 15 93 25"],57729:[728,3,383,35,382,"382 640l-13 -6c-27 21 -46 28 -76 28c-62 0 -76 -28 -76 -143v-417c0 -63 3 -70 40 -72l51 -3v-30l-137 3l-136 -3v30l50 3c37 2 41 9 41 72v283l-76 -4v22l76 31v42c0 66 14 111 45 144l64 66c24 25 62 42 97 42c14 0 27 -3 50 -11v-77"],57730:[728,3,430,47,419,"419 640l-14 -6c-28 21 -49 28 -81 28c-66 0 -82 -28 -82 -143v-417c0 -63 4 -70 44 -72l53 -3v-30l-146 3l-146 -3v30l54 3c40 2 43 9 43 72v283l-81 -4v22l81 31v42c0 66 15 111 49 144l68 66c26 25 67 42 104 42c15 0 29 -3 54 -11v-77"],57731:[692,3,686,34,649,"649 172c-11 -97 -16 -129 -23 -172c-148 -3 -137 -3 -183 -3l-254 3c-36 0 -72 -1 -108 -3v23l34 16c17 8 27 30 27 59v219l-55 -41l-23 29l78 58v209c0 79 -6 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -56 -11 -56 -90v-141l154 117l22 -29l-176 -134v-335 c29 -6 54 -8 93 -8c130 0 225 7 239 18c6 5 14 26 24 65l13 50h35"],57732:[692,3,755,46,706,"706 172c-12 -97 -17 -129 -25 -172c-159 -3 -147 -3 -197 -3l-272 3l-116 -3v23l36 16c19 8 30 30 30 59v219l-59 -41l-25 29l84 58v209c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-57 -3c-53 -3 -59 -11 -59 -90v-141l165 117l23 -29l-188 -134v-335 c30 -6 57 -8 99 -8c139 0 241 7 256 18c7 5 16 26 26 65l14 50h38"],57733:[726,3,337,10,333,"333 522l-118 -89v-331c0 -63 3 -70 40 -72l50 -3v-30l-136 3l-136 -3v30l50 3c37 2 40 9 40 72v271l-90 -68l-23 29l113 85v201c0 30 -7 41 -27 41h-61v28c86 12 122 20 170 37l10 -8v-239l96 72"],57734:[726,3,380,20,366,"366 522l-126 -89v-331c0 -63 3 -70 43 -72l54 -3v-30l-146 3l-146 -3v30l53 3c40 2 44 9 44 72v271l-97 -68l-25 29l122 85v201c0 30 -9 41 -30 41h-65v28c92 12 131 20 182 37l11 -8v-239l103 72"],57735:[692,13,1051,27,1019,"1019 -3l-164 3l-140 -3v30l37 3c52 4 56 11 56 90v458l-48 -86l-194 -378c-23 -45 -32 -73 -59 -127h-22l-304 591v-458c0 -78 6 -87 56 -90l48 -3v-30l-131 3l-127 -3v30l48 3c51 3 56 12 56 90v449c0 78 -5 87 -56 90l-48 3v30c35 -2 69 -3 104 -3s69 1 104 3 l287 -556l286 556c35 -2 69 -3 103 -3s68 1 102 3v-30l-46 -3c-50 -3 -56 -12 -56 -90v-449c0 -79 6 -87 56 -90l52 -3v-30"],57736:[692,13,1147,39,1103,"1103 -3l-176 3l-150 -3v30l40 3c55 4 59 11 59 90v458l-51 -86l-208 -378c-25 -45 -34 -73 -63 -127h-24l-326 591v-458c0 -78 6 -87 59 -90l52 -3v-30l-141 3l-135 -3v30l51 3c54 3 60 12 60 90v449c0 78 -6 87 -60 90l-51 3v30l111 -3l111 3l309 -556l306 556l112 -3 c36 0 72 1 108 3v-30l-49 -3c-54 -3 -59 -12 -59 -90v-449c0 -79 5 -87 59 -90l56 -3v-30"],57737:[469,3,982,27,957,"957 -3c-32 2 -64 3 -97 3c-28 0 -58 -1 -86 -3v284c0 76 -40 127 -99 127c-66 0 -137 -49 -137 -94v-212c0 -63 3 -70 40 -72l50 -3v-30l-136 3l-136 -3v30l50 3c37 2 40 9 40 72v179c0 76 -40 127 -99 127c-66 0 -138 -49 -138 -94v-212c0 -63 4 -70 41 -72l46 -3v-30 l-130 3l-139 -3v30l51 3c37 2 40 9 40 72v225c0 66 -4 73 -48 73h-40v28c57 6 114 20 170 41l9 -4v-85l76 64c19 16 50 25 90 25c75 0 120 -27 155 -93l83 68c19 16 51 25 89 25c100 0 164 -62 164 -161v-206c0 -63 3 -70 40 -72l51 -3v-30"],57738:[469,3,1073,39,1037,"1037 -3c-35 2 -69 3 -104 3c-31 0 -62 -1 -93 -3v284c0 76 -43 127 -106 127c-71 0 -148 -49 -148 -94v-212c0 -63 4 -70 44 -72l53 -3v-30l-146 3l-146 -3v30l54 3c39 2 43 9 43 72v179c0 76 -43 127 -106 127c-71 0 -148 -49 -148 -94v-212c0 -63 4 -70 43 -72l50 -3 v-30l-140 3l-148 -3v30l54 3c39 2 43 9 43 72v225c0 66 -5 73 -52 73h-43v28c62 6 123 20 183 41l10 -4v-85l81 64c21 16 54 25 97 25c81 0 129 -27 166 -93l89 68c21 16 55 25 96 25c108 0 175 -62 175 -161v-206c0 -63 4 -70 44 -72l55 -3v-30"],57739:[619,-566,383,22,362,"362 566h-340v53h340v-53"],57740:[619,-566,430,33,398,"398 566h-365v53h365v-53"],57741:[449,262,762,97,709,"709 112c0 -66 -33 -132 -97 -132c-59 0 -113 25 -142 64c-33 -39 -84 -64 -142 -64c-61 0 -121 15 -161 45c5 -93 20 -185 44 -275l-77 -12l-37 12c14 120 22 241 22 362v337h92v-337c0 -56 54 -98 117 -98c54 0 98 27 123 66c-2 10 -4 21 -4 32v337h92v-337 c0 -49 25 -98 73 -98c44 0 60 50 60 98h37"],57742:[449,262,837,114,770,"770 112c0 -66 -35 -132 -104 -132c-63 0 -121 25 -152 64c-35 -39 -90 -64 -152 -64c-66 0 -130 15 -174 45c6 -93 22 -185 47 -275l-82 -12l-39 12c15 120 23 241 23 362v337h98v-337c0 -56 59 -98 127 -98c57 0 105 27 132 66c-2 10 -5 21 -5 32v337h98v-337 c0 -49 27 -98 79 -98c48 0 64 50 64 98h40"],57743:[692,20,926,29,896,"896 662l-48 -3c-50 -3 -55 -12 -55 -90v-552c0 -10 3 -27 3 -37l-98 16l-516 587v-463c0 -78 6 -87 56 -90l48 -3v-30l-131 3l-126 -3v30l47 3c51 3 56 12 56 90v449c0 78 -5 87 -56 90l-47 3v30l130 -3c23 0 59 3 59 3l524 -594v471c0 78 -5 87 -55 90l-48 3v30l126 -3 l131 3v-30"],57744:[692,20,1012,40,971,"971 662l-51 -3c-54 -3 -60 -12 -60 -90v-552c0 -10 4 -27 4 -37l-106 16l-553 587v-463c0 -78 6 -87 60 -90l51 -3v-30l-140 3l-136 -3v30l51 3c54 3 60 12 60 90v449c0 78 -6 87 -60 90l-51 3v30l140 -3c25 0 63 3 63 3l563 -594v471c0 78 -6 87 -59 90l-52 3v30 l136 -3l140 3v-30"],57745:[469,3,654,17,633,"633 -3c-30 2 -59 3 -90 3c-28 0 -58 -1 -86 -3v284c0 77 -48 127 -121 127c-67 0 -139 -49 -139 -94v-212c0 -63 4 -70 41 -72l49 -3v-30l-135 3l-135 -3v30l49 3c37 2 40 9 40 72v225c0 66 -4 73 -48 73h-40v28c57 6 114 20 170 41l9 -4v-87l83 66c23 18 46 25 86 25 c123 0 182 -57 182 -174v-193c0 -64 4 -70 41 -72l44 -3v-30"],57746:[469,3,721,27,689,"689 -3c-33 2 -64 3 -97 3c-30 0 -62 -1 -92 -3v284c0 77 -52 127 -130 127c-72 0 -149 -49 -149 -94v-212c0 -63 4 -70 44 -72l52 -3v-30l-145 3l-145 -3v30l53 3c39 2 43 9 43 72v225c0 66 -5 73 -52 73h-43v28c62 6 123 20 183 41l10 -4v-87l89 66c25 18 49 25 93 25 c131 0 195 -57 195 -174v-193c0 -64 3 -70 43 -72l48 -3v-30"],57747:[888,20,926,29,896,"896 662l-48 -3c-50 -3 -55 -12 -55 -90v-552c0 -10 3 -27 3 -37l-98 16l-516 587v-463c0 -78 6 -87 56 -90l48 -3v-30l-131 3l-126 -3v30l47 3c51 3 56 12 56 90v449c0 78 -5 87 -56 90l-47 3v30l130 -3c23 0 59 3 59 3l524 -594v471c0 78 -5 87 -55 90l-48 3v30l126 -3 l131 3v-30zM612 861c0 -15 -9 -22 -47 -39l-170 -73h-47l162 113c25 17 47 25 66 26c19 0 36 -12 36 -27"],57748:[888,20,1012,40,971,"971 662l-51 -3c-54 -3 -60 -12 -60 -90v-552c0 -10 4 -27 4 -37l-106 16l-553 587v-463c0 -78 6 -87 60 -90l51 -3v-30l-140 3l-136 -3v30l51 3c54 3 60 12 60 90v449c0 78 -6 87 -60 90l-51 3v30l140 -3c25 0 63 3 63 3l563 -594v471c0 78 -6 87 -59 90l-52 3v30 l136 -3l140 3v-30zM666 861c0 -15 -10 -22 -50 -39l-183 -73h-50l174 113c27 17 50 25 70 26c21 0 39 -12 39 -27"],57749:[677,3,654,17,633,"633 -3c-30 2 -59 3 -90 3c-28 0 -58 -1 -86 -3v284c0 77 -48 127 -121 127c-67 0 -139 -49 -139 -94v-212c0 -63 4 -70 41 -72l49 -3v-30l-135 3l-135 -3v30l49 3c37 2 40 9 40 72v225c0 66 -4 73 -48 73h-40v28c57 6 114 20 170 41l9 -4v-87l83 66c23 18 46 25 86 25 c123 0 182 -57 182 -174v-193c0 -64 4 -70 41 -72l44 -3v-30zM474 643c0 -18 -7 -26 -43 -47l-157 -90h-44l151 138c24 22 43 33 60 33c18 0 33 -15 33 -34"],57750:[677,3,721,27,689,"689 -3c-33 2 -64 3 -97 3c-30 0 -62 -1 -92 -3v284c0 77 -52 127 -130 127c-72 0 -149 -49 -149 -94v-212c0 -63 4 -70 44 -72l52 -3v-30l-145 3l-145 -3v30l53 3c39 2 43 9 43 72v225c0 66 -5 73 -52 73h-43v28c62 6 123 20 183 41l10 -4v-87l89 66c25 18 49 25 93 25 c131 0 195 -57 195 -174v-193c0 -64 3 -70 43 -72l48 -3v-30zM518 643c0 -18 -8 -26 -46 -47l-169 -90h-47l162 138c26 22 47 33 64 33c20 0 36 -15 36 -34"],57751:[887,20,926,29,896,"896 662l-48 -3c-50 -3 -55 -12 -55 -90v-552c0 -10 3 -27 3 -37l-98 16l-516 587v-463c0 -78 6 -87 56 -90l48 -3v-30l-131 3l-126 -3v30l47 3c51 3 56 12 56 90v449c0 78 -5 87 -56 90l-47 3v30l130 -3c23 0 59 3 59 3l524 -594v471c0 78 -5 87 -55 90l-48 3v30l126 -3 l131 3v-30zM645 887l-146 -135h-74l-147 135h42l142 -84l143 84h40"],57752:[887,20,1012,40,971,"971 662l-51 -3c-54 -3 -60 -12 -60 -90v-552c0 -10 4 -27 4 -37l-106 16l-553 587v-463c0 -78 6 -87 60 -90l51 -3v-30l-140 3l-136 -3v30l51 3c54 3 60 12 60 90v449c0 78 -6 87 -60 90l-51 3v30l140 -3c25 0 63 3 63 3l563 -594v471c0 78 -6 87 -59 90l-52 3v30 l136 -3l140 3v-30zM702 887l-157 -135h-79l-158 135h44l154 -84l153 84h43"],57753:[676,3,654,17,633,"633 -3c-30 2 -59 3 -90 3c-28 0 -58 -1 -86 -3v284c0 77 -48 127 -121 127c-67 0 -139 -49 -139 -94v-212c0 -63 4 -70 41 -72l49 -3v-30l-135 3l-135 -3v30l49 3c37 2 40 9 40 72v225c0 66 -4 73 -48 73h-40v28c57 6 114 20 170 41l9 -4v-87l83 66c23 18 46 25 86 25 c123 0 182 -57 182 -174v-193c0 -64 4 -70 41 -72l44 -3v-30zM497 676l-136 -167h-68l-136 167h38l132 -103l133 103h37"],57754:[676,3,721,27,689,"689 -3c-33 2 -64 3 -97 3c-30 0 -62 -1 -92 -3v284c0 77 -52 127 -130 127c-72 0 -149 -49 -149 -94v-212c0 -63 4 -70 44 -72l52 -3v-30l-145 3l-145 -3v30l53 3c39 2 43 9 43 72v225c0 66 -5 73 -52 73h-43v28c62 6 123 20 183 41l10 -4v-87l89 66c25 18 49 25 93 25 c131 0 195 -57 195 -174v-193c0 -64 3 -70 43 -72l48 -3v-30zM543 676l-146 -167h-73l-146 167h41l141 -103l143 103h40"],57755:[692,271,926,29,896,"896 662l-48 -3c-50 -3 -55 -12 -55 -90v-552c0 -10 3 -27 3 -37l-98 16l-516 587v-463c0 -78 6 -87 56 -90l48 -3v-30l-131 3l-126 -3v30l47 3c51 3 56 12 56 90v449c0 78 -5 87 -56 90l-47 3v30l130 -3c23 0 59 3 59 3l524 -594v471c0 78 -5 87 -55 90l-48 3v30l126 -3 l131 3v-30zM511 -88c-29 -70 -52 -103 -103 -164l-38 -19l-13 9c41 62 51 96 57 160c46 12 54 15 86 25"],57756:[692,271,1012,40,971,"971 662l-51 -3c-54 -3 -60 -12 -60 -90v-552c0 -10 4 -27 4 -37l-106 16l-553 587v-463c0 -78 6 -87 60 -90l51 -3v-30l-140 3l-136 -3v30l51 3c54 3 60 12 60 90v449c0 78 -6 87 -60 90l-51 3v30l140 -3c25 0 63 3 63 3l563 -594v471c0 78 -6 87 -59 90l-52 3v30 l136 -3l140 3v-30zM558 -88c-31 -70 -56 -103 -111 -164l-41 -19l-14 9c45 62 55 96 62 160c49 12 57 15 92 25"],57757:[469,271,654,17,633,"633 -3c-30 2 -59 3 -90 3c-28 0 -58 -1 -86 -3v284c0 77 -48 127 -121 127c-67 0 -139 -49 -139 -94v-212c0 -63 4 -70 41 -72l49 -3v-30l-135 3l-135 -3v30l49 3c37 2 40 9 40 72v225c0 66 -4 73 -48 73h-40v28c57 6 114 20 170 41l9 -4v-87l83 66c23 18 46 25 86 25 c123 0 182 -57 182 -174v-193c0 -64 4 -70 41 -72l44 -3v-30zM376 -88c-29 -70 -52 -103 -103 -164l-38 -19l-14 9c42 62 52 96 58 160c46 12 54 15 86 25"],57758:[469,271,721,27,689,"689 -3c-33 2 -64 3 -97 3c-30 0 -62 -1 -92 -3v284c0 77 -52 127 -130 127c-72 0 -149 -49 -149 -94v-212c0 -63 4 -70 44 -72l52 -3v-30l-145 3l-145 -3v30l53 3c39 2 43 9 43 72v225c0 66 -5 73 -52 73h-43v28c62 6 123 20 183 41l10 -4v-87l89 66c25 18 49 25 93 25 c131 0 195 -57 195 -174v-193c0 -64 3 -70 43 -72l48 -3v-30zM413 -88c-31 -70 -56 -103 -111 -164l-41 -19l-14 9c44 62 55 96 62 160c49 12 57 15 92 25"],57759:[689,20,565,32,508,"508 417c0 -134 -55 -249 -161 -332c-59 -46 -111 -69 -232 -105l-37 17v8c197 44 316 167 324 335l-76 -58c-20 -15 -62 -26 -99 -26c-113 0 -195 84 -195 199c0 134 104 234 244 234c144 0 232 -103 232 -272zM413 471c0 45 -13 94 -32 126c-24 40 -60 59 -109 59 c-90 0 -146 -63 -146 -164c0 -104 58 -175 146 -175c84 0 141 62 141 154"],57760:[689,20,625,43,555,"555 417c0 -134 -60 -249 -173 -332c-64 -46 -120 -69 -250 -105l-39 17v8c211 44 339 167 348 335l-82 -58c-21 -15 -66 -26 -106 -26c-122 0 -210 84 -210 199c0 134 113 234 262 234c155 0 250 -103 250 -272zM453 471c0 45 -14 94 -35 126c-26 40 -65 59 -117 59 c-96 0 -157 -63 -157 -164c0 -104 63 -175 157 -175c90 0 152 62 152 154"],57761:[872,20,926,29,896,"896 662l-48 -3c-50 -3 -55 -12 -55 -90v-552c0 -10 3 -27 3 -37l-98 16l-516 587v-463c0 -78 6 -87 56 -90l48 -3v-30l-131 3l-126 -3v30l47 3c51 3 56 12 56 90v449c0 78 -5 87 -56 90l-47 3v30l130 -3c23 0 59 3 59 3l524 -594v471c0 78 -5 87 -55 90l-48 3v30l126 -3 l131 3v-30zM643 872c-4 -58 -56 -105 -119 -105c-24 0 -41 4 -74 19c-40 18 -62 26 -77 26c-26 0 -44 -14 -58 -45h-31c15 65 55 100 115 100c26 0 39 -4 97 -30c26 -11 38 -15 51 -15c31 0 48 13 65 50h31"],57762:[872,20,1012,40,971,"971 662l-51 -3c-54 -3 -60 -12 -60 -90v-552c0 -10 4 -27 4 -37l-106 16l-553 587v-463c0 -78 6 -87 60 -90l51 -3v-30l-140 3l-136 -3v30l51 3c54 3 60 12 60 90v449c0 78 -6 87 -60 90l-51 3v30l140 -3c25 0 63 3 63 3l563 -594v471c0 78 -6 87 -59 90l-52 3v30 l136 -3l140 3v-30zM700 872c-5 -58 -61 -105 -128 -105c-26 0 -44 4 -79 19c-44 18 -67 26 -83 26c-28 0 -47 -14 -62 -45h-34c16 65 59 100 124 100c28 0 42 -4 104 -30c28 -11 41 -15 55 -15c33 0 51 13 69 50h34"],57763:[645,3,654,17,633,"633 -3c-30 2 -59 3 -90 3c-28 0 -58 -1 -86 -3v284c0 77 -48 127 -121 127c-67 0 -139 -49 -139 -94v-212c0 -63 4 -70 41 -72l49 -3v-30l-135 3l-135 -3v30l49 3c37 2 40 9 40 72v225c0 66 -4 73 -48 73h-40v28c57 6 114 20 170 41l9 -4v-87l83 66c23 18 46 25 86 25 c123 0 182 -57 182 -174v-193c0 -64 4 -70 41 -72l44 -3v-30zM507 645c-4 -58 -57 -105 -119 -105c-24 0 -41 4 -74 19c-40 18 -62 26 -77 26c-26 0 -44 -14 -58 -45h-32c16 65 56 100 116 100c26 0 39 -4 97 -30c26 -11 38 -15 51 -15c31 0 48 13 64 50h32"],57764:[645,3,721,27,689,"689 -3c-33 2 -64 3 -97 3c-30 0 -62 -1 -92 -3v284c0 77 -52 127 -130 127c-72 0 -149 -49 -149 -94v-212c0 -63 4 -70 44 -72l52 -3v-30l-145 3l-145 -3v30l53 3c39 2 43 9 43 72v225c0 66 -5 73 -52 73h-43v28c62 6 123 20 183 41l10 -4v-87l89 66c25 18 49 25 93 25 c131 0 195 -57 195 -174v-193c0 -64 3 -70 43 -72l48 -3v-30zM554 645c-5 -58 -61 -105 -128 -105c-26 0 -44 4 -80 19c-43 18 -66 26 -83 26c-28 0 -46 -14 -62 -45h-34c17 65 60 100 124 100c29 0 43 -4 105 -30c28 -11 41 -15 55 -15c32 0 51 13 69 50h34"],57765:[684,0,565,14,550,"550 419h-115l-22 -139h109v-56h-119l-33 -224h-64l34 224h-146l-36 -224h-63l36 224h-117v56h127l23 139h-120v56h128l34 209h63l-33 -209h145l32 209h64l-33 -209h106v-56zM372 419h-145l-23 -139h146"],57766:[684,0,625,25,599,"599 419h-123l-23 -139h117v-56h-128l-36 -224h-68l37 224h-157l-39 -224h-68l39 224h-125v56h135l25 139h-129v56h138l37 209h67l-36 -209h156l35 209h68l-35 -209h113v-56zM408 419h-155l-25 -139h157"],57767:[709,20,877,34,843,"843 367c0 -220 -186 -387 -430 -387c-220 0 -379 151 -379 361c0 220 166 368 414 368c242 0 395 -132 395 -342zM726 337c0 208 -110 330 -296 330c-179 0 -279 -104 -279 -289c0 -214 123 -356 306 -356c169 0 269 117 269 315"],57768:[709,20,960,46,914,"914 367c0 -220 -199 -387 -461 -387c-236 0 -407 151 -407 361c0 220 178 368 444 368c260 0 424 -132 424 -342zM789 337c0 208 -118 330 -319 330c-191 0 -299 -104 -299 -289c0 -214 132 -356 329 -356c181 0 289 117 289 315"],57769:[469,20,615,45,570,"570 237c0 -150 -120 -257 -288 -257c-140 0 -237 96 -237 237c0 149 110 252 269 252c149 0 256 -97 256 -232zM469 200c0 136 -74 236 -175 236c-95 0 -148 -65 -148 -185c0 -142 72 -238 179 -238c88 0 144 72 144 187"],57770:[469,20,679,57,621,"621 237c0 -150 -128 -257 -309 -257c-150 0 -255 96 -255 237c0 149 119 252 289 252c161 0 275 -97 275 -232zM513 200c0 136 -80 236 -188 236c-103 0 -159 -65 -159 -185c0 -142 77 -238 192 -238c95 0 155 72 155 187"],57771:[888,20,877,34,843,"843 367c0 -220 -186 -387 -430 -387c-220 0 -379 151 -379 361c0 220 166 368 414 368c242 0 395 -132 395 -342zM726 337c0 208 -110 330 -296 330c-179 0 -279 -104 -279 -289c0 -214 123 -356 306 -356c169 0 269 117 269 315zM598 861c0 -15 -9 -22 -47 -39 l-170 -73h-47l162 113c25 17 47 25 66 26c19 0 36 -12 36 -27"],57772:[888,20,960,46,914,"914 367c0 -220 -199 -387 -461 -387c-236 0 -407 151 -407 361c0 220 178 368 444 368c260 0 424 -132 424 -342zM789 337c0 208 -118 330 -319 330c-191 0 -299 -104 -299 -289c0 -214 132 -356 329 -356c181 0 289 117 289 315zM651 861c0 -15 -10 -22 -51 -39 l-182 -73h-51l175 113c27 17 50 25 70 26c21 0 39 -12 39 -27"],57773:[677,20,615,45,570,"570 237c0 -150 -120 -257 -288 -257c-140 0 -237 96 -237 237c0 149 110 252 269 252c149 0 256 -97 256 -232zM469 200c0 136 -74 236 -175 236c-95 0 -148 -65 -148 -185c0 -142 72 -238 179 -238c88 0 144 72 144 187zM461 643c0 -18 -7 -26 -43 -47l-157 -90h-44 l151 138c23 22 43 33 59 33c19 0 34 -15 34 -34"],57774:[677,20,679,57,621,"621 237c0 -150 -128 -257 -309 -257c-150 0 -255 96 -255 237c0 149 119 252 289 252c161 0 275 -97 275 -232zM513 200c0 136 -80 236 -188 236c-103 0 -159 -65 -159 -185c0 -142 77 -238 192 -238c95 0 155 72 155 187zM504 643c0 -18 -8 -26 -46 -47l-169 -90h-47 l162 138c25 22 47 33 64 33c20 0 36 -15 36 -34"],57775:[887,20,877,34,843,"843 367c0 -220 -186 -387 -430 -387c-220 0 -379 151 -379 361c0 220 166 368 414 368c242 0 395 -132 395 -342zM726 337c0 208 -110 330 -296 330c-179 0 -279 -104 -279 -289c0 -214 123 -356 306 -356c169 0 269 117 269 315zM631 752h-41l-143 84l-143 -84h-40 l146 135h74"],57776:[887,20,960,46,914,"914 367c0 -220 -199 -387 -461 -387c-236 0 -407 151 -407 361c0 220 178 368 444 368c260 0 424 -132 424 -342zM789 337c0 208 -118 330 -319 330c-191 0 -299 -104 -299 -289c0 -214 132 -356 329 -356c181 0 289 117 289 315zM687 752h-45l-153 84l-153 -84h-43 l156 135h80"],57777:[676,20,615,45,570,"570 237c0 -150 -120 -257 -288 -257c-140 0 -237 96 -237 237c0 149 110 252 269 252c149 0 256 -97 256 -232zM469 200c0 136 -74 236 -175 236c-95 0 -148 -65 -148 -185c0 -142 72 -238 179 -238c88 0 144 72 144 187zM484 509h-38l-132 103l-132 -103h-38l136 167 h68"],57778:[676,20,679,57,621,"621 237c0 -150 -128 -257 -309 -257c-150 0 -255 96 -255 237c0 149 119 252 289 252c161 0 275 -97 275 -232zM513 200c0 136 -80 236 -188 236c-103 0 -159 -65 -159 -185c0 -142 77 -238 192 -238c95 0 155 72 155 187zM529 509h-41l-142 103l-141 -103h-41l146 167 h73"],57779:[1046,20,877,34,843,"843 367c0 -220 -186 -387 -430 -387c-220 0 -379 151 -379 361c0 220 166 368 414 368c242 0 395 -132 395 -342zM726 337c0 208 -110 330 -296 330c-179 0 -279 -104 -279 -289c0 -214 123 -356 306 -356c169 0 269 117 269 315zM577 1019c0 -15 -9 -22 -47 -39 l-170 -73h-47l162 113c25 17 47 25 66 26c19 0 36 -12 36 -27zM632 752h-41l-143 84l-143 -84h-40l146 135h74"],57780:[1046,20,960,46,914,"914 367c0 -220 -199 -387 -461 -387c-236 0 -407 151 -407 361c0 220 178 368 444 368c260 0 424 -132 424 -342zM789 337c0 208 -118 330 -319 330c-191 0 -299 -104 -299 -289c0 -214 132 -356 329 -356c181 0 289 117 289 315zM628 1019c0 -15 -9 -22 -50 -39 l-182 -73h-51l175 113c26 17 50 25 70 26c21 0 38 -12 38 -27zM688 752h-44l-154 84l-153 -84h-43l157 135h79"],57781:[803,20,615,45,570,"570 237c0 -150 -120 -257 -288 -257c-140 0 -237 96 -237 237c0 149 110 252 269 252c149 0 256 -97 256 -232zM469 200c0 136 -74 236 -175 236c-95 0 -148 -65 -148 -185c0 -142 72 -238 179 -238c88 0 144 72 144 187zM443 776c0 -15 -9 -22 -47 -39l-170 -73h-47 l162 113c25 17 47 25 66 26c19 0 36 -12 36 -27zM498 509h-41l-143 84l-143 -84h-40l146 135h74"],57782:[803,20,679,57,621,"621 237c0 -150 -128 -257 -309 -257c-150 0 -255 96 -255 237c0 149 119 252 289 252c161 0 275 -97 275 -232zM513 200c0 136 -80 236 -188 236c-103 0 -159 -65 -159 -185c0 -142 77 -238 192 -238c95 0 155 72 155 187zM484 776c0 -15 -9 -22 -50 -39l-182 -73h-51 l175 113c27 17 50 25 70 26c21 0 38 -12 38 -27zM544 509h-44l-154 84l-153 -84h-43l157 135h79"],57783:[887,193,877,34,843,"843 367c0 -220 -186 -387 -430 -387c-220 0 -379 151 -379 361c0 220 166 368 414 368c242 0 395 -132 395 -342zM726 337c0 208 -110 330 -296 330c-179 0 -279 -104 -279 -289c0 -214 123 -356 306 -356c169 0 269 117 269 315zM631 752h-41l-143 84l-143 -84h-40 l146 135h74zM503 -143c0 -30 -22 -50 -55 -50s-54 20 -54 50s21 50 55 50c32 0 54 -21 54 -50"],57784:[887,193,960,46,914,"914 367c0 -220 -199 -387 -461 -387c-236 0 -407 151 -407 361c0 220 178 368 444 368c260 0 424 -132 424 -342zM789 337c0 208 -118 330 -319 330c-191 0 -299 -104 -299 -289c0 -214 132 -356 329 -356c181 0 289 117 289 315zM687 752h-45l-153 84l-153 -84h-43 l156 135h80zM549 -143c0 -30 -24 -50 -59 -50s-58 20 -58 50s23 50 60 50c33 0 57 -21 57 -50"],57785:[676,193,615,45,570,"570 237c0 -150 -120 -257 -288 -257c-140 0 -237 96 -237 237c0 149 110 252 269 252c149 0 256 -97 256 -232zM469 200c0 136 -74 236 -175 236c-95 0 -148 -65 -148 -185c0 -142 72 -238 179 -238c88 0 144 72 144 187zM484 509h-38l-132 103l-132 -103h-38l136 167 h68zM369 -143c0 -30 -22 -50 -55 -50s-54 20 -54 50s21 50 55 50c32 0 54 -21 54 -50"],57786:[676,193,679,57,621,"621 237c0 -150 -128 -257 -309 -257c-150 0 -255 96 -255 237c0 149 119 252 289 252c161 0 275 -97 275 -232zM513 200c0 136 -80 236 -188 236c-103 0 -159 -65 -159 -185c0 -142 77 -238 192 -238c95 0 155 72 155 187zM529 509h-41l-142 103l-141 -103h-41l146 167 h73zM405 -143c0 -30 -23 -50 -59 -50c-35 0 -58 20 -58 50s23 50 60 50c34 0 57 -21 57 -50"],57787:[1046,20,877,34,843,"843 367c0 -220 -186 -387 -430 -387c-220 0 -379 151 -379 361c0 220 166 368 414 368c242 0 395 -132 395 -342zM726 337c0 208 -110 330 -296 330c-179 0 -279 -104 -279 -289c0 -214 123 -356 306 -356c169 0 269 117 269 315zM584 907h-46l-170 73 c-39 17 -47 24 -47 39s16 27 36 27c18 -1 40 -9 65 -26zM632 752h-41l-143 84l-143 -84h-40l146 135h74"],57788:[1046,20,960,46,914,"914 367c0 -220 -199 -387 -461 -387c-236 0 -407 151 -407 361c0 220 178 368 444 368c260 0 424 -132 424 -342zM789 337c0 208 -118 330 -319 330c-191 0 -299 -104 -299 -289c0 -214 132 -356 329 -356c181 0 289 117 289 315zM637 907h-51l-182 73 c-41 17 -51 24 -51 39s18 27 39 27c20 -1 43 -9 70 -26zM688 752h-44l-154 84l-153 -84h-43l157 135h79"],57789:[803,20,615,45,570,"570 237c0 -150 -120 -257 -288 -257c-140 0 -237 96 -237 237c0 149 110 252 269 252c149 0 256 -97 256 -232zM469 200c0 136 -74 236 -175 236c-95 0 -148 -65 -148 -185c0 -142 72 -238 179 -238c88 0 144 72 144 187zM450 664h-47l-170 73c-38 17 -46 24 -46 39 s16 27 36 27c18 -1 40 -9 65 -26zM498 509h-41l-143 84l-143 -84h-40l146 135h74"],57790:[803,20,679,57,621,"621 237c0 -150 -128 -257 -309 -257c-150 0 -255 96 -255 237c0 149 119 252 289 252c161 0 275 -97 275 -232zM513 200c0 136 -80 236 -188 236c-103 0 -159 -65 -159 -185c0 -142 77 -238 192 -238c95 0 155 72 155 187zM493 664h-51l-182 73c-41 17 -50 24 -50 39 s17 27 38 27c20 -1 43 -9 70 -26zM544 509h-44l-154 84l-153 -84h-43l157 135h79"],57791:[1088,20,877,34,843,"843 367c0 -220 -186 -387 -430 -387c-220 0 -379 151 -379 361c0 220 166 368 414 368c242 0 395 -132 395 -342zM726 337c0 208 -110 330 -296 330c-179 0 -279 -104 -279 -289c0 -214 123 -356 306 -356c169 0 269 117 269 315zM632 1029c0 -21 -21 -42 -55 -62 c-35 -22 -42 -24 -42 -31c0 0 6 -6 19 -17l-27 -12c-9 3 -30 20 -30 33c0 14 8 24 38 47c28 19 35 27 35 37c0 13 -20 24 -49 24c-17 0 -29 -4 -32 -9l-14 -21l-33 7l26 49c30 9 49 14 68 14c56 0 96 -26 96 -59zM632 752h-41l-143 84l-143 -84h-40l146 135h74"],57792:[1088,20,960,46,914,"914 367c0 -220 -199 -387 -461 -387c-236 0 -407 151 -407 361c0 220 178 368 444 368c260 0 424 -132 424 -342zM789 337c0 208 -118 330 -319 330c-191 0 -299 -104 -299 -289c0 -214 132 -356 329 -356c181 0 289 117 289 315zM688 1029c0 -21 -23 -42 -60 -62 c-37 -22 -44 -24 -44 -31c0 0 6 -6 20 -17l-29 -12c-10 3 -32 20 -32 33c0 14 8 24 41 47c29 19 37 27 37 37c0 13 -22 24 -52 24c-19 0 -32 -4 -35 -9l-14 -21l-37 7l28 49c33 9 53 14 74 14c60 0 103 -26 103 -59zM688 752h-44l-154 84l-153 -84h-43l157 135h79"],57793:[845,20,615,45,570,"570 237c0 -150 -120 -257 -288 -257c-140 0 -237 96 -237 237c0 149 110 252 269 252c149 0 256 -97 256 -232zM469 200c0 136 -74 236 -175 236c-95 0 -148 -65 -148 -185c0 -142 72 -238 179 -238c88 0 144 72 144 187zM498 786c0 -21 -21 -42 -55 -62 c-35 -22 -42 -24 -42 -31c0 0 6 -6 19 -17l-27 -12c-9 3 -30 20 -30 33c0 14 8 24 38 47c28 19 35 27 35 37c0 13 -21 24 -49 24c-17 0 -29 -4 -33 -9l-13 -21l-33 7l26 49c30 9 49 14 68 14c56 0 96 -26 96 -59zM498 509h-41l-143 84l-143 -84h-40l146 135h74"],57794:[845,20,679,57,621,"621 237c0 -150 -128 -257 -309 -257c-150 0 -255 96 -255 237c0 149 119 252 289 252c161 0 275 -97 275 -232zM513 200c0 136 -80 236 -188 236c-103 0 -159 -65 -159 -185c0 -142 77 -238 192 -238c95 0 155 72 155 187zM544 786c0 -21 -23 -42 -60 -62 c-37 -22 -44 -24 -44 -31c0 0 6 -6 20 -17l-29 -12c-10 3 -32 20 -32 33c0 14 8 24 41 47c29 19 37 27 37 37c0 13 -22 24 -52 24c-19 0 -32 -4 -35 -9l-14 -21l-37 7l28 49c33 9 53 14 74 14c60 0 103 -26 103 -59zM544 509h-44l-154 84l-153 -84h-43l157 135h79"],57795:[1022,20,877,34,843,"843 367c0 -220 -186 -387 -430 -387c-220 0 -379 151 -379 361c0 220 166 368 414 368c242 0 395 -132 395 -342zM726 337c0 208 -110 330 -296 330c-179 0 -279 -104 -279 -289c0 -214 123 -356 306 -356c169 0 269 117 269 315zM629 1022c-4 -58 -57 -105 -119 -105 c-24 0 -41 4 -74 19c-40 18 -62 26 -77 26c-26 0 -44 -14 -58 -45h-32c16 65 56 100 116 100c26 0 39 -4 97 -30c26 -11 38 -15 51 -15c31 0 48 13 65 50h31zM632 752h-41l-143 84l-143 -84h-40l146 135h74"],57796:[1022,20,960,46,914,"914 367c0 -220 -199 -387 -461 -387c-236 0 -407 151 -407 361c0 220 178 368 444 368c260 0 424 -132 424 -342zM789 337c0 208 -118 330 -319 330c-191 0 -299 -104 -299 -289c0 -214 132 -356 329 -356c181 0 289 117 289 315zM685 1022c-5 -58 -61 -105 -128 -105 c-26 0 -44 4 -80 19c-43 18 -66 26 -83 26c-28 0 -46 -14 -62 -45h-34c17 65 60 100 124 100c29 0 43 -4 105 -30c28 -11 41 -15 55 -15c32 0 51 13 69 50h34zM688 752h-44l-154 84l-153 -84h-43l157 135h79"],57797:[779,20,615,45,570,"570 237c0 -150 -120 -257 -288 -257c-140 0 -237 96 -237 237c0 149 110 252 269 252c149 0 256 -97 256 -232zM469 200c0 136 -74 236 -175 236c-95 0 -148 -65 -148 -185c0 -142 72 -238 179 -238c88 0 144 72 144 187zM495 779c-4 -58 -57 -105 -119 -105 c-24 0 -41 4 -74 19c-40 18 -62 26 -77 26c-26 0 -44 -14 -58 -45h-32c16 65 56 100 116 100c26 0 39 -4 97 -30c26 -11 38 -15 51 -15c31 0 48 13 64 50h32zM498 509h-41l-143 84l-143 -84h-40l146 135h74"],57798:[779,20,679,57,621,"621 237c0 -150 -128 -257 -309 -257c-150 0 -255 96 -255 237c0 149 119 252 289 252c161 0 275 -97 275 -232zM513 200c0 136 -80 236 -188 236c-103 0 -159 -65 -159 -185c0 -142 77 -238 192 -238c95 0 155 72 155 187zM541 779c-5 -58 -61 -105 -128 -105 c-26 0 -44 4 -79 19c-44 18 -67 26 -84 26c-28 0 -46 -14 -62 -45h-33c16 65 59 100 124 100c28 0 42 -4 104 -30c28 -11 41 -15 55 -15c32 0 51 13 69 50h34zM544 509h-44l-154 84l-153 -84h-43l157 135h79"],57799:[869,20,877,34,843,"843 367c0 -220 -186 -387 -430 -387c-220 0 -379 151 -379 361c0 220 166 368 414 368c242 0 395 -132 395 -342zM726 337c0 208 -110 330 -296 330c-179 0 -279 -104 -279 -289c0 -214 123 -356 306 -356c169 0 269 117 269 315zM395 819c0 -30 -22 -50 -55 -50 c-32 0 -54 20 -54 50s22 50 55 50c32 0 54 -21 54 -50zM612 819c0 -30 -22 -50 -55 -50s-54 20 -54 50s21 50 55 50c32 0 54 -21 54 -50"],57800:[869,20,960,46,914,"914 367c0 -220 -199 -387 -461 -387c-236 0 -407 151 -407 361c0 220 178 368 444 368c260 0 424 -132 424 -342zM789 337c0 208 -118 330 -319 330c-191 0 -299 -104 -299 -289c0 -214 132 -356 329 -356c181 0 289 117 289 315zM433 819c0 -30 -23 -50 -58 -50 c-36 0 -59 20 -59 50s23 50 60 50c34 0 57 -21 57 -50zM666 819c0 -30 -24 -50 -59 -50s-58 20 -58 50s23 50 60 50c33 0 57 -21 57 -50"],57801:[642,20,615,45,570,"570 237c0 -150 -120 -257 -288 -257c-140 0 -237 96 -237 237c0 149 110 252 269 252c149 0 256 -97 256 -232zM469 200c0 136 -74 236 -175 236c-95 0 -148 -65 -148 -185c0 -142 72 -238 179 -238c88 0 144 72 144 187zM260 592c0 -30 -22 -50 -55 -50s-54 20 -54 50 s21 50 55 50c32 0 54 -21 54 -50zM477 592c0 -30 -22 -50 -55 -50s-54 20 -54 50s21 50 55 50c32 0 54 -21 54 -50"],57802:[642,20,679,57,621,"621 237c0 -150 -128 -257 -309 -257c-150 0 -255 96 -255 237c0 149 119 252 289 252c161 0 275 -97 275 -232zM513 200c0 136 -80 236 -188 236c-103 0 -159 -65 -159 -185c0 -142 77 -238 192 -238c95 0 155 72 155 187zM288 592c0 -30 -23 -50 -59 -50 c-35 0 -58 20 -58 50s23 50 60 50c34 0 57 -21 57 -50zM521 592c0 -30 -24 -50 -59 -50s-58 20 -58 50s23 50 59 50c34 0 58 -21 58 -50"],57803:[709,193,877,34,843,"843 367c0 -220 -186 -387 -430 -387c-220 0 -379 151 -379 361c0 220 166 368 414 368c242 0 395 -132 395 -342zM726 337c0 208 -110 330 -296 330c-179 0 -279 -104 -279 -289c0 -214 123 -356 306 -356c169 0 269 117 269 315zM503 -143c0 -30 -22 -50 -55 -50 s-54 20 -54 50s21 50 55 50c32 0 54 -21 54 -50"],57804:[709,193,960,46,914,"914 367c0 -220 -199 -387 -461 -387c-236 0 -407 151 -407 361c0 220 178 368 444 368c260 0 424 -132 424 -342zM789 337c0 208 -118 330 -319 330c-191 0 -299 -104 -299 -289c0 -214 132 -356 329 -356c181 0 289 117 289 315zM549 -143c0 -30 -24 -50 -59 -50 s-58 20 -58 50s23 50 60 50c33 0 57 -21 57 -50"],57805:[469,193,615,45,570,"570 237c0 -150 -120 -257 -288 -257c-140 0 -237 96 -237 237c0 149 110 252 269 252c149 0 256 -97 256 -232zM469 200c0 136 -74 236 -175 236c-95 0 -148 -65 -148 -185c0 -142 72 -238 179 -238c88 0 144 72 144 187zM369 -143c0 -30 -22 -50 -55 -50s-54 20 -54 50 s21 50 55 50c32 0 54 -21 54 -50"],57806:[469,193,679,57,621,"621 237c0 -150 -128 -257 -309 -257c-150 0 -255 96 -255 237c0 149 119 252 289 252c161 0 275 -97 275 -232zM513 200c0 136 -80 236 -188 236c-103 0 -159 -65 -159 -185c0 -142 77 -238 192 -238c95 0 155 72 155 187zM405 -143c0 -30 -23 -50 -59 -50 c-35 0 -58 20 -58 50s23 50 60 50c34 0 57 -21 57 -50"],57807:[709,20,1108,34,1059,"1059 164c-11 -52 -18 -106 -18 -164l-174 -3l-117 1c-127 1 -246 -19 -314 -18c-239 0 -402 143 -402 360c0 220 167 369 411 369c63 0 187 -20 206 -20l258 3l132 -3c-12 -44 -17 -92 -17 -152h-38v65c0 23 -4 28 -30 34c-34 8 -97 14 -154 14c-70 0 -89 -1 -123 -8 v-267c53 -3 94 -4 165 -4c47 0 74 4 77 38l6 52h32c-2 -39 -3 -77 -3 -116c0 -37 1 -74 3 -111h-32l-6 58c-3 34 -30 38 -77 38h-59c-47 0 -77 -1 -106 -3v-280c32 -6 53 -8 106 -8c92 0 172 5 193 12c14 5 29 35 37 79l5 34h39zM576 139v399c0 38 -1 56 -6 83 c-37 30 -83 44 -145 44c-177 0 -282 -110 -282 -295c0 -203 119 -346 287 -346c50 0 113 14 140 32c5 27 6 45 6 83"],57808:[709,20,1208,46,1146,"1146 164c-12 -52 -19 -106 -19 -164l-187 -3l-126 1c-136 1 -264 -19 -337 -18c-256 0 -431 143 -431 360c0 220 179 369 441 369c68 0 201 -20 221 -20l277 3l142 -3c-13 -44 -19 -92 -19 -152h-41v65c0 23 -3 28 -31 34c-37 8 -105 14 -165 14c-76 0 -96 -1 -133 -8 v-267c57 -3 101 -4 177 -4c50 0 80 4 83 38l6 52h35c-2 -39 -3 -77 -3 -116c0 -37 1 -74 3 -111h-35l-6 58c-3 34 -33 38 -83 38h-63c-50 0 -83 -1 -114 -3v-280c34 -6 57 -8 114 -8c98 0 185 5 207 12c15 5 32 35 40 79l6 34h41zM627 139v399c0 38 -1 56 -6 83 c-39 30 -89 44 -155 44c-191 0 -303 -110 -303 -295c0 -203 127 -346 307 -346c54 0 122 14 151 32c5 27 6 45 6 83"],57809:[469,20,921,45,882,"882 279c0 -12 -1 -21 -2 -35c-75 -11 -122 -14 -197 -14h-160c3 -58 10 -86 31 -119c30 -50 89 -78 161 -78c48 0 78 10 143 47l15 -10l-22 -34c-4 -6 -27 -18 -54 -29c-45 -17 -87 -27 -125 -27c-74 0 -125 24 -188 87c-66 -64 -118 -87 -193 -87 c-144 0 -246 104 -246 250c0 143 105 239 261 239c78 0 127 -20 189 -76c71 58 113 76 181 76c125 0 206 -74 206 -190zM449 203c0 144 -62 233 -163 233c-93 0 -140 -59 -140 -176c0 -146 69 -247 168 -247c86 0 135 69 135 190zM792 267c0 52 -7 78 -26 110 c-24 41 -53 59 -93 59c-46 0 -91 -20 -115 -51c-23 -29 -30 -58 -32 -115c58 -5 87 -7 138 -6"],57810:[469,20,1008,57,956,"956 279c0 -12 -1 -21 -2 -35c-81 -11 -131 -14 -212 -14h-171c2 -58 11 -86 33 -119c33 -50 96 -78 173 -78c51 0 83 10 153 47l17 -10l-24 -34c-4 -6 -29 -18 -58 -29c-48 -17 -94 -27 -135 -27c-79 0 -133 24 -201 87c-71 -64 -126 -87 -207 -87 c-155 0 -265 104 -265 250c0 143 113 239 281 239c83 0 136 -20 203 -76c76 58 121 76 194 76c134 0 221 -74 221 -190zM492 203c0 144 -67 233 -176 233c-99 0 -150 -59 -150 -176c0 -146 74 -247 180 -247c93 0 146 69 146 190zM859 267c0 52 -7 78 -27 110 c-26 41 -57 59 -101 59c-49 0 -97 -20 -122 -51c-25 -29 -33 -58 -36 -115c64 -5 94 -7 149 -6"],57811:[15,250,361,63,299,"299 -193l-40 -32c-28 -21 -64 -25 -100 -25c-64 0 -96 49 -96 92c0 69 65 135 139 173h45c-48 -35 -108 -91 -108 -147c0 -50 25 -72 52 -72c32 0 63 15 71 42l9 31l28 -7v-55"],57812:[15,250,406,77,330,"330 -193l-43 -32c-29 -21 -68 -25 -107 -25c-69 0 -103 49 -103 92c0 69 69 135 149 173h48c-52 -35 -116 -91 -116 -147c0 -50 27 -72 56 -72c34 0 68 15 76 42l10 31l30 -7v-55"],57813:[888,20,877,34,843,"843 367c0 -220 -186 -387 -430 -387c-220 0 -379 151 -379 361c0 220 166 368 414 368c242 0 395 -132 395 -342zM726 337c0 208 -110 330 -296 330c-179 0 -279 -104 -279 -289c0 -214 123 -356 306 -356c169 0 269 117 269 315zM563 749h-47l-170 73 c-38 17 -47 24 -47 39s16 27 36 27c18 -1 40 -9 65 -26"],57814:[888,20,960,46,914,"914 367c0 -220 -199 -387 -461 -387c-236 0 -407 151 -407 361c0 220 178 368 444 368c260 0 424 -132 424 -342zM789 337c0 208 -118 330 -319 330c-191 0 -299 -104 -299 -289c0 -214 132 -356 329 -356c181 0 289 117 289 315zM613 749h-50l-183 73 c-41 17 -50 24 -50 39s18 27 39 27c20 -1 43 -9 70 -26"],57815:[677,20,615,45,570,"570 237c0 -150 -120 -257 -288 -257c-140 0 -237 96 -237 237c0 149 110 252 269 252c149 0 256 -97 256 -232zM469 200c0 136 -74 236 -175 236c-95 0 -148 -65 -148 -185c0 -142 72 -238 179 -238c88 0 144 72 144 187zM411 506h-43l-157 90c-36 21 -44 29 -44 47 c0 19 15 34 34 34c16 0 36 -11 60 -33"],57816:[677,20,679,57,621,"621 237c0 -150 -128 -257 -309 -257c-150 0 -255 96 -255 237c0 149 119 252 289 252c161 0 275 -97 275 -232zM513 200c0 136 -80 236 -188 236c-103 0 -159 -65 -159 -185c0 -142 77 -238 192 -238c95 0 155 72 155 187zM451 506h-47l-169 90c-38 21 -47 29 -47 47 c0 19 17 34 37 34c17 0 38 -11 64 -33"],57817:[946,20,877,34,843,"843 367c0 -220 -186 -387 -430 -387c-220 0 -379 151 -379 361c0 220 166 368 414 368c242 0 395 -132 395 -342zM726 337c0 208 -110 330 -296 330c-179 0 -279 -104 -279 -289c0 -214 123 -356 306 -356c169 0 269 117 269 315zM543 887c0 -21 -22 -42 -56 -62 c-34 -22 -41 -24 -41 -31c0 0 5 -6 19 -17l-28 -12c-8 3 -29 20 -29 33c0 14 7 24 38 47c27 19 35 27 35 37c0 13 -21 24 -49 24c-18 0 -30 -4 -33 -9l-13 -21l-34 7l26 49c31 9 49 14 69 14c56 0 96 -26 96 -59"],57818:[946,20,960,46,914,"914 367c0 -220 -199 -387 -461 -387c-236 0 -407 151 -407 361c0 220 178 368 444 368c260 0 424 -132 424 -342zM789 337c0 208 -118 330 -319 330c-191 0 -299 -104 -299 -289c0 -214 132 -356 329 -356c181 0 289 117 289 315zM592 887c0 -21 -23 -42 -60 -62 c-37 -22 -44 -24 -44 -31c0 0 6 -6 20 -17l-29 -12c-10 3 -32 20 -32 33c0 14 8 24 41 47c29 19 37 27 37 37c0 13 -22 24 -52 24c-19 0 -32 -4 -35 -9l-14 -21l-37 7l28 49c33 9 53 14 74 14c60 0 103 -26 103 -59"],57819:[703,20,615,45,570,"570 237c0 -150 -120 -257 -288 -257c-140 0 -237 96 -237 237c0 149 110 252 269 252c149 0 256 -97 256 -232zM469 200c0 136 -74 236 -175 236c-95 0 -148 -65 -148 -185c0 -142 72 -238 179 -238c88 0 144 72 144 187zM409 644c0 -21 -22 -42 -56 -62 c-35 -22 -41 -24 -41 -31c0 0 5 -6 18 -17l-27 -12c-9 3 -29 20 -29 33c0 14 7 24 38 47c27 19 35 27 35 37c0 13 -21 24 -49 24c-18 0 -30 -4 -33 -9l-13 -21l-34 7l26 49c31 9 49 14 69 14c56 0 96 -26 96 -59"],57820:[703,20,679,57,621,"621 237c0 -150 -128 -257 -309 -257c-150 0 -255 96 -255 237c0 149 119 252 289 252c161 0 275 -97 275 -232zM513 200c0 136 -80 236 -188 236c-103 0 -159 -65 -159 -185c0 -142 77 -238 192 -238c95 0 155 72 155 187zM448 644c0 -21 -23 -42 -59 -62 c-38 -22 -45 -24 -45 -31c0 0 6 -6 20 -17l-29 -12c-10 3 -32 20 -32 33c0 14 8 24 41 47c29 19 38 27 38 37c0 13 -23 24 -53 24c-19 0 -32 -4 -35 -9l-14 -21l-37 7l29 49c32 9 52 14 73 14c60 0 103 -26 103 -59"],57821:[781,20,877,34,843,"843 367c0 -220 -186 -387 -430 -387c-220 0 -379 151 -379 361c0 220 166 368 414 368c96 0 179 -21 242 -60c34 20 40 49 40 85c0 9 -1 18 -1 28c49 9 59 12 94 19l12 -7c-9 -27 -43 -110 -108 -151c74 -59 116 -147 116 -256zM726 337c0 208 -110 330 -296 330 c-179 0 -279 -104 -279 -289c0 -214 123 -356 306 -356c169 0 269 117 269 315"],57822:[781,20,960,46,914,"914 367c0 -220 -199 -387 -461 -387c-236 0 -407 151 -407 361c0 220 178 368 444 368c103 0 192 -21 260 -60c36 20 43 49 43 85c0 9 -1 18 -1 28c53 9 63 12 101 19l13 -7c-10 -27 -47 -110 -116 -151c79 -59 124 -147 124 -256zM789 337c0 208 -118 330 -319 330 c-191 0 -299 -104 -299 -289c0 -214 132 -356 329 -356c181 0 289 117 289 315"],57823:[532,20,615,45,628,"628 525c-9 -27 -42 -107 -105 -149c30 -38 47 -85 47 -139c0 -150 -120 -257 -288 -257c-140 0 -237 96 -237 237c0 149 110 252 269 252c72 0 134 -23 179 -62c25 20 30 46 30 78c0 9 -1 18 -1 28c49 9 59 12 94 19zM469 200c0 136 -74 236 -175 236 c-95 0 -148 -65 -148 -185c0 -142 72 -238 179 -238c88 0 144 72 144 187"],57824:[532,20,679,57,683,"683 525c-9 -27 -45 -107 -112 -149c32 -38 50 -85 50 -139c0 -150 -128 -257 -309 -257c-150 0 -255 96 -255 237c0 149 119 252 289 252c78 0 144 -23 192 -62c27 20 33 46 33 78c0 9 -1 18 -1 28c53 9 63 12 101 19zM513 200c0 136 -80 236 -188 236 c-103 0 -159 -65 -159 -185c0 -142 77 -238 192 -238c95 0 155 72 155 187"],57825:[888,20,877,34,843,"843 367c0 -220 -186 -387 -430 -387c-220 0 -379 151 -379 361c0 220 166 368 414 368c96 0 179 -21 242 -60c34 20 40 49 40 85c0 9 -1 18 -1 28c49 9 59 12 94 19l12 -7c-9 -27 -43 -110 -108 -151c74 -59 116 -147 116 -256zM726 337c0 208 -110 330 -296 330 c-179 0 -279 -104 -279 -289c0 -214 123 -356 306 -356c169 0 269 117 269 315zM598 861c0 -15 -9 -22 -47 -39l-170 -73h-47l162 113c25 17 47 25 66 26c19 0 36 -12 36 -27"],57826:[888,20,960,46,914,"914 367c0 -220 -199 -387 -461 -387c-236 0 -407 151 -407 361c0 220 178 368 444 368c103 0 192 -21 260 -60c36 20 43 49 43 85c0 9 -1 18 -1 28c53 9 63 12 101 19l13 -7c-10 -27 -47 -110 -116 -151c79 -59 124 -147 124 -256zM789 337c0 208 -118 330 -319 330 c-191 0 -299 -104 -299 -289c0 -214 132 -356 329 -356c181 0 289 117 289 315zM651 861c0 -15 -10 -22 -51 -39l-182 -73h-51l175 113c27 17 50 25 70 26c21 0 39 -12 39 -27"],57827:[677,20,615,45,628,"628 525c-9 -27 -42 -107 -105 -149c30 -38 47 -85 47 -139c0 -150 -120 -257 -288 -257c-140 0 -237 96 -237 237c0 149 110 252 269 252c72 0 134 -23 179 -62c25 20 30 46 30 78c0 9 -1 18 -1 28c49 9 59 12 94 19zM469 200c0 136 -74 236 -175 236 c-95 0 -148 -65 -148 -185c0 -142 72 -238 179 -238c88 0 144 72 144 187zM455 643c0 -18 -8 -26 -44 -47l-157 -90h-43l150 138c24 22 44 33 60 33c18 0 34 -15 34 -34"],57828:[677,20,679,57,683,"683 525c-9 -27 -45 -107 -112 -149c32 -38 50 -85 50 -139c0 -150 -128 -257 -309 -257c-150 0 -255 96 -255 237c0 149 119 252 289 252c78 0 144 -23 192 -62c27 20 33 46 33 78c0 9 -1 18 -1 28c53 9 63 12 101 19zM513 200c0 136 -80 236 -188 236 c-103 0 -159 -65 -159 -185c0 -142 77 -238 192 -238c95 0 155 72 155 187zM497 643c0 -18 -8 -26 -46 -47l-169 -90h-47l162 138c25 22 47 33 64 33c20 0 36 -15 36 -34"],57829:[781,193,877,34,843,"843 367c0 -220 -186 -387 -430 -387c-220 0 -379 151 -379 361c0 220 166 368 414 368c96 0 179 -21 242 -60c34 20 40 49 40 85c0 9 -1 18 -1 28c49 9 59 12 94 19l12 -7c-9 -27 -43 -110 -108 -151c74 -59 116 -147 116 -256zM726 337c0 208 -110 330 -296 330 c-179 0 -279 -104 -279 -289c0 -214 123 -356 306 -356c169 0 269 117 269 315zM503 -143c0 -30 -22 -50 -55 -50s-54 20 -54 50s21 50 55 50c32 0 54 -21 54 -50"],57830:[781,193,960,46,914,"914 367c0 -220 -199 -387 -461 -387c-236 0 -407 151 -407 361c0 220 178 368 444 368c103 0 192 -21 260 -60c36 20 43 49 43 85c0 9 -1 18 -1 28c53 9 63 12 101 19l13 -7c-10 -27 -47 -110 -116 -151c79 -59 124 -147 124 -256zM789 337c0 208 -118 330 -319 330 c-191 0 -299 -104 -299 -289c0 -214 132 -356 329 -356c181 0 289 117 289 315zM549 -143c0 -30 -24 -50 -59 -50s-58 20 -58 50s23 50 60 50c33 0 57 -21 57 -50"],57831:[532,193,615,45,628,"628 525c-9 -27 -42 -107 -105 -149c30 -38 47 -85 47 -139c0 -150 -120 -257 -288 -257c-140 0 -237 96 -237 237c0 149 110 252 269 252c72 0 134 -23 179 -62c25 20 30 46 30 78c0 9 -1 18 -1 28c49 9 59 12 94 19zM469 200c0 136 -74 236 -175 236 c-95 0 -148 -65 -148 -185c0 -142 72 -238 179 -238c88 0 144 72 144 187zM362 -143c0 -30 -22 -50 -54 -50c-33 0 -55 20 -55 50s22 50 56 50c31 0 53 -21 53 -50"],57832:[532,193,679,57,683,"683 525c-9 -27 -45 -107 -112 -149c32 -38 50 -85 50 -139c0 -150 -128 -257 -309 -257c-150 0 -255 96 -255 237c0 149 119 252 289 252c78 0 144 -23 192 -62c27 20 33 46 33 78c0 9 -1 18 -1 28c53 9 63 12 101 19zM513 200c0 136 -80 236 -188 236 c-103 0 -159 -65 -159 -185c0 -142 77 -238 192 -238c95 0 155 72 155 187zM398 -143c0 -30 -23 -50 -59 -50c-35 0 -58 20 -58 50s23 50 60 50c34 0 57 -21 57 -50"],57833:[888,20,877,34,843,"843 367c0 -220 -186 -387 -430 -387c-220 0 -379 151 -379 361c0 220 166 368 414 368c96 0 179 -21 242 -60c34 20 40 49 40 85c0 9 -1 18 -1 28c49 9 59 12 94 19l12 -7c-9 -27 -43 -110 -108 -151c74 -59 116 -147 116 -256zM726 337c0 208 -110 330 -296 330 c-179 0 -279 -104 -279 -289c0 -214 123 -356 306 -356c169 0 269 117 269 315zM563 749h-47l-170 73c-38 17 -47 24 -47 39s16 27 36 27c18 -1 40 -9 65 -26"],57834:[888,20,960,46,914,"914 367c0 -220 -199 -387 -461 -387c-236 0 -407 151 -407 361c0 220 178 368 444 368c103 0 192 -21 260 -60c36 20 43 49 43 85c0 9 -1 18 -1 28c53 9 63 12 101 19l13 -7c-10 -27 -47 -110 -116 -151c79 -59 124 -147 124 -256zM789 337c0 208 -118 330 -319 330 c-191 0 -299 -104 -299 -289c0 -214 132 -356 329 -356c181 0 289 117 289 315zM613 749h-50l-183 73c-41 17 -50 24 -50 39s18 27 39 27c20 -1 43 -9 70 -26"],57835:[677,20,615,45,628,"628 525c-9 -27 -42 -107 -105 -149c30 -38 47 -85 47 -139c0 -150 -120 -257 -288 -257c-140 0 -237 96 -237 237c0 149 110 252 269 252c72 0 134 -23 179 -62c25 20 30 46 30 78c0 9 -1 18 -1 28c49 9 59 12 94 19zM469 200c0 136 -74 236 -175 236 c-95 0 -148 -65 -148 -185c0 -142 72 -238 179 -238c88 0 144 72 144 187zM405 506h-44l-157 90c-36 21 -44 29 -44 47c0 19 16 34 34 34c17 0 36 -11 60 -33"],57836:[677,20,679,57,683,"683 525c-9 -27 -45 -107 -112 -149c32 -38 50 -85 50 -139c0 -150 -128 -257 -309 -257c-150 0 -255 96 -255 237c0 149 119 252 289 252c78 0 144 -23 192 -62c27 20 33 46 33 78c0 9 -1 18 -1 28c53 9 63 12 101 19zM513 200c0 136 -80 236 -188 236 c-103 0 -159 -65 -159 -185c0 -142 77 -238 192 -238c95 0 155 72 155 187zM444 506h-47l-169 90c-38 21 -47 29 -47 47c0 19 17 34 37 34c17 0 38 -11 64 -33"],57837:[946,20,877,34,843,"843 367c0 -220 -186 -387 -430 -387c-220 0 -379 151 -379 361c0 220 166 368 414 368c96 0 179 -21 242 -60c34 20 40 49 40 85c0 9 -1 18 -1 28c49 9 59 12 94 19l12 -7c-9 -27 -43 -110 -108 -151c74 -59 116 -147 116 -256zM726 337c0 208 -110 330 -296 330 c-179 0 -279 -104 -279 -289c0 -214 123 -356 306 -356c169 0 269 117 269 315zM543 887c0 -21 -22 -42 -56 -62c-34 -22 -41 -24 -41 -31c0 0 5 -6 19 -17l-28 -12c-8 3 -29 20 -29 33c0 14 7 24 38 47c27 19 35 27 35 37c0 13 -21 24 -49 24c-18 0 -30 -4 -33 -9l-13 -21 l-34 7l26 49c31 9 49 14 69 14c56 0 96 -26 96 -59"],57838:[946,20,960,46,914,"914 367c0 -220 -199 -387 -461 -387c-236 0 -407 151 -407 361c0 220 178 368 444 368c103 0 192 -21 260 -60c36 20 43 49 43 85c0 9 -1 18 -1 28c53 9 63 12 101 19l13 -7c-10 -27 -47 -110 -116 -151c79 -59 124 -147 124 -256zM789 337c0 208 -118 330 -319 330 c-191 0 -299 -104 -299 -289c0 -214 132 -356 329 -356c181 0 289 117 289 315zM592 887c0 -21 -23 -42 -60 -62c-37 -22 -44 -24 -44 -31c0 0 6 -6 20 -17l-29 -12c-10 3 -32 20 -32 33c0 14 8 24 41 47c29 19 37 27 37 37c0 13 -22 24 -52 24c-19 0 -32 -4 -35 -9l-14 -21 l-37 7l28 49c33 9 53 14 74 14c60 0 103 -26 103 -59"],57839:[703,20,615,45,628,"628 525c-9 -27 -42 -107 -105 -149c30 -38 47 -85 47 -139c0 -150 -120 -257 -288 -257c-140 0 -237 96 -237 237c0 149 110 252 269 252c72 0 134 -23 179 -62c25 20 30 46 30 78c0 9 -1 18 -1 28c49 9 59 12 94 19zM469 200c0 136 -74 236 -175 236 c-95 0 -148 -65 -148 -185c0 -142 72 -238 179 -238c88 0 144 72 144 187zM402 644c0 -21 -21 -42 -55 -62c-35 -22 -42 -24 -42 -31c0 0 6 -6 19 -17l-27 -12c-9 3 -30 20 -30 33c0 14 8 24 38 47c28 19 35 27 35 37c0 13 -20 24 -49 24c-17 0 -29 -4 -32 -9l-14 -21l-33 7 l26 49c30 9 49 14 68 14c56 0 96 -26 96 -59"],57840:[703,20,679,57,683,"683 525c-9 -27 -45 -107 -112 -149c32 -38 50 -85 50 -139c0 -150 -128 -257 -309 -257c-150 0 -255 96 -255 237c0 149 119 252 289 252c78 0 144 -23 192 -62c27 20 33 46 33 78c0 9 -1 18 -1 28c53 9 63 12 101 19zM513 200c0 136 -80 236 -188 236 c-103 0 -159 -65 -159 -185c0 -142 77 -238 192 -238c95 0 155 72 155 187zM441 644c0 -21 -23 -42 -59 -62c-38 -22 -45 -24 -45 -31c0 0 6 -6 20 -17l-29 -12c-10 3 -32 20 -32 33c0 14 8 24 41 47c29 19 38 27 38 37c0 13 -23 24 -53 24c-19 0 -32 -4 -35 -9l-14 -21 l-37 7l29 49c32 9 52 14 73 14c60 0 103 -26 103 -59"],57841:[872,20,877,34,843,"843 367c0 -220 -186 -387 -430 -387c-220 0 -379 151 -379 361c0 220 166 368 414 368c96 0 179 -21 242 -60c34 20 40 49 40 85c0 9 -1 18 -1 28c49 9 59 12 94 19l12 -7c-9 -27 -43 -110 -108 -151c74 -59 116 -147 116 -256zM726 337c0 208 -110 330 -296 330 c-179 0 -279 -104 -279 -289c0 -214 123 -356 306 -356c169 0 269 117 269 315zM629 872c-4 -58 -57 -105 -119 -105c-24 0 -41 4 -74 19c-40 18 -62 26 -77 26c-26 0 -44 -14 -58 -45h-32c16 65 56 100 116 100c26 0 39 -4 97 -30c26 -11 38 -15 51 -15c31 0 48 13 65 50 h31"],57842:[872,20,960,46,914,"914 367c0 -220 -199 -387 -461 -387c-236 0 -407 151 -407 361c0 220 178 368 444 368c103 0 192 -21 260 -60c36 20 43 49 43 85c0 9 -1 18 -1 28c53 9 63 12 101 19l13 -7c-10 -27 -47 -110 -116 -151c79 -59 124 -147 124 -256zM789 337c0 208 -118 330 -319 330 c-191 0 -299 -104 -299 -289c0 -214 132 -356 329 -356c181 0 289 117 289 315zM685 872c-5 -58 -61 -105 -128 -105c-26 0 -44 4 -80 19c-43 18 -66 26 -83 26c-28 0 -46 -14 -62 -45h-34c17 65 60 100 124 100c29 0 43 -4 105 -30c28 -11 41 -15 55 -15c32 0 51 13 69 50 h34"],57843:[645,20,615,45,628,"628 525c-9 -27 -42 -107 -105 -149c30 -38 47 -85 47 -139c0 -150 -120 -257 -288 -257c-140 0 -237 96 -237 237c0 149 110 252 269 252c72 0 134 -23 179 -62c25 20 30 46 30 78c0 9 -1 18 -1 28c49 9 59 12 94 19zM469 200c0 136 -74 236 -175 236 c-95 0 -148 -65 -148 -185c0 -142 72 -238 179 -238c88 0 144 72 144 187zM487 645c-4 -58 -56 -105 -118 -105c-24 0 -42 4 -75 19c-40 18 -62 26 -77 26c-26 0 -44 -14 -58 -45h-31c15 65 55 100 115 100c26 0 39 -4 97 -30c26 -11 38 -15 51 -15c31 0 48 13 65 50h31"],57844:[645,20,679,57,683,"683 525c-9 -27 -45 -107 -112 -149c32 -38 50 -85 50 -139c0 -150 -128 -257 -309 -257c-150 0 -255 96 -255 237c0 149 119 252 289 252c78 0 144 -23 192 -62c27 20 33 46 33 78c0 9 -1 18 -1 28c53 9 63 12 101 19zM513 200c0 136 -80 236 -188 236 c-103 0 -159 -65 -159 -185c0 -142 77 -238 192 -238c95 0 155 72 155 187zM532 645c-4 -58 -60 -105 -127 -105c-26 0 -45 4 -80 19c-43 18 -66 26 -83 26c-28 0 -47 -14 -62 -45h-34c17 65 60 100 124 100c28 0 42 -4 105 -30c28 -11 40 -15 54 -15c33 0 52 13 70 50h33"],57845:[888,20,877,34,843,"843 367c0 -220 -186 -387 -430 -387c-220 0 -379 151 -379 361c0 220 166 368 414 368c242 0 395 -132 395 -342zM726 337c0 208 -110 330 -296 330c-179 0 -279 -104 -279 -289c0 -214 123 -356 306 -356c169 0 269 117 269 315zM736 861c0 -15 -9 -22 -47 -39 l-170 -73h-47l163 113c25 17 46 25 65 26c20 0 36 -12 36 -27zM562 861c0 -15 -9 -22 -47 -39l-170 -73h-47l162 113c25 17 47 25 66 26c19 0 36 -12 36 -27"],57846:[888,20,960,46,914,"914 367c0 -220 -199 -387 -461 -387c-236 0 -407 151 -407 361c0 220 178 368 444 368c260 0 424 -132 424 -342zM789 337c0 208 -118 330 -319 330c-191 0 -299 -104 -299 -289c0 -214 132 -356 329 -356c181 0 289 117 289 315zM799 861c0 -15 -9 -22 -50 -39 l-183 -73h-50l174 113c27 17 51 25 71 26c21 0 38 -12 38 -27zM612 861c0 -15 -9 -22 -50 -39l-183 -73h-50l174 113c27 17 51 25 70 26c21 0 39 -12 39 -27"],57847:[683,20,615,45,583,"570 237c0 -150 -120 -257 -288 -257c-140 0 -237 96 -237 237c0 149 110 252 269 252c149 0 256 -97 256 -232zM469 200c0 136 -74 236 -175 236c-95 0 -148 -65 -148 -185c0 -142 72 -238 179 -238c88 0 144 72 144 187zM420 650c0 -16 -11 -29 -43 -50l-147 -98h-43 l139 148c19 20 43 33 60 33c19 0 34 -15 34 -33zM583 650c0 -16 -11 -29 -42 -50l-147 -98h-44l140 148c18 20 42 33 60 33s33 -15 33 -33"],57848:[683,20,679,57,635,"621 237c0 -150 -128 -257 -309 -257c-150 0 -255 96 -255 237c0 149 119 252 289 252c161 0 275 -97 275 -232zM513 200c0 136 -80 236 -188 236c-103 0 -159 -65 -159 -185c0 -142 77 -238 192 -238c95 0 155 72 155 187zM460 650c0 -16 -12 -29 -46 -50l-158 -98h-46 l149 148c20 20 46 33 65 33c20 0 36 -15 36 -33zM635 650c0 -16 -11 -29 -45 -50l-158 -98h-47l150 148c20 20 45 33 64 33c20 0 36 -15 36 -33"],57849:[846,20,877,34,843,"843 367c0 -220 -186 -387 -430 -387c-220 0 -379 151 -379 361c0 220 166 368 414 368c242 0 395 -132 395 -342zM726 337c0 208 -110 330 -296 330c-179 0 -279 -104 -279 -289c0 -214 123 -356 306 -356c169 0 269 117 269 315zM619 793h-340v53h340v-53"],57850:[846,20,960,46,914,"914 367c0 -220 -199 -387 -461 -387c-236 0 -407 151 -407 361c0 220 178 368 444 368c260 0 424 -132 424 -342zM789 337c0 208 -118 330 -319 330c-191 0 -299 -104 -299 -289c0 -214 132 -356 329 -356c181 0 289 117 289 315zM674 793h-365v53h365v-53"],57851:[619,20,615,45,570,"570 237c0 -150 -120 -257 -288 -257c-140 0 -237 96 -237 237c0 149 110 252 269 252c149 0 256 -97 256 -232zM469 200c0 136 -74 236 -175 236c-95 0 -148 -65 -148 -185c0 -142 72 -238 179 -238c88 0 144 72 144 187zM484 566h-340v53h340v-53"],57852:[619,20,679,57,621,"621 237c0 -150 -128 -257 -309 -257c-150 0 -255 96 -255 237c0 149 119 252 289 252c161 0 275 -97 275 -232zM513 200c0 136 -80 236 -188 236c-103 0 -159 -65 -159 -185c0 -142 77 -238 192 -238c95 0 155 72 155 187zM529 566h-365v53h365v-53"],57853:[694,3,565,75,466,"466 -3l-172 3l-179 -3v30l61 3c59 3 71 14 71 66v485c0 24 -3 33 -9 33l-3 -1l-141 -58h-11l-8 43c100 32 177 62 248 96l15 -5v-593c0 -52 11 -63 71 -66l57 -3v-30"],57854:[694,3,625,90,509,"509 -3l-184 3l-193 -3v30l66 3c63 3 76 14 76 66v485c0 24 -2 33 -9 33l-4 -1l-151 -58h-12l-8 43c107 32 190 62 266 96l16 -5v-593c0 -52 12 -63 76 -66l61 -3v-30"],57855:[854,165,877,34,843,"843 367c0 -205 -162 -364 -381 -385v-147h-48v145c-221 0 -380 151 -380 361s150 354 380 367v146h48v-145c234 -5 381 -136 381 -342zM726 337c0 208 -110 330 -296 330c-179 0 -279 -104 -279 -289c0 -214 123 -356 306 -356c169 0 269 117 269 315"],57856:[854,165,960,46,914,"914 367c0 -205 -173 -364 -408 -385v-147h-52v145c-237 0 -408 151 -408 361s161 354 408 367v146h52v-145c250 -5 408 -136 408 -342zM789 337c0 208 -118 330 -319 330c-191 0 -299 -104 -299 -289c0 -214 132 -356 329 -356c181 0 289 117 289 315"],57857:[614,165,615,45,570,"570 237c0 -136 -99 -237 -243 -254v-148h-39v145c-146 0 -243 96 -243 237s98 240 243 251v146h39v-145c143 -6 243 -101 243 -232zM469 200c0 136 -74 236 -175 236c-95 0 -148 -65 -148 -185c0 -142 72 -238 179 -238c88 0 144 72 144 187"],57858:[614,165,679,57,621,"621 237c0 -136 -106 -237 -261 -254v-148h-42v145c-156 0 -261 96 -261 237s106 240 261 251v146h42v-145c154 -6 261 -101 261 -232zM513 200c0 136 -80 236 -188 236c-103 0 -159 -65 -159 -185c0 -142 77 -238 192 -238c95 0 155 72 155 187"],57859:[709,20,928,43,879,"879 679l-96 -83c60 -70 85 -135 85 -226c0 -222 -184 -390 -427 -390c-65 0 -129 13 -181 36c-27 11 -45 23 -82 51l-99 -85l-36 29l102 88c-31 38 -42 55 -55 87c-20 46 -31 102 -31 156c0 221 165 367 413 367c70 0 141 -13 196 -36c27 -11 45 -21 82 -47l94 83z M751 340c0 80 -11 129 -42 191l-460 -400c64 -77 132 -109 231 -109c172 0 271 116 271 318zM681 570c-42 44 -67 61 -118 78c-37 13 -74 19 -114 19c-174 0 -273 -106 -273 -292c0 -83 13 -142 48 -208"],57860:[709,20,1015,55,952,"952 679l-102 -83c64 -70 91 -135 91 -226c0 -222 -198 -390 -459 -390c-69 0 -138 13 -194 36c-28 11 -48 23 -88 51l-106 -85l-39 29l110 88c-34 38 -46 55 -60 87c-21 46 -32 102 -32 156c0 221 176 367 443 367c75 0 151 -13 211 -36c28 -11 48 -21 87 -47l101 83z M816 340c0 80 -12 129 -46 191l-494 -400c69 -77 142 -109 248 -109c185 0 292 116 292 318zM741 570c-46 44 -73 61 -128 78c-40 13 -79 19 -121 19c-188 0 -294 -106 -294 -292c0 -83 14 -142 51 -208"],57861:[474,23,626,27,588,"588 449l-69 -61c41 -51 57 -92 57 -150c0 -149 -120 -258 -285 -258c-68 0 -113 15 -165 57l-68 -60l-31 23l73 64c-36 51 -50 93 -50 152c0 148 114 253 274 253c66 0 112 -15 167 -55l67 60zM474 197c0 43 -7 82 -24 130l-259 -232c37 -57 80 -82 138 -82 c88 0 145 73 145 184zM433 362c-36 50 -79 74 -134 74c-94 0 -147 -66 -147 -180c0 -45 6 -81 21 -126"],57862:[474,23,691,39,640,"640 449l-74 -61c45 -51 61 -92 61 -150c0 -149 -128 -258 -305 -258c-74 0 -122 15 -178 57l-73 -60l-32 23l78 64c-39 51 -54 93 -54 152c0 148 122 253 294 253c71 0 120 -15 179 -55l73 60zM518 197c0 43 -8 82 -25 130l-279 -232c40 -57 86 -82 149 -82 c93 0 155 73 155 184zM474 362c-39 50 -84 74 -144 74c-101 0 -158 -66 -158 -180c0 -45 7 -81 23 -126"],57863:[872,20,877,34,843,"843 367c0 -220 -186 -387 -430 -387c-220 0 -379 151 -379 361c0 220 166 368 414 368c242 0 395 -132 395 -342zM726 337c0 208 -110 330 -296 330c-179 0 -279 -104 -279 -289c0 -214 123 -356 306 -356c169 0 269 117 269 315zM629 872c-4 -58 -57 -105 -119 -105 c-24 0 -41 4 -74 19c-40 18 -62 26 -77 26c-26 0 -44 -14 -58 -45h-32c16 65 56 100 116 100c26 0 39 -4 97 -30c26 -11 38 -15 51 -15c31 0 48 13 65 50h31"],57864:[872,20,960,46,914,"914 367c0 -220 -199 -387 -461 -387c-236 0 -407 151 -407 361c0 220 178 368 444 368c260 0 424 -132 424 -342zM789 337c0 208 -118 330 -319 330c-191 0 -299 -104 -299 -289c0 -214 132 -356 329 -356c181 0 289 117 289 315zM685 872c-5 -58 -61 -105 -128 -105 c-26 0 -44 4 -80 19c-43 18 -66 26 -83 26c-28 0 -46 -14 -62 -45h-34c17 65 60 100 124 100c29 0 43 -4 105 -30c28 -11 41 -15 55 -15c32 0 51 13 69 50h34"],57865:[645,20,615,45,570,"570 237c0 -150 -120 -257 -288 -257c-140 0 -237 96 -237 237c0 149 110 252 269 252c149 0 256 -97 256 -232zM469 200c0 136 -74 236 -175 236c-95 0 -148 -65 -148 -185c0 -142 72 -238 179 -238c88 0 144 72 144 187zM494 645c-4 -58 -57 -105 -119 -105 c-24 0 -41 4 -74 19c-40 18 -62 26 -77 26c-27 0 -44 -14 -58 -45h-32c16 65 56 100 116 100c26 0 39 -4 97 -30c26 -11 38 -15 51 -15c31 0 48 13 64 50h32"],57866:[645,20,679,57,621,"621 237c0 -150 -128 -257 -309 -257c-150 0 -255 96 -255 237c0 149 119 252 289 252c161 0 275 -97 275 -232zM513 200c0 136 -80 236 -188 236c-103 0 -159 -65 -159 -185c0 -142 77 -238 192 -238c95 0 155 72 155 187zM539 645c-4 -58 -60 -105 -127 -105 c-26 0 -45 4 -80 19c-43 18 -66 26 -83 26c-28 0 -46 -14 -62 -45h-34c17 65 60 100 124 100c28 0 43 -4 105 -30c28 -11 40 -15 55 -15c32 0 51 13 69 50h33"],57867:[692,3,678,34,642,"642 537c0 -120 -114 -213 -264 -213c-21 0 -37 1 -63 6l-11 36c29 -8 45 -10 68 -10c95 0 161 63 161 153c0 95 -63 145 -181 145c-37 0 -68 -4 -107 -12v-522c0 -79 6 -87 56 -90l52 -3v-30l-160 3l-159 -3v30l52 3c50 3 56 11 56 90v449c0 74 -9 87 -58 90l-49 3v30 l198 -3c63 0 124 3 186 3c138 0 223 -59 223 -155"],57868:[692,3,747,46,699,"699 537c0 -120 -123 -213 -284 -213c-23 0 -39 1 -67 6l-12 36c30 -8 48 -10 72 -10c102 0 174 63 174 153c0 95 -68 145 -195 145c-39 0 -73 -4 -114 -12v-522c0 -79 6 -87 59 -90l57 -3v-30l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v449c0 74 -10 87 -62 90l-53 3v30 l213 -3l199 3c148 0 240 -59 240 -155"],57869:[469,281,675,19,614,"614 271c0 -64 -51 -167 -95 -193l-124 -74c-18 -10 -46 -16 -78 -16c-49 0 -84 7 -116 25v-189c0 -63 3 -70 40 -72l50 -3v-30l-136 3l-136 -3v30l50 3c37 2 40 9 40 72v503c0 66 -4 73 -48 73h-40v28c58 6 114 20 170 41l10 -4v-96l89 75c18 15 57 25 97 25 c127 0 227 -87 227 -198zM519 234c0 104 -65 170 -168 170c-54 0 -99 -19 -131 -56c-14 -17 -19 -28 -19 -42v-208c42 -41 87 -59 147 -59c98 0 171 83 171 195"],57870:[469,281,743,29,668,"668 271c0 -64 -55 -167 -102 -193l-133 -74c-19 -10 -49 -16 -83 -16c-53 0 -90 7 -125 25v-189c0 -63 3 -70 43 -72l54 -3v-30l-146 3l-147 -3v30l54 3c40 2 43 9 43 72v503c0 66 -4 73 -51 73h-43v28c62 6 123 20 182 41l11 -4v-96l96 75c18 15 61 25 104 25 c136 0 243 -87 243 -198zM566 234c0 104 -70 170 -180 170c-58 0 -106 -19 -140 -56c-15 -17 -21 -28 -21 -42v-208c45 -41 93 -59 158 -59c105 0 183 83 183 195"],57871:[695,150,705,53,652,"652 -150l-220 3l-220 -3v30l45 3c49 3 58 16 58 90v372c-79 5 -127 20 -181 57c-53 37 -81 85 -81 140c0 90 79 157 194 153l64 -2l158 -4c60 0 106 1 183 5v-30l-35 -3c-57 -5 -69 -20 -69 -87v-601c0 -74 9 -87 58 -90l46 -3v-30zM315 382v273c-6 1 -13 1 -16 1 c-72 0 -126 -55 -126 -130c0 -74 51 -125 142 -144zM469 -120v775h-74v-775h74"],57872:[695,150,775,66,709,"709 -150l-236 3l-237 -3v30l50 3c52 3 62 16 62 90v372c-86 5 -137 20 -195 57c-57 37 -87 85 -87 140c0 90 85 157 208 153l69 -2l170 -4l196 5v-30l-37 -3c-61 -5 -74 -20 -74 -87v-601c0 -74 9 -87 62 -90l49 -3v-30zM348 382v273c-7 1 -14 1 -18 1 c-77 0 -135 -55 -135 -130c0 -74 54 -125 153 -144zM513 -120v775h-80v-775h80"],57873:[709,20,936,53,884,"397 535c0 -96 -75 -167 -177 -167c-97 0 -167 65 -167 154c0 97 75 167 178 167c95 0 166 -66 166 -154zM318 533c0 82 -34 133 -90 133c-60 0 -97 -54 -97 -140s33 -135 90 -135c59 0 97 56 97 142zM884 167c0 -96 -75 -167 -176 -167c-97 0 -168 65 -168 154 c0 97 75 167 178 167c95 0 166 -66 166 -154zM806 165c0 82 -35 133 -91 133c-60 0 -97 -54 -97 -140s33 -135 91 -135c59 0 97 56 97 142zM681 709l-399 -729h-43l399 729h43"],57874:[709,20,1023,66,958,"435 535c0 -96 -80 -167 -189 -167c-104 0 -180 65 -180 154c0 97 80 167 192 167c101 0 177 -66 177 -154zM351 533c0 82 -37 133 -97 133c-64 0 -104 -54 -104 -140s35 -135 97 -135c63 0 104 56 104 142zM958 167c0 -96 -80 -167 -189 -167c-104 0 -180 65 -180 154 c0 97 80 167 191 167c102 0 178 -66 178 -154zM874 165c0 82 -37 133 -97 133c-64 0 -104 -54 -104 -140s35 -135 97 -135c63 0 104 56 104 142zM741 709l-429 -729h-46l428 729h47"],57875:[111,5,292,83,209,"209 53c0 -31 -30 -58 -65 -58c-32 0 -61 28 -61 58s29 58 62 58c34 0 64 -28 64 -58"],57876:[111,5,332,98,234,"234 53c0 -31 -33 -58 -70 -58c-34 0 -66 28 -66 58s32 58 67 58c36 0 69 -28 69 -58"],57877:[709,20,1462,79,1410,"381 541c0 -92 -68 -161 -156 -161c-85 0 -146 62 -146 148c0 94 65 161 156 161c82 0 146 -64 146 -148zM311 537c0 81 -30 129 -79 129c-53 0 -84 -50 -84 -137c0 -81 28 -126 78 -126c52 0 85 52 85 134zM705 161c0 -92 -67 -161 -155 -161c-85 0 -147 62 -147 148 c0 94 66 161 156 161c83 0 146 -64 146 -148zM636 157c0 81 -30 129 -79 129c-53 0 -84 -50 -84 -137c0 -81 27 -126 78 -126c52 0 85 52 85 134zM1057 161c0 -92 -67 -161 -155 -161c-85 0 -146 62 -146 148c0 94 65 161 155 161c83 0 146 -64 146 -148zM988 157 c0 81 -30 129 -79 129c-53 0 -84 -50 -84 -137c0 -81 28 -126 78 -126c52 0 85 52 85 134zM625 709l-426 -729h-44l426 729h44zM1410 161c0 -92 -68 -161 -156 -161c-85 0 -146 62 -146 148c0 94 65 161 155 161c83 0 147 -64 147 -148zM1340 157c0 81 -30 129 -79 129 c-53 0 -84 -50 -84 -137c0 -81 28 -126 78 -126c52 0 85 52 85 134"],57878:[709,20,1588,94,1522,"418 541c0 -92 -73 -161 -168 -161c-91 0 -156 62 -156 148c0 94 70 161 167 161c89 0 157 -64 157 -148zM343 537c0 81 -32 129 -84 129c-58 0 -90 -50 -90 -137c0 -81 29 -126 83 -126c56 0 91 52 91 134zM766 161c0 -92 -72 -161 -167 -161c-91 0 -157 62 -157 148 c0 94 71 161 168 161c89 0 156 -64 156 -148zM692 157c0 81 -32 129 -85 129c-57 0 -90 -50 -90 -137c0 -81 29 -126 83 -126c56 0 92 52 92 134zM1144 161c0 -92 -72 -161 -167 -161c-91 0 -157 62 -157 148c0 94 70 161 168 161c89 0 156 -64 156 -148zM1069 157 c0 81 -31 129 -84 129c-57 0 -90 -50 -90 -137c0 -81 29 -126 83 -126c56 0 91 52 91 134zM680 709l-458 -729h-46l457 729h47zM1522 161c0 -92 -72 -161 -167 -161c-91 0 -157 62 -157 148c0 94 70 161 167 161c89 0 157 -64 157 -148zM1447 157c0 81 -31 129 -84 129 c-57 0 -90 -50 -90 -137c0 -81 29 -126 83 -126c56 0 91 52 91 134"],57879:[709,20,1110,79,1057,"381 541c0 -92 -68 -161 -156 -161c-85 0 -146 62 -146 148c0 94 65 161 156 161c82 0 146 -64 146 -148zM311 537c0 81 -30 129 -79 129c-53 0 -84 -50 -84 -137c0 -81 28 -126 78 -126c52 0 85 52 85 134zM705 161c0 -92 -67 -161 -155 -161c-85 0 -147 62 -147 148 c0 94 66 161 156 161c83 0 146 -64 146 -148zM636 157c0 81 -30 129 -79 129c-53 0 -84 -50 -84 -137c0 -81 27 -126 78 -126c52 0 85 52 85 134zM1057 161c0 -92 -67 -161 -155 -161c-85 0 -146 62 -146 148c0 94 65 161 155 161c83 0 146 -64 146 -148zM988 157 c0 81 -30 129 -79 129c-53 0 -84 -50 -84 -137c0 -81 28 -126 78 -126c52 0 85 52 85 134zM625 709l-426 -729h-44l426 729h44"],57880:[709,20,1210,94,1144,"418 541c0 -92 -73 -161 -168 -161c-91 0 -156 62 -156 148c0 94 70 161 167 161c89 0 157 -64 157 -148zM343 537c0 81 -32 129 -84 129c-58 0 -90 -50 -90 -137c0 -81 29 -126 83 -126c56 0 91 52 91 134zM766 161c0 -92 -72 -161 -167 -161c-91 0 -157 62 -157 148 c0 94 71 161 168 161c89 0 156 -64 156 -148zM692 157c0 81 -32 129 -85 129c-57 0 -90 -50 -90 -137c0 -81 29 -126 83 -126c56 0 92 52 92 134zM1144 161c0 -92 -72 -161 -167 -161c-91 0 -157 62 -157 148c0 94 70 161 168 161c89 0 156 -64 156 -148zM1069 157 c0 81 -31 129 -84 129c-57 0 -90 -50 -90 -137c0 -81 29 -126 83 -126c56 0 91 52 91 134zM680 709l-458 -729h-46l457 729h47"],57881:[709,176,877,34,843,"843 -120l-92 -56c-43 8 -77 15 -115 26l-162 46c-33 10 -64 15 -85 15c-11 0 -17 -2 -30 -8l-65 -32l3 32c61 43 98 69 118 76l6 2c-234 0 -387 143 -387 362c0 218 166 366 410 366s399 -131 399 -338c0 -144 -81 -274 -213 -343c-56 -30 -97 -40 -183 -47 c46 -5 64 -10 132 -37c87 -34 147 -49 199 -49c10 0 22 1 65 6v-21zM726 335c0 210 -109 332 -296 332c-180 0 -279 -104 -279 -292c0 -99 32 -195 87 -258c54 -62 128 -94 221 -94c171 0 267 112 267 312"],57882:[709,176,960,46,914,"914 -120l-98 -56c-47 8 -83 15 -124 26l-174 46c-36 10 -69 15 -91 15c-12 0 -19 -2 -33 -8l-69 -32l3 32c65 43 105 69 127 76l6 2c-251 0 -415 143 -415 362c0 218 178 366 440 366s428 -131 428 -338c0 -144 -87 -274 -228 -343c-61 -30 -104 -40 -197 -47 c49 -5 69 -10 142 -37c93 -34 158 -49 214 -49c10 0 23 1 69 6v-21zM789 335c0 210 -117 332 -319 332c-193 0 -299 -104 -299 -292c0 -99 35 -195 94 -258c58 -62 138 -94 237 -94c184 0 287 112 287 312"],57883:[469,281,630,48,620,"620 -281l-134 3l-151 -3v30l63 3c36 2 40 9 40 72v242l-113 -66c-14 -8 -33 -12 -56 -12c-135 0 -221 85 -221 216c0 87 36 153 106 194l91 54c17 9 55 17 87 17c46 0 93 -10 149 -33l53 31l21 -11c-19 -38 -25 -76 -25 -138v-494c0 -63 3 -70 40 -72l50 -3v-30z M438 120v261c-38 29 -76 41 -129 41c-105 0 -166 -64 -166 -174c0 -121 66 -203 162 -203c27 0 52 7 78 20c29 15 55 41 55 55"],57884:[469,281,695,61,675,"675 -281l-144 3l-162 -3v30l68 3c38 2 43 9 43 72v242l-122 -66c-15 -8 -35 -12 -60 -12c-145 0 -237 85 -237 216c0 87 39 153 113 194l99 54c17 9 58 17 92 17c50 0 101 -10 160 -33l58 31l22 -11c-20 -38 -27 -76 -27 -138v-494c0 -63 4 -70 43 -72l54 -3v-30z M480 120v261c-41 29 -82 41 -139 41c-113 0 -178 -64 -178 -174c0 -121 71 -203 174 -203c28 0 55 7 83 20c32 15 60 41 60 55"],57885:[694,5,504,57,441,"441 540c0 -57 -28 -96 -120 -174c-89 -73 -103 -90 -103 -123c0 -16 7 -29 24 -48l-23 -14c-32 19 -48 43 -48 73c0 34 18 61 84 128c65 65 84 97 84 137c0 64 -55 109 -134 109c-49 0 -83 -15 -95 -42l-22 -48l-31 8l41 113c58 26 96 35 144 35c112 0 199 -67 199 -154 zM290 53c0 -31 -30 -58 -65 -58c-32 0 -61 28 -61 58s29 58 62 58c34 0 64 -28 64 -58"],57886:[694,5,559,70,482,"482 540c0 -57 -29 -96 -129 -174c-94 -73 -110 -90 -110 -123c0 -16 7 -29 26 -48l-24 -14c-35 19 -52 43 -52 73c0 34 19 61 90 128c69 65 90 97 90 137c0 64 -59 109 -144 109c-52 0 -88 -15 -101 -42l-24 -48l-34 8l45 113c62 26 103 35 154 35 c121 0 213 -67 213 -154zM321 53c0 -31 -33 -58 -71 -58c-33 0 -65 28 -65 58s32 58 67 58c36 0 69 -28 69 -58"],57887:[454,245,504,63,447,"447 -97l-41 -113c-58 -26 -96 -35 -144 -35c-112 0 -199 67 -199 154c0 57 28 96 120 174c89 73 103 90 103 123c0 16 -7 29 -24 48l23 14c32 -19 48 -43 48 -73c0 -34 -18 -61 -84 -128c-65 -65 -84 -97 -84 -137c0 -64 55 -109 134 -109c49 0 83 15 95 42l21 48z M340 396c0 -30 -29 -58 -62 -58c-34 0 -64 28 -64 58c0 31 30 58 65 58c32 0 61 -28 61 -58"],57888:[454,245,559,77,489,"489 -97l-44 -113c-62 -26 -103 -35 -155 -35c-120 0 -213 67 -213 154c0 57 30 96 129 174c95 73 110 90 110 123c0 16 -7 29 -26 48l25 14c35 -19 51 -43 51 -73c0 -34 -18 -61 -90 -128c-69 -65 -90 -97 -90 -137c0 -64 60 -109 144 -109c53 0 89 15 102 42l23 48z M375 396c0 -30 -32 -58 -67 -58c-36 0 -69 28 -69 58c0 31 33 58 70 58c34 0 66 -28 66 -58"],57889:[709,-469,424,67,357,"159 665l-35 -196h-21l-36 196v5c0 19 24 39 47 39c22 0 45 -20 45 -38v-6zM357 665l-35 -196h-22l-36 196v5c0 19 24 39 47 39s46 -20 46 -38v-6"],57890:[709,-469,474,81,392,"180 665l-37 -196h-24l-38 196v5c0 19 26 39 50 39c25 0 49 -20 49 -38v-6zM392 665l-37 -196h-24l-38 196v5c0 19 25 39 50 39c24 0 49 -20 49 -38v-6"],57891:[110,153,565,66,499,"271 97c-38 -86 -79 -153 -141 -226l-48 -24l-16 10c52 77 78 144 85 223l105 30zM499 97c-37 -86 -78 -153 -140 -226l-48 -24l-17 10c53 77 79 144 86 223l105 30"],57892:[110,153,625,80,545,"300 97c-40 -86 -85 -153 -151 -226l-52 -24l-17 10c56 77 84 144 91 223l113 30zM545 97c-39 -86 -84 -153 -151 -226l-51 -24l-18 10c57 77 85 144 92 223l113 30"],57893:[709,-446,565,66,499,"271 699c-53 -76 -79 -144 -86 -223l-105 -30l-14 13c37 86 78 153 140 226l48 24zM499 699c-52 -76 -78 -144 -85 -223l-105 -30l-15 13c38 86 79 153 141 226l48 24"],57894:[709,-446,625,80,545,"300 699c-57 -76 -85 -144 -92 -223l-113 -30l-15 13c39 86 84 153 151 226l51 24zM545 699c-56 -76 -84 -144 -91 -223l-113 -30l-16 13c40 86 85 153 151 226l52 24"],57895:[709,-446,565,66,499,"271 696c-38 -86 -79 -153 -141 -226l-48 -24l-16 10c52 77 78 143 85 223l105 30zM499 696c-37 -86 -78 -153 -140 -226l-48 -24l-17 10c53 77 79 143 86 223l105 30"],57896:[709,-446,625,80,545,"300 696c-40 -86 -85 -153 -151 -226l-52 -24l-17 10c56 77 84 143 91 223l113 30zM545 696c-39 -86 -84 -153 -151 -226l-51 -24l-18 10c57 77 85 143 92 223l113 30"],57897:[709,-446,323,59,264,"264 699c-52 -76 -79 -144 -85 -223l-106 -30l-14 13c37 86 79 153 141 226l48 24"],57898:[709,-446,365,73,293,"293 699c-57 -76 -85 -144 -92 -223l-113 -30l-15 13c39 86 84 153 151 226l51 24"],57899:[709,-446,323,59,264,"264 696c-37 -86 -79 -153 -141 -226l-48 -24l-16 10c52 77 79 143 85 223l106 30"],57900:[709,-446,365,73,293,"293 696c-40 -86 -85 -153 -151 -226l-52 -24l-17 10c56 77 84 143 91 223l113 30"],57901:[110,153,323,34,239,"239 97c-37 -86 -79 -153 -141 -226l-48 -24l-16 10c52 77 78 144 85 223l106 30"],57902:[110,153,365,46,266,"266 97c-40 -86 -85 -153 -151 -226l-52 -24l-17 10c56 77 84 144 91 223l113 30"],57903:[709,-469,247,76,169,"169 665l-35 -196h-22l-36 196v5c0 19 24 39 47 39s46 -20 46 -38v-6"],57904:[709,-469,283,91,191,"191 665l-38 -196h-23l-39 196v5c0 19 26 39 51 39c24 0 49 -20 49 -38v-6"],57905:[692,3,748,34,739,"739 -3c-26 2 -52 3 -78 3c-25 0 -49 -1 -74 -3l-45 54l-201 247c-17 22 -26 33 -50 57v16h32c126 0 206 58 206 150c0 85 -63 133 -177 133c-37 0 -70 -4 -107 -12v-522c0 -79 6 -87 56 -90l52 -3v-30l-160 3l-159 -3v30l52 3c50 3 56 11 56 90v449c0 78 -6 87 -56 90 l-44 3v30l188 -3l195 3c142 0 213 -54 213 -150c0 -58 -31 -108 -87 -145c-36 -23 -65 -34 -126 -48l248 -296c14 -17 31 -23 66 -26v-30"],57906:[692,3,822,46,803,"803 -3c-28 2 -56 3 -85 3c-26 0 -52 -1 -79 -3l-48 54l-215 247c-19 22 -28 33 -54 57v16h34c136 0 221 58 221 150c0 85 -68 133 -190 133c-39 0 -75 -4 -114 -12v-522c0 -79 6 -87 59 -90l57 -3v-30l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v449c0 78 -6 87 -60 90 l-48 3v30l202 -3l210 3c152 0 228 -54 228 -150c0 -58 -33 -108 -94 -145c-38 -23 -69 -34 -134 -48l265 -296c16 -17 34 -23 72 -26v-30"],57907:[469,3,451,33,418,"418 458l-10 -120h-23c-17 32 -40 46 -73 46c-53 0 -97 -50 -97 -110v-172c0 -66 2 -69 51 -72l57 -3v-30l-156 3l-134 -3v30l50 3c37 2 40 9 40 72v225c0 66 -4 73 -48 73h-40v28c58 6 115 20 170 41l10 -4v-103l61 66c23 25 58 41 90 41c20 0 40 -4 52 -11"],57908:[469,3,502,45,458,"458 458l-11 -120h-25c-18 32 -43 46 -78 46c-57 0 -104 -50 -104 -110v-172c0 -66 2 -69 55 -72l61 -3v-30l-168 3l-143 -3v30l53 3c40 2 44 9 44 72v225c0 66 -5 73 -52 73h-43v28c62 6 123 20 182 41l11 -4v-103l65 66c25 25 62 41 98 41c21 0 42 -4 55 -11"],57909:[888,3,748,34,739,"739 -3c-26 2 -52 3 -78 3c-25 0 -49 -1 -74 -3l-45 54l-201 247c-17 22 -26 33 -50 57v16h32c126 0 206 58 206 150c0 85 -63 133 -177 133c-37 0 -70 -4 -107 -12v-522c0 -79 6 -87 56 -90l52 -3v-30l-160 3l-159 -3v30l52 3c50 3 56 11 56 90v449c0 78 -6 87 -56 90 l-44 3v30l188 -3l195 3c142 0 213 -54 213 -150c0 -58 -31 -108 -87 -145c-36 -23 -65 -34 -126 -48l248 -296c14 -17 31 -23 66 -26v-30zM503 861c0 -15 -9 -22 -47 -39l-170 -73h-47l162 113c25 17 47 25 66 26c19 0 36 -12 36 -27"],57910:[888,3,822,46,803,"803 -3c-28 2 -56 3 -85 3c-26 0 -52 -1 -79 -3l-48 54l-215 247c-19 22 -28 33 -54 57v16h34c136 0 221 58 221 150c0 85 -68 133 -190 133c-39 0 -75 -4 -114 -12v-522c0 -79 6 -87 59 -90l57 -3v-30l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v449c0 78 -6 87 -60 90 l-48 3v30l202 -3l210 3c152 0 228 -54 228 -150c0 -58 -33 -108 -94 -145c-38 -23 -69 -34 -134 -48l265 -296c16 -17 34 -23 72 -26v-30zM549 861c0 -15 -10 -22 -50 -39l-183 -73h-50l174 113c27 17 50 25 70 26c21 0 39 -12 39 -27"],57911:[677,3,451,33,418,"418 458l-10 -120h-23c-17 32 -40 46 -73 46c-53 0 -97 -50 -97 -110v-172c0 -66 2 -69 51 -72l57 -3v-30l-156 3l-134 -3v30l50 3c37 2 40 9 40 72v225c0 66 -4 73 -48 73h-40v28c58 6 115 20 170 41l10 -4v-103l61 66c23 25 58 41 90 41c20 0 40 -4 52 -11zM362 643 c0 -18 -8 -26 -44 -47l-156 -90h-44l150 138c24 22 44 33 60 33c19 0 34 -15 34 -34"],57912:[677,3,502,45,458,"458 458l-11 -120h-25c-18 32 -43 46 -78 46c-57 0 -104 -50 -104 -110v-172c0 -66 2 -69 55 -72l61 -3v-30l-168 3l-143 -3v30l53 3c40 2 44 9 44 72v225c0 66 -5 73 -52 73h-43v28c62 6 123 20 182 41l11 -4v-103l65 66c25 25 62 41 98 41c21 0 42 -4 55 -11zM398 643 c0 -18 -8 -26 -47 -47l-168 -90h-47l161 138c26 22 47 33 65 33c20 0 36 -15 36 -34"],57913:[887,3,748,34,739,"739 -3c-26 2 -52 3 -78 3c-25 0 -49 -1 -74 -3l-45 54l-201 247c-17 22 -26 33 -50 57v16h32c126 0 206 58 206 150c0 85 -63 133 -177 133c-37 0 -70 -4 -107 -12v-522c0 -79 6 -87 56 -90l52 -3v-30l-160 3l-159 -3v30l52 3c50 3 56 11 56 90v449c0 78 -6 87 -56 90 l-44 3v30l188 -3l195 3c142 0 213 -54 213 -150c0 -58 -31 -108 -87 -145c-36 -23 -65 -34 -126 -48l248 -296c14 -17 31 -23 66 -26v-30zM536 887l-146 -135h-74l-147 135h42l142 -84l143 84h40"],57914:[887,3,822,46,803,"803 -3c-28 2 -56 3 -85 3c-26 0 -52 -1 -79 -3l-48 54l-215 247c-19 22 -28 33 -54 57v16h34c136 0 221 58 221 150c0 85 -68 133 -190 133c-39 0 -75 -4 -114 -12v-522c0 -79 6 -87 59 -90l57 -3v-30l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v449c0 78 -6 87 -60 90 l-48 3v30l202 -3l210 3c152 0 228 -54 228 -150c0 -58 -33 -108 -94 -145c-38 -23 -69 -34 -134 -48l265 -296c16 -17 34 -23 72 -26v-30zM585 887l-157 -135h-79l-158 135h44l154 -84l153 84h43"],57915:[676,3,451,33,418,"418 458l-10 -120h-23c-17 32 -40 46 -73 46c-53 0 -97 -50 -97 -110v-172c0 -66 2 -69 51 -72l57 -3v-30l-156 3l-134 -3v30l50 3c37 2 40 9 40 72v225c0 66 -4 73 -48 73h-40v28c58 6 115 20 170 41l10 -4v-103l61 66c23 25 58 41 90 41c20 0 40 -4 52 -11zM385 676 l-136 -167h-68l-136 167h38l132 -103l133 103h37"],57916:[676,3,502,45,458,"458 458l-11 -120h-25c-18 32 -43 46 -78 46c-57 0 -104 -50 -104 -110v-172c0 -66 2 -69 55 -72l61 -3v-30l-168 3l-143 -3v30l53 3c40 2 44 9 44 72v225c0 66 -5 73 -52 73h-43v28c62 6 123 20 182 41l11 -4v-103l65 66c25 25 62 41 98 41c21 0 42 -4 55 -11zM422 676 l-146 -167h-72l-147 167h41l142 -103l143 103h39"],57917:[692,271,748,34,739,"739 -3c-26 2 -52 3 -78 3c-25 0 -49 -1 -74 -3l-45 54l-201 247c-17 22 -26 33 -50 57v16h32c126 0 206 58 206 150c0 85 -63 133 -177 133c-37 0 -70 -4 -107 -12v-522c0 -79 6 -87 56 -90l52 -3v-30l-160 3l-159 -3v30l52 3c50 3 56 11 56 90v449c0 78 -6 87 -56 90 l-44 3v30l188 -3l195 3c142 0 213 -54 213 -150c0 -58 -31 -108 -87 -145c-36 -23 -65 -34 -126 -48l248 -296c14 -17 31 -23 66 -26v-30zM402 -88c-29 -70 -52 -103 -103 -164l-38 -19l-13 9c41 62 51 96 57 160c46 12 54 15 86 25"],57918:[692,271,822,46,803,"803 -3c-28 2 -56 3 -85 3c-26 0 -52 -1 -79 -3l-48 54l-215 247c-19 22 -28 33 -54 57v16h34c136 0 221 58 221 150c0 85 -68 133 -190 133c-39 0 -75 -4 -114 -12v-522c0 -79 6 -87 59 -90l57 -3v-30l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v449c0 78 -6 87 -60 90 l-48 3v30l202 -3l210 3c152 0 228 -54 228 -150c0 -58 -33 -108 -94 -145c-38 -23 -69 -34 -134 -48l265 -296c16 -17 34 -23 72 -26v-30zM441 -88c-31 -70 -56 -103 -111 -164l-41 -19l-14 9c45 62 55 96 62 160c49 12 57 15 92 25"],57919:[469,271,451,33,418,"418 458l-10 -120h-23c-17 32 -40 46 -73 46c-53 0 -97 -50 -97 -110v-172c0 -66 2 -69 51 -72l57 -3v-30l-156 3l-134 -3v30l50 3c37 2 40 9 40 72v225c0 66 -4 73 -48 73h-40v28c58 6 115 20 170 41l10 -4v-103l61 66c23 25 58 41 90 41c20 0 40 -4 52 -11zM227 -88 c-30 -70 -52 -103 -104 -164l-38 -19l-13 9c42 62 51 96 58 160c46 12 53 15 86 25"],57920:[469,271,502,45,458,"458 458l-11 -120h-25c-18 32 -43 46 -78 46c-57 0 -104 -50 -104 -110v-172c0 -66 2 -69 55 -72l61 -3v-30l-168 3l-143 -3v30l53 3c40 2 44 9 44 72v225c0 66 -5 73 -52 73h-43v28c62 6 123 20 182 41l11 -4v-103l65 66c25 25 62 41 98 41c21 0 42 -4 55 -11zM253 -88 c-32 -70 -56 -103 -111 -164l-41 -19l-14 9c44 62 55 96 62 160c49 12 57 15 92 25"],57921:[692,-492,383,83,301,"301 592c0 -56 -49 -100 -109 -100c-61 0 -109 44 -109 101c0 55 49 99 111 99c58 0 107 -45 107 -100zM260 592c0 38 -28 64 -67 64c-41 0 -69 -25 -69 -63c0 -40 27 -65 68 -65c40 0 68 26 68 64"],57922:[692,-492,430,98,332,"332 592c0 -56 -52 -100 -117 -100s-117 44 -117 101c0 55 53 99 120 99c62 0 114 -45 114 -100zM288 592c0 38 -29 64 -71 64c-45 0 -74 -25 -74 -63c0 -40 28 -65 72 -65s73 26 73 64"],57923:[709,20,592,36,558,"558 230c0 -145 -137 -250 -327 -250c-63 0 -126 13 -188 38c6 45 8 67 8 113c0 6 0 22 -1 40h35l9 -67c5 -41 90 -80 178 -80c113 0 195 65 195 155c0 38 -13 66 -42 88c-28 22 -66 34 -150 45c-106 13 -156 29 -193 60c-32 27 -46 63 -46 112c0 131 118 225 280 225 c60 0 109 -10 196 -42c-10 -54 -15 -88 -15 -141h-35l-6 57c-3 29 -15 44 -51 61c-30 15 -70 23 -113 23c-96 0 -164 -60 -164 -144c0 -77 47 -110 180 -126c122 -15 167 -28 206 -61c30 -26 44 -59 44 -106"],57924:[709,20,654,48,609,"609 230c0 -145 -148 -250 -351 -250c-68 0 -136 13 -203 38c7 45 9 67 9 113c0 6 0 22 -1 40h38l9 -67c6 -41 97 -80 191 -80c121 0 209 65 209 155c0 38 -14 66 -44 88c-31 22 -72 34 -162 45c-113 13 -167 29 -207 60c-34 27 -49 63 -49 112c0 131 126 225 301 225 c64 0 117 -10 210 -42c-11 -54 -16 -88 -16 -141h-37l-7 57c-4 29 -17 44 -55 61c-32 15 -75 23 -121 23c-103 0 -177 -60 -177 -144c0 -77 51 -110 193 -126c131 -15 181 -28 222 -61c32 -26 48 -59 48 -106"],57925:[469,20,482,43,436,"436 148c0 -98 -101 -168 -244 -168c-50 0 -93 7 -149 24c8 40 12 70 12 139h32v-41c0 -50 57 -85 137 -85c77 0 132 38 132 92c0 38 -21 59 -70 69c-74 15 -132 31 -162 43c-50 21 -74 55 -74 103c0 90 78 145 204 145c45 0 84 -7 142 -25c-3 -31 -5 -55 -6 -113h-30v23 c0 47 -56 82 -129 82c-66 0 -104 -28 -104 -78c0 -46 29 -66 118 -82c96 -17 132 -28 161 -54c21 -20 30 -43 30 -74"],57926:[469,20,536,55,477,"477 148c0 -98 -108 -168 -262 -168c-53 0 -99 7 -160 24c9 40 13 70 13 139h35v-41c0 -50 61 -85 146 -85c83 0 142 38 142 92c0 38 -22 59 -75 69c-80 15 -142 31 -173 43c-54 21 -80 55 -80 103c0 90 83 145 219 145c48 0 90 -7 152 -25c-3 -31 -5 -55 -6 -113h-32v23 c0 47 -60 82 -138 82c-72 0 -113 -28 -113 -78c0 -46 32 -66 128 -82c103 -17 141 -28 172 -54c23 -20 32 -43 32 -74"],57927:[888,20,592,36,558,"558 230c0 -145 -137 -250 -327 -250c-63 0 -126 13 -188 38c6 45 8 67 8 113c0 6 0 22 -1 40h35l9 -67c5 -41 90 -80 178 -80c113 0 195 65 195 155c0 38 -13 66 -42 88c-28 22 -66 34 -150 45c-106 13 -156 29 -193 60c-32 27 -46 63 -46 112c0 131 118 225 280 225 c60 0 109 -10 196 -42c-10 -54 -15 -88 -15 -141h-35l-6 57c-3 29 -15 44 -51 61c-30 15 -70 23 -113 23c-96 0 -164 -60 -164 -144c0 -77 47 -110 180 -126c122 -15 167 -28 206 -61c30 -26 44 -59 44 -106zM423 861c0 -15 -9 -22 -47 -39l-170 -73h-47l163 113 c25 17 47 25 65 26c20 0 36 -12 36 -27"],57928:[888,20,654,48,609,"609 230c0 -145 -148 -250 -351 -250c-68 0 -136 13 -203 38c7 45 9 67 9 113c0 6 0 22 -1 40h38l9 -67c6 -41 97 -80 191 -80c121 0 209 65 209 155c0 38 -14 66 -44 88c-31 22 -72 34 -162 45c-113 13 -167 29 -207 60c-34 27 -49 63 -49 112c0 131 126 225 301 225 c64 0 117 -10 210 -42c-11 -54 -16 -88 -16 -141h-37l-7 57c-4 29 -17 44 -55 61c-32 15 -75 23 -121 23c-103 0 -177 -60 -177 -144c0 -77 51 -110 193 -126c131 -15 181 -28 222 -61c32 -26 48 -59 48 -106zM463 861c0 -15 -9 -22 -50 -39l-182 -73h-51l175 113 c27 17 50 25 70 26c21 0 38 -12 38 -27"],57929:[677,20,482,43,436,"436 148c0 -98 -101 -168 -244 -168c-50 0 -93 7 -149 24c8 40 12 70 12 139h32v-41c0 -50 57 -85 137 -85c77 0 132 38 132 92c0 38 -21 59 -70 69c-74 15 -132 31 -162 43c-50 21 -74 55 -74 103c0 90 78 145 204 145c45 0 84 -7 142 -25c-3 -31 -5 -55 -6 -113h-30v23 c0 47 -56 82 -129 82c-66 0 -104 -28 -104 -78c0 -46 29 -66 118 -82c96 -17 132 -28 161 -54c21 -20 30 -43 30 -74zM371 643c0 -18 -8 -26 -44 -47l-157 -90h-43l150 138c24 22 44 33 60 33c19 0 34 -15 34 -34"],57930:[677,20,536,55,477,"477 148c0 -98 -108 -168 -262 -168c-53 0 -99 7 -160 24c9 40 13 70 13 139h35v-41c0 -50 61 -85 146 -85c83 0 142 38 142 92c0 38 -22 59 -75 69c-80 15 -142 31 -173 43c-54 21 -80 55 -80 103c0 90 83 145 219 145c48 0 90 -7 152 -25c-3 -31 -5 -55 -6 -113h-32v23 c0 47 -60 82 -138 82c-72 0 -113 -28 -113 -78c0 -46 32 -66 128 -82c103 -17 141 -28 172 -54c23 -20 32 -43 32 -74zM407 643c0 -18 -8 -26 -47 -47l-168 -90h-47l162 138c25 22 46 33 64 33c20 0 36 -15 36 -34"],57931:[887,20,592,36,558,"558 230c0 -145 -137 -250 -327 -250c-63 0 -126 13 -188 38c6 45 8 67 8 113c0 6 0 22 -1 40h35l9 -67c5 -41 90 -80 178 -80c113 0 195 65 195 155c0 38 -13 66 -42 88c-28 22 -66 34 -150 45c-106 13 -156 29 -193 60c-32 27 -46 63 -46 112c0 131 118 225 280 225 c60 0 109 -10 196 -42c-10 -54 -15 -88 -15 -141h-35l-6 57c-3 29 -15 44 -51 61c-30 15 -70 23 -113 23c-96 0 -164 -60 -164 -144c0 -77 47 -110 180 -126c122 -15 167 -28 206 -61c30 -26 44 -59 44 -106zM457 887l-146 -135h-74l-147 135h41l143 -84l143 84h40"],57932:[887,20,654,48,609,"609 230c0 -145 -148 -250 -351 -250c-68 0 -136 13 -203 38c7 45 9 67 9 113c0 6 0 22 -1 40h38l9 -67c6 -41 97 -80 191 -80c121 0 209 65 209 155c0 38 -14 66 -44 88c-31 22 -72 34 -162 45c-113 13 -167 29 -207 60c-34 27 -49 63 -49 112c0 131 126 225 301 225 c64 0 117 -10 210 -42c-11 -54 -16 -88 -16 -141h-37l-7 57c-4 29 -17 44 -55 61c-32 15 -75 23 -121 23c-103 0 -177 -60 -177 -144c0 -77 51 -110 193 -126c131 -15 181 -28 222 -61c32 -26 48 -59 48 -106zM500 887l-157 -135h-80l-158 135h45l153 -84l153 84h44"],57933:[676,20,482,43,436,"436 148c0 -98 -101 -168 -244 -168c-50 0 -93 7 -149 24c8 40 12 70 12 139h32v-41c0 -50 57 -85 137 -85c77 0 132 38 132 92c0 38 -21 59 -70 69c-74 15 -132 31 -162 43c-50 21 -74 55 -74 103c0 90 78 145 204 145c45 0 84 -7 142 -25c-3 -31 -5 -55 -6 -113h-30v23 c0 47 -56 82 -129 82c-66 0 -104 -28 -104 -78c0 -46 29 -66 118 -82c96 -17 132 -28 161 -54c21 -20 30 -43 30 -74zM394 676l-137 -167h-67l-136 167h38l132 -103l133 103h37"],57934:[676,20,536,55,477,"477 148c0 -98 -108 -168 -262 -168c-53 0 -99 7 -160 24c9 40 13 70 13 139h35v-41c0 -50 61 -85 146 -85c83 0 142 38 142 92c0 38 -22 59 -75 69c-80 15 -142 31 -173 43c-54 21 -80 55 -80 103c0 90 83 145 219 145c48 0 90 -7 152 -25c-3 -31 -5 -55 -6 -113h-32v23 c0 47 -60 82 -138 82c-72 0 -113 -28 -113 -78c0 -46 32 -66 128 -82c103 -17 141 -28 172 -54c23 -20 32 -43 32 -74zM432 676l-146 -167h-73l-146 167h41l141 -103l143 103h40"],57935:[709,225,592,36,558,"558 230c0 -124 -100 -218 -247 -243l-26 -62c11 3 17 4 28 4c58 0 94 -27 94 -70c0 -52 -51 -84 -135 -84c-31 0 -44 2 -92 16l15 31c35 -9 52 -11 72 -11c37 0 58 15 58 43c0 23 -17 39 -44 39c-14 0 -24 -2 -44 -7l-8 6l42 90c-14 -2 -27 -2 -40 -2 c-64 0 -126 12 -188 38c6 44 7 76 7 153h35l9 -67c5 -42 90 -80 177 -80c114 0 196 65 196 155c0 38 -14 68 -43 89c-29 23 -66 34 -149 44c-108 14 -158 30 -194 62c-31 26 -45 61 -45 110c0 131 118 225 280 225c61 0 109 -10 196 -42c-10 -54 -15 -89 -15 -141h-35l-6 57 c-3 29 -15 44 -51 61c-30 15 -69 23 -113 23c-96 0 -164 -60 -164 -144c0 -77 47 -110 180 -126c124 -15 170 -29 208 -62c29 -27 42 -58 42 -105"],57936:[709,225,654,48,609,"609 230c0 -124 -108 -218 -266 -243l-28 -62c12 3 19 4 30 4c62 0 101 -27 101 -70c0 -52 -55 -84 -145 -84c-33 0 -47 2 -98 16l16 31c37 -9 55 -11 77 -11c40 0 62 15 62 43c0 23 -19 39 -47 39c-15 0 -25 -2 -48 -7l-8 6l45 90c-14 -2 -28 -2 -42 -2 c-70 0 -136 12 -203 38c7 44 8 76 8 153h38l9 -67c6 -42 97 -80 190 -80c122 0 210 65 210 155c0 38 -15 68 -45 89c-32 23 -72 34 -161 44c-116 14 -169 30 -208 62c-33 26 -48 61 -48 110c0 131 126 225 301 225c65 0 117 -10 210 -42c-11 -54 -16 -89 -16 -141h-37l-7 57 c-4 29 -17 44 -55 61c-32 15 -74 23 -121 23c-103 0 -177 -60 -177 -144c0 -77 51 -110 193 -126c134 -15 183 -29 224 -62c31 -27 46 -58 46 -105"],57937:[469,225,482,43,436,"436 148c0 -84 -72 -146 -181 -163l-25 -60c11 3 18 4 29 4c57 0 93 -27 93 -70c0 -52 -51 -84 -135 -84c-30 0 -44 2 -91 16l15 31c35 -9 51 -11 72 -11c37 0 58 15 58 43c0 23 -18 39 -44 39c-14 0 -24 -2 -45 -7l-7 6l41 89c-8 -1 -16 -1 -24 -1c-50 0 -92 7 -149 24 c10 40 12 70 12 139h32v-41c0 -50 57 -85 137 -85c77 0 132 38 132 92c0 39 -21 59 -70 69c-77 16 -134 32 -163 44c-50 22 -73 54 -73 102c0 90 78 145 204 145c46 0 83 -7 142 -25c-3 -31 -5 -55 -6 -113h-30v23c0 47 -55 82 -129 82c-66 0 -104 -28 -104 -78 c0 -46 29 -66 118 -82c99 -17 133 -29 162 -55c20 -19 29 -42 29 -73"],57938:[469,225,536,55,477,"477 148c0 -84 -77 -146 -194 -163l-27 -60c12 3 19 4 31 4c62 0 100 -27 100 -70c0 -52 -55 -84 -145 -84c-32 0 -47 2 -98 16l16 31c38 -9 55 -11 78 -11c39 0 62 15 62 43c0 23 -19 39 -47 39c-15 0 -26 -2 -48 -7l-8 6l44 89c-8 -1 -17 -1 -26 -1 c-53 0 -98 7 -160 24c11 40 13 70 13 139h35v-41c0 -50 61 -85 146 -85c83 0 142 38 142 92c0 39 -22 59 -75 69c-82 16 -144 32 -174 44c-54 22 -79 54 -79 102c0 90 83 145 219 145c49 0 89 -7 152 -25c-3 -31 -5 -55 -6 -113h-32v23c0 47 -59 82 -138 82 c-72 0 -113 -28 -113 -78c0 -46 32 -66 128 -82c105 -17 142 -29 173 -55c22 -19 31 -42 31 -73"],57939:[709,271,592,36,558,"558 230c0 -145 -137 -250 -327 -250c-63 0 -126 13 -188 38c6 45 8 67 8 113c0 6 0 22 -1 40h35l9 -67c5 -41 90 -80 178 -80c113 0 195 65 195 155c0 38 -13 66 -42 88c-28 22 -66 34 -150 45c-106 13 -156 29 -193 60c-32 27 -46 63 -46 112c0 131 118 225 280 225 c60 0 109 -10 196 -42c-10 -54 -15 -88 -15 -141h-35l-6 57c-3 29 -15 44 -51 61c-30 15 -70 23 -113 23c-96 0 -164 -60 -164 -144c0 -77 47 -110 180 -126c122 -15 167 -28 206 -61c30 -26 44 -59 44 -106zM323 -88c-30 -70 -52 -103 -104 -164l-38 -19l-13 9 c41 62 51 96 58 160c46 12 53 15 86 25"],57940:[709,271,654,48,609,"609 230c0 -145 -148 -250 -351 -250c-68 0 -136 13 -203 38c7 45 9 67 9 113c0 6 0 22 -1 40h38l9 -67c6 -41 97 -80 191 -80c121 0 209 65 209 155c0 38 -14 66 -44 88c-31 22 -72 34 -162 45c-113 13 -167 29 -207 60c-34 27 -49 63 -49 112c0 131 126 225 301 225 c64 0 117 -10 210 -42c-11 -54 -16 -88 -16 -141h-37l-7 57c-4 29 -17 44 -55 61c-32 15 -75 23 -121 23c-103 0 -177 -60 -177 -144c0 -77 51 -110 193 -126c131 -15 181 -28 222 -61c32 -26 48 -59 48 -106zM356 -88c-32 -70 -56 -103 -111 -164l-41 -19l-14 9 c44 62 55 96 62 160c49 12 57 15 92 25"],57941:[469,271,482,43,436,"436 148c0 -98 -101 -168 -244 -168c-50 0 -93 7 -149 24c8 40 12 70 12 139h32v-41c0 -50 57 -85 137 -85c77 0 132 38 132 92c0 38 -21 59 -70 69c-74 15 -132 31 -162 43c-50 21 -74 55 -74 103c0 90 78 145 204 145c45 0 84 -7 142 -25c-3 -31 -5 -55 -6 -113h-30v23 c0 47 -56 82 -129 82c-66 0 -104 -28 -104 -78c0 -46 29 -66 118 -82c96 -17 132 -28 161 -54c21 -20 30 -43 30 -74zM273 -88c-30 -70 -53 -103 -104 -164l-38 -19l-13 9c41 62 51 96 58 160c45 12 53 15 86 25"],57942:[469,271,536,55,477,"477 148c0 -98 -108 -168 -262 -168c-53 0 -99 7 -160 24c9 40 13 70 13 139h35v-41c0 -50 61 -85 146 -85c83 0 142 38 142 92c0 38 -22 59 -75 69c-80 15 -142 31 -173 43c-54 21 -80 55 -80 103c0 90 83 145 219 145c48 0 90 -7 152 -25c-3 -31 -5 -55 -6 -113h-32v23 c0 47 -60 82 -138 82c-72 0 -113 -28 -113 -78c0 -46 32 -66 128 -82c103 -17 141 -28 172 -54c23 -20 32 -43 32 -74zM302 -88c-32 -70 -56 -103 -111 -164l-41 -19l-14 9c44 62 55 96 62 160c49 12 57 15 92 25"],57943:[709,219,565,38,517,"517 253c0 -53 -25 -95 -85 -142c46 -23 65 -54 65 -104c0 -114 -132 -226 -268 -226c-57 0 -114 15 -171 44c8 64 11 101 13 157h35l5 -90c45 -44 83 -59 151 -59c101 0 167 47 167 120c0 35 -17 61 -51 83c-26 17 -54 27 -145 54c-88 26 -121 41 -155 69 c-24 19 -40 51 -40 84c0 53 30 98 91 139c-43 29 -63 64 -63 103c0 121 116 224 252 224c54 0 96 -11 145 -36c-8 -57 -12 -95 -14 -152h-34l-5 87c-46 36 -81 49 -132 49c-87 0 -149 -50 -149 -120c0 -31 13 -52 44 -72c27 -16 51 -26 150 -55c145 -43 194 -83 194 -157z M445 213c0 31 -18 58 -50 77c-32 18 -65 29 -140 49c-56 15 -67 19 -98 30c-34 -28 -47 -53 -47 -87c0 -53 54 -87 206 -129c53 -15 65 -19 92 -30c27 39 37 63 37 90"],57944:[709,219,625,50,564,"564 253c0 -53 -27 -95 -91 -142c49 -23 70 -54 70 -104c0 -114 -142 -226 -288 -226c-61 0 -123 15 -184 44c9 64 12 101 15 157h37l6 -90c48 -44 89 -59 161 -59c109 0 179 47 179 120c0 35 -17 61 -54 83c-28 17 -58 27 -155 54c-95 26 -130 41 -167 69 c-26 19 -43 51 -43 84c0 53 32 98 98 139c-46 29 -68 64 -68 103c0 121 125 224 271 224c57 0 103 -11 156 -36c-10 -57 -13 -95 -15 -152h-37l-6 87c-49 36 -86 49 -141 49c-94 0 -160 -50 -160 -120c0 -31 14 -52 47 -72c29 -16 54 -26 161 -55c155 -43 208 -83 208 -157z M487 213c0 31 -19 58 -54 77c-34 18 -69 29 -150 49c-61 15 -72 19 -105 30c-36 -28 -50 -53 -50 -87c0 -53 57 -87 221 -129c56 -15 69 -19 98 -30c29 39 40 63 40 90"],57945:[456,153,292,27,248,"248 111c-31 -77 -72 -140 -161 -245l-44 -19l-16 11c64 96 91 161 99 237l106 30zM238 397c0 -30 -31 -57 -66 -57c-31 0 -61 28 -61 58s30 58 62 58c34 0 65 -28 65 -59"],57946:[456,153,332,39,275,"275 111c-33 -77 -77 -140 -172 -245l-48 -19l-16 11c68 96 97 161 105 237l115 30zM265 397c0 -30 -33 -57 -71 -57c-34 0 -65 28 -65 58s31 58 66 58c37 0 70 -28 70 -59"],57947:[689,3,565,58,552,"552 659l-200 -329c-97 -159 -125 -224 -171 -333c0 0 -30 3 -50 3s-50 -3 -50 -3l-10 13l266 392c41 61 75 119 119 201h-291c-50 0 -58 -8 -67 -70l-7 -56h-33s3 62 3 102c0 41 -3 105 -3 105l11 5l239 -5c116 0 126 1 244 5v-30"],57948:[689,3,625,71,601,"601 659l-214 -329c-104 -159 -134 -224 -183 -333c0 0 -33 3 -54 3s-54 -3 -54 -3l-10 13l285 392c44 61 81 119 128 201h-313c-54 0 -62 -8 -71 -70l-8 -56h-36s4 62 4 102c0 41 -4 105 -4 105l12 5l256 -5l262 5v-30"],57949:[689,20,565,45,520,"520 219c0 -136 -106 -239 -247 -239s-228 102 -228 267c0 137 61 259 173 346c56 44 100 64 205 96l40 -17v-8c-196 -54 -287 -152 -310 -333c72 54 112 78 176 78c116 0 191 -75 191 -190zM426 184c0 99 -55 165 -138 165c-52 0 -104 -24 -128 -58 c-12 -17 -16 -36 -16 -71c0 -134 50 -207 143 -207c84 0 139 67 139 171"],57950:[689,20,625,57,568,"568 219c0 -136 -114 -239 -266 -239c-151 0 -245 102 -245 267c0 137 66 259 186 346c60 44 108 64 220 96l44 -17v-8c-211 -54 -309 -152 -334 -333c77 54 121 78 190 78c124 0 205 -75 205 -190zM467 184c0 99 -60 165 -149 165c-56 0 -111 -24 -137 -58 c-12 -17 -17 -36 -17 -71c0 -134 54 -207 153 -207c90 0 150 67 150 171"],57951:[694,13,565,23,531,"531 668c-8 -35 -11 -70 -11 -102c0 -8 0 -19 1 -34h-36c-1 58 -7 79 -29 95c-19 13 -46 20 -78 20c-65 0 -105 -23 -133 -74c-17 -34 -26 -79 -26 -130v-89l199 6l-5 -48l-197 5c-5 -87 -35 -159 -102 -248c40 5 83 9 145 7l171 -6c11 0 18 -1 25 -1c20 0 27 8 31 37 l8 52h28v-148c-23 -17 -31 -20 -54 -20c-66 0 -134 7 -195 19c-61 13 -106 19 -177 23l-49 -45h-24v49c10 9 25 19 41 27c17 7 19 9 27 23c21 40 37 121 37 200v30l-105 -3l9 45l96 -3v106c0 65 36 120 108 168c68 45 126 65 188 65c45 0 70 -6 107 -26"],57952:[694,13,625,34,579,"579 668c-8 -35 -11 -70 -11 -102c0 -8 0 -19 1 -34h-39c-1 58 -8 79 -31 95c-20 13 -50 20 -84 20c-70 0 -113 -23 -142 -74c-19 -34 -28 -79 -28 -130v-89l213 6l-5 -48l-212 5c-6 -87 -37 -159 -110 -248c43 5 90 9 156 7l183 -6c12 0 20 -1 27 -1c23 0 30 8 34 37 l8 52h31v-148c-25 -17 -34 -20 -59 -20c-70 0 -144 7 -209 19c-66 13 -114 19 -190 23l-52 -45h-26v49c11 9 27 19 44 27c18 7 20 9 29 23c23 40 39 121 39 200v30l-112 -3l9 45l103 -3v106c0 65 39 120 116 168c74 45 136 65 203 65c48 0 74 -6 114 -26"],57953:[692,3,688,30,659,"659 692c-6 -57 -8 -96 -8 -161h-34l-4 79c-1 24 -13 33 -44 33h-169c-3 -33 -4 -55 -4 -100v-423c0 -79 5 -87 55 -90l53 -3v-30l-160 3l-160 -3v30l53 3c50 3 55 11 55 90v423c0 43 -1 66 -4 100h-169c-31 0 -43 -9 -44 -33l-4 -79h-34c0 65 -2 104 -7 161l221 -3h172"],57954:[692,3,757,41,716,"716 692c-6 -57 -8 -96 -8 -161h-36l-5 79c-1 24 -14 33 -47 33h-181c-4 -33 -5 -55 -5 -100v-423c0 -79 6 -87 60 -90l56 -3v-30l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v423c0 43 -1 66 -5 100h-181c-33 0 -46 -9 -47 -33l-4 -79h-37c0 65 -2 104 -8 161l238 -3h184"],57955:[621,12,375,34,358,"358 436l-10 -54h-140v-262c0 -49 18 -69 60 -69c21 0 37 5 65 19l14 -17l-53 -53c-6 -7 -32 -12 -57 -12c-84 0 -120 32 -120 106v288l-83 -4v21l85 35v70c0 30 -1 49 -4 79c33 10 66 23 92 38l13 -11c-8 -64 -12 -100 -12 -142v-38"],57956:[621,12,421,46,393,"393 436l-10 -54h-150v-262c0 -49 19 -69 64 -69c23 0 40 5 69 19l16 -17l-57 -53c-7 -7 -35 -12 -62 -12c-90 0 -128 32 -128 106v288l-89 -4v21l91 35v70c0 30 -1 49 -5 79c37 10 72 23 100 38l14 -11c-10 -64 -13 -100 -13 -142v-38"],57957:[887,3,688,30,659,"659 692c-6 -57 -8 -96 -8 -161h-34l-4 79c-1 24 -13 33 -44 33h-169c-3 -33 -4 -55 -4 -100v-423c0 -79 5 -87 55 -90l53 -3v-30l-160 3l-160 -3v30l53 3c50 3 55 11 55 90v423c0 43 -1 66 -4 100h-169c-31 0 -43 -9 -44 -33l-4 -79h-34c0 65 -2 104 -7 161l221 -3h172z M528 887l-146 -135h-74l-148 135h42l143 -84l142 84h41"],57958:[887,3,757,41,716,"716 692c-6 -57 -8 -96 -8 -161h-36l-5 79c-1 24 -14 33 -47 33h-181c-4 -33 -5 -55 -5 -100v-423c0 -79 6 -87 60 -90l56 -3v-30l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v423c0 43 -1 66 -5 100h-181c-33 0 -46 -9 -47 -33l-4 -79h-37c0 65 -2 104 -8 161l238 -3h184z M576 887l-157 -135h-80l-158 135h45l153 -84l153 84h44"],57959:[663,12,375,34,397,"358 436l-10 -54h-140v-262c0 -49 18 -69 60 -69c21 0 37 5 65 19l14 -17l-53 -53c-6 -7 -32 -12 -57 -12c-84 0 -120 32 -120 106v288l-83 -4v21l85 35v70c0 30 -1 49 -4 79c33 10 66 23 92 38l13 -11c-8 -64 -12 -100 -12 -142v-38zM397 652 c-29 -70 -52 -103 -104 -164l-38 -19l-13 9c42 62 51 96 58 160c46 12 53 15 86 25"],57960:[663,12,421,46,435,"393 436l-10 -54h-150v-262c0 -49 19 -69 64 -69c23 0 40 5 69 19l16 -17l-57 -53c-7 -7 -35 -12 -62 -12c-90 0 -128 32 -128 106v288l-89 -4v21l91 35v70c0 30 -1 49 -5 79c37 10 72 23 100 38l14 -11c-10 -64 -13 -100 -13 -142v-38zM435 652 c-31 -70 -56 -103 -111 -164l-41 -19l-14 9c45 62 55 96 62 160c49 12 58 15 93 25"],57961:[692,225,688,30,659,"659 692c-6 -57 -8 -96 -8 -161h-34l-4 79c-1 24 -13 33 -44 33h-169c-3 -33 -4 -55 -4 -100v-423c0 -79 5 -87 55 -90l53 -3v-30l-132 3l-33 -75c11 3 18 4 29 4c57 0 93 -27 93 -70c0 -52 -51 -84 -135 -84c-30 0 -44 2 -91 16l15 31c35 -9 51 -11 72 -11 c37 0 58 15 58 43c0 23 -18 39 -44 39c-14 0 -24 -2 -45 -7l-7 6l51 108l-151 -3v30l53 3c50 3 55 11 55 90v423c0 43 -1 66 -4 100h-169c-31 0 -43 -9 -44 -33l-4 -79h-34c0 65 -2 104 -7 161l74 -1l147 -2h172l91 1"],57962:[692,225,757,41,716,"716 692c-6 -57 -8 -96 -8 -161h-36l-5 79c-1 24 -14 33 -47 33h-181c-4 -33 -5 -55 -5 -100v-423c0 -79 6 -87 60 -90l56 -3v-30l-142 3l-35 -75c12 3 19 4 31 4c62 0 100 -27 100 -70c0 -52 -55 -84 -145 -84c-32 0 -47 2 -98 16l16 31c38 -9 55 -11 78 -11 c39 0 62 15 62 43c0 23 -19 39 -47 39c-15 0 -26 -2 -48 -7l-8 6l55 108l-162 -3v30l56 3c54 3 60 11 60 90v423c0 43 -1 66 -5 100h-181c-33 0 -46 -9 -47 -33l-4 -79h-37c0 65 -2 104 -8 161l80 -1l158 -2h184l98 1"],57963:[621,225,375,34,358,"358 436l-10 -54h-140v-262c0 -49 18 -69 60 -69c22 0 36 4 65 19l14 -17l-53 -53c-5 -5 -21 -9 -40 -11l-26 -64c11 3 17 4 28 4c58 0 94 -27 94 -70c0 -52 -51 -84 -135 -84c-31 0 -44 2 -92 16l16 31c34 -9 51 -11 72 -11c37 0 57 15 57 43c0 23 -17 39 -43 39 c-14 0 -24 -2 -45 -7l-8 6l45 97c-70 4 -100 37 -100 105v288l-83 -4v21l85 35v70c0 30 -1 49 -4 79c33 10 66 23 92 38l13 -11c-8 -64 -12 -100 -12 -142v-38"],57964:[621,225,421,46,393,"393 436l-10 -54h-150v-262c0 -49 19 -69 64 -69c24 0 39 4 69 19l16 -17l-57 -53c-5 -5 -23 -9 -43 -11l-28 -64c12 3 19 4 30 4c62 0 101 -27 101 -70c0 -52 -55 -84 -145 -84c-33 0 -47 2 -98 16l16 31c37 -9 55 -11 77 -11c40 0 62 15 62 43c0 23 -18 39 -47 39 c-15 0 -25 -2 -47 -7l-9 6l48 97c-75 4 -107 37 -107 105v288l-89 -4v21l91 35v70c0 30 -1 49 -5 79c37 10 72 23 100 38l14 -11c-10 -64 -13 -100 -13 -142v-38"],57965:[692,271,688,30,659,"659 692c-6 -57 -8 -96 -8 -161h-34l-4 79c-1 24 -13 33 -44 33h-169c-3 -33 -4 -55 -4 -100v-423c0 -79 5 -87 55 -90l53 -3v-30l-160 3l-160 -3v30l53 3c50 3 55 11 55 90v423c0 43 -1 66 -4 100h-169c-31 0 -43 -9 -44 -33l-4 -79h-34c0 65 -2 104 -7 161l221 -3h172z M394 -88c-30 -70 -53 -103 -104 -164l-38 -19l-13 9c41 62 51 96 58 160c45 12 53 15 86 25"],57966:[692,271,757,41,716,"716 692c-6 -57 -8 -96 -8 -161h-36l-5 79c-1 24 -14 33 -47 33h-181c-4 -33 -5 -55 -5 -100v-423c0 -79 6 -87 60 -90l56 -3v-30l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v423c0 43 -1 66 -5 100h-181c-33 0 -46 -9 -47 -33l-4 -79h-37c0 65 -2 104 -8 161l238 -3h184z M432 -88c-32 -70 -56 -103 -111 -164l-41 -19l-14 9c44 62 55 96 62 160c49 12 57 15 92 25"],57967:[621,271,375,34,358,"358 436l-10 -54h-140v-262c0 -49 18 -69 60 -69c21 0 37 5 65 19l14 -17l-53 -53c-6 -7 -32 -12 -57 -12c-84 0 -120 32 -120 106v288l-83 -4v21l85 35v70c0 30 -1 49 -4 79c33 10 66 23 92 38l13 -11c-8 -64 -12 -100 -12 -142v-38zM237 -88 c-30 -70 -53 -103 -104 -164l-38 -19l-13 9c41 62 51 96 58 160c45 12 53 15 86 25"],57968:[621,271,421,46,393,"393 436l-10 -54h-150v-262c0 -49 19 -69 64 -69c23 0 40 5 69 19l16 -17l-57 -53c-7 -7 -35 -12 -62 -12c-90 0 -128 32 -128 106v288l-89 -4v21l91 35v70c0 30 -1 49 -5 79c37 10 72 23 100 38l14 -11c-10 -64 -13 -100 -13 -142v-38zM263 -88 c-31 -70 -56 -103 -111 -164l-41 -19l-14 9c45 62 55 96 62 160c49 12 58 15 93 25"],57969:[692,3,678,45,636,"636 387c0 -117 -107 -211 -240 -211c-23 0 -47 2 -63 6l-12 37c24 -6 48 -9 67 -9c78 0 139 65 139 147c0 96 -61 143 -186 143c-32 0 -56 -3 -85 -9v-371c0 -79 6 -87 56 -90l52 -3v-30l-160 3l-159 -3v30l52 3c50 3 56 11 56 90v449c0 79 -6 87 -56 90l-52 3v30 l159 -3l160 3v-30l-52 -3c-50 -3 -56 -11 -56 -90v-27c19 -2 26 -2 50 -2c105 1 85 1 108 1c136 0 222 -60 222 -154"],57970:[692,3,747,57,692,"692 387c0 -117 -115 -211 -258 -211c-24 0 -50 2 -68 6l-13 37c26 -6 52 -9 73 -9c83 0 149 65 149 147c0 96 -66 143 -199 143c-35 0 -61 -3 -92 -9v-371c0 -79 6 -87 60 -90l56 -3v-30l-172 3l-171 -3v30l57 3c53 3 59 11 59 90v449c0 79 -6 87 -59 90l-57 3v30 l171 -3l172 3v-30l-56 -3c-54 -3 -60 -11 -60 -90v-27c20 -2 28 -2 54 -2c113 1 91 1 116 1c145 0 238 -60 238 -154"],57971:[726,281,675,8,603,"603 267c0 -70 -39 -154 -86 -185l-109 -72c-23 -15 -51 -22 -90 -22c-45 0 -79 7 -128 25v-189c0 -63 3 -70 40 -72l50 -3v-30l-136 3l-136 -3v30l50 3c37 2 40 9 40 72v796c0 30 -7 41 -27 41h-61v28c86 12 122 20 170 37l10 -8v-349l60 56c28 26 82 44 133 44 c122 0 220 -90 220 -202zM508 230c0 108 -64 174 -168 174c-54 0 -99 -19 -131 -56c-14 -17 -19 -28 -19 -42v-208c43 -42 85 -59 147 -59c106 0 171 74 171 191"],57972:[726,281,743,18,656,"656 267c0 -70 -42 -154 -92 -185l-117 -72c-25 -15 -55 -22 -96 -22c-49 0 -85 7 -138 25v-189c0 -63 4 -70 43 -72l54 -3v-30l-146 3l-146 -3v30l53 3c40 2 44 9 44 72v796c0 30 -8 41 -29 41h-66v28c92 12 131 20 183 37l10 -8v-349l64 56c31 26 88 44 143 44 c131 0 236 -90 236 -202zM555 230c0 108 -69 174 -180 174c-59 0 -107 -19 -141 -56c-15 -17 -21 -28 -21 -42v-208c47 -42 91 -59 158 -59c113 0 184 74 184 191"],57973:[689,20,565,26,514,"514 224c0 -47 -19 -91 -56 -132c-60 -67 -160 -112 -247 -112c-41 0 -89 8 -147 26c-6 50 -15 86 -38 147l30 10c20 -54 35 -77 61 -99c33 -28 77 -43 127 -43c102 0 168 67 168 169c0 91 -52 144 -143 144c-29 0 -50 -5 -91 -22l-8 6l13 53s43 -3 52 -3 c77 0 141 63 141 138c0 63 -58 116 -128 116c-57 0 -126 -34 -138 -68l-19 -56h-34l31 124c53 48 102 67 176 67c121 0 202 -59 202 -148c0 -59 -33 -105 -120 -167c54 -9 79 -17 107 -35c39 -25 61 -67 61 -115"],57974:[689,20,625,38,561,"561 224c0 -47 -20 -91 -60 -132c-64 -67 -172 -112 -266 -112c-43 0 -94 8 -157 26c-7 50 -16 86 -40 147l31 10c22 -54 38 -77 66 -99c35 -28 83 -43 137 -43c108 0 180 67 180 169c0 91 -56 144 -154 144c-31 0 -53 -5 -98 -22l-8 6l14 53s46 -3 55 -3 c83 0 152 63 152 138c0 63 -62 116 -138 116c-61 0 -134 -34 -147 -68l-21 -56h-37l34 124c56 48 109 67 189 67c129 0 216 -59 216 -148c0 -59 -35 -105 -129 -167c59 -9 86 -17 115 -35c42 -25 66 -67 66 -115"],57975:[645,-540,383,12,372,"372 645c-4 -58 -57 -105 -119 -105c-24 0 -41 4 -74 19c-40 18 -62 26 -77 26c-27 0 -44 -14 -58 -45h-32c15 65 56 100 116 100c26 0 39 -4 97 -30c26 -11 38 -15 51 -15c30 0 48 13 64 50h32"],57976:[645,-540,430,22,408,"408 645c-4 -58 -60 -105 -127 -105c-26 0 -45 4 -80 19c-43 18 -66 26 -83 26c-28 0 -47 -14 -62 -45h-34c17 65 60 100 124 100c28 0 42 -4 104 -30c29 -11 41 -15 55 -15c33 0 52 13 70 50h33"],57977:[80,79,681,66,615,"615 53c-47 -78 -95 -113 -150 -113c-29 0 -59 9 -142 41c-69 27 -79 30 -105 30c-43 0 -72 -22 -115 -90l-37 27c53 87 96 120 151 120c33 0 62 -8 140 -39c66 -27 86 -33 106 -33c41 0 81 29 115 84"],57978:[80,79,749,80,669,"669 53c-50 -78 -101 -113 -161 -113c-31 0 -63 9 -152 41c-74 27 -84 30 -113 30c-46 0 -77 -22 -124 -90l-39 27c57 87 103 120 162 120c35 0 67 -8 150 -39c71 -27 92 -33 115 -33c43 0 86 29 123 84"],57979:[689,3,565,27,520,"520 -3l-249 3l-244 -3v26l186 181c123 120 169 194 169 269c0 85 -60 139 -154 139c-73 0 -112 -25 -130 -83l-14 -46h-31l18 136c53 50 107 70 185 70c139 0 224 -71 224 -186c0 -75 -33 -130 -139 -233l-198 -193l377 10c-2 -22 -2 -32 -2 -45c0 -14 0 -24 2 -45"],57980:[689,3,625,39,568,"568 -3l-268 3l-261 -3v26l199 181c132 120 181 194 181 269c0 85 -64 139 -165 139c-78 0 -121 -25 -139 -83l-15 -46h-34l20 136c57 50 114 70 198 70c149 0 240 -71 240 -186c0 -75 -35 -130 -148 -233l-213 -193l405 10c-3 -22 -3 -32 -3 -45c0 -14 0 -24 3 -45"],57981:[692,20,868,23,837,"837 662l-48 -3c-50 -3 -55 -12 -55 -90v-289c0 -111 -24 -186 -75 -233c-50 -46 -125 -67 -237 -67c-109 0 -186 21 -230 62c-41 39 -61 94 -61 172v355c0 79 -5 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -55 -11 -55 -90v-344c0 -128 65 -183 216 -183 c158 0 233 66 233 207v320c0 78 -6 87 -56 90l-48 3v30l127 -3l130 3v-30"],57982:[692,20,950,34,908,"908 662l-51 -3c-54 -3 -60 -12 -60 -90v-289c0 -111 -26 -186 -81 -233c-53 -46 -133 -67 -254 -67c-117 0 -200 21 -247 62c-44 39 -65 94 -65 172v355c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-56 -3c-54 -3 -60 -11 -60 -90v-344c0 -128 70 -183 233 -183 c169 0 249 66 249 207v320c0 78 -6 87 -60 90l-51 3v30l136 -3l140 3v-30"],57983:[469,12,677,30,643,"643 -3c-30 2 -60 3 -90 3c-31 0 -60 -1 -91 -3c4 47 5 63 5 92l-73 -62c-30 -25 -73 -39 -122 -39c-63 0 -104 15 -128 45c-20 25 -26 56 -26 126v168c0 66 -4 73 -48 73h-40v28c57 6 114 20 170 41l9 -4v-295c0 -44 8 -75 23 -91c18 -19 48 -30 86 -30 c43 0 78 14 108 42c25 23 41 51 41 73v163c0 66 -5 73 -48 73h-41v28c58 6 115 20 170 41l10 -4v-363c0 -64 4 -70 41 -72l44 -3v-30"],57984:[469,12,746,41,700,"700 -3c-33 2 -65 3 -97 3c-33 0 -65 -1 -97 -3c3 47 4 63 4 92l-78 -62c-32 -25 -79 -39 -131 -39c-67 0 -111 15 -137 45c-21 25 -28 56 -28 126v168c0 66 -5 73 -52 73h-43v28c62 6 123 20 183 41l10 -4v-295c0 -44 8 -75 25 -91c18 -19 51 -30 92 -30 c46 0 83 14 116 42c27 23 43 51 43 73v163c0 66 -4 73 -51 73h-44v28c62 6 123 20 183 41l11 -4v-363c0 -64 3 -70 43 -72l48 -3v-30"],57985:[888,20,868,23,837,"837 662l-48 -3c-50 -3 -55 -12 -55 -90v-289c0 -111 -24 -186 -75 -233c-50 -46 -125 -67 -237 -67c-109 0 -186 21 -230 62c-41 39 -61 94 -61 172v355c0 79 -5 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -55 -11 -55 -90v-344c0 -128 65 -183 216 -183 c158 0 233 66 233 207v320c0 78 -6 87 -56 90l-48 3v30l127 -3l130 3v-30zM608 861c0 -15 -8 -22 -46 -39l-171 -73h-46l162 113c25 17 47 25 65 26c20 0 36 -12 36 -27"],57986:[888,20,950,34,908,"908 662l-51 -3c-54 -3 -60 -12 -60 -90v-289c0 -111 -26 -186 -81 -233c-53 -46 -133 -67 -254 -67c-117 0 -200 21 -247 62c-44 39 -65 94 -65 172v355c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-56 -3c-54 -3 -60 -11 -60 -90v-344c0 -128 70 -183 233 -183 c169 0 249 66 249 207v320c0 78 -6 87 -60 90l-51 3v30l136 -3l140 3v-30zM662 861c0 -15 -9 -22 -50 -39l-183 -73h-50l175 113c26 17 50 25 70 26c21 0 38 -12 38 -27"],57987:[677,12,677,30,643,"643 -3c-30 2 -60 3 -90 3c-31 0 -60 -1 -91 -3c4 47 5 63 5 92l-73 -62c-30 -25 -73 -39 -122 -39c-63 0 -104 15 -128 45c-20 25 -26 56 -26 126v168c0 66 -4 73 -48 73h-40v28c57 6 114 20 170 41l9 -4v-295c0 -44 8 -75 23 -91c18 -19 48 -30 86 -30 c43 0 78 14 108 42c25 23 41 51 41 73v163c0 66 -5 73 -48 73h-41v28c58 6 115 20 170 41l10 -4v-363c0 -64 4 -70 41 -72l44 -3v-30zM485 643c0 -18 -7 -26 -43 -47l-157 -90h-44l150 138c24 22 44 33 60 33c19 0 34 -15 34 -34"],57988:[677,12,746,41,700,"700 -3c-33 2 -65 3 -97 3c-33 0 -65 -1 -97 -3c3 47 4 63 4 92l-78 -62c-32 -25 -79 -39 -131 -39c-67 0 -111 15 -137 45c-21 25 -28 56 -28 126v168c0 66 -5 73 -52 73h-43v28c62 6 123 20 183 41l10 -4v-295c0 -44 8 -75 25 -91c18 -19 51 -30 92 -30 c46 0 83 14 116 42c27 23 43 51 43 73v163c0 66 -4 73 -51 73h-44v28c62 6 123 20 183 41l11 -4v-363c0 -64 3 -70 43 -72l48 -3v-30zM530 643c0 -18 -8 -26 -47 -47l-168 -90h-47l161 138c26 22 47 33 65 33c20 0 36 -15 36 -34"],57989:[887,20,868,23,837,"837 662l-48 -3c-50 -3 -55 -12 -55 -90v-289c0 -111 -24 -186 -75 -233c-50 -46 -125 -67 -237 -67c-109 0 -186 21 -230 62c-41 39 -61 94 -61 172v355c0 79 -5 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -55 -11 -55 -90v-344c0 -128 65 -183 216 -183 c158 0 233 66 233 207v320c0 78 -6 87 -56 90l-48 3v30l127 -3l130 3v-30zM642 752h-41l-143 84l-143 -84h-40l146 135h74"],57990:[887,20,950,34,908,"908 662l-51 -3c-54 -3 -60 -12 -60 -90v-289c0 -111 -26 -186 -81 -233c-53 -46 -133 -67 -254 -67c-117 0 -200 21 -247 62c-44 39 -65 94 -65 172v355c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-56 -3c-54 -3 -60 -11 -60 -90v-344c0 -128 70 -183 233 -183 c169 0 249 66 249 207v320c0 78 -6 87 -60 90l-51 3v30l136 -3l140 3v-30zM699 752h-45l-153 84l-153 -84h-44l157 135h80"],57991:[676,12,677,30,643,"643 -3c-30 2 -60 3 -90 3c-31 0 -60 -1 -91 -3c4 47 5 63 5 92l-73 -62c-30 -25 -73 -39 -122 -39c-63 0 -104 15 -128 45c-20 25 -26 56 -26 126v168c0 66 -4 73 -48 73h-40v28c57 6 114 20 170 41l9 -4v-295c0 -44 8 -75 23 -91c18 -19 48 -30 86 -30 c43 0 78 14 108 42c25 23 41 51 41 73v163c0 66 -5 73 -48 73h-41v28c58 6 115 20 170 41l10 -4v-363c0 -64 4 -70 41 -72l44 -3v-30zM508 509h-38l-132 103l-132 -103h-38l136 167h68"],57992:[676,12,746,41,700,"700 -3c-33 2 -65 3 -97 3c-33 0 -65 -1 -97 -3c3 47 4 63 4 92l-78 -62c-32 -25 -79 -39 -131 -39c-67 0 -111 15 -137 45c-21 25 -28 56 -28 126v168c0 66 -5 73 -52 73h-43v28c62 6 123 20 183 41l10 -4v-295c0 -44 8 -75 25 -91c18 -19 51 -30 92 -30 c46 0 83 14 116 42c27 23 43 51 43 73v163c0 66 -4 73 -51 73h-44v28c62 6 123 20 183 41l11 -4v-363c0 -64 3 -70 43 -72l48 -3v-30zM555 509h-41l-142 103l-141 -103h-41l146 167h72"],57993:[869,20,868,23,837,"837 662l-48 -3c-50 -3 -55 -12 -55 -90v-289c0 -111 -24 -186 -75 -233c-50 -46 -125 -67 -237 -67c-109 0 -186 21 -230 62c-41 39 -61 94 -61 172v355c0 79 -5 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -55 -11 -55 -90v-344c0 -128 65 -183 216 -183 c158 0 233 66 233 207v320c0 78 -6 87 -56 90l-48 3v30l127 -3l130 3v-30zM406 819c0 -30 -22 -50 -55 -50s-54 20 -54 50s21 50 55 50c32 0 54 -21 54 -50zM623 819c0 -30 -22 -50 -55 -50s-54 20 -54 50s21 50 55 50c32 0 54 -21 54 -50"],57994:[869,20,950,34,908,"908 662l-51 -3c-54 -3 -60 -12 -60 -90v-289c0 -111 -26 -186 -81 -233c-53 -46 -133 -67 -254 -67c-117 0 -200 21 -247 62c-44 39 -65 94 -65 172v355c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-56 -3c-54 -3 -60 -11 -60 -90v-344c0 -128 70 -183 233 -183 c169 0 249 66 249 207v320c0 78 -6 87 -60 90l-51 3v30l136 -3l140 3v-30zM445 819c0 -30 -24 -50 -59 -50s-58 20 -58 50s23 50 59 50c34 0 58 -21 58 -50zM678 819c0 -30 -24 -50 -59 -50s-58 20 -58 50s23 50 59 50c34 0 58 -21 58 -50"],57995:[642,12,677,30,643,"643 -3c-30 2 -60 3 -90 3c-31 0 -60 -1 -91 -3c4 47 5 63 5 92l-73 -62c-30 -25 -73 -39 -122 -39c-63 0 -104 15 -128 45c-20 25 -26 56 -26 126v168c0 66 -4 73 -48 73h-40v28c57 6 114 20 170 41l9 -4v-295c0 -44 8 -75 23 -91c18 -19 48 -30 86 -30 c43 0 78 14 108 42c25 23 41 51 41 73v163c0 66 -5 73 -48 73h-41v28c58 6 115 20 170 41l10 -4v-363c0 -64 4 -70 41 -72l44 -3v-30zM284 592c0 -30 -22 -50 -55 -50s-54 20 -54 50s21 50 55 50c32 0 54 -21 54 -50zM500 592c0 -30 -21 -50 -54 -50s-55 20 -55 50 s22 50 56 50c32 0 53 -21 53 -50"],57996:[642,12,746,41,700,"700 -3c-33 2 -65 3 -97 3c-33 0 -65 -1 -97 -3c3 47 4 63 4 92l-78 -62c-32 -25 -79 -39 -131 -39c-67 0 -111 15 -137 45c-21 25 -28 56 -28 126v168c0 66 -5 73 -52 73h-43v28c62 6 123 20 183 41l10 -4v-295c0 -44 8 -75 25 -91c18 -19 51 -30 92 -30 c46 0 83 14 116 42c27 23 43 51 43 73v163c0 66 -4 73 -51 73h-44v28c62 6 123 20 183 41l11 -4v-363c0 -64 3 -70 43 -72l48 -3v-30zM314 592c0 -30 -24 -50 -59 -50s-58 20 -58 50s23 50 59 50c34 0 58 -21 58 -50zM546 592c0 -30 -23 -50 -58 -50s-59 20 -59 50 s24 50 60 50c34 0 57 -21 57 -50"],57997:[692,193,868,23,837,"837 662l-48 -3c-50 -3 -55 -12 -55 -90v-289c0 -111 -24 -186 -75 -233c-50 -46 -125 -67 -237 -67c-109 0 -186 21 -230 62c-41 39 -61 94 -61 172v355c0 79 -5 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -55 -11 -55 -90v-344c0 -128 65 -183 216 -183 c158 0 233 66 233 207v320c0 78 -6 87 -56 90l-48 3v30l127 -3l130 3v-30zM514 -143c0 -30 -22 -50 -55 -50s-54 20 -54 50s21 50 55 50c32 0 54 -21 54 -50"],57998:[692,193,950,34,908,"908 662l-51 -3c-54 -3 -60 -12 -60 -90v-289c0 -111 -26 -186 -81 -233c-53 -46 -133 -67 -254 -67c-117 0 -200 21 -247 62c-44 39 -65 94 -65 172v355c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-56 -3c-54 -3 -60 -11 -60 -90v-344c0 -128 70 -183 233 -183 c169 0 249 66 249 207v320c0 78 -6 87 -60 90l-51 3v30l136 -3l140 3v-30zM561 -143c0 -30 -24 -50 -59 -50s-58 20 -58 50s23 50 59 50c34 0 58 -21 58 -50"],57999:[469,193,677,30,643,"643 -3c-30 2 -60 3 -90 3c-31 0 -60 -1 -91 -3c4 47 5 63 5 92l-73 -62c-30 -25 -73 -39 -122 -39c-63 0 -104 15 -128 45c-20 25 -26 56 -26 126v168c0 66 -4 73 -48 73h-40v28c57 6 114 20 170 41l9 -4v-295c0 -44 8 -75 23 -91c18 -19 48 -30 86 -30 c43 0 78 14 108 42c25 23 41 51 41 73v163c0 66 -5 73 -48 73h-41v28c58 6 115 20 170 41l10 -4v-363c0 -64 4 -70 41 -72l44 -3v-30zM393 -143c0 -30 -22 -50 -55 -50s-54 20 -54 50s21 50 55 50c32 0 54 -21 54 -50"],58000:[469,193,746,41,700,"700 -3c-33 2 -65 3 -97 3c-33 0 -65 -1 -97 -3c3 47 4 63 4 92l-78 -62c-32 -25 -79 -39 -131 -39c-67 0 -111 15 -137 45c-21 25 -28 56 -28 126v168c0 66 -5 73 -52 73h-43v28c62 6 123 20 183 41l10 -4v-295c0 -44 8 -75 25 -91c18 -19 51 -30 92 -30 c46 0 83 14 116 42c27 23 43 51 43 73v163c0 66 -4 73 -51 73h-44v28c62 6 123 20 183 41l11 -4v-363c0 -64 3 -70 43 -72l48 -3v-30zM431 -143c0 -30 -24 -50 -59 -50s-58 20 -58 50s23 50 59 50c34 0 58 -21 58 -50"],58001:[888,20,868,23,837,"837 662l-48 -3c-50 -3 -55 -12 -55 -90v-289c0 -111 -24 -186 -75 -233c-50 -46 -125 -67 -237 -67c-109 0 -186 21 -230 62c-41 39 -61 94 -61 172v355c0 79 -5 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -55 -11 -55 -90v-344c0 -128 65 -183 216 -183 c158 0 233 66 233 207v320c0 78 -6 87 -56 90l-48 3v30l127 -3l130 3v-30zM574 749h-47l-170 73c-39 17 -47 24 -47 39s16 27 36 27c18 -1 40 -9 65 -26"],58002:[888,20,950,34,908,"908 662l-51 -3c-54 -3 -60 -12 -60 -90v-289c0 -111 -26 -186 -81 -233c-53 -46 -133 -67 -254 -67c-117 0 -200 21 -247 62c-44 39 -65 94 -65 172v355c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-56 -3c-54 -3 -60 -11 -60 -90v-344c0 -128 70 -183 233 -183 c169 0 249 66 249 207v320c0 78 -6 87 -60 90l-51 3v30l136 -3l140 3v-30zM625 749h-50l-183 73c-41 17 -50 24 -50 39s17 27 38 27c20 -1 44 -9 71 -26"],58003:[677,12,677,30,643,"643 -3c-30 2 -60 3 -90 3c-31 0 -60 -1 -91 -3c4 47 5 63 5 92l-73 -62c-30 -25 -73 -39 -122 -39c-63 0 -104 15 -128 45c-20 25 -26 56 -26 126v168c0 66 -4 73 -48 73h-40v28c57 6 114 20 170 41l9 -4v-295c0 -44 8 -75 23 -91c18 -19 48 -30 86 -30 c43 0 78 14 108 42c25 23 41 51 41 73v163c0 66 -5 73 -48 73h-41v28c58 6 115 20 170 41l10 -4v-363c0 -64 4 -70 41 -72l44 -3v-30zM435 506h-44l-156 90c-36 21 -44 29 -44 47c0 19 15 34 34 34c16 0 36 -11 60 -33"],58004:[677,12,746,41,700,"700 -3c-33 2 -65 3 -97 3c-33 0 -65 -1 -97 -3c3 47 4 63 4 92l-78 -62c-32 -25 -79 -39 -131 -39c-67 0 -111 15 -137 45c-21 25 -28 56 -28 126v168c0 66 -5 73 -52 73h-43v28c62 6 123 20 183 41l10 -4v-295c0 -44 8 -75 25 -91c18 -19 51 -30 92 -30 c46 0 83 14 116 42c27 23 43 51 43 73v163c0 66 -4 73 -51 73h-44v28c62 6 123 20 183 41l11 -4v-363c0 -64 3 -70 43 -72l48 -3v-30zM476 506h-47l-168 90c-39 21 -47 29 -47 47c0 19 17 34 36 34c18 0 39 -11 65 -33"],58005:[946,20,868,23,837,"837 662l-48 -3c-50 -3 -55 -12 -55 -90v-289c0 -111 -24 -186 -75 -233c-50 -46 -125 -67 -237 -67c-109 0 -186 21 -230 62c-41 39 -61 94 -61 172v355c0 79 -5 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -55 -11 -55 -90v-344c0 -128 65 -183 216 -183 c158 0 233 66 233 207v320c0 78 -6 87 -56 90l-48 3v30l127 -3l130 3v-30zM554 887c0 -21 -22 -42 -56 -62c-35 -22 -41 -24 -41 -31c0 0 5 -6 18 -17l-27 -12c-9 3 -29 20 -29 33c0 14 7 24 38 47c27 19 35 27 35 37c0 13 -21 24 -49 24c-18 0 -30 -4 -33 -9l-13 -21l-34 7 l26 49c31 9 49 14 69 14c56 0 96 -26 96 -59"],58006:[946,20,950,34,908,"908 662l-51 -3c-54 -3 -60 -12 -60 -90v-289c0 -111 -26 -186 -81 -233c-53 -46 -133 -67 -254 -67c-117 0 -200 21 -247 62c-44 39 -65 94 -65 172v355c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-56 -3c-54 -3 -60 -11 -60 -90v-344c0 -128 70 -183 233 -183 c169 0 249 66 249 207v320c0 78 -6 87 -60 90l-51 3v30l136 -3l140 3v-30zM604 887c0 -21 -24 -42 -60 -62c-37 -22 -44 -24 -44 -31c0 0 6 -6 20 -17l-30 -12c-9 3 -31 20 -31 33c0 14 8 24 41 47c29 19 37 27 37 37c0 13 -22 24 -53 24c-18 0 -31 -4 -35 -9l-14 -21l-36 7 l28 49c33 9 53 14 74 14c60 0 103 -26 103 -59"],58007:[703,12,677,30,643,"643 -3c-30 2 -60 3 -90 3c-31 0 -60 -1 -91 -3c4 47 5 63 5 92l-73 -62c-30 -25 -73 -39 -122 -39c-63 0 -104 15 -128 45c-20 25 -26 56 -26 126v168c0 66 -4 73 -48 73h-40v28c57 6 114 20 170 41l9 -4v-295c0 -44 8 -75 23 -91c18 -19 48 -30 86 -30 c43 0 78 14 108 42c25 23 41 51 41 73v163c0 66 -5 73 -48 73h-41v28c58 6 115 20 170 41l10 -4v-363c0 -64 4 -70 41 -72l44 -3v-30zM433 644c0 -21 -22 -42 -56 -62c-35 -22 -41 -24 -41 -31c0 0 5 -6 18 -17l-27 -12c-9 3 -29 20 -29 33c0 14 7 24 38 47 c27 19 35 27 35 37c0 13 -21 24 -49 24c-18 0 -30 -4 -33 -9l-13 -21l-34 7l26 49c31 9 49 14 69 14c56 0 96 -26 96 -59"],58008:[703,12,746,41,700,"700 -3c-33 2 -65 3 -97 3c-33 0 -65 -1 -97 -3c3 47 4 63 4 92l-78 -62c-32 -25 -79 -39 -131 -39c-67 0 -111 15 -137 45c-21 25 -28 56 -28 126v168c0 66 -5 73 -52 73h-43v28c62 6 123 20 183 41l10 -4v-295c0 -44 8 -75 25 -91c18 -19 51 -30 92 -30 c46 0 83 14 116 42c27 23 43 51 43 73v163c0 66 -4 73 -51 73h-44v28c62 6 123 20 183 41l11 -4v-363c0 -64 3 -70 43 -72l48 -3v-30zM474 644c0 -21 -23 -42 -60 -62c-37 -22 -44 -24 -44 -31c0 0 6 -6 20 -17l-30 -12c-9 3 -31 20 -31 33c0 14 8 24 41 47 c29 19 37 27 37 37c0 13 -22 24 -52 24c-19 0 -32 -4 -35 -9l-15 -21l-36 7l28 49c33 9 53 14 74 14c60 0 103 -26 103 -59"],58009:[781,20,868,23,883,"883 774c-10 -32 -59 -145 -149 -169v-325c0 -111 -24 -186 -75 -233c-50 -46 -125 -67 -237 -67c-109 0 -186 21 -230 62c-41 39 -61 94 -61 172v355c0 79 -5 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -55 -11 -55 -90v-344c0 -128 65 -183 216 -183 c158 0 233 66 233 207v320c0 78 -6 87 -56 90l-48 3v30h154v-45c37 20 44 50 44 87c0 9 -1 18 -1 28c49 9 59 12 94 19"],58010:[781,20,950,34,957,"957 774c-10 -32 -63 -145 -160 -169v-325c0 -111 -26 -186 -81 -233c-53 -46 -133 -67 -254 -67c-117 0 -200 21 -247 62c-44 39 -65 94 -65 172v355c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-56 -3c-54 -3 -60 -11 -60 -90v-344c0 -128 70 -183 233 -183 c169 0 249 66 249 207v320c0 78 -6 87 -60 90l-51 3v30h165v-45c40 20 48 50 48 87c0 9 -1 18 -1 28c52 9 63 12 100 19"],58011:[532,12,718,30,708,"708 525c-10 -32 -59 -145 -150 -169v-254c0 -64 4 -70 41 -72l44 -3v-30l-90 3l-91 -3c4 47 5 63 5 92l-73 -62c-30 -25 -73 -39 -122 -39c-63 0 -104 15 -128 45c-20 25 -26 56 -26 126v168c0 66 -4 73 -48 73h-40v28c57 6 114 20 170 41l9 -4v-295c0 -44 8 -75 23 -91 c18 -19 48 -30 86 -30c43 0 78 14 108 42c25 23 41 51 41 73v163c0 66 -5 73 -48 73h-41v28c58 6 115 20 170 41l10 -4v-67c37 20 45 50 45 87c0 9 -1 18 -1 28c49 9 59 12 94 19"],58012:[532,12,789,41,769,"769 525c-11 -32 -63 -145 -160 -169v-254c0 -64 3 -70 43 -72l48 -3v-30l-97 3l-97 -3c3 47 4 63 4 92l-78 -62c-32 -25 -79 -39 -131 -39c-67 0 -111 15 -137 45c-21 25 -28 56 -28 126v168c0 66 -5 73 -52 73h-43v28c62 6 123 20 183 41l10 -4v-295 c0 -44 8 -75 25 -91c18 -19 51 -30 92 -30c46 0 83 14 116 42c27 23 43 51 43 73v163c0 66 -4 73 -51 73h-44v28c62 6 123 20 183 41l11 -4v-67c39 20 47 50 47 87c0 9 -1 18 -1 28c53 9 63 12 101 19"],58013:[888,20,868,23,883,"883 774c-10 -32 -59 -145 -149 -169v-325c0 -111 -24 -186 -75 -233c-50 -46 -125 -67 -237 -67c-109 0 -186 21 -230 62c-41 39 -61 94 -61 172v355c0 79 -5 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -55 -11 -55 -90v-344c0 -128 65 -183 216 -183 c158 0 233 66 233 207v320c0 78 -6 87 -56 90l-48 3v30h154v-45c37 20 44 50 44 87c0 9 -1 18 -1 28c49 9 59 12 94 19zM608 861c0 -15 -8 -22 -46 -39l-171 -73h-46l162 113c25 17 47 25 65 26c20 0 36 -12 36 -27"],58014:[888,20,950,34,957,"957 774c-10 -32 -63 -145 -160 -169v-325c0 -111 -26 -186 -81 -233c-53 -46 -133 -67 -254 -67c-117 0 -200 21 -247 62c-44 39 -65 94 -65 172v355c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-56 -3c-54 -3 -60 -11 -60 -90v-344c0 -128 70 -183 233 -183 c169 0 249 66 249 207v320c0 78 -6 87 -60 90l-51 3v30h165v-45c40 20 48 50 48 87c0 9 -1 18 -1 28c52 9 63 12 100 19zM662 861c0 -15 -9 -22 -50 -39l-183 -73h-50l175 113c26 17 50 25 70 26c21 0 38 -12 38 -27"],58015:[677,12,718,30,708,"708 525c-10 -32 -59 -145 -150 -169v-254c0 -64 4 -70 41 -72l44 -3v-30l-90 3l-91 -3c4 47 5 63 5 92l-73 -62c-30 -25 -73 -39 -122 -39c-63 0 -104 15 -128 45c-20 25 -26 56 -26 126v168c0 66 -4 73 -48 73h-40v28c57 6 114 20 170 41l9 -4v-295c0 -44 8 -75 23 -91 c18 -19 48 -30 86 -30c43 0 78 14 108 42c25 23 41 51 41 73v163c0 66 -5 73 -48 73h-41v28c58 6 115 20 170 41l10 -4v-67c37 20 45 50 45 87c0 9 -1 18 -1 28c49 9 59 12 94 19zM486 643c0 -18 -7 -26 -43 -47l-157 -90h-44l151 138c24 22 43 33 60 33c18 0 33 -15 33 -34 "],58016:[677,12,789,41,769,"769 525c-11 -32 -63 -145 -160 -169v-254c0 -64 3 -70 43 -72l48 -3v-30l-97 3l-97 -3c3 47 4 63 4 92l-78 -62c-32 -25 -79 -39 -131 -39c-67 0 -111 15 -137 45c-21 25 -28 56 -28 126v168c0 66 -5 73 -52 73h-43v28c62 6 123 20 183 41l10 -4v-295 c0 -44 8 -75 25 -91c18 -19 51 -30 92 -30c46 0 83 14 116 42c27 23 43 51 43 73v163c0 66 -4 73 -51 73h-44v28c62 6 123 20 183 41l11 -4v-67c39 20 47 50 47 87c0 9 -1 18 -1 28c53 9 63 12 101 19zM531 643c0 -18 -8 -26 -47 -47l-168 -90h-47l162 138 c25 22 46 33 64 33c20 0 36 -15 36 -34"],58017:[781,193,868,23,883,"883 774c-10 -32 -59 -145 -149 -169v-325c0 -111 -24 -186 -75 -233c-50 -46 -125 -67 -237 -67c-109 0 -186 21 -230 62c-41 39 -61 94 -61 172v355c0 79 -5 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -55 -11 -55 -90v-344c0 -128 65 -183 216 -183 c158 0 233 66 233 207v320c0 78 -6 87 -56 90l-48 3v30h154v-45c37 20 44 50 44 87c0 9 -1 18 -1 28c49 9 59 12 94 19zM514 -143c0 -30 -22 -50 -55 -50s-54 20 -54 50s21 50 55 50c32 0 54 -21 54 -50"],58018:[781,193,950,34,957,"957 774c-10 -32 -63 -145 -160 -169v-325c0 -111 -26 -186 -81 -233c-53 -46 -133 -67 -254 -67c-117 0 -200 21 -247 62c-44 39 -65 94 -65 172v355c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-56 -3c-54 -3 -60 -11 -60 -90v-344c0 -128 70 -183 233 -183 c169 0 249 66 249 207v320c0 78 -6 87 -60 90l-51 3v30h165v-45c40 20 48 50 48 87c0 9 -1 18 -1 28c52 9 63 12 100 19zM561 -143c0 -30 -24 -50 -59 -50s-58 20 -58 50s23 50 59 50c34 0 58 -21 58 -50"],58019:[532,193,718,30,708,"708 525c-10 -32 -59 -145 -150 -169v-254c0 -64 4 -70 41 -72l44 -3v-30l-90 3l-91 -3c4 47 5 63 5 92l-73 -62c-30 -25 -73 -39 -122 -39c-63 0 -104 15 -128 45c-20 25 -26 56 -26 126v168c0 66 -4 73 -48 73h-40v28c57 6 114 20 170 41l9 -4v-295c0 -44 8 -75 23 -91 c18 -19 48 -30 86 -30c43 0 78 14 108 42c25 23 41 51 41 73v163c0 66 -5 73 -48 73h-41v28c58 6 115 20 170 41l10 -4v-67c37 20 45 50 45 87c0 9 -1 18 -1 28c49 9 59 12 94 19zM394 -143c0 -30 -22 -50 -55 -50s-54 20 -54 50s21 50 55 50c32 0 54 -21 54 -50"],58020:[532,193,789,41,769,"769 525c-11 -32 -63 -145 -160 -169v-254c0 -64 3 -70 43 -72l48 -3v-30l-97 3l-97 -3c3 47 4 63 4 92l-78 -62c-32 -25 -79 -39 -131 -39c-67 0 -111 15 -137 45c-21 25 -28 56 -28 126v168c0 66 -5 73 -52 73h-43v28c62 6 123 20 183 41l10 -4v-295 c0 -44 8 -75 25 -91c18 -19 51 -30 92 -30c46 0 83 14 116 42c27 23 43 51 43 73v163c0 66 -4 73 -51 73h-44v28c62 6 123 20 183 41l11 -4v-67c39 20 47 50 47 87c0 9 -1 18 -1 28c53 9 63 12 101 19zM432 -143c0 -30 -24 -50 -59 -50s-58 20 -58 50s23 50 60 50 c33 0 57 -21 57 -50"],58021:[888,20,868,23,883,"883 774c-10 -32 -59 -145 -149 -169v-325c0 -111 -24 -186 -75 -233c-50 -46 -125 -67 -237 -67c-109 0 -186 21 -230 62c-41 39 -61 94 -61 172v355c0 79 -5 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -55 -11 -55 -90v-344c0 -128 65 -183 216 -183 c158 0 233 66 233 207v320c0 78 -6 87 -56 90l-48 3v30h154v-45c37 20 44 50 44 87c0 9 -1 18 -1 28c49 9 59 12 94 19zM574 749h-47l-170 73c-39 17 -47 24 -47 39s16 27 36 27c18 -1 40 -9 65 -26"],58022:[888,20,950,34,957,"957 774c-10 -32 -63 -145 -160 -169v-325c0 -111 -26 -186 -81 -233c-53 -46 -133 -67 -254 -67c-117 0 -200 21 -247 62c-44 39 -65 94 -65 172v355c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-56 -3c-54 -3 -60 -11 -60 -90v-344c0 -128 70 -183 233 -183 c169 0 249 66 249 207v320c0 78 -6 87 -60 90l-51 3v30h165v-45c40 20 48 50 48 87c0 9 -1 18 -1 28c52 9 63 12 100 19zM625 749h-50l-183 73c-41 17 -50 24 -50 39s17 27 38 27c20 -1 44 -9 71 -26"],58023:[677,12,718,30,708,"708 525c-10 -32 -59 -145 -150 -169v-254c0 -64 4 -70 41 -72l44 -3v-30l-90 3l-91 -3c4 47 5 63 5 92l-73 -62c-30 -25 -73 -39 -122 -39c-63 0 -104 15 -128 45c-20 25 -26 56 -26 126v168c0 66 -4 73 -48 73h-40v28c57 6 114 20 170 41l9 -4v-295c0 -44 8 -75 23 -91 c18 -19 48 -30 86 -30c43 0 78 14 108 42c25 23 41 51 41 73v163c0 66 -5 73 -48 73h-41v28c58 6 115 20 170 41l10 -4v-67c37 20 45 50 45 87c0 9 -1 18 -1 28c49 9 59 12 94 19zM435 506h-44l-156 90c-36 21 -44 29 -44 47c0 19 15 34 34 34c16 0 36 -11 60 -33"],58024:[677,12,789,41,769,"769 525c-11 -32 -63 -145 -160 -169v-254c0 -64 3 -70 43 -72l48 -3v-30l-97 3l-97 -3c3 47 4 63 4 92l-78 -62c-32 -25 -79 -39 -131 -39c-67 0 -111 15 -137 45c-21 25 -28 56 -28 126v168c0 66 -5 73 -52 73h-43v28c62 6 123 20 183 41l10 -4v-295 c0 -44 8 -75 25 -91c18 -19 51 -30 92 -30c46 0 83 14 116 42c27 23 43 51 43 73v163c0 66 -4 73 -51 73h-44v28c62 6 123 20 183 41l11 -4v-67c39 20 47 50 47 87c0 9 -1 18 -1 28c53 9 63 12 101 19zM476 506h-47l-168 90c-39 21 -47 29 -47 47c0 19 17 34 36 34 c18 0 39 -11 65 -33"],58025:[946,20,868,23,883,"883 774c-10 -32 -59 -145 -149 -169v-325c0 -111 -24 -186 -75 -233c-50 -46 -125 -67 -237 -67c-109 0 -186 21 -230 62c-41 39 -61 94 -61 172v355c0 79 -5 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -55 -11 -55 -90v-344c0 -128 65 -183 216 -183 c158 0 233 66 233 207v320c0 78 -6 87 -56 90l-48 3v30h154v-45c37 20 44 50 44 87c0 9 -1 18 -1 28c49 9 59 12 94 19zM554 887c0 -21 -22 -42 -56 -62c-35 -22 -41 -24 -41 -31c0 0 5 -6 18 -17l-27 -12c-9 3 -29 20 -29 33c0 14 7 24 38 47c27 19 35 27 35 37 c0 13 -21 24 -49 24c-18 0 -30 -4 -33 -9l-13 -21l-34 7l26 49c31 9 49 14 69 14c56 0 96 -26 96 -59"],58026:[946,20,950,34,957,"957 774c-10 -32 -63 -145 -160 -169v-325c0 -111 -26 -186 -81 -233c-53 -46 -133 -67 -254 -67c-117 0 -200 21 -247 62c-44 39 -65 94 -65 172v355c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-56 -3c-54 -3 -60 -11 -60 -90v-344c0 -128 70 -183 233 -183 c169 0 249 66 249 207v320c0 78 -6 87 -60 90l-51 3v30h165v-45c40 20 48 50 48 87c0 9 -1 18 -1 28c52 9 63 12 100 19zM604 887c0 -21 -24 -42 -60 -62c-37 -22 -44 -24 -44 -31c0 0 6 -6 20 -17l-30 -12c-9 3 -31 20 -31 33c0 14 8 24 41 47c29 19 37 27 37 37 c0 13 -22 24 -53 24c-18 0 -31 -4 -35 -9l-14 -21l-36 7l28 49c33 9 53 14 74 14c60 0 103 -26 103 -59"],58027:[703,12,718,30,708,"708 525c-10 -32 -59 -145 -150 -169v-254c0 -64 4 -70 41 -72l44 -3v-30l-90 3l-91 -3c4 47 5 63 5 92l-73 -62c-30 -25 -73 -39 -122 -39c-63 0 -104 15 -128 45c-20 25 -26 56 -26 126v168c0 66 -4 73 -48 73h-40v28c57 6 114 20 170 41l9 -4v-295c0 -44 8 -75 23 -91 c18 -19 48 -30 86 -30c43 0 78 14 108 42c25 23 41 51 41 73v163c0 66 -5 73 -48 73h-41v28c58 6 115 20 170 41l10 -4v-67c37 20 45 50 45 87c0 9 -1 18 -1 28c49 9 59 12 94 19zM434 644c0 -21 -22 -42 -56 -62c-34 -22 -41 -24 -41 -31c0 0 5 -6 19 -17l-28 -12 c-8 3 -29 20 -29 33c0 14 7 24 38 47c27 19 35 27 35 37c0 13 -21 24 -49 24c-18 0 -30 -4 -33 -9l-13 -21l-34 7l26 49c31 9 49 14 69 14c56 0 96 -26 96 -59"],58028:[703,12,789,41,769,"769 525c-11 -32 -63 -145 -160 -169v-254c0 -64 3 -70 43 -72l48 -3v-30l-97 3l-97 -3c3 47 4 63 4 92l-78 -62c-32 -25 -79 -39 -131 -39c-67 0 -111 15 -137 45c-21 25 -28 56 -28 126v168c0 66 -5 73 -52 73h-43v28c62 6 123 20 183 41l10 -4v-295 c0 -44 8 -75 25 -91c18 -19 51 -30 92 -30c46 0 83 14 116 42c27 23 43 51 43 73v163c0 66 -4 73 -51 73h-44v28c62 6 123 20 183 41l11 -4v-67c39 20 47 50 47 87c0 9 -1 18 -1 28c53 9 63 12 101 19zM475 644c0 -21 -23 -42 -60 -62c-37 -22 -44 -24 -44 -31 c0 0 6 -6 20 -17l-29 -12c-10 3 -32 20 -32 33c0 14 8 24 41 47c29 19 37 27 37 37c0 13 -22 24 -52 24c-19 0 -32 -4 -35 -9l-14 -21l-37 7l28 49c33 9 53 14 74 14c60 0 103 -26 103 -59"],58029:[872,20,868,23,883,"883 774c-10 -32 -59 -145 -149 -169v-325c0 -111 -24 -186 -75 -233c-50 -46 -125 -67 -237 -67c-109 0 -186 21 -230 62c-41 39 -61 94 -61 172v355c0 79 -5 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -55 -11 -55 -90v-344c0 -128 65 -183 216 -183 c158 0 233 66 233 207v320c0 78 -6 87 -56 90l-48 3v30h154v-45c37 20 44 50 44 87c0 9 -1 18 -1 28c49 9 59 12 94 19zM640 872c-4 -58 -57 -105 -119 -105c-24 0 -41 4 -74 19c-40 18 -62 26 -77 26c-26 0 -44 -14 -58 -45h-32c16 65 56 100 116 100c26 0 39 -4 97 -30 c26 -11 38 -15 51 -15c31 0 48 13 64 50h32"],58030:[872,20,950,34,957,"957 774c-10 -32 -63 -145 -160 -169v-325c0 -111 -26 -186 -81 -233c-53 -46 -133 -67 -254 -67c-117 0 -200 21 -247 62c-44 39 -65 94 -65 172v355c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-56 -3c-54 -3 -60 -11 -60 -90v-344c0 -128 70 -183 233 -183 c169 0 249 66 249 207v320c0 78 -6 87 -60 90l-51 3v30h165v-45c40 20 48 50 48 87c0 9 -1 18 -1 28c52 9 63 12 100 19zM696 872c-4 -58 -61 -105 -127 -105c-26 0 -45 4 -80 19c-43 18 -67 26 -83 26c-28 0 -47 -14 -62 -45h-34c17 65 60 100 124 100c28 0 42 -4 104 -30 c28 -11 41 -15 55 -15c33 0 52 13 69 50h34"],58031:[645,12,718,30,708,"708 525c-10 -32 -59 -145 -150 -169v-254c0 -64 4 -70 41 -72l44 -3v-30l-90 3l-91 -3c4 47 5 63 5 92l-73 -62c-30 -25 -73 -39 -122 -39c-63 0 -104 15 -128 45c-20 25 -26 56 -26 126v168c0 66 -4 73 -48 73h-40v28c57 6 114 20 170 41l9 -4v-295c0 -44 8 -75 23 -91 c18 -19 48 -30 86 -30c43 0 78 14 108 42c25 23 41 51 41 73v163c0 66 -5 73 -48 73h-41v28c58 6 115 20 170 41l10 -4v-67c37 20 45 50 45 87c0 9 -1 18 -1 28c49 9 59 12 94 19zM519 645c-4 -58 -57 -105 -119 -105c-24 0 -41 4 -74 19c-40 18 -62 26 -77 26 c-26 0 -44 -14 -58 -45h-32c16 65 56 100 116 100c26 0 39 -4 97 -30c26 -11 38 -15 51 -15c31 0 48 13 64 50h32"],58032:[645,12,789,41,769,"769 525c-11 -32 -63 -145 -160 -169v-254c0 -64 3 -70 43 -72l48 -3v-30l-97 3l-97 -3c3 47 4 63 4 92l-78 -62c-32 -25 -79 -39 -131 -39c-67 0 -111 15 -137 45c-21 25 -28 56 -28 126v168c0 66 -5 73 -52 73h-43v28c62 6 123 20 183 41l10 -4v-295 c0 -44 8 -75 25 -91c18 -19 51 -30 92 -30c46 0 83 14 116 42c27 23 43 51 43 73v163c0 66 -4 73 -51 73h-44v28c62 6 123 20 183 41l11 -4v-67c39 20 47 50 47 87c0 9 -1 18 -1 28c53 9 63 12 101 19zM566 645c-4 -58 -60 -105 -127 -105c-26 0 -45 4 -80 19 c-43 18 -66 26 -83 26c-28 0 -47 -14 -62 -45h-34c17 65 60 100 124 100c28 0 42 -4 104 -30c29 -11 41 -15 55 -15c33 0 52 13 69 50h34"],58033:[888,20,868,23,837,"837 662l-48 -3c-50 -3 -55 -12 -55 -90v-289c0 -111 -24 -186 -75 -233c-50 -46 -125 -67 -237 -67c-109 0 -186 21 -230 62c-41 39 -61 94 -61 172v355c0 79 -5 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -55 -11 -55 -90v-344c0 -128 65 -183 216 -183 c158 0 233 66 233 207v320c0 78 -6 87 -56 90l-48 3v30l127 -3l130 3v-30zM747 861c0 -15 -9 -22 -47 -39l-170 -73h-47l162 113c26 17 47 25 66 26c19 0 36 -12 36 -27zM572 861c0 -15 -8 -22 -46 -39l-170 -73h-47l162 113c25 17 47 25 65 26c20 0 36 -12 36 -27"],58034:[888,20,950,34,908,"908 662l-51 -3c-54 -3 -60 -12 -60 -90v-289c0 -111 -26 -186 -81 -233c-53 -46 -133 -67 -254 -67c-117 0 -200 21 -247 62c-44 39 -65 94 -65 172v355c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-56 -3c-54 -3 -60 -11 -60 -90v-344c0 -128 70 -183 233 -183 c169 0 249 66 249 207v320c0 78 -6 87 -60 90l-51 3v30l136 -3l140 3v-30zM811 861c0 -15 -9 -22 -50 -39l-183 -73h-50l174 113c27 17 50 25 70 26c21 0 39 -12 39 -27zM624 861c0 -15 -10 -22 -51 -39l-182 -73h-50l174 113c27 17 50 25 70 26c21 0 39 -12 39 -27"],58035:[683,12,677,30,643,"643 -3c-30 2 -60 3 -90 3c-31 0 -60 -1 -91 -3c4 47 5 63 5 92l-73 -62c-30 -25 -73 -39 -122 -39c-63 0 -104 15 -128 45c-20 25 -26 56 -26 126v168c0 66 -4 73 -48 73h-40v28c57 6 114 20 170 41l9 -4v-295c0 -44 8 -75 23 -91c18 -19 48 -30 86 -30 c43 0 78 14 108 42c25 23 41 51 41 73v163c0 66 -5 73 -48 73h-41v28c58 6 115 20 170 41l10 -4v-363c0 -64 4 -70 41 -72l44 -3v-30zM444 650c0 -16 -11 -29 -43 -50l-147 -98h-43l139 148c19 20 43 33 60 33c19 0 34 -15 34 -33zM607 650c0 -16 -11 -29 -42 -50l-147 -98 h-44l140 148c18 20 42 33 60 33s33 -15 33 -33"],58036:[683,12,746,41,700,"700 -3c-33 2 -65 3 -97 3c-33 0 -65 -1 -97 -3c3 47 4 63 4 92l-78 -62c-32 -25 -79 -39 -131 -39c-67 0 -111 15 -137 45c-21 25 -28 56 -28 126v168c0 66 -5 73 -52 73h-43v28c62 6 123 20 183 41l10 -4v-295c0 -44 8 -75 25 -91c18 -19 51 -30 92 -30 c46 0 83 14 116 42c27 23 43 51 43 73v163c0 66 -4 73 -51 73h-44v28c62 6 123 20 183 41l11 -4v-363c0 -64 3 -70 43 -72l48 -3v-30zM486 650c0 -16 -12 -29 -46 -50l-158 -98h-47l150 148c20 20 46 33 64 33c20 0 37 -15 37 -33zM661 650c0 -16 -12 -29 -45 -50l-158 -98 h-47l150 148c19 20 45 33 64 33c20 0 36 -15 36 -33"],58037:[846,20,868,23,837,"837 662l-48 -3c-50 -3 -55 -12 -55 -90v-289c0 -111 -24 -186 -75 -233c-50 -46 -125 -67 -237 -67c-109 0 -186 21 -230 62c-41 39 -61 94 -61 172v355c0 79 -5 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -55 -11 -55 -90v-344c0 -128 65 -183 216 -183 c158 0 233 66 233 207v320c0 78 -6 87 -56 90l-48 3v30l127 -3l130 3v-30zM630 793h-340v53h340v-53"],58038:[846,20,950,34,908,"908 662l-51 -3c-54 -3 -60 -12 -60 -90v-289c0 -111 -26 -186 -81 -233c-53 -46 -133 -67 -254 -67c-117 0 -200 21 -247 62c-44 39 -65 94 -65 172v355c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-56 -3c-54 -3 -60 -11 -60 -90v-344c0 -128 70 -183 233 -183 c169 0 249 66 249 207v320c0 78 -6 87 -60 90l-51 3v30l136 -3l140 3v-30zM686 793h-365v53h365v-53"],58039:[619,12,677,30,643,"643 -3c-30 2 -60 3 -90 3c-31 0 -60 -1 -91 -3c4 47 5 63 5 92l-73 -62c-30 -25 -73 -39 -122 -39c-63 0 -104 15 -128 45c-20 25 -26 56 -26 126v168c0 66 -4 73 -48 73h-40v28c57 6 114 20 170 41l9 -4v-295c0 -44 8 -75 23 -91c18 -19 48 -30 86 -30 c43 0 78 14 108 42c25 23 41 51 41 73v163c0 66 -5 73 -48 73h-41v28c58 6 115 20 170 41l10 -4v-363c0 -64 4 -70 41 -72l44 -3v-30zM508 566h-340v53h340v-53"],58040:[619,12,746,41,700,"700 -3c-33 2 -65 3 -97 3c-33 0 -65 -1 -97 -3c3 47 4 63 4 92l-78 -62c-32 -25 -79 -39 -131 -39c-67 0 -111 15 -137 45c-21 25 -28 56 -28 126v168c0 66 -5 73 -52 73h-43v28c62 6 123 20 183 41l10 -4v-295c0 -44 8 -75 25 -91c18 -19 51 -30 92 -30 c46 0 83 14 116 42c27 23 43 51 43 73v163c0 66 -4 73 -51 73h-44v28c62 6 123 20 183 41l11 -4v-363c0 -64 3 -70 43 -72l48 -3v-30zM555 566h-365v53h365v-53"],58041:[692,250,868,23,837,"837 662l-48 -3c-50 -3 -55 -12 -55 -90v-289c0 -111 -24 -186 -75 -233c-30 -28 -69 -46 -119 -57c-38 -7 -83 -17 -103 -41c-20 -25 -36 -53 -36 -81c0 -50 25 -72 53 -72c32 0 63 15 70 42l9 31l29 -7v-55l-41 -32c-26 -21 -63 -25 -99 -25c-64 0 -96 49 -96 92 c0 51 35 100 84 138c-102 2 -177 23 -218 62s-61 94 -61 172v355c0 79 -5 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -55 -11 -55 -90v-344c0 -128 65 -183 216 -183c158 0 233 66 233 207v320c0 78 -6 87 -56 90l-48 3v30l127 -3l130 3v-30"],58042:[692,250,950,34,908,"908 662l-51 -3c-54 -3 -60 -12 -60 -90v-289c0 -111 -26 -186 -81 -233c-31 -28 -74 -46 -127 -57c-41 -7 -89 -17 -110 -41c-23 -25 -39 -53 -39 -81c0 -50 27 -72 56 -72c35 0 68 15 76 42l10 31l30 -7v-55l-43 -32c-28 -21 -68 -25 -107 -25c-69 0 -103 49 -103 92 c0 51 38 100 90 138c-110 2 -189 23 -234 62c-44 39 -65 94 -65 172v355c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-56 -3c-54 -3 -60 -11 -60 -90v-344c0 -128 70 -183 233 -183c169 0 249 66 249 207v320c0 78 -6 87 -60 90l-51 3v30l136 -3l140 3v-30"],58043:[469,250,677,30,643,"643 -193l-40 -32c-27 -21 -63 -25 -99 -25c-65 0 -96 49 -96 92c0 60 49 119 111 158l-57 -3c4 47 5 63 5 92l-73 -62c-30 -25 -73 -39 -122 -39c-63 0 -104 15 -128 45c-20 25 -26 56 -26 126v168c0 66 -4 73 -48 73h-40v28c57 6 114 20 170 41l9 -4v-295 c0 -44 8 -75 23 -91c18 -19 48 -30 86 -30c43 0 78 14 108 42c25 23 41 51 41 73v163c0 66 -5 73 -48 73h-41v28c58 6 115 20 170 41l10 -4v-363c0 -64 4 -70 41 -72l44 -3v-30l-36 2c-37 1 -66 -23 -88 -50c-21 -25 -36 -53 -36 -81c0 -50 25 -72 52 -72c32 0 64 15 71 42 l9 31l28 -7v-55"],58044:[469,250,746,41,700,"700 -193l-44 -32c-29 -21 -67 -25 -106 -25c-69 0 -103 49 -103 92c0 60 53 119 119 158l-60 -3c3 47 4 63 4 92l-78 -62c-32 -25 -79 -39 -131 -39c-67 0 -111 15 -137 45c-21 25 -28 56 -28 126v168c0 66 -5 73 -52 73h-43v28c62 6 123 20 183 41l10 -4v-295 c0 -44 8 -75 25 -91c18 -19 51 -30 92 -30c46 0 83 14 116 42c27 23 43 51 43 73v163c0 66 -4 73 -51 73h-44v28c62 6 123 20 183 41l11 -4v-363c0 -64 3 -70 43 -72l48 -3v-30l-39 2c-40 1 -71 -23 -95 -50c-22 -25 -38 -53 -38 -81c0 -50 27 -72 56 -72c34 0 68 15 76 42 l9 31l31 -7v-55"],58045:[939,20,868,23,837,"837 662l-48 -3c-50 -3 -55 -12 -55 -90v-289c0 -111 -24 -186 -75 -233c-50 -46 -125 -67 -237 -67c-109 0 -186 21 -230 62c-41 39 -61 94 -61 172v355c0 79 -5 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -55 -11 -55 -90v-344c0 -128 65 -183 216 -183 c158 0 233 66 233 207v320c0 78 -6 87 -56 90l-48 3v30l127 -3l130 3v-30zM569 839c0 -56 -49 -100 -109 -100c-61 0 -109 44 -109 101c0 55 49 99 111 99c58 0 107 -45 107 -100zM528 839c0 38 -28 64 -67 64c-41 0 -68 -25 -68 -63c0 -40 26 -65 67 -65c40 0 68 26 68 64"],58046:[939,20,950,34,908,"908 662l-51 -3c-54 -3 -60 -12 -60 -90v-289c0 -111 -26 -186 -81 -233c-53 -46 -133 -67 -254 -67c-117 0 -200 21 -247 62c-44 39 -65 94 -65 172v355c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-56 -3c-54 -3 -60 -11 -60 -90v-344c0 -128 70 -183 233 -183 c169 0 249 66 249 207v320c0 78 -6 87 -60 90l-51 3v30l136 -3l140 3v-30zM620 839c0 -56 -52 -100 -117 -100s-117 44 -117 101c0 55 53 99 120 99c62 0 114 -45 114 -100zM576 839c0 38 -30 64 -72 64c-44 0 -73 -25 -73 -63c0 -40 28 -65 72 -65c43 0 73 26 73 64"],58047:[692,12,677,30,643,"643 -3c-30 2 -60 3 -90 3c-31 0 -60 -1 -91 -3c4 47 5 63 5 92l-73 -62c-30 -25 -73 -39 -122 -39c-63 0 -104 15 -128 45c-20 25 -26 56 -26 126v168c0 66 -4 73 -48 73h-40v28c57 6 114 20 170 41l9 -4v-295c0 -44 8 -75 23 -91c18 -19 48 -30 86 -30 c43 0 78 14 108 42c25 23 41 51 41 73v163c0 66 -5 73 -48 73h-41v28c58 6 115 20 170 41l10 -4v-363c0 -64 4 -70 41 -72l44 -3v-30zM447 592c0 -56 -49 -100 -109 -100c-61 0 -109 44 -109 101c0 55 49 99 111 99c58 0 107 -45 107 -100zM406 592c0 38 -28 64 -67 64 c-41 0 -68 -25 -68 -63c0 -40 26 -65 67 -65c40 0 68 26 68 64"],58048:[692,12,746,41,700,"700 -3c-33 2 -65 3 -97 3c-33 0 -65 -1 -97 -3c3 47 4 63 4 92l-78 -62c-32 -25 -79 -39 -131 -39c-67 0 -111 15 -137 45c-21 25 -28 56 -28 126v168c0 66 -5 73 -52 73h-43v28c62 6 123 20 183 41l10 -4v-295c0 -44 8 -75 25 -91c18 -19 51 -30 92 -30 c46 0 83 14 116 42c27 23 43 51 43 73v163c0 66 -4 73 -51 73h-44v28c62 6 123 20 183 41l11 -4v-363c0 -64 3 -70 43 -72l48 -3v-30zM489 592c0 -56 -52 -100 -117 -100s-117 44 -117 101c0 55 53 99 120 99c62 0 114 -45 114 -100zM445 592c0 38 -30 64 -72 64 c-44 0 -73 -25 -73 -63c0 -40 28 -65 72 -65c43 0 73 26 73 64"],58049:[872,20,868,23,837,"837 662l-48 -3c-50 -3 -55 -12 -55 -90v-289c0 -111 -24 -186 -75 -233c-50 -46 -125 -67 -237 -67c-109 0 -186 21 -230 62c-41 39 -61 94 -61 172v355c0 79 -5 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -55 -11 -55 -90v-344c0 -128 65 -183 216 -183 c158 0 233 66 233 207v320c0 78 -6 87 -56 90l-48 3v30l127 -3l130 3v-30zM640 872c-4 -58 -57 -105 -119 -105c-24 0 -41 4 -74 19c-40 18 -62 26 -77 26c-26 0 -44 -14 -58 -45h-32c16 65 56 100 116 100c26 0 39 -4 97 -30c26 -11 38 -15 51 -15c31 0 48 13 64 50h32"],58050:[872,20,950,34,908,"908 662l-51 -3c-54 -3 -60 -12 -60 -90v-289c0 -111 -26 -186 -81 -233c-53 -46 -133 -67 -254 -67c-117 0 -200 21 -247 62c-44 39 -65 94 -65 172v355c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-56 -3c-54 -3 -60 -11 -60 -90v-344c0 -128 70 -183 233 -183 c169 0 249 66 249 207v320c0 78 -6 87 -60 90l-51 3v30l136 -3l140 3v-30zM696 872c-4 -58 -61 -105 -127 -105c-26 0 -45 4 -80 19c-43 18 -67 26 -83 26c-28 0 -47 -14 -62 -45h-34c17 65 60 100 124 100c28 0 42 -4 104 -30c28 -11 41 -15 55 -15c33 0 52 13 69 50h34"],58051:[645,12,677,30,643,"643 -3c-30 2 -60 3 -90 3c-31 0 -60 -1 -91 -3c4 47 5 63 5 92l-73 -62c-30 -25 -73 -39 -122 -39c-63 0 -104 15 -128 45c-20 25 -26 56 -26 126v168c0 66 -4 73 -48 73h-40v28c57 6 114 20 170 41l9 -4v-295c0 -44 8 -75 23 -91c18 -19 48 -30 86 -30 c43 0 78 14 108 42c25 23 41 51 41 73v163c0 66 -5 73 -48 73h-41v28c58 6 115 20 170 41l10 -4v-363c0 -64 4 -70 41 -72l44 -3v-30zM518 645c-4 -58 -57 -105 -119 -105c-24 0 -41 4 -74 19c-40 18 -62 26 -77 26c-27 0 -44 -14 -58 -45h-32c15 65 56 100 116 100 c26 0 39 -4 97 -30c26 -11 38 -15 51 -15c31 0 48 13 64 50h32"],58052:[645,12,746,41,700,"700 -3c-33 2 -65 3 -97 3c-33 0 -65 -1 -97 -3c3 47 4 63 4 92l-78 -62c-32 -25 -79 -39 -131 -39c-67 0 -111 15 -137 45c-21 25 -28 56 -28 126v168c0 66 -5 73 -52 73h-43v28c62 6 123 20 183 41l10 -4v-295c0 -44 8 -75 25 -91c18 -19 51 -30 92 -30 c46 0 83 14 116 42c27 23 43 51 43 73v163c0 66 -4 73 -51 73h-44v28c62 6 123 20 183 41l11 -4v-363c0 -64 3 -70 43 -72l48 -3v-30zM565 645c-4 -58 -61 -105 -127 -105c-26 0 -45 4 -80 19c-43 18 -67 26 -83 26c-28 0 -47 -14 -62 -45h-34c16 65 60 100 124 100 c28 0 42 -4 104 -30c28 -11 41 -15 55 -15c33 0 52 13 69 50h34"],58053:[692,9,807,19,780,"780 662l-33 -3c-20 -2 -34 -17 -59 -72l-190 -421c-36 -80 -49 -113 -69 -175h-55c-16 54 -29 89 -63 165l-205 462c-13 29 -25 39 -48 41l-39 3v30l145 -3l145 3v-30l-61 -3c-30 -1 -39 -17 -33 -31l215 -507l199 473c15 35 12 63 -28 65l-57 3v30l118 -3l118 3v-30"],58054:[692,9,885,29,846,"846 662l-35 -3c-21 -2 -36 -17 -63 -72l-204 -421c-38 -80 -52 -113 -75 -175h-58c-18 54 -32 89 -68 165l-220 462c-14 29 -27 39 -52 41l-42 3v30l156 -3l156 3v-30l-66 -3c-32 -1 -41 -17 -35 -31l230 -507l215 473c16 35 12 63 -31 65l-61 3v30l127 -3l126 3v-30"],58055:[459,7,636,17,598,"598 431l-34 -2c-22 -1 -36 -16 -61 -67l-129 -260c-22 -45 -38 -76 -45 -109h-54l-188 403c-11 23 -14 32 -33 33l-37 2v28l126 -3l128 3v-28l-54 -2c-35 -1 -29 -29 -17 -57l129 -288l68 140l46 106c29 68 29 97 -6 99l-44 2v28c33 -2 68 -3 102 -3s69 1 103 3v-28"],58056:[459,7,701,27,651,"651 431l-37 -2c-23 -1 -38 -16 -65 -67l-138 -260c-24 -45 -41 -76 -48 -109h-59l-201 403c-12 23 -15 32 -36 33l-40 2v28l136 -3l137 3v-28l-58 -2c-37 -1 -31 -29 -18 -57l139 -288l72 140l49 106c32 68 32 97 -5 99l-48 2v28c36 -2 73 -3 110 -3c36 0 73 1 110 3 v-28"],58057:[700,9,1110,19,1083,"1083 662l-35 -3c-24 -2 -36 -12 -42 -29l-167 -538l-29 -101h-54c-39 109 -42 117 -78 206l-136 339l-190 -442c-20 -47 -29 -71 -39 -103h-54l-155 618c-9 34 -23 47 -55 50l-30 3v30l137 -3l137 3v-30l-45 -3c-43 -3 -45 -28 -36 -66l109 -449l135 315 c58 134 75 179 98 241h35c9 -34 13 -42 36 -102l179 -461l143 489c6 20 -4 30 -50 33l-43 3v30l114 -3l115 3v-30"],58058:[700,9,1210,29,1171,"1171 662l-37 -3c-26 -2 -39 -12 -45 -29l-179 -538l-31 -101h-59c-41 109 -44 117 -83 206l-146 339l-204 -442c-22 -47 -31 -71 -42 -103h-58l-166 618c-10 34 -25 47 -59 50l-33 3v30l148 -3l147 3v-30l-49 -3c-46 -3 -48 -28 -39 -66l117 -449l146 315 c62 134 80 179 105 241h37c10 -34 14 -42 39 -102l192 -461l154 489c6 20 -4 30 -54 33l-46 3v30l122 -3l123 3v-30"],58059:[469,7,929,17,891,"891 431l-29 -2c-24 -2 -39 -16 -69 -87l-150 -349h-50l-148 342s-37 -70 -57 -112l-107 -230h-51l-111 336c-27 81 -41 98 -72 100l-30 2v28l129 -3l130 3v-28l-44 -2c-41 -2 -47 -19 -37 -49l92 -276l173 365h25c9 -27 17 -47 32 -81l125 -290l53 124l54 140 c15 40 9 65 -35 67l-37 2v28c36 -2 71 -3 107 -3s71 1 107 3v-28"],58060:[469,7,1016,27,965,"965 431l-30 -2c-26 -2 -42 -16 -75 -87l-160 -349h-54l-159 342s-40 -70 -61 -112l-115 -230h-55l-119 336c-29 81 -44 98 -77 100l-33 2v28l139 -3l139 3v-28l-46 -2c-45 -2 -51 -19 -40 -49l98 -276l186 365h27c9 -27 18 -47 34 -81l135 -290l56 124l58 140 c17 40 10 65 -37 67l-40 2v28l115 -3l114 3v-28"],58061:[700,3,747,25,716,"716 -3c-26 2 -51 3 -77 3c-27 0 -53 -1 -81 -3l-200 306l-220 -306c-19 2 -38 3 -56 3c-19 0 -38 -1 -57 -3v30l29 3c24 3 37 14 64 48l212 263l-139 213c-36 55 -74 88 -100 90l-49 3l-3 26l154 27c21 -10 37 -27 62 -65l140 -216l201 270h111v-30l-45 -3 c-17 -1 -31 -14 -74 -68l-168 -208l192 -280c36 -52 51 -68 72 -70l32 -3v-30"],58062:[700,3,820,36,778,"778 -3c-28 2 -55 3 -83 3c-29 0 -57 -1 -86 -3l-216 306l-236 -306c-20 2 -40 3 -60 3s-41 -1 -61 -3v30l31 3c26 3 40 14 69 48l228 263l-150 213c-38 55 -79 88 -107 90l-53 3l-2 26l165 27c22 -10 39 -27 66 -65l150 -216l216 270h119v-30l-48 -3 c-18 -1 -33 -14 -80 -68l-180 -208l206 -280c38 -52 55 -68 77 -70l35 -3v-30"],58063:[469,3,582,32,551,"551 -3c-23 2 -45 3 -68 3c-22 0 -45 -1 -66 -3l-145 195l-81 -98c-58 -71 -65 -94 -65 -94h-94v27h18c11 0 25 6 33 15l162 176l-130 174c-11 14 -35 27 -55 29l-23 2l-5 26l126 20c37 -34 49 -47 66 -69l82 -116l136 175h89v-28h-15c-19 0 -31 -4 -37 -11l-155 -166 l161 -200c12 -15 25 -23 38 -24l28 -3v-30"],58064:[469,3,644,43,600,"600 -3c-24 2 -48 3 -72 3s-48 -1 -72 -3l-155 195l-87 -98c-62 -71 -70 -94 -70 -94h-101v27h20c12 0 27 6 35 15l175 176l-141 174c-11 14 -37 27 -58 29l-25 2l-6 26l136 20c40 -34 53 -47 70 -69l89 -116l145 175h96v-28h-16c-20 0 -33 -4 -40 -11l-166 -166 l173 -200c13 -15 27 -23 41 -24l29 -3v-30"],58065:[705,3,747,20,723,"723 679c-88 -97 -124 -142 -205 -253c-63 -88 -79 -122 -79 -177v-129c0 -79 6 -87 56 -90l52 -3v-30l-160 3l-159 -3v30l52 3c50 3 56 11 56 90v142c0 16 -3 30 -10 40l-135 216c-46 73 -103 126 -140 130l-31 3v29l131 25c19 0 64 -45 99 -103l156 -261l112 163 c42 62 76 116 118 190h87v-15"],58066:[705,3,820,31,785,"785 679c-95 -97 -133 -142 -220 -253c-68 -88 -84 -122 -84 -177v-129c0 -79 6 -87 60 -90l56 -3v-30l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v142c0 16 -4 30 -11 40l-145 216c-49 73 -110 126 -150 130l-33 3v29l140 25c21 0 69 -45 106 -103l168 -261l120 163 c46 62 82 116 127 190h93v-15"],58067:[459,283,626,23,603,"603 431l-31 -2c-27 -2 -48 -30 -91 -121l-221 -468c-42 -87 -89 -123 -162 -123c-20 0 -38 5 -59 15l27 75h14c18 -15 38 -23 55 -23c42 0 84 47 119 131l25 61l-180 404c-15 35 -29 46 -56 49l-20 2v28l127 -3l126 3v-28l-41 -2c-43 -2 -45 -21 -27 -65l70 -168 c21 -49 32 -72 56 -110l129 292c17 36 7 48 -39 51l-28 2v28c35 -2 69 -3 103 -3c35 0 69 1 104 3v-28"],58068:[459,283,691,34,656,"656 431l-32 -2c-30 -2 -52 -30 -99 -121l-237 -468c-45 -87 -95 -123 -173 -123c-22 0 -41 5 -63 15l28 75h15c20 -15 41 -23 60 -23c44 0 90 47 127 131l27 61l-193 404c-16 35 -32 46 -61 49l-21 2v28l136 -3l135 3v-28l-44 -2c-46 -2 -48 -21 -28 -65l75 -168 c22 -49 34 -72 59 -110l140 292c17 36 7 48 -42 51l-31 2v28l111 -3l111 3v-28"],58069:[888,3,747,20,723,"723 679c-88 -97 -124 -142 -205 -253c-63 -88 -79 -122 -79 -177v-129c0 -79 6 -87 56 -90l52 -3v-30l-160 3l-159 -3v30l52 3c50 3 56 11 56 90v142c0 16 -3 30 -10 40l-135 216c-46 73 -103 126 -140 130l-31 3v29l131 25c19 0 64 -45 99 -103l156 -261l112 163 c42 62 76 116 118 190h87v-15zM538 861c0 -15 -9 -22 -47 -39l-170 -73h-47l162 113c25 17 47 25 66 26c19 0 36 -12 36 -27"],58070:[888,3,820,31,785,"785 679c-95 -97 -133 -142 -220 -253c-68 -88 -84 -122 -84 -177v-129c0 -79 6 -87 60 -90l56 -3v-30l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v142c0 16 -4 30 -11 40l-145 216c-49 73 -110 126 -150 130l-33 3v29l140 25c21 0 69 -45 106 -103l168 -261l120 163 c46 62 82 116 127 190h93v-15zM586 861c0 -15 -9 -22 -50 -39l-183 -73h-50l174 113c27 17 51 25 71 26c21 0 38 -12 38 -27"],58071:[677,283,626,23,603,"603 431l-31 -2c-27 -2 -48 -30 -91 -121l-221 -468c-42 -87 -89 -123 -162 -123c-20 0 -38 5 -59 15l27 75h14c18 -15 38 -23 55 -23c42 0 84 47 119 131l25 61l-180 404c-15 35 -29 46 -56 49l-20 2v28l127 -3l126 3v-28l-41 -2c-43 -2 -45 -21 -27 -65l70 -168 c21 -49 32 -72 56 -110l129 292c17 36 7 48 -39 51l-28 2v28c35 -2 69 -3 103 -3c35 0 69 1 104 3v-28zM483 643c0 -18 -8 -26 -44 -47l-157 -90h-43l150 138c24 22 44 33 60 33c19 0 34 -15 34 -34"],58072:[677,283,691,34,656,"656 431l-32 -2c-30 -2 -52 -30 -99 -121l-237 -468c-45 -87 -95 -123 -173 -123c-22 0 -41 5 -63 15l28 75h15c20 -15 41 -23 60 -23c44 0 90 47 127 131l27 61l-193 404c-16 35 -32 46 -61 49l-21 2v28l136 -3l135 3v-28l-44 -2c-46 -2 -48 -21 -28 -65l75 -168 c22 -49 34 -72 59 -110l140 292c17 36 7 48 -42 51l-31 2v28l111 -3l111 3v-28zM528 643c0 -18 -8 -26 -47 -47l-169 -90h-46l161 138c26 22 47 33 65 33c19 0 36 -15 36 -34"],58073:[869,3,747,20,723,"723 679c-88 -97 -124 -142 -205 -253c-63 -88 -79 -122 -79 -177v-129c0 -79 6 -87 56 -90l52 -3v-30l-160 3l-159 -3v30l52 3c50 3 56 11 56 90v142c0 16 -3 30 -10 40l-135 216c-46 73 -103 126 -140 130l-31 3v29l131 25c19 0 64 -45 99 -103l156 -261l112 163 c42 62 76 116 118 190h87v-15zM335 819c0 -30 -22 -50 -55 -50c-32 0 -54 20 -54 50s22 50 55 50c32 0 54 -21 54 -50zM552 819c0 -30 -22 -50 -55 -50c-32 0 -54 20 -54 50s22 50 55 50c32 0 54 -21 54 -50"],58074:[869,3,820,31,785,"785 679c-95 -97 -133 -142 -220 -253c-68 -88 -84 -122 -84 -177v-129c0 -79 6 -87 60 -90l56 -3v-30l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v142c0 16 -4 30 -11 40l-145 216c-49 73 -110 126 -150 130l-33 3v29l140 25c21 0 69 -45 106 -103l168 -261l120 163 c46 62 82 116 127 190h93v-15zM369 819c0 -30 -24 -50 -59 -50s-58 20 -58 50s23 50 59 50c34 0 58 -21 58 -50zM601 819c0 -30 -23 -50 -58 -50s-59 20 -59 50s24 50 60 50c34 0 57 -21 57 -50"],58075:[642,283,626,23,603,"603 431l-31 -2c-27 -2 -48 -30 -91 -121l-221 -468c-42 -87 -89 -123 -162 -123c-20 0 -38 5 -59 15l27 75h14c18 -15 38 -23 55 -23c42 0 84 47 119 131l25 61l-180 404c-15 35 -29 46 -56 49l-20 2v28l127 -3l126 3v-28l-41 -2c-43 -2 -45 -21 -27 -65l70 -168 c21 -49 32 -72 56 -110l129 292c17 36 7 48 -39 51l-28 2v28c35 -2 69 -3 103 -3c35 0 69 1 104 3v-28zM281 592c0 -30 -21 -50 -54 -50s-55 20 -55 50s22 50 56 50c32 0 53 -21 53 -50zM498 592c0 -30 -21 -50 -54 -50s-55 20 -55 50s22 50 56 50c32 0 53 -21 53 -50"],58076:[642,283,691,34,656,"656 431l-32 -2c-30 -2 -52 -30 -99 -121l-237 -468c-45 -87 -95 -123 -173 -123c-22 0 -41 5 -63 15l28 75h15c20 -15 41 -23 60 -23c44 0 90 47 127 131l27 61l-193 404c-16 35 -32 46 -61 49l-21 2v28l136 -3l135 3v-28l-44 -2c-46 -2 -48 -21 -28 -65l75 -168 c22 -49 34 -72 59 -110l140 292c17 36 7 48 -42 51l-31 2v28l111 -3l111 3v-28zM311 592c0 -30 -23 -50 -58 -50s-59 20 -59 50s24 50 60 50c34 0 57 -21 57 -50zM544 592c0 -30 -23 -50 -58 -50s-59 20 -59 50s24 50 60 50c34 0 57 -21 57 -50"],58077:[705,193,747,20,723,"723 679c-88 -97 -124 -142 -205 -253c-63 -88 -79 -122 -79 -177v-129c0 -79 6 -87 56 -90l52 -3v-30l-160 3l-159 -3v30l52 3c50 3 56 11 56 90v142c0 16 -3 30 -10 40l-135 216c-46 73 -103 126 -140 130l-31 3v29l131 25c19 0 64 -45 99 -103l156 -261l112 163 c42 62 76 116 118 190h87v-15zM443 -143c0 -30 -22 -50 -55 -50c-32 0 -54 20 -54 50s22 50 55 50c32 0 54 -21 54 -50"],58078:[705,193,820,31,785,"785 679c-95 -97 -133 -142 -220 -253c-68 -88 -84 -122 -84 -177v-129c0 -79 6 -87 60 -90l56 -3v-30l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v142c0 16 -4 30 -11 40l-145 216c-49 73 -110 126 -150 130l-33 3v29l140 25c21 0 69 -45 106 -103l168 -261l120 163 c46 62 82 116 127 190h93v-15zM484 -143c0 -30 -23 -50 -58 -50s-59 20 -59 50s24 50 60 50c34 0 57 -21 57 -50"],58079:[459,283,626,23,603,"603 431l-31 -2c-27 -2 -48 -30 -91 -121l-221 -468c-42 -87 -89 -123 -162 -123c-20 0 -38 5 -59 15l27 75h14c18 -15 38 -23 55 -23c42 0 84 47 119 131l25 61l-180 404c-15 35 -29 46 -56 49l-20 2v28l127 -3l126 3v-28l-41 -2c-43 -2 -45 -21 -27 -65l70 -168 c21 -49 32 -72 56 -110l129 292c17 36 7 48 -39 51l-28 2v28c35 -2 69 -3 103 -3c35 0 69 1 104 3v-28zM519 -143c0 -30 -22 -50 -54 -50c-33 0 -55 20 -55 50s22 50 56 50c31 0 53 -21 53 -50"],58080:[459,283,691,34,656,"656 431l-32 -2c-30 -2 -52 -30 -99 -121l-237 -468c-45 -87 -95 -123 -173 -123c-22 0 -41 5 -63 15l28 75h15c20 -15 41 -23 60 -23c44 0 90 47 127 131l27 61l-193 404c-16 35 -32 46 -61 49l-21 2v28l136 -3l135 3v-28l-44 -2c-46 -2 -48 -21 -28 -65l75 -168 c22 -49 34 -72 59 -110l140 292c17 36 7 48 -42 51l-31 2v28l111 -3l111 3v-28zM566 -143c0 -30 -23 -50 -58 -50s-59 20 -59 50s24 50 60 50c34 0 57 -21 57 -50"],58081:[701,3,565,15,551,"551 679c-47 -60 -94 -136 -142 -229l-35 -68h133v-39h-151c-15 -29 -19 -46 -19 -65v-32h170v-39h-170v-87c0 -78 4 -87 48 -90l45 -3v-30l-142 3l-123 -3v30l44 3c44 3 48 12 48 90v87h-170v39h170v16c0 14 -1 19 -6 31l-23 50h-141v39h121l-81 160 c-47 91 -66 110 -112 108v29l101 21c3 1 6 1 11 1c28 0 42 -17 65 -76c5 -16 8 -20 9 -23l113 -261l76 163l84 190h77v-15"],58082:[701,3,625,26,600,"600 679c-50 -60 -100 -136 -152 -229l-37 -68h143v-39h-163c-15 -29 -20 -46 -20 -65v-32h183v-39h-183v-87c0 -78 5 -87 51 -90l48 -3v-30l-152 3l-132 -3v30l48 3c47 3 52 12 52 90v87h-183v39h183v16c0 14 -2 19 -7 31l-25 50h-151v39h130l-88 160 c-50 91 -70 110 -119 108v29l107 21c4 1 8 1 12 1c31 0 46 -17 70 -76c6 -16 9 -20 10 -23l121 -261l82 163l90 190h82v-15"],58083:[888,3,747,20,723,"723 679c-88 -97 -124 -142 -205 -253c-63 -88 -79 -122 -79 -177v-129c0 -79 6 -87 56 -90l52 -3v-30l-160 3l-159 -3v30l52 3c50 3 56 11 56 90v142c0 16 -3 30 -10 40l-135 216c-46 73 -103 126 -140 130l-31 3v29l131 25c19 0 64 -45 99 -103l156 -261l112 163 c42 62 76 116 118 190h87v-15zM503 749h-47l-170 73c-38 17 -47 24 -47 39s16 27 36 27c18 -1 40 -9 65 -26"],58084:[888,3,820,31,785,"785 679c-95 -97 -133 -142 -220 -253c-68 -88 -84 -122 -84 -177v-129c0 -79 6 -87 60 -90l56 -3v-30l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v142c0 16 -4 30 -11 40l-145 216c-49 73 -110 126 -150 130l-33 3v29l140 25c21 0 69 -45 106 -103l168 -261l120 163 c46 62 82 116 127 190h93v-15zM549 749h-50l-183 73c-41 17 -50 24 -50 39s17 27 38 27c20 -1 44 -9 71 -26"],58085:[677,283,626,23,603,"603 431l-31 -2c-27 -2 -48 -30 -91 -121l-221 -468c-42 -87 -89 -123 -162 -123c-20 0 -38 5 -59 15l27 75h14c18 -15 38 -23 55 -23c42 0 84 47 119 131l25 61l-180 404c-15 35 -29 46 -56 49l-20 2v28l127 -3l126 3v-28l-41 -2c-43 -2 -45 -21 -27 -65l70 -168 c21 -49 32 -72 56 -110l129 292c17 36 7 48 -39 51l-28 2v28c35 -2 69 -3 103 -3c35 0 69 1 104 3v-28zM433 506h-44l-157 90c-36 21 -43 29 -43 47c0 19 15 34 34 34c16 0 36 -11 59 -33"],58086:[677,283,691,34,656,"656 431l-32 -2c-30 -2 -52 -30 -99 -121l-237 -468c-45 -87 -95 -123 -173 -123c-22 0 -41 5 -63 15l28 75h15c20 -15 41 -23 60 -23c44 0 90 47 127 131l27 61l-193 404c-16 35 -32 46 -61 49l-21 2v28l136 -3l135 3v-28l-44 -2c-46 -2 -48 -21 -28 -65l75 -168 c22 -49 34 -72 59 -110l140 292c17 36 7 48 -42 51l-31 2v28l111 -3l111 3v-28zM474 506h-47l-168 90c-39 21 -47 29 -47 47c0 19 16 34 36 34c18 0 39 -11 64 -33"],58087:[946,3,747,20,723,"723 679c-88 -97 -124 -142 -205 -253c-63 -88 -79 -122 -79 -177v-129c0 -79 6 -87 56 -90l52 -3v-30l-160 3l-159 -3v30l52 3c50 3 56 11 56 90v142c0 16 -3 30 -10 40l-135 216c-46 73 -103 126 -140 130l-31 3v29l131 25c19 0 64 -45 99 -103l156 -261l112 163 c42 62 76 116 118 190h87v-15zM483 887c0 -21 -22 -42 -56 -62c-34 -22 -41 -24 -41 -31c0 0 5 -6 19 -17l-28 -12c-8 3 -29 20 -29 33c0 14 8 24 38 47c27 19 35 27 35 37c0 13 -21 24 -49 24c-18 0 -30 -4 -33 -9l-13 -21l-34 7l26 49c31 9 50 14 69 14 c56 0 96 -26 96 -59"],58088:[946,3,820,31,785,"785 679c-95 -97 -133 -142 -220 -253c-68 -88 -84 -122 -84 -177v-129c0 -79 6 -87 60 -90l56 -3v-30l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v142c0 16 -4 30 -11 40l-145 216c-49 73 -110 126 -150 130l-33 3v29l140 25c21 0 69 -45 106 -103l168 -261l120 163 c46 62 82 116 127 190h93v-15zM528 887c0 -21 -24 -42 -60 -62c-37 -22 -44 -24 -44 -31c0 0 5 -6 20 -17l-30 -12c-9 3 -31 20 -31 33c0 14 8 24 41 47c29 19 37 27 37 37c0 13 -22 24 -53 24c-18 0 -31 -4 -35 -9l-14 -21l-36 7l28 49c33 9 53 14 74 14 c59 0 103 -26 103 -59"],58089:[703,283,626,23,603,"603 431l-31 -2c-27 -2 -48 -30 -91 -121l-221 -468c-42 -87 -89 -123 -162 -123c-20 0 -38 5 -59 15l27 75h14c18 -15 38 -23 55 -23c42 0 84 47 119 131l25 61l-180 404c-15 35 -29 46 -56 49l-20 2v28l127 -3l126 3v-28l-41 -2c-43 -2 -45 -21 -27 -65l70 -168 c21 -49 32 -72 56 -110l129 292c17 36 7 48 -39 51l-28 2v28c35 -2 69 -3 103 -3c35 0 69 1 104 3v-28zM431 644c0 -21 -22 -42 -56 -62c-35 -22 -41 -24 -41 -31c0 0 5 -6 18 -17l-27 -12c-9 3 -29 20 -29 33c0 14 7 24 38 47c27 19 35 27 35 37c0 13 -21 24 -49 24 c-18 0 -30 -4 -33 -9l-13 -21l-34 7l26 49c31 9 49 14 69 14c55 0 96 -26 96 -59"],58090:[703,283,691,34,656,"656 431l-32 -2c-30 -2 -52 -30 -99 -121l-237 -468c-45 -87 -95 -123 -173 -123c-22 0 -41 5 -63 15l28 75h15c20 -15 41 -23 60 -23c44 0 90 47 127 131l27 61l-193 404c-16 35 -32 46 -61 49l-21 2v28l136 -3l135 3v-28l-44 -2c-46 -2 -48 -21 -28 -65l75 -168 c22 -49 34 -72 59 -110l140 292c17 36 7 48 -42 51l-31 2v28l111 -3l111 3v-28zM472 644c0 -21 -24 -42 -60 -62c-37 -22 -45 -24 -45 -31c0 0 6 -6 20 -17l-29 -12c-9 3 -31 20 -31 33c0 14 8 24 40 47c30 19 38 27 38 37c0 13 -22 24 -53 24c-18 0 -31 -4 -35 -9l-14 -21 l-36 7l28 49c33 9 53 14 74 14c59 0 103 -26 103 -59"],58091:[872,3,747,20,723,"723 679c-88 -97 -124 -142 -205 -253c-63 -88 -79 -122 -79 -177v-129c0 -79 6 -87 56 -90l52 -3v-30l-160 3l-159 -3v30l52 3c50 3 56 11 56 90v142c0 16 -3 30 -10 40l-135 216c-46 73 -103 126 -140 130l-31 3v29l131 25c19 0 64 -45 99 -103l156 -261l112 163 c42 62 76 116 118 190h87v-15zM569 872c-4 -58 -57 -105 -119 -105c-24 0 -41 4 -74 19c-40 18 -62 26 -77 26c-26 0 -44 -14 -58 -45h-32c16 65 56 100 116 100c26 0 39 -4 97 -30c26 -11 38 -15 51 -15c31 0 48 13 65 50h31"],58092:[872,3,820,31,785,"785 679c-95 -97 -133 -142 -220 -253c-68 -88 -84 -122 -84 -177v-129c0 -79 6 -87 60 -90l56 -3v-30l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v142c0 16 -4 30 -11 40l-145 216c-49 73 -110 126 -150 130l-33 3v29l140 25c21 0 69 -45 106 -103l168 -261l120 163 c46 62 82 116 127 190h93v-15zM620 872c-4 -58 -61 -105 -127 -105c-26 0 -45 4 -80 19c-43 18 -67 26 -83 26c-28 0 -47 -14 -62 -45h-34c16 65 60 100 124 100c28 0 42 -4 104 -30c28 -11 41 -15 55 -15c33 0 52 13 69 50h34"],58093:[645,283,626,23,603,"603 431l-31 -2c-27 -2 -48 -30 -91 -121l-221 -468c-42 -87 -89 -123 -162 -123c-20 0 -38 5 -59 15l27 75h14c18 -15 38 -23 55 -23c42 0 84 47 119 131l25 61l-180 404c-15 35 -29 46 -56 49l-20 2v28l127 -3l126 3v-28l-41 -2c-43 -2 -45 -21 -27 -65l70 -168 c21 -49 32 -72 56 -110l129 292c17 36 7 48 -39 51l-28 2v28c35 -2 69 -3 103 -3c35 0 69 1 104 3v-28zM516 645c-5 -58 -57 -105 -119 -105c-24 0 -41 4 -74 19c-41 18 -62 26 -78 26c-26 0 -43 -14 -57 -45h-32c15 65 56 100 116 100c26 0 39 -4 97 -30 c26 -11 38 -15 51 -15c30 0 48 13 64 50h32"],58094:[645,283,691,34,656,"656 431l-32 -2c-30 -2 -52 -30 -99 -121l-237 -468c-45 -87 -95 -123 -173 -123c-22 0 -41 5 -63 15l28 75h15c20 -15 41 -23 60 -23c44 0 90 47 127 131l27 61l-193 404c-16 35 -32 46 -61 49l-21 2v28l136 -3l135 3v-28l-44 -2c-46 -2 -48 -21 -28 -65l75 -168 c22 -49 34 -72 59 -110l140 292c17 36 7 48 -42 51l-31 2v28l111 -3l111 3v-28zM563 645c-5 -58 -61 -105 -128 -105c-25 0 -44 4 -79 19c-44 18 -67 26 -83 26c-28 0 -47 -14 -62 -45h-34c16 65 59 100 124 100c28 0 42 -4 104 -30c28 -11 41 -15 55 -15c33 0 51 13 69 50 h34"],58095:[692,3,747,26,705,"705 173c-5 -55 -6 -90 -6 -176l-333 3l-340 -3v28s91 98 106 117l329 388c41 47 67 76 94 118h-249c-133 0 -162 -8 -165 -47l-7 -71h-37c2 37 3 49 3 81s-1 44 -3 81h180l253 -3l170 3l4 -29l-529 -619h297c167 0 182 6 190 72l6 57h37"],58096:[692,3,820,38,766,"766 173c-5 -55 -7 -90 -7 -176l-356 3l-365 -3v28s97 98 113 117l353 388c44 47 72 76 101 118h-267c-143 0 -174 -8 -178 -47l-7 -71h-39c2 37 3 49 3 81s-1 44 -3 81h193l271 -3l183 3l4 -29l-568 -619h319c179 0 195 6 204 72l7 57h39"],58097:[462,3,565,27,518,"518 139l-7 -47c-6 -48 -9 -72 -9 -95l-301 3l-167 -3l-7 20l284 317c30 34 48 57 71 90h-156c-81 0 -100 -5 -105 -26l-13 -68h-33c7 69 8 81 10 132l271 -3l150 3v-30l-342 -397h147c104 0 150 7 155 25l19 79h33"],58098:[462,3,625,39,565,"565 139l-7 -47c-7 -48 -10 -72 -10 -95l-323 3l-179 -3l-7 20l304 317c33 34 51 57 76 90h-167c-87 0 -108 -5 -113 -26l-14 -68h-35c7 69 8 81 11 132l290 -3l161 3v-30l-367 -397h158c112 0 161 7 166 25l21 79h35"],58099:[888,3,747,26,705,"705 173c-5 -55 -6 -90 -6 -176l-333 3l-340 -3v28s91 98 106 117l329 388c41 47 67 76 94 118h-249c-133 0 -162 -8 -165 -47l-7 -71h-37c2 37 3 49 3 81s-1 44 -3 81h180l253 -3l170 3l4 -29l-529 -619h297c167 0 182 6 190 72l6 57h37zM512 861c0 -15 -8 -22 -46 -39 l-170 -73h-47l162 113c25 17 47 25 66 26c19 0 35 -12 35 -27"],58100:[888,3,820,38,766,"766 173c-5 -55 -7 -90 -7 -176l-356 3l-365 -3v28s97 98 113 117l353 388c44 47 72 76 101 118h-267c-143 0 -174 -8 -178 -47l-7 -71h-39c2 37 3 49 3 81s-1 44 -3 81h193l271 -3l183 3l4 -29l-568 -619h319c179 0 195 6 204 72l7 57h39zM559 861c0 -15 -9 -22 -50 -39 l-182 -73h-51l175 113c26 17 50 25 70 26c21 0 38 -12 38 -27"],58101:[677,3,565,27,518,"518 139l-7 -47c-6 -48 -9 -72 -9 -95l-301 3l-167 -3l-7 20l284 317c30 34 48 57 71 90h-156c-81 0 -100 -5 -105 -26l-13 -68h-33c7 69 8 81 10 132l271 -3l150 3v-30l-342 -397h147c104 0 150 7 155 25l19 79h33zM415 643c0 -18 -7 -26 -43 -47l-157 -90h-44l151 138 c24 22 43 33 60 33c18 0 33 -15 33 -34"],58102:[677,3,625,39,565,"565 139l-7 -47c-7 -48 -10 -72 -10 -95l-323 3l-179 -3l-7 20l304 317c33 34 51 57 76 90h-167c-87 0 -108 -5 -113 -26l-14 -68h-35c7 69 8 81 11 132l290 -3l161 3v-30l-367 -397h158c112 0 161 7 166 25l21 79h35zM455 643c0 -18 -8 -26 -47 -47l-168 -90h-47 l162 138c25 22 46 33 64 33c20 0 36 -15 36 -34"],58103:[887,3,747,26,705,"705 173c-5 -55 -6 -90 -6 -176l-333 3l-340 -3v28s91 98 106 117l329 388c41 47 67 76 94 118h-249c-133 0 -162 -8 -165 -47l-7 -71h-37c2 37 3 49 3 81s-1 44 -3 81h180l253 -3l170 3l4 -29l-529 -619h297c167 0 182 6 190 72l6 57h37zM546 887l-146 -135h-74 l-147 135h41l143 -84l143 84h40"],58104:[887,3,820,38,766,"766 173c-5 -55 -7 -90 -7 -176l-356 3l-365 -3v28s97 98 113 117l353 388c44 47 72 76 101 118h-267c-143 0 -174 -8 -178 -47l-7 -71h-39c2 37 3 49 3 81s-1 44 -3 81h193l271 -3l183 3l4 -29l-568 -619h319c179 0 195 6 204 72l7 57h39zM596 887l-157 -135h-80 l-158 135h45l153 -84l153 84h44"],58105:[676,3,565,27,518,"518 139l-7 -47c-6 -48 -9 -72 -9 -95l-301 3l-167 -3l-7 20l284 317c30 34 48 57 71 90h-156c-81 0 -100 -5 -105 -26l-13 -68h-33c7 69 8 81 10 132l271 -3l150 3v-30l-342 -397h147c104 0 150 7 155 25l19 79h33zM438 676l-136 -167h-67l-137 167h38l132 -103l133 103 h37"],58106:[676,3,625,39,565,"565 139l-7 -47c-7 -48 -10 -72 -10 -95l-323 3l-179 -3l-7 20l304 317c33 34 51 57 76 90h-167c-87 0 -108 -5 -113 -26l-14 -68h-35c7 69 8 81 11 132l290 -3l161 3v-30l-367 -397h158c112 0 161 7 166 25l21 79h35zM480 676l-146 -167h-73l-146 167h41l141 -103 l143 103h40"],58107:[869,3,747,26,705,"705 173c-5 -55 -6 -90 -6 -176l-333 3l-340 -3v28s91 98 106 117l329 388c41 47 67 76 94 118h-249c-133 0 -162 -8 -165 -47l-7 -71h-37c2 37 3 49 3 81s-1 44 -3 81h180l253 -3l170 3l4 -29l-529 -619h297c167 0 182 6 190 72l6 57h37zM418 819c0 -30 -22 -50 -55 -50 s-54 20 -54 50s21 50 55 50c32 0 54 -21 54 -50"],58108:[869,3,820,38,766,"766 173c-5 -55 -7 -90 -7 -176l-356 3l-365 -3v28s97 98 113 117l353 388c44 47 72 76 101 118h-267c-143 0 -174 -8 -178 -47l-7 -71h-39c2 37 3 49 3 81s-1 44 -3 81h193l271 -3l183 3l4 -29l-568 -619h319c179 0 195 6 204 72l7 57h39zM458 819 c0 -30 -24 -50 -59 -50s-58 20 -58 50s23 50 59 50c34 0 58 -21 58 -50"],58109:[642,3,565,27,518,"518 139l-7 -47c-6 -48 -9 -72 -9 -95l-301 3l-167 -3l-7 20l284 317c30 34 48 57 71 90h-156c-81 0 -100 -5 -105 -26l-13 -68h-33c7 69 8 81 10 132l271 -3l150 3v-30l-342 -397h147c104 0 150 7 155 25l19 79h33zM323 592c0 -30 -22 -50 -55 -50c-32 0 -54 20 -54 50 s22 50 55 50c32 0 54 -21 54 -50"],58110:[642,3,625,39,565,"565 139l-7 -47c-7 -48 -10 -72 -10 -95l-323 3l-179 -3l-7 20l304 317c33 34 51 57 76 90h-167c-87 0 -108 -5 -113 -26l-14 -68h-35c7 69 8 81 11 132l290 -3l161 3v-30l-367 -397h158c112 0 161 7 166 25l21 79h35zM356 592c0 -30 -24 -50 -59 -50s-58 20 -58 50 s23 50 59 50c34 0 58 -21 58 -50"],58111:[689,20,565,42,517,"517 366c0 -256 -83 -386 -248 -386c-67 0 -128 28 -166 77c-39 49 -61 150 -61 267c0 242 86 365 255 365c149 0 220 -104 220 -323zM425 316c0 240 -42 338 -148 338c-104 0 -144 -83 -144 -294c0 -244 45 -345 151 -345c100 0 141 88 141 301"],58112:[689,20,625,54,564,"564 366c0 -256 -89 -386 -266 -386c-72 0 -138 28 -179 77s-65 150 -65 267c0 242 92 365 274 365c160 0 236 -104 236 -323zM466 316c0 240 -46 338 -159 338c-112 0 -155 -83 -155 -294c0 -244 48 -345 162 -345c107 0 152 88 152 301"],58113:[705,3,807,-11,748,"748 -3l-133 3l-133 -3v28l48 3c30 2 47 11 47 27c0 5 -1 13 -2 22l-30 200h-268l-111 -175c-22 -34 -28 -47 -28 -55c0 -9 15 -18 33 -19l57 -3v-28l-117 3l-122 -3v30l22 5c37 8 58 24 96 80l407 593h50l95 -625c6 -45 9 -47 61 -52l28 -3v-28zM540 313l-41 288 l-195 -288h236"],58114:[705,3,885,-2,812,"812 -3l-143 3l-142 -3v28l51 3c33 2 50 11 50 27c0 5 -1 13 -2 22l-32 200h-287l-120 -175c-23 -34 -30 -47 -30 -55c0 -9 16 -18 36 -19l61 -3v-28l-125 3l-131 -3v30l23 5c40 8 62 24 103 80l437 593h53l102 -625c7 -45 11 -47 66 -52l30 -3v-28zM589 313l-44 288 l-209 -288h253"],58115:[482,11,504,14,453,"453 85c-90 -68 -135 -96 -160 -96c-16 0 -26 14 -26 37c0 16 2 33 7 51l31 127c-60 -78 -103 -125 -150 -162c-40 -32 -81 -53 -104 -53c-20 0 -37 34 -37 77c0 80 34 199 82 288c27 49 62 79 131 110c29 13 51 18 82 18c29 0 50 -4 92 -19l36 18l11 -9l-100 -379 c-1 -3 -1 -6 -1 -10c0 -16 5 -24 16 -24c17 0 33 9 68 36c5 4 6 5 14 11zM358 414c-47 15 -68 19 -93 19c-53 0 -80 -18 -106 -76c-38 -83 -66 -194 -66 -258c0 -27 6 -40 19 -40c36 0 105 61 165 145c36 51 57 103 81 210"],58116:[482,11,559,25,495,"495 85c-96 -68 -144 -96 -171 -96c-17 0 -28 14 -28 37c0 16 2 33 7 51l34 127c-64 -78 -111 -125 -161 -162c-44 -32 -87 -53 -112 -53c-22 0 -39 34 -39 77c0 80 36 199 87 288c30 49 67 79 141 110c31 13 55 18 88 18c31 0 53 -4 99 -19l39 18l11 -9l-107 -379 c-1 -3 -1 -6 -1 -10c0 -16 5 -24 17 -24c18 0 35 9 73 36c5 4 7 5 15 11zM393 414c-50 15 -72 19 -99 19c-58 0 -86 -18 -114 -76c-41 -83 -71 -194 -71 -258c0 -27 7 -40 21 -40c39 0 112 61 177 145c38 51 60 103 86 210"],58117:[692,3,686,38,619,"619 562c0 -51 -26 -97 -75 -137c-35 -27 -61 -40 -123 -60c75 -10 108 -19 136 -40c30 -22 45 -55 45 -98c0 -76 -48 -144 -134 -191c-51 -28 -103 -39 -155 -39c-59 0 -117 3 -175 3c-33 0 -67 -1 -100 -3l6 26c46 7 60 14 63 32l95 504c5 30 10 62 10 76 c0 18 -12 26 -39 27l-57 2l3 28l165 -3c54 0 109 3 163 3c84 0 172 -48 172 -130zM506 211c0 87 -55 129 -167 129h-92l-56 -299c17 -1 30 -2 37 -3c36 -3 68 -4 89 -4c109 0 189 74 189 177zM526 544c0 75 -44 111 -132 111c-30 0 -58 -5 -88 -5l-53 -274h57 c135 0 216 63 216 168"],58118:[692,3,755,50,674,"674 562c0 -51 -28 -97 -81 -137c-37 -27 -65 -40 -132 -60c81 -10 116 -19 146 -40c32 -22 48 -55 48 -98c0 -76 -51 -144 -144 -191c-55 -28 -110 -39 -166 -39c-63 0 -125 3 -188 3c-35 0 -71 -1 -107 -3l6 26c49 7 65 14 68 32l102 504c6 30 10 62 10 76 c0 18 -12 26 -41 27l-62 2l4 28l177 -3c58 0 117 3 175 3c90 0 185 -48 185 -130zM552 211c0 87 -58 129 -179 129h-99l-60 -299c19 -1 33 -2 40 -3c39 -3 73 -4 96 -4c117 0 202 74 202 177zM573 544c0 75 -46 111 -141 111c-32 0 -62 -5 -94 -5l-57 -274h61 c145 0 231 63 231 168"],58119:[733,11,525,50,482,"482 376c0 -132 -72 -269 -177 -337c-46 -31 -102 -50 -142 -50c-60 0 -113 33 -113 72c0 3 0 7 1 10l111 551c1 6 2 17 2 24c0 17 -11 24 -37 24h-53l5 21c78 7 117 16 174 42l13 -11l-94 -398c68 79 104 109 160 136c30 14 63 22 89 22c16 0 30 -5 38 -14 c13 -15 23 -54 23 -92zM403 352c0 49 -14 72 -42 72c-32 0 -88 -29 -124 -63c-44 -42 -70 -90 -91 -170c-10 -37 -14 -65 -14 -90c0 -42 27 -65 77 -65c59 0 103 32 139 101c33 65 55 151 55 215"],58120:[733,11,582,63,527,"527 376c0 -132 -78 -269 -190 -337c-50 -31 -110 -50 -153 -50c-65 0 -121 33 -121 72c0 3 0 7 1 10l119 551c1 6 2 17 2 24c0 17 -12 24 -40 24h-56l5 21c84 7 126 16 187 42l14 -11l-101 -398c73 79 111 109 171 136c33 14 68 22 96 22c18 0 33 -5 41 -14 c14 -15 25 -54 25 -92zM442 352c0 49 -15 72 -45 72c-34 0 -95 -29 -134 -63c-46 -42 -75 -90 -97 -170c-10 -37 -15 -65 -15 -90c0 -42 29 -65 83 -65c63 0 110 32 149 101c35 65 59 151 59 215"],58121:[706,18,747,59,720,"720 665c-16 -46 -24 -89 -30 -146h-29v84c-61 36 -117 50 -195 50c-86 0 -156 -24 -207 -72c-67 -62 -104 -160 -104 -272c0 -178 93 -274 265 -274c85 0 142 17 244 75l11 -7l-11 -36c-99 -62 -175 -85 -280 -85c-209 0 -325 108 -325 302c0 153 65 271 193 350 c76 47 166 72 255 72c68 0 129 -12 213 -41"],58122:[706,18,820,73,782,"782 665c-17 -46 -26 -89 -32 -146h-32v84c-65 36 -125 50 -209 50c-92 0 -167 -24 -222 -72c-72 -62 -111 -160 -111 -272c0 -178 99 -274 284 -274c91 0 152 17 262 75l12 -7l-12 -36c-106 -62 -188 -85 -301 -85c-224 0 -348 108 -348 302c0 153 70 271 207 350 c82 47 178 72 274 72c72 0 138 -12 228 -41"],58123:[482,11,464,37,434,"434 458c-10 -26 -17 -63 -26 -128h-25v60c0 24 -39 43 -89 43c-34 0 -62 -8 -85 -26c-52 -39 -89 -142 -89 -248c0 -79 32 -119 93 -119c38 0 79 17 158 65l16 10l9 -20l-55 -41c-60 -45 -112 -65 -171 -65c-87 0 -133 51 -133 147c0 107 42 211 104 261s139 85 188 85 c42 0 78 -8 105 -24"],58124:[482,11,516,49,475,"475 458c-10 -26 -19 -63 -28 -128h-27v60c0 24 -42 43 -95 43c-37 0 -66 -8 -91 -26c-56 -39 -96 -142 -96 -248c0 -79 34 -119 100 -119c41 0 85 17 169 65l18 10l9 -20l-58 -41c-65 -45 -121 -65 -184 -65c-94 0 -143 51 -143 147c0 107 45 211 111 261 c67 50 150 85 203 85c44 0 83 -8 112 -24"],58125:[692,3,868,41,818,"818 431c0 -166 -105 -317 -275 -397c-57 -26 -110 -37 -189 -37l-212 3c-34 0 -68 -1 -101 -3l5 26c21 5 53 9 58 32l95 504c5 30 9 62 9 76c0 18 -12 26 -38 27l-58 2l4 28l134 -3l222 3c92 0 196 -17 246 -50c67 -43 100 -113 100 -211zM717 415 c0 164 -90 240 -288 240c-43 0 -84 -5 -127 -5l-105 -557c-3 -18 -4 -25 -4 -37c74 -10 128 -15 176 -15c94 0 174 28 233 83c74 69 115 174 115 291"],58126:[692,3,950,53,887,"887 431c0 -166 -112 -317 -295 -397c-61 -26 -118 -37 -202 -37l-228 3c-37 0 -73 -1 -109 -3l6 26c22 5 57 9 62 32l101 504c6 30 11 62 11 76c0 18 -13 26 -41 27l-62 2l3 28l144 -3l239 3c98 0 211 -17 264 -50c72 -43 107 -113 107 -211zM779 415 c0 164 -97 240 -310 240c-45 0 -90 -5 -135 -5l-113 -557c-3 -18 -4 -25 -4 -37c79 -10 136 -15 188 -15c102 0 187 28 250 83c80 69 124 174 124 291"],58127:[733,11,565,29,536,"536 722l-137 -594c-6 -29 -9 -38 -9 -46c0 -14 7 -23 16 -23s27 7 42 17l48 31l11 -19l-88 -60c-37 -25 -63 -39 -82 -39s-28 14 -28 35c0 26 5 58 17 102l25 91c-73 -101 -109 -140 -168 -184c-37 -27 -77 -44 -107 -44c-31 0 -47 32 -47 97c0 84 21 179 55 237 c50 87 153 159 228 159c27 0 57 -5 89 -14l31 154c1 7 2 16 2 24c0 17 -11 24 -37 24h-52l4 21c78 7 118 16 174 42zM390 410c-36 17 -67 23 -115 23c-30 0 -50 -5 -64 -15c-54 -38 -104 -194 -104 -320c0 -25 10 -39 27 -39c21 0 65 24 103 57c67 59 121 147 140 235"],58128:[733,11,625,40,585,"585 722l-147 -594c-7 -29 -10 -38 -10 -46c0 -14 7 -23 17 -23s29 7 45 17l52 31l12 -19l-95 -60c-40 -25 -68 -39 -88 -39s-30 14 -30 35c0 26 5 58 18 102l27 91c-78 -101 -117 -140 -180 -184c-40 -27 -83 -44 -115 -44c-34 0 -51 32 -51 97c0 84 23 179 60 237 c53 87 163 159 244 159c29 0 61 -5 96 -14l33 154c1 7 2 16 2 24c0 17 -12 24 -40 24h-56l5 21c84 7 126 16 187 42zM428 410c-38 17 -72 23 -124 23c-31 0 -54 -5 -69 -15c-57 -38 -111 -194 -111 -320c0 -25 11 -39 29 -39c23 0 69 24 110 57c73 59 130 147 151 235"],58129:[692,3,686,43,631,"631 689c-12 -38 -19 -88 -23 -152h-26l-8 89c-2 15 -46 24 -117 24c-108 -2 -81 -2 -142 -4c-4 -8 -6 -16 -10 -32l-45 -238h40l239 6l4 -7l-21 -45c-33 1 -6 4 -144 4h-127l-47 -253c-2 -12 -2 -23 -2 -35c69 -6 98 -7 143 -7c65 0 142 5 163 10c23 5 33 17 43 52 l17 60h30c-9 -41 -18 -83 -23 -125l-5 -36c-42 -1 -20 -3 -114 -3l-245 3l-168 -3l5 26c48 7 62 14 66 32l94 504c7 32 10 62 10 77c0 17 -12 25 -38 26l-59 2l3 28l175 -3l257 3c25 0 51 -1 75 -3"],58130:[692,3,755,55,687,"687 689c-13 -38 -21 -88 -25 -152h-28l-9 89c-1 15 -49 24 -125 24c-116 -2 -87 -2 -152 -4c-5 -8 -7 -16 -11 -32l-49 -238h43l256 6l5 -7l-22 -45c-36 1 -7 4 -155 4h-136l-51 -253c-2 -12 -2 -23 -2 -35c74 -6 105 -7 153 -7c70 0 153 5 176 10c24 5 35 17 45 52 l19 60h32c-10 -41 -19 -83 -25 -125l-5 -36c-45 -1 -22 -3 -122 -3l-264 3l-180 -3l6 26c51 7 67 14 70 32l102 504c7 32 10 62 10 77c0 17 -12 25 -40 26l-64 2l4 28l187 -3l276 3c27 0 55 -1 81 -3"],58131:[482,11,444,26,418,"418 404c0 -62 -43 -107 -136 -145c-28 -11 -56 -21 -75 -25l-89 -20c-7 -29 -9 -54 -9 -80c0 -61 31 -98 83 -98c39 0 92 20 149 58l27 17l8 -19c-101 -75 -161 -103 -223 -103c-79 0 -127 46 -127 123c0 70 34 190 67 239c43 64 162 131 233 131c56 0 92 -31 92 -78z M337 388c0 32 -21 52 -52 52c-28 0 -62 -13 -83 -31c-30 -25 -51 -68 -69 -135l-10 -37c49 10 89 22 119 35c57 25 95 72 95 116"],58132:[482,11,495,38,458,"458 404c0 -62 -46 -107 -146 -145c-30 -11 -60 -21 -80 -25l-96 -20c-7 -29 -10 -54 -10 -80c0 -61 33 -98 89 -98c43 0 99 20 161 58l28 17l9 -19c-109 -75 -173 -103 -240 -103c-84 0 -135 46 -135 123c0 70 36 190 71 239c47 64 174 131 250 131c60 0 99 -31 99 -78z M371 388c0 32 -22 52 -56 52c-29 0 -67 -13 -89 -31c-32 -25 -55 -68 -74 -135l-10 -37c52 10 94 22 127 35c61 25 102 72 102 116"],58133:[692,3,626,10,607,"607 689c-12 -38 -19 -89 -23 -152h-26l-8 89c-2 15 -45 24 -113 24c-137 -5 -112 -4 -134 -4c-5 -11 -6 -16 -10 -32l-50 -271h41l238 6l5 -7l-21 -45c-34 1 -7 4 -144 4h-127l-40 -223c-1 -4 -2 -15 -2 -21c0 -20 10 -28 39 -29l70 -3l-3 -28l-151 3l-138 -3l4 28l40 3 c44 3 45 5 63 97l82 434c5 30 9 62 9 76c0 17 -12 26 -38 27l-61 2l3 28l166 -3l256 3c19 0 49 -1 73 -3"],58134:[692,3,691,20,661,"661 689c-13 -38 -21 -89 -24 -152h-28l-10 89c-1 15 -48 24 -120 24c-148 -5 -121 -4 -144 -4c-6 -11 -7 -16 -11 -32l-54 -271h44l256 6l5 -7l-23 -45c-36 1 -7 4 -154 4h-137l-42 -223c-1 -4 -2 -15 -2 -21c0 -20 10 -28 42 -29l75 -3l-4 -28l-161 3l-149 -3l5 28 l42 3c48 3 49 5 68 97l87 434c6 30 11 62 11 76c0 17 -13 26 -41 27l-66 2l4 28l178 -3l275 3c20 0 52 -1 78 -3"],58135:[733,276,323,-167,460,"460 720l-5 -15l-25 -67l-11 -4c-17 24 -46 39 -79 39c-50 0 -80 -38 -98 -124l-23 -112h18c53 0 65 0 91 7l8 2l4 -7c-6 -14 -14 -37 -18 -56h-114c-6 -33 -15 -63 -20 -88c-81 -352 -104 -421 -170 -493c-43 -47 -102 -78 -146 -78c-12 0 -29 3 -39 8c6 9 21 57 25 80 l16 4c18 -22 31 -29 56 -29c40 0 71 31 92 90c24 69 63 255 97 450l10 56h-88l5 22c27 9 49 17 94 37l16 79c12 57 25 87 49 109c25 24 115 85 141 96c8 4 26 7 38 7c26 0 58 -5 76 -13"],58136:[733,276,365,-170,503,"503 720l-6 -15l-27 -67l-11 -4c-18 24 -49 39 -84 39c-54 0 -87 -38 -106 -124l-24 -112h18c58 0 71 0 99 7l8 2l5 -7c-8 -14 -16 -37 -20 -56h-122c-7 -33 -16 -63 -22 -88c-87 -352 -111 -421 -183 -493c-45 -47 -109 -78 -157 -78c-12 0 -30 3 -41 8c6 9 23 57 27 80 l17 4c20 -22 34 -29 61 -29c42 0 76 31 98 90c26 69 68 255 104 450l11 56h-95l6 22c29 9 52 17 100 37l18 79c13 57 27 87 52 109c27 24 123 85 151 96c10 4 28 7 41 7c28 0 62 -5 82 -13"],58137:[706,18,807,64,766,"766 272l-2 -26l-35 -6c-14 -2 -27 -12 -29 -21l-25 -135c-2 -13 0 -27 2 -40l-4 -7c-14 -2 -33 -6 -61 -15c-72 -22 -139 -40 -215 -40c-214 0 -333 105 -333 292c0 150 68 274 196 358c78 51 158 74 258 74c75 0 137 -11 228 -41c-16 -46 -24 -89 -30 -146h-29v84 c-61 36 -120 50 -204 50c-90 0 -161 -24 -215 -74c-69 -64 -108 -165 -108 -282c0 -177 94 -270 275 -270c59 0 101 9 151 33l19 93c6 24 8 44 8 59c0 24 -10 28 -92 32l-37 2l6 26l140 -3"],58138:[706,18,885,78,832,"832 272l-2 -26l-38 -6c-15 -2 -29 -12 -31 -21l-27 -135c-3 -13 0 -27 2 -40l-5 -7c-15 -2 -35 -6 -65 -15c-77 -22 -149 -40 -231 -40c-229 0 -357 105 -357 292c0 150 73 274 210 358c84 51 170 74 277 74c81 0 148 -11 245 -41c-17 -46 -26 -89 -32 -146h-31v84 c-66 36 -129 50 -219 50c-97 0 -173 -24 -231 -74c-75 -64 -116 -165 -116 -282c0 -177 101 -270 295 -270c63 0 109 9 162 33l21 93c6 24 8 44 8 59c0 24 -11 28 -98 32l-40 2l6 26l151 -3"],58139:[482,276,565,-30,553,"553 427l-10 -45c-25 -3 -36 -4 -54 -4h-38l2 -3c3 -15 3 -24 3 -33c0 -89 -78 -172 -184 -196c-3 -3 -4 -4 -7 -8c-16 -19 -23 -29 -23 -38c0 -19 14 -38 51 -65l66 -49c47 -35 70 -71 70 -107c0 -83 -124 -155 -264 -155c-119 0 -195 46 -195 117c0 40 20 79 57 107 c41 31 75 46 157 71c-15 12 -22 23 -22 33c0 14 11 32 29 47l45 38c-12 -1 -24 -1 -33 -1c-84 0 -133 46 -133 123c0 71 32 129 93 171c48 33 102 52 147 52c23 0 50 -5 73 -13c27 -10 38 -19 55 -45c59 0 81 2 112 9zM357 -154c0 33 -21 60 -71 96l-84 59 c-56 -15 -80 -25 -108 -46c-35 -27 -55 -62 -55 -100c0 -61 63 -103 152 -103c90 0 166 42 166 94zM377 341c0 71 -31 107 -95 107c-79 0 -135 -65 -135 -160c0 -79 35 -120 102 -120c76 0 128 70 128 173"],58140:[482,276,625,-23,603,"603 427l-11 -45c-27 -3 -38 -4 -58 -4h-40l1 -3c4 -15 4 -24 4 -33c0 -89 -84 -172 -198 -196c-3 -3 -4 -4 -7 -8c-18 -19 -25 -29 -25 -38c0 -19 15 -38 55 -65l70 -49c51 -35 75 -71 75 -107c0 -83 -132 -155 -283 -155c-127 0 -209 46 -209 117c0 40 22 79 62 107 c43 31 79 46 168 71c-16 12 -24 23 -24 33c0 14 12 32 31 47l48 38c-13 -1 -26 -1 -35 -1c-90 0 -143 46 -143 123c0 71 34 129 100 171c51 33 110 52 158 52c24 0 54 -5 78 -13c29 -10 41 -19 60 -45c63 0 86 2 119 9zM392 -154c0 33 -22 60 -76 96l-90 59 c-60 -15 -85 -25 -116 -46c-37 -27 -58 -62 -58 -100c0 -61 66 -103 162 -103c97 0 178 42 178 94zM414 341c0 71 -34 107 -102 107c-85 0 -145 -65 -145 -160c0 -79 38 -120 109 -120c82 0 138 70 138 173"],58141:[692,3,868,7,882,"882 692l-3 -28l-40 -3c-41 -3 -47 -9 -55 -48l-100 -520c-4 -17 -5 -26 -5 -35c0 -21 11 -29 39 -30l64 -3l-4 -28l-143 3l-154 -3l4 28l55 3c24 1 36 6 40 14c6 6 13 34 23 83l44 215l-201 3l-201 -3l-45 -247c-4 -19 -5 -26 -5 -35c0 -21 10 -28 40 -30l53 -3l-3 -28 l-134 3l-144 -3l4 28l45 3c43 3 46 5 63 97l81 434c5 31 9 62 9 76c0 18 -12 26 -38 27l-51 2l3 28l154 -3l124 3l-3 -28l-46 -3c-40 -3 -48 -9 -55 -48l-46 -228h403l33 174c5 30 10 62 10 76c0 18 -12 26 -38 27l-53 2l3 28l156 -3"],58142:[692,3,950,16,956,"956 692l-4 -28l-42 -3c-44 -3 -51 -9 -59 -48l-108 -520c-3 -17 -5 -26 -5 -35c0 -21 12 -29 42 -30l68 -3l-3 -28l-155 3l-165 -3l5 28l59 3c25 1 38 6 43 14c6 6 14 34 24 83l47 215l-215 3l-215 -3l-49 -247c-4 -19 -5 -26 -5 -35c0 -21 10 -28 42 -30l57 -3l-3 -28 l-144 3l-155 -3l5 28l48 3c47 3 49 5 68 97l87 434c5 31 10 62 10 76c0 18 -13 26 -41 27l-55 2l4 28l165 -3l133 3l-3 -28l-50 -3c-43 -3 -51 -9 -59 -48l-49 -228h432l36 174c5 30 10 62 10 76c0 18 -13 26 -41 27l-56 2l3 28l168 -3"],58143:[733,9,565,21,523,"523 85c-106 -73 -146 -94 -174 -94c-21 0 -33 15 -33 39c0 19 5 41 14 77l56 196c10 33 16 71 16 89c0 13 -9 22 -24 22c-45 0 -159 -97 -207 -178c-31 -53 -50 -114 -67 -229l-75 -16l-8 11c23 63 66 235 96 386l46 234c1 7 2 16 2 24c0 17 -11 24 -37 24h-53l5 21 c78 7 117 16 174 42l13 -11l-107 -457l22 25c51 58 69 77 107 106c69 53 135 86 172 86c20 0 32 -14 32 -36c0 -17 -6 -48 -12 -74l-70 -256c-6 -22 -8 -30 -8 -40c0 -11 7 -20 15 -20c11 0 35 11 66 30l28 17"],58144:[733,9,625,32,571,"571 85c-115 -73 -157 -94 -187 -94c-22 0 -35 15 -35 39c0 19 4 41 15 77l60 196c10 33 17 71 17 89c0 13 -10 22 -26 22c-49 0 -170 -97 -222 -178c-34 -53 -54 -114 -72 -229l-81 -16l-8 11c24 63 71 235 103 386l49 234c1 7 2 16 2 24c0 17 -12 24 -40 24h-56l5 21 c84 7 126 16 187 42l14 -11l-115 -457l24 25c55 58 74 77 115 106c73 53 145 86 184 86c21 0 34 -14 34 -36c0 -17 -6 -48 -13 -74l-74 -256c-7 -22 -9 -30 -9 -40c0 -11 7 -20 16 -20c11 0 37 11 71 30l30 17"],58145:[692,3,383,18,396,"396 692l-3 -28l-39 -3c-42 -3 -48 -9 -55 -48l-97 -535c-1 -5 -2 -14 -2 -21c0 -20 9 -27 39 -29l57 -3l-4 -28l-137 3l-137 -3l3 28l39 3c44 3 47 8 63 97l79 434c4 22 10 68 10 77c0 17 -12 25 -39 26l-51 2l4 28l148 -3"],58146:[692,3,430,28,434,"434 692l-3 -28l-41 -3c-46 -3 -52 -9 -60 -48l-104 -535c-1 -5 -2 -14 -2 -21c0 -20 10 -27 42 -29l61 -3l-4 -28l-147 3l-148 -3l4 28l42 3c47 3 50 8 68 97l84 434c5 22 10 68 10 77c0 17 -12 25 -41 26l-54 2l3 28l159 -3"],58147:[670,9,323,47,300,"273 85c-106 -72 -146 -94 -175 -94c-20 0 -32 15 -32 39c0 20 4 45 14 77l72 240c4 15 8 36 8 44c0 12 -7 21 -18 21c-10 0 -21 -4 -52 -23l-35 -21l-8 20l31 20c82 54 122 74 146 74c18 0 27 -9 27 -26c0 -9 -2 -19 -7 -36l-84 -304c-6 -22 -7 -30 -7 -40 c0 -11 6 -20 14 -20c11 0 34 10 66 30l29 17zM300 629c0 -38 -25 -67 -59 -67c-27 0 -44 16 -44 41c0 34 31 67 64 67c23 0 39 -17 39 -41"],58148:[670,9,365,60,331,"302 85c-114 -72 -157 -94 -187 -94c-22 0 -35 15 -35 39c0 20 4 45 15 77l77 240c5 15 9 36 9 44c0 12 -8 21 -19 21s-23 -4 -57 -23l-37 -21l-8 20l33 20c88 54 131 74 156 74c20 0 30 -9 30 -26c0 -9 -3 -19 -7 -36l-91 -304c-7 -22 -8 -30 -8 -40c0 -11 7 -20 15 -20 c12 0 37 10 72 30l30 17zM331 629c0 -38 -27 -67 -63 -67c-29 0 -47 16 -47 41c0 34 33 67 68 67c25 0 42 -17 42 -41"],58149:[692,206,383,-28,400,"400 692l-3 -28l-46 -3c-41 -3 -49 -10 -55 -48l-93 -559c-10 -62 -20 -94 -37 -132c-37 -81 -94 -128 -153 -128c-13 0 -26 3 -38 10l-3 26c9 -3 18 -4 31 -4c52 0 84 50 101 153l103 643c1 5 1 8 1 13c0 18 -12 26 -38 27l-51 2l3 28l154 -3"],58150:[692,206,430,-21,439,"439 692l-4 -28l-49 -3c-44 -3 -52 -10 -59 -48l-100 -559c-10 -62 -21 -94 -40 -132c-39 -81 -100 -128 -163 -128c-15 0 -29 3 -41 10l-4 26c9 -3 20 -4 34 -4c55 0 90 50 108 153l111 643c1 5 1 8 1 13c0 18 -13 26 -41 27l-55 2l4 28l164 -3"],58151:[670,276,323,-66,308,"259 457c0 -5 -3 -20 -7 -37l-83 -350c-31 -132 -47 -181 -70 -228c-39 -78 -81 -118 -124 -118c-16 0 -30 2 -41 7l8 57c24 -13 43 -19 58 -19c20 0 39 35 51 87l109 495c4 13 8 27 8 40s-9 23 -20 23c-16 0 -36 -19 -51 -25l-35 -21l-7 20l30 20c83 54 122 74 146 74 c18 0 28 -9 28 -25zM308 629c0 -38 -26 -67 -59 -67c-28 0 -44 16 -44 41c0 34 31 67 63 67c23 0 40 -17 40 -41"],58152:[670,276,365,-62,339,"287 457c0 -5 -3 -20 -7 -37l-89 -350c-34 -132 -50 -181 -75 -228c-42 -78 -88 -118 -133 -118c-18 0 -33 2 -45 7l9 57c26 -13 46 -19 62 -19c22 0 43 35 55 87l117 495c4 13 9 27 9 40s-10 23 -21 23c-18 0 -39 -19 -55 -25l-38 -21l-8 20l33 20c89 54 131 74 157 74 c18 0 29 -9 29 -25zM339 629c0 -38 -27 -67 -63 -67c-29 0 -47 16 -47 41c0 34 33 67 68 67c25 0 42 -17 42 -41"],58153:[692,3,747,24,754,"754 665h-22c-19 0 -42 -10 -59 -25l-319 -273l269 -302c22 -26 44 -38 69 -38h22v-30c-24 2 -49 3 -74 3s-50 -1 -75 -3c-115 143 -140 172 -303 343l-47 -262c-1 -4 -2 -15 -2 -21c0 -20 10 -27 39 -29l53 -3l-3 -28l-134 3l-144 -3l5 28l44 3c44 3 46 5 63 97l80 434 c7 33 10 62 10 76c0 18 -12 26 -38 27l-52 2l4 28l153 -3l125 3l-4 -28l-45 -3c-41 -3 -48 -10 -56 -48l-49 -260c70 50 114 86 162 131l140 130c30 28 41 41 41 49v29c24 -2 48 -3 73 -3s49 1 74 3v-27"],58154:[692,3,820,35,819,"819 665h-24c-20 0 -45 -10 -64 -25l-341 -273l288 -302c24 -26 48 -38 74 -38h24v-30c-26 2 -53 3 -80 3s-54 -1 -80 -3c-123 143 -150 172 -326 343l-50 -262c-1 -4 -2 -15 -2 -21c0 -20 10 -27 42 -29l57 -3l-3 -28l-144 3l-155 -3l5 28l48 3c47 3 49 5 68 97l85 434 c7 33 11 62 11 76c0 18 -13 26 -41 27l-55 2l3 28l165 -3l134 3l-4 -28l-49 -3c-43 -3 -52 -10 -60 -48l-52 -260c74 50 122 86 174 131l150 130c32 28 44 41 44 49v29c26 -2 52 -3 79 -3c26 0 52 1 79 3v-27"],58155:[733,9,504,19,499,"499 473l-18 -63c-19 4 -31 6 -39 6c-55 0 -105 -25 -171 -86l-16 -14c43 -123 67 -177 105 -241c10 -17 17 -23 28 -23c9 0 17 2 32 10l47 24l8 -19l-50 -32c-48 -31 -74 -44 -88 -44c-27 0 -62 68 -137 268c-37 -34 -64 -79 -73 -127l-25 -124l-73 -17l-10 10 c56 209 75 278 89 353l52 268c2 7 3 16 3 24c0 17 -11 24 -37 24h-53l5 21c78 7 117 16 174 42l13 -11l-117 -492c137 175 227 252 299 252c13 0 33 -3 52 -9"],58156:[733,9,559,29,545,"545 473l-20 -63c-19 4 -32 6 -42 6c-58 0 -112 -25 -183 -86l-17 -14c46 -123 72 -177 113 -241c10 -17 18 -23 30 -23c9 0 18 2 34 10l50 24l10 -19l-54 -32c-52 -31 -80 -44 -95 -44c-29 0 -67 68 -147 268c-40 -34 -68 -79 -79 -127l-27 -124l-78 -17l-11 10 c61 209 81 278 96 353l56 268c2 7 3 16 3 24c0 17 -12 24 -40 24h-56l5 21c84 7 126 16 187 42l14 -11l-125 -492c146 175 243 252 320 252c14 0 35 -3 56 -9"],58157:[692,3,626,27,580,"580 165c-14 -62 -26 -140 -25 -165c-38 -3 -70 -3 -114 -3l-246 3l-168 -3l6 26c48 7 62 14 65 32l94 504c7 33 10 62 10 77c0 17 -12 25 -38 26l-52 2l4 28l147 -3l131 3l-4 -28l-45 -3c-41 -3 -48 -10 -56 -48l-100 -532c-2 -12 -2 -23 -2 -35c67 -6 94 -7 154 -7 c61 0 144 5 157 11c11 4 20 21 30 53l18 62h34"],58158:[692,3,691,39,632,"632 165c-15 -62 -28 -140 -27 -165c-41 -3 -75 -3 -123 -3l-263 3l-180 -3l6 26c51 7 66 14 70 32l100 504c7 33 11 62 11 77c0 17 -13 25 -41 26l-55 2l3 28l158 -3l141 3l-4 -28l-49 -3c-43 -3 -51 -10 -59 -48l-108 -532c-2 -12 -2 -23 -2 -35c72 -6 101 -7 166 -7 s154 5 168 11c12 4 21 21 32 53l20 62h36"],58159:[733,9,323,49,284,"284 722l-141 -609c-3 -12 -7 -24 -7 -37c0 -11 7 -20 15 -20c11 0 33 10 66 30l28 17l11 -18c-105 -72 -146 -94 -174 -94c-21 0 -33 15 -33 39c0 22 6 50 21 102l105 468c2 12 6 35 6 48c0 15 -11 22 -37 22h-52l4 21c79 7 118 16 175 42"],58160:[733,9,365,62,314,"314 722l-151 -609c-4 -12 -7 -24 -7 -37c0 -11 7 -20 15 -20c12 0 36 10 71 30l31 17l11 -18c-113 -72 -156 -94 -187 -94c-22 0 -35 15 -35 39c0 22 6 50 22 102l113 468c2 12 7 35 7 48c0 15 -12 22 -40 22h-56l4 21c85 7 127 16 188 42"],58161:[692,18,1049,-11,1035,"1035 692l-4 -28l-41 -2c-32 -2 -49 -12 -50 -31l-45 -531l-1 -37c-1 -21 20 -32 59 -35l40 -3l-3 -28l-145 3l-146 -3l3 28l34 3c56 5 71 11 73 39l40 520l-56 -87l-261 -414l-62 -104h-25l-163 578l-135 -464c-5 -18 -7 -31 -7 -41c0 -15 18 -24 53 -27l42 -3l-4 -28 l-120 3l-122 -3l4 26c60 5 77 18 93 70l158 509c3 7 4 14 4 20c0 26 -20 36 -77 40l-28 2l3 28c30 -2 60 -3 91 -3c30 0 61 1 91 3l164 -578l268 422c93 146 72 119 93 156c29 -2 60 -3 90 -3c31 0 61 1 92 3"],58162:[692,18,1144,-2,1120,"1120 692l-4 -28l-44 -2c-34 -2 -53 -12 -54 -31l-48 -531l-1 -37c-1 -21 21 -32 63 -35l43 -3l-3 -28l-156 3l-157 -3l4 28l36 3c60 5 76 11 79 39l43 520l-61 -87l-280 -414l-66 -104h-27l-175 578l-145 -464c-5 -18 -8 -31 -8 -41c0 -15 20 -24 58 -27l44 -3l-3 -28 l-129 3l-131 -3l3 26c65 5 83 18 101 70l170 509c2 7 3 14 3 20c0 26 -21 36 -82 40l-30 2l3 28c32 -2 65 -3 97 -3c33 0 66 1 99 3l175 -578l288 422c99 146 77 119 99 156c32 -2 65 -3 98 -3c32 0 65 1 98 3"],58163:[482,9,868,36,817,"817 85c-107 -73 -146 -94 -175 -94c-21 0 -33 15 -33 40c0 22 6 48 15 76l47 157c26 87 27 101 27 125c0 16 -6 25 -14 25c-35 0 -90 -35 -150 -96c-48 -49 -85 -124 -102 -205l-23 -107l-75 -15l-6 11l18 67c45 175 68 289 68 324c0 13 -4 21 -12 21 c-30 0 -79 -30 -125 -76c-60 -60 -89 -119 -115 -230l-24 -102l-75 -15l-3 11c45 143 90 336 90 387c0 15 -8 25 -20 25c-8 0 -12 -1 -51 -25l-35 -21l-8 20l31 20c80 53 122 74 145 74c15 0 25 -12 25 -31c0 -12 -2 -27 -7 -43l-36 -133c71 88 93 109 141 143 c60 42 110 64 143 64c17 0 28 -12 28 -31c0 -7 -3 -22 -8 -42l-32 -137c53 69 91 104 160 149c66 43 108 61 139 61c18 0 29 -11 29 -28c0 -8 -4 -24 -8 -41l-82 -297c-5 -21 -7 -30 -7 -40c0 -11 6 -20 14 -20c11 0 35 11 66 30l29 17"],58164:[482,9,950,48,886,"886 85c-115 -73 -157 -94 -187 -94c-23 0 -36 15 -36 40c0 22 6 48 16 76l50 157c28 87 29 101 29 125c0 16 -6 25 -15 25c-37 0 -96 -35 -160 -96c-52 -49 -91 -124 -110 -205l-25 -107l-81 -15l-5 11l18 67c49 175 74 289 74 324c0 13 -5 21 -13 21 c-33 0 -85 -30 -134 -76c-65 -60 -96 -119 -124 -230l-26 -102l-80 -15l-3 11c48 143 96 336 96 387c0 15 -8 25 -21 25c-8 0 -13 -1 -55 -25l-38 -21l-8 20l33 20c86 53 131 74 155 74c17 0 27 -12 27 -31c0 -12 -2 -27 -7 -43l-38 -133c76 88 99 109 151 143 c64 42 118 64 153 64c19 0 30 -12 30 -31c0 -7 -3 -22 -8 -42l-35 -137c57 69 98 104 172 149c71 43 116 61 150 61c19 0 30 -11 30 -28c0 -8 -3 -24 -8 -41l-88 -297c-6 -21 -8 -30 -8 -40c0 -11 7 -20 15 -20c12 0 38 11 72 30l30 17"],58165:[692,11,868,12,886,"886 692l-5 -28l-40 -2c-41 -2 -45 -7 -66 -120l-102 -553h-55l-368 577l-87 -464c-3 -11 -4 -22 -4 -30c0 -33 10 -41 54 -44l46 -3l-6 -28l-120 3l-121 -3l6 28l33 3c40 3 46 12 59 74l96 474c2 6 6 23 6 30c0 8 -17 27 -33 39c-12 9 -36 16 -55 17l-38 2l6 28 c29 -2 59 -3 88 -3s59 1 88 3l376 -589l88 489c2 13 5 39 5 46c0 16 -11 23 -39 24l-51 2l5 28l114 -3"],58166:[692,11,950,22,961,"961 692l-6 -28l-43 -2c-44 -2 -48 -7 -71 -120l-110 -553h-58l-396 577l-93 -464c-3 -11 -4 -22 -4 -30c0 -33 11 -41 58 -44l49 -3l-6 -28l-129 3l-130 -3l6 28l36 3c43 3 50 12 64 74l103 474c2 6 5 23 5 30c0 8 -17 27 -35 39c-13 9 -38 16 -58 17l-41 2l6 28 c31 -2 63 -3 95 -3c31 0 63 1 94 3l404 -589l94 489c2 13 5 39 5 46c0 16 -11 23 -42 24l-55 2l6 28l123 -3"],58167:[482,9,626,36,570,"570 85c-107 -73 -146 -94 -174 -94c-21 0 -33 15 -33 40c0 16 5 39 14 76l57 212c9 32 12 53 12 71c0 15 -7 24 -19 24c-49 0 -129 -62 -189 -146c-49 -69 -73 -134 -94 -260c-24 -4 -49 -10 -76 -17l-8 11c45 143 90 336 90 387c0 15 -8 25 -20 25c-8 0 -12 -1 -51 -25 l-35 -21l-8 20l31 20c79 52 122 74 145 74c16 0 25 -12 25 -33c0 -11 -2 -23 -7 -41l-41 -161c56 73 87 107 128 142c65 55 140 93 186 93c21 0 33 -13 33 -36c0 -17 -4 -45 -12 -74l-71 -276c-2 -4 -3 -15 -3 -20c0 -11 7 -20 15 -20c10 0 34 11 66 30l28 17"],58168:[482,9,691,48,621,"621 85c-114 -73 -156 -94 -187 -94c-22 0 -35 15 -35 40c0 16 5 39 15 76l61 212c9 32 13 53 13 71c0 15 -7 24 -20 24c-53 0 -139 -62 -203 -146c-53 -69 -79 -134 -101 -260c-26 -4 -53 -10 -82 -17l-8 11c48 143 96 336 96 387c0 15 -8 25 -21 25 c-8 0 -13 -1 -55 -25l-38 -21l-8 20l33 20c85 52 131 74 155 74c18 0 27 -12 27 -33c0 -11 -2 -23 -7 -41l-44 -161c61 73 93 107 138 142c69 55 150 93 199 93c23 0 36 -13 36 -36c0 -17 -5 -45 -13 -74l-77 -276c-1 -4 -2 -15 -2 -20c0 -11 7 -20 15 -20c12 0 37 11 71 30 l31 17"],58169:[706,18,868,68,825,"825 425c0 -158 -85 -305 -222 -383c-71 -41 -148 -60 -241 -60c-192 0 -294 101 -294 290c0 251 189 434 448 434c196 0 309 -103 309 -281zM729 409c0 110 -34 185 -105 223c-36 20 -90 32 -142 32c-83 0 -148 -23 -200 -71c-75 -69 -118 -186 -118 -316 c0 -167 81 -253 238 -253c85 0 156 26 210 76c74 70 117 183 117 309"],58170:[706,18,950,82,895,"895 425c0 -158 -91 -305 -239 -383c-76 -41 -159 -60 -258 -60c-206 0 -316 101 -316 290c0 251 204 434 481 434c210 0 332 -103 332 -281zM792 409c0 110 -37 185 -113 223c-39 20 -96 32 -152 32c-89 0 -160 -23 -215 -71c-80 -69 -127 -186 -127 -316 c0 -167 88 -253 256 -253c91 0 168 26 225 76c79 70 126 183 126 309"],58171:[482,11,504,29,458,"458 331c0 -101 -48 -215 -116 -274c-49 -42 -114 -68 -174 -68c-90 0 -139 57 -139 163c0 122 49 223 137 281c49 32 100 49 147 49c90 0 145 -57 145 -151zM375 315c0 84 -36 129 -102 129c-26 0 -52 -6 -66 -17c-53 -40 -96 -163 -96 -276c0 -79 37 -124 101 -124 c33 0 62 12 81 33c48 53 82 159 82 255"],58172:[482,11,559,40,501,"501 331c0 -101 -52 -215 -124 -274c-53 -42 -123 -68 -187 -68c-97 0 -150 57 -150 163c0 122 53 223 147 281c53 32 108 49 158 49c97 0 156 -57 156 -151zM412 315c0 84 -39 129 -110 129c-28 0 -55 -6 -70 -17c-58 -40 -103 -163 -103 -276c0 -79 40 -124 107 -124 c37 0 67 12 88 33c52 53 88 159 88 255"],58173:[692,3,686,20,657,"657 541c0 -136 -119 -253 -260 -253c-32 0 -53 5 -94 23l-2 31c40 -14 62 -19 86 -19c96 0 175 88 175 196c0 93 -54 137 -165 137c-21 0 -38 -2 -77 -8c-4 -13 -7 -23 -8 -28c-6 -19 -10 -40 -10 -40l-89 -487c-4 -19 -5 -26 -5 -35c0 -21 11 -29 40 -30l70 -3l-3 -28 l-151 3l-144 -3l4 28l45 3c43 3 46 6 63 97l81 434c5 31 10 62 10 76c0 18 -12 26 -39 27l-60 2l4 28l181 -3c50 0 100 3 150 3c95 0 198 -50 198 -151"],58174:[692,3,755,31,715,"715 541c0 -136 -129 -253 -280 -253c-34 0 -57 5 -100 23l-3 31c44 -14 67 -19 93 -19c103 0 187 88 187 196c0 93 -57 137 -177 137c-22 0 -41 -2 -83 -8c-3 -13 -7 -23 -8 -28c-6 -19 -10 -40 -10 -40l-96 -487c-4 -19 -5 -26 -5 -35c0 -21 12 -29 42 -30l76 -3 l-3 -28l-163 3l-154 -3l4 28l48 3c47 3 49 6 68 97l87 434c5 31 10 62 10 76c0 18 -13 26 -41 27l-64 2l3 28l195 -3c53 0 107 3 161 3c102 0 213 -50 213 -151"],58175:[482,276,565,2,517,"517 371c0 -75 -37 -185 -82 -246c-47 -63 -172 -136 -233 -136c-12 0 -29 2 -57 11l-10 3l-45 -262c-35 -5 -57 -10 -80 -17l-8 6l9 37l53 241l64 343c2 10 4 30 4 38c0 14 -8 23 -18 23s-22 -5 -53 -23l-35 -21l-7 20l30 20c81 53 122 74 145 74c15 0 24 -11 24 -30 c0 -12 -2 -27 -5 -44l-26 -119c39 59 62 84 105 120c58 46 115 73 161 73c39 0 64 -44 64 -111zM438 356c0 46 -13 68 -41 68c-91 0 -207 -131 -231 -259l-20 -106c29 -16 56 -23 90 -23c44 0 79 15 101 44c58 76 101 195 101 276"],58176:[482,276,625,12,564,"564 371c0 -75 -40 -185 -88 -246c-50 -63 -185 -136 -250 -136c-13 0 -31 2 -61 11l-10 3l-50 -262c-37 -5 -60 -10 -85 -17l-8 6l9 37l57 241l68 343c3 10 5 30 5 38c0 14 -8 23 -20 23c-10 0 -23 -5 -56 -23l-37 -21l-9 20l33 20c87 53 131 74 156 74 c16 0 25 -11 25 -30c0 -12 -2 -27 -5 -44l-28 -119c42 59 66 84 113 120c62 46 123 73 172 73c42 0 69 -44 69 -111zM480 356c0 46 -14 68 -45 68c-97 0 -222 -131 -248 -259l-21 -106c31 -16 60 -23 96 -23c48 0 86 15 109 44c62 76 109 195 109 276"],58177:[706,201,868,68,825,"782 -61c-11 -97 -50 -140 -132 -140c-44 0 -63 6 -129 37l-158 76c-42 21 -73 29 -104 29c-58 0 -84 -36 -84 -113l-27 13c-1 8 -1 17 -1 17c-4 76 56 127 137 127c25 0 44 -4 72 -14l257 -96c28 -10 49 -15 67 -15c44 0 68 25 74 79h28zM825 425 c0 -158 -85 -305 -222 -383c-71 -41 -148 -60 -241 -60c-192 0 -294 101 -294 290c0 251 189 434 448 434c196 0 309 -103 309 -281zM729 409c0 110 -34 185 -105 223c-36 20 -90 32 -142 32c-83 0 -148 -23 -200 -71c-75 -69 -118 -186 -118 -316c0 -167 81 -253 238 -253 c85 0 156 26 210 76c74 70 117 183 117 309"],58178:[706,201,950,82,895,"848 -61c-11 -97 -53 -140 -141 -140c-47 0 -68 6 -138 37l-170 76c-46 21 -78 29 -112 29c-62 0 -90 -36 -90 -113l-28 13c-2 8 -2 17 -2 17c-4 76 60 127 147 127c27 0 48 -4 77 -14l276 -96c30 -10 53 -15 73 -15c46 0 72 25 79 79h29zM895 425 c0 -158 -91 -305 -239 -383c-76 -41 -159 -60 -258 -60c-206 0 -316 101 -316 290c0 251 204 434 481 434c210 0 332 -103 332 -281zM792 409c0 110 -37 185 -113 223c-39 20 -96 32 -152 32c-89 0 -160 -23 -215 -71c-80 -69 -127 -186 -127 -316c0 -167 88 -253 256 -253 c91 0 168 26 225 76c79 70 126 183 126 309"],58179:[482,276,525,36,481,"481 474c-11 -31 -18 -57 -30 -118l-93 -456c-10 -50 -17 -105 -21 -159c-26 -3 -60 -9 -94 -17l-10 14c14 13 26 33 30 57l83 414c-41 -66 -113 -136 -182 -184l-9 -6c-34 -23 -56 -30 -80 -30c-26 0 -39 30 -39 89c0 103 43 249 86 296c24 25 72 61 111 83 c31 17 57 25 87 25c31 0 63 -7 110 -24l36 22zM393 406c-53 21 -76 27 -106 27c-35 0 -67 -9 -80 -24c-45 -50 -92 -200 -92 -296c0 -33 8 -54 24 -54c31 0 98 47 154 111c41 46 65 90 77 141"],58180:[482,276,582,48,525,"525 474c-11 -31 -18 -57 -31 -118l-101 -456c-10 -50 -17 -105 -22 -159c-28 -3 -64 -9 -101 -17l-10 14c14 13 27 33 31 57l89 414c-43 -66 -120 -136 -195 -184l-9 -6c-37 -23 -60 -30 -86 -30c-28 0 -42 30 -42 89c0 103 46 249 93 296c25 25 77 61 119 83 c33 17 61 25 92 25c34 0 68 -7 118 -24l39 22zM431 406c-56 21 -81 27 -114 27c-37 0 -71 -9 -85 -24c-49 -50 -100 -200 -100 -296c0 -33 10 -54 26 -54c34 0 105 47 166 111c43 46 69 90 82 141"],58181:[692,3,747,20,707,"707 -3c-21 2 -42 3 -64 3c-27 0 -53 -1 -80 -3c-82 127 -116 175 -262 370l3 11h48c114 0 199 70 199 165c0 74 -51 113 -145 113c-30 0 -52 -2 -83 -8l-8 -28l-10 -40l-92 -487c-4 -17 -5 -26 -5 -35c0 -20 10 -28 40 -30l53 -3l-3 -28l-134 3l-144 -3l4 28l45 3 c43 3 46 6 63 97l82 434c5 30 10 62 10 76c0 18 -12 26 -39 27l-61 2l4 28l164 -3c55 0 109 3 164 3c90 0 191 -46 191 -132c0 -61 -34 -116 -97 -158c-40 -26 -71 -38 -131 -48l200 -275c31 -42 44 -50 88 -55v-27"],58182:[692,3,820,31,768,"768 -3c-23 2 -45 3 -68 3c-29 0 -58 -1 -87 -3c-88 127 -124 175 -281 370l4 11h51c122 0 213 70 213 165c0 74 -54 113 -155 113c-32 0 -55 -2 -89 -8l-8 -28l-11 -40l-99 -487c-4 -17 -5 -26 -5 -35c0 -20 10 -28 42 -30l57 -3l-3 -28l-144 3l-154 -3l4 28l48 3 c47 3 49 6 68 97l88 434c6 30 10 62 10 76c0 18 -13 26 -41 27l-65 2l3 28l177 -3c59 0 117 3 176 3c97 0 204 -46 204 -132c0 -61 -36 -116 -104 -158c-42 -26 -76 -38 -140 -48l215 -275c33 -42 47 -50 94 -55v-27"],58183:[482,9,444,38,429,"429 476c-9 -41 -15 -73 -18 -111h-15c-12 14 -23 19 -39 19c-24 0 -54 -21 -91 -65c-48 -57 -73 -110 -93 -193l-28 -120c-25 -4 -49 -8 -73 -15l-11 7c44 128 91 334 91 392c0 13 -8 22 -19 22c-10 0 -22 -5 -52 -23l-35 -21l-8 20l31 20c81 53 122 74 145 74 c16 0 25 -12 25 -32c0 -23 -8 -46 -13 -68l-29 -126c28 54 66 102 103 151c39 51 73 75 107 75c5 0 10 -1 22 -6"],58184:[482,9,495,50,469,"469 476c-9 -41 -15 -73 -18 -111h-17c-13 14 -24 19 -42 19c-26 0 -57 -21 -97 -65c-52 -57 -78 -110 -100 -193l-30 -120c-27 -4 -53 -8 -78 -15l-12 7c47 128 97 334 97 392c0 13 -8 22 -20 22c-10 0 -23 -5 -56 -23l-37 -21l-9 20l33 20c87 53 131 74 156 74 c17 0 27 -12 27 -32c0 -23 -8 -46 -14 -68l-31 -126c29 54 70 102 110 151c42 51 79 75 115 75c6 0 10 -1 23 -6"],58185:[706,18,626,56,562,"562 672c-16 -43 -23 -81 -28 -135h-32v76c-33 32 -69 45 -122 45c-101 0 -174 -63 -174 -150c0 -66 33 -103 105 -117l71 -14c110 -22 157 -64 157 -143c0 -136 -145 -252 -314 -252c-58 0 -115 13 -169 38c12 52 19 97 26 152h33v-99c48 -31 89 -43 148 -43 c112 0 190 65 190 161c0 58 -29 92 -89 105l-103 23c-92 20 -133 67 -133 152c0 59 23 109 68 151c59 53 141 84 222 84c52 0 93 -10 144 -34"],58186:[706,18,691,69,612,"612 672c-16 -43 -25 -81 -29 -135h-35v76c-35 32 -74 45 -131 45c-108 0 -186 -63 -186 -150c0 -66 35 -103 112 -117l76 -14c118 -22 168 -64 168 -143c0 -136 -155 -252 -337 -252c-62 0 -122 13 -181 38c13 52 21 97 28 152h35v-99c52 -31 96 -43 159 -43 c121 0 204 65 204 161c0 58 -30 92 -95 105l-111 23c-98 20 -143 67 -143 152c0 59 25 109 74 151c63 53 151 84 238 84c56 0 100 -10 154 -34"],58187:[482,11,444,20,386,"386 455c-12 -51 -16 -78 -21 -113h-25v55c-17 27 -59 45 -103 45c-64 0 -111 -41 -111 -94c0 -41 20 -58 86 -69l47 -8c81 -14 115 -43 115 -97c0 -50 -23 -87 -78 -127c-56 -40 -106 -58 -160 -58c-38 0 -75 8 -116 27c12 46 18 81 24 132h27v-84 c31 -24 63 -35 102 -35c78 0 128 43 128 109c0 40 -17 57 -65 65l-69 12c-72 13 -106 45 -106 101c0 36 12 61 41 88c52 49 118 78 175 78c36 0 67 -8 109 -27"],58188:[482,11,495,31,424,"424 455c-13 -51 -18 -78 -23 -113h-26v55c-19 27 -64 45 -112 45c-68 0 -119 -41 -119 -94c0 -41 22 -58 92 -69l51 -8c88 -14 124 -43 124 -97c0 -50 -25 -87 -84 -127c-60 -40 -114 -58 -171 -58c-41 0 -81 8 -125 27c12 46 19 81 25 132h30v-84 c32 -24 67 -35 109 -35c84 0 137 43 137 109c0 40 -18 57 -70 65l-74 12c-77 13 -113 45 -113 101c0 36 13 61 43 88c56 49 128 78 189 78c38 0 71 -8 117 -27"],58189:[692,3,686,68,702,"702 692l-29 -164h-31l5 64c1 10 -2 29 -5 37c-3 12 -42 17 -127 17h-80l-102 -553c-5 -21 -5 -25 -5 -35c0 -21 11 -29 40 -30l64 -3l-3 -28l-145 3l-155 -3l4 28l56 3c43 2 47 6 63 97l94 521h-122c-41 0 -82 -6 -89 -13c-6 -7 -14 -23 -19 -45l-17 -60h-31l19 164 l308 -3"],58190:[692,3,755,82,763,"763 692l-32 -164h-32l4 64c1 10 -1 29 -4 37c-4 12 -46 17 -137 17h-86l-110 -553c-4 -21 -4 -25 -4 -35c0 -21 11 -29 42 -30l69 -3l-4 -28l-155 3l-166 -3l4 28l60 3c47 2 50 6 68 97l100 521h-131c-43 0 -87 -6 -94 -13s-16 -23 -22 -45l-17 -60h-34l21 164l330 -3"],58191:[646,9,383,55,348,"348 440l-12 -50h-117l-14 -62c-34 -148 -47 -226 -47 -252c0 -12 6 -20 14 -20c13 0 34 9 67 30l49 31l11 -18c-21 -15 -14 -11 -34 -25c-86 -63 -123 -83 -161 -83c-21 0 -33 15 -33 40c0 26 9 51 14 76l61 283h-91l2 13c19 5 48 16 96 37l27 170c34 12 63 24 85 36 l12 -15c-20 -54 -32 -103 -49 -197c41 0 78 2 120 6"],58192:[646,9,430,68,383,"383 440l-13 -50h-125l-16 -62c-36 -148 -50 -226 -50 -252c0 -12 6 -20 15 -20c14 0 37 9 72 30l52 31l12 -18c-22 -15 -15 -11 -36 -25c-93 -63 -132 -83 -173 -83c-23 0 -35 15 -35 40c0 26 9 51 15 76l65 283h-98l2 13c21 5 52 16 103 37l30 170c36 12 67 24 91 36 l13 -15c-21 -54 -34 -103 -53 -197c44 0 84 2 129 6"],58193:[692,19,868,106,880,"880 692l-3 -28l-40 -3c-41 -3 -49 -10 -55 -48l-93 -507c-6 -38 -6 -40 -6 -56c0 -13 9 -19 34 -21l66 -4l-6 -28c-30 2 -61 3 -92 3c-33 0 -65 -1 -97 -3l-6 5c14 55 21 81 30 127c-57 -60 -91 -84 -156 -114c-53 -24 -96 -34 -145 -34c-122 0 -195 61 -195 164 c0 16 2 39 6 61l70 375c4 23 8 48 8 58c0 17 -9 22 -37 23l-57 2l3 28c33 -2 66 -3 98 -3c33 0 65 1 97 3l-96 -477c-6 -31 -7 -42 -7 -60c0 -72 58 -116 151 -116c95 0 181 45 264 138l77 445c5 27 -4 39 -37 40l-52 2l3 28l150 -3"],58194:[692,19,950,123,954,"954 692l-4 -28l-42 -3c-44 -3 -53 -10 -60 -48l-99 -507c-7 -38 -7 -40 -7 -56c0 -13 10 -19 37 -21l71 -4l-6 -28c-33 2 -66 3 -100 3c-35 0 -69 -1 -104 -3l-6 5c15 55 22 81 32 127c-61 -60 -97 -84 -167 -114c-57 -24 -103 -34 -156 -34c-131 0 -210 61 -210 164 c0 16 3 39 8 61l74 375c5 23 9 48 9 58c0 17 -10 22 -40 23l-61 2l3 28c36 -2 71 -3 106 -3s69 1 104 3l-103 -477c-7 -31 -8 -42 -8 -60c0 -72 62 -116 162 -116c102 0 195 45 284 138l83 445c4 27 -5 39 -40 40l-56 2l3 28l160 -3"],58195:[482,11,626,45,568,"568 85c-106 -72 -146 -96 -174 -96c-21 0 -33 17 -33 42c0 16 4 41 12 66l40 142c-91 -138 -223 -250 -292 -250c-22 0 -38 18 -38 40c0 16 2 38 4 48l69 297c1 5 2 13 2 18c0 11 -7 20 -18 20c-10 0 -21 -4 -53 -23l-34 -21l-8 20l30 20c82 54 122 74 145 74 c16 0 24 -12 24 -31c0 -13 -2 -27 -5 -43l-62 -271c-6 -26 -8 -37 -8 -52c0 -17 4 -26 14 -26c45 0 132 74 197 166c31 46 57 113 74 189l11 51l74 17l7 -9l-91 -357c-4 -12 -7 -27 -7 -40c0 -10 6 -17 14 -17c13 0 40 11 67 27l28 17"],58196:[482,11,691,57,619,"619 85c-113 -72 -157 -96 -187 -96c-22 0 -35 17 -35 42c0 16 4 41 13 66l43 142c-98 -138 -240 -250 -314 -250c-23 0 -41 18 -41 40c0 16 3 38 5 48l74 297c1 5 2 13 2 18c0 11 -8 20 -20 20c-10 0 -22 -4 -56 -23l-37 -21l-9 20l33 20c88 54 131 74 156 74 c16 0 26 -12 26 -31c0 -13 -3 -27 -6 -43l-67 -271c-6 -26 -8 -37 -8 -52c0 -17 4 -26 15 -26c48 0 142 74 211 166c34 46 62 113 79 189l12 51l79 17l9 -9l-99 -357c-3 -12 -7 -27 -7 -40c0 -10 6 -17 16 -17c14 0 42 11 71 27l30 17"],58197:[692,8,807,92,832,"832 664l-20 -2c-31 -3 -40 -11 -67 -51l-412 -619h-54l-96 622c-5 37 -16 44 -64 48l-27 2v28l135 -3l135 3v-28l-46 -2c-30 -1 -50 -7 -45 -38l77 -528l317 492c13 20 18 31 18 42c0 19 -21 29 -63 32l-28 2v28l135 -3c35 0 70 1 105 3v-28"],58198:[692,8,885,108,902,"902 664l-21 -2c-34 -3 -43 -11 -72 -51l-443 -619h-57l-103 622c-6 37 -18 44 -69 48l-29 2v28l145 -3l145 3v-28l-49 -2c-33 -1 -54 -7 -49 -38l83 -528l340 492c14 20 19 31 19 42c0 19 -22 29 -67 32l-30 2v28l145 -3l112 3v-28"],58199:[482,11,565,33,530,"530 384c0 -40 -19 -107 -43 -157c-33 -69 -86 -136 -137 -179c-50 -41 -91 -59 -137 -59c-70 0 -120 55 -120 132c0 100 46 183 167 303c-29 -3 -46 -4 -69 -4c-20 0 -40 2 -60 2c-26 0 -48 -11 -56 -28l-18 -42h-24c14 55 26 91 41 118c12 5 22 8 35 7 c45 -3 90 -7 134 -7c31 0 45 3 67 12l11 -18c-107 -122 -150 -213 -150 -318c0 -65 34 -107 88 -107c95 0 201 163 201 311c0 40 -17 63 -47 63c-10 0 -19 -3 -29 -9l-12 19l54 47c9 8 22 12 36 12c40 0 68 -41 68 -98"],58200:[482,11,625,45,578,"578 384c0 -40 -20 -107 -46 -157c-36 -69 -92 -136 -147 -179c-54 -41 -98 -59 -147 -59c-75 0 -129 55 -129 132c0 100 49 183 179 303c-30 -3 -49 -4 -74 -4c-21 0 -43 2 -64 2c-28 0 -52 -11 -60 -28l-20 -42h-25c15 55 28 91 44 118c13 5 23 8 37 7 c48 -3 96 -7 144 -7c33 0 48 3 72 12l11 -18c-114 -122 -160 -213 -160 -318c0 -65 36 -107 94 -107c103 0 216 163 216 311c0 40 -19 63 -50 63c-11 0 -21 -3 -32 -9l-13 19l59 47c9 8 23 12 39 12c42 0 72 -41 72 -98"],58201:[700,8,1049,87,1078,"1078 664l-22 -2c-24 -2 -40 -14 -46 -31l-187 -507c-14 -39 -22 -66 -34 -106l-7 -26h-56c-14 61 -26 110 -42 162l-122 392l-245 -444c-19 -36 -39 -75 -54 -110h-55c-1 52 -3 100 -8 166l-35 430c-5 57 -13 69 -58 74l-20 2v28l121 -3l132 3v-28l-40 -2 c-35 -2 -51 -16 -49 -46l34 -484l244 456l57 112h19l172 -572l161 462c6 18 9 36 9 49c0 14 -13 22 -44 23l-43 2l6 28c35 -2 70 -3 106 -3c35 0 71 1 106 3v-28"],58202:[700,8,1144,103,1167,"1167 664l-24 -2c-26 -2 -43 -14 -50 -31l-200 -507c-15 -39 -24 -66 -36 -106l-9 -26h-59c-16 61 -28 110 -46 162l-131 392l-262 -444c-21 -36 -42 -75 -59 -110h-58c-1 52 -4 100 -9 166l-38 430c-5 57 -14 69 -62 74l-21 2v28l130 -3l142 3v-28l-44 -2 c-37 -2 -55 -16 -52 -46l36 -484l262 456l61 112h21l185 -572l172 462c7 18 10 36 10 49c0 14 -14 22 -48 23l-45 2l5 28l115 -3l114 3v-28"],58203:[482,11,807,33,772,"772 384c0 -40 -19 -107 -43 -157c-67 -137 -182 -238 -270 -238c-49 0 -81 43 -81 106c0 23 4 48 13 92c-80 -143 -137 -198 -207 -198c-57 0 -96 55 -96 137c0 85 38 157 136 262c11 12 23 23 32 36c-27 -3 -41 -4 -64 -4c-21 0 -40 2 -61 2c-26 0 -48 -11 -56 -28 l-18 -42h-24c14 55 26 91 41 118c12 5 22 8 35 7c45 -3 90 -7 134 -7c31 0 45 3 67 12l11 -18c-108 -112 -153 -209 -153 -328c0 -58 25 -97 63 -97c33 0 74 41 118 116c32 54 47 94 60 156l32 149l80 22l8 -8l-57 -184c-13 -43 -23 -109 -23 -156c0 -55 23 -95 55 -95 c92 0 198 166 198 311c0 40 -17 63 -47 63c-10 0 -19 -3 -29 -9l-12 19l54 47c9 8 22 12 36 12c40 0 68 -41 68 -98"],58204:[482,11,885,45,838,"838 384c0 -40 -20 -107 -46 -157c-72 -137 -195 -238 -290 -238c-53 0 -87 43 -87 106c0 23 4 48 14 92c-86 -143 -147 -198 -222 -198c-62 0 -103 55 -103 137c0 85 40 157 145 262c12 12 25 23 35 36c-29 -3 -44 -4 -69 -4c-22 0 -43 2 -65 2c-28 0 -52 -11 -60 -28 l-20 -42h-25c15 55 28 91 44 118c13 5 23 8 37 7c48 -3 96 -7 144 -7c33 0 48 3 72 12l11 -18c-115 -112 -163 -209 -163 -328c0 -58 27 -97 68 -97c35 0 79 41 126 116c34 54 50 94 64 156l34 149l87 22l8 -8l-61 -184c-14 -43 -24 -109 -24 -156c0 -55 24 -95 58 -95 c99 0 213 166 213 311c0 40 -19 63 -50 63c-11 0 -21 -3 -32 -9l-13 19l59 47c9 8 23 12 38 12c42 0 73 -41 73 -98"],58205:[692,3,807,32,810,"810 664l-30 -2c-29 -2 -40 -8 -71 -42l-241 -252l186 -307c15 -24 30 -31 74 -34l28 -2v-28l-145 3l-148 -3v28c49 4 39 3 59 4c28 2 35 3 35 11c0 9 -5 22 -15 40l-130 226l-198 -231c-7 -8 -11 -17 -11 -25c0 -12 18 -18 60 -22l35 -3v-28l-130 3l-136 -3v28l30 3 c26 3 52 15 68 33l259 282l-159 270c-22 37 -35 45 -88 49l-28 2v28l145 -3l144 3v-28l-40 -2c-33 -2 -47 -8 -47 -20c0 -8 6 -20 16 -38l113 -199l175 196c20 22 25 31 25 42c0 12 -14 17 -49 19l-36 2v28l126 -3l124 3v-28"],58206:[692,3,885,43,879,"879 664l-33 -2c-30 -2 -42 -8 -76 -42l-259 -252l200 -307c17 -24 32 -31 80 -34l29 -2v-28l-155 3l-158 -3v28c52 4 41 3 63 4c29 2 37 3 37 11c0 9 -6 22 -16 40l-139 226l-213 -231c-7 -8 -12 -17 -12 -25c0 -12 20 -18 64 -22l38 -3v-28l-139 3l-147 -3v28l33 3 c28 3 55 15 73 33l278 282l-171 270c-23 37 -37 45 -94 49l-31 2v28l156 -3l155 3v-28l-43 -2c-35 -2 -50 -8 -50 -20c0 -8 6 -20 16 -38l122 -199l188 196c21 22 27 31 27 42c0 12 -15 17 -53 19l-38 2v28l134 -3l134 3v-28"],58207:[482,11,565,20,538,"538 472l-17 -85l-15 -4c-6 15 -19 23 -36 23c-34 0 -63 -23 -114 -88l-39 -49l20 -101c5 -29 17 -66 27 -85c11 -20 25 -30 42 -30s44 15 84 45l9 -19l-53 -44c-35 -29 -70 -46 -94 -46c-39 0 -63 39 -78 124l-12 69l-83 -117c-34 -47 -76 -76 -112 -76 c-13 0 -31 4 -47 12c1 7 2 10 4 22c7 32 9 45 9 65l22 3l12 -28c2 -5 14 -9 30 -9c31 0 68 32 115 99l43 62l-12 62c-18 98 -42 139 -78 139c-21 0 -43 -14 -75 -48l-19 10l63 83c10 13 34 21 62 21c65 0 94 -36 107 -135l7 -48l40 55c68 92 111 128 155 128 c10 0 19 -3 33 -10"],58208:[482,11,625,31,586,"586 472l-17 -85l-17 -4c-6 15 -20 23 -38 23c-37 0 -68 -23 -123 -88l-41 -49l21 -101c6 -29 19 -66 29 -85c12 -20 27 -30 45 -30s48 15 90 45l10 -19l-57 -44c-37 -29 -75 -46 -101 -46c-42 0 -67 39 -84 124l-13 69l-89 -117c-36 -47 -82 -76 -120 -76 c-14 0 -33 4 -50 12c1 7 2 10 4 22c7 32 10 45 10 65l23 3l13 -28c2 -5 15 -9 33 -9c32 0 72 32 122 99l47 62l-13 62c-20 98 -45 139 -84 139c-22 0 -45 -14 -81 -48l-19 10l67 83c11 13 37 21 67 21c69 0 101 -36 115 -135l7 -48l43 55c73 92 119 128 166 128 c11 0 21 -3 35 -10"],58209:[705,3,747,67,746,"746 697l-7 -71c-64 -10 -110 -40 -173 -114c-81 -93 -152 -211 -161 -266l-29 -168c-1 -5 -2 -15 -2 -21c0 -20 10 -27 39 -29l54 -3l-4 -28l-134 3l-151 -3l4 28l53 3c43 3 46 6 63 97l24 132c0 16 -42 153 -68 220c-45 112 -84 158 -135 158c-12 0 -24 -3 -49 -12 l-3 24l86 58c100 -1 152 -89 234 -395c31 74 72 143 140 226c80 101 139 142 219 161"],58210:[705,3,820,81,810,"810 697l-7 -71c-69 -10 -118 -40 -186 -114c-87 -93 -163 -211 -173 -266l-31 -168c-1 -5 -2 -15 -2 -21c0 -20 10 -27 42 -29l57 -3l-3 -28l-144 3l-163 -3l5 28l56 3c47 3 50 6 68 97l26 132c0 16 -45 153 -73 220c-48 112 -90 158 -145 158c-13 0 -26 -3 -53 -12 l-3 24l92 58c108 -1 164 -89 252 -395c33 74 77 143 150 226c86 101 149 142 235 161"],58211:[482,276,565,1,544,"544 473l-154 -440c-64 -185 -184 -309 -299 -309c-49 0 -90 35 -90 78c0 5 0 11 1 18l53 34l11 -4c-2 -9 -3 -17 -3 -22c0 -35 30 -62 68 -62c76 0 131 73 186 250l54 171c-82 -113 -174 -198 -214 -198c-27 0 -48 29 -47 71l1 40l19 243c1 16 5 67 -23 67 c-8 0 -22 -8 -27 -12l-55 -30l-12 18l90 56c52 33 67 40 81 40c19 0 27 -18 27 -63c0 -28 -3 -66 -5 -97l-16 -194c-1 -13 -3 -61 21 -61s77 44 115 95c36 49 74 122 87 169l38 132c24 2 49 8 81 19"],58212:[482,276,625,11,593,"593 473l-165 -440c-69 -185 -197 -309 -321 -309c-53 0 -96 35 -96 78c0 5 0 11 1 18l56 34l12 -4c-2 -9 -3 -17 -3 -22c0 -35 32 -62 73 -62c82 0 140 73 200 250l57 171c-87 -113 -186 -198 -229 -198c-29 0 -52 29 -50 71l1 40l20 243c1 16 6 67 -25 67 c-8 0 -23 -8 -29 -12l-59 -30l-12 18l95 56c57 33 73 40 88 40c20 0 28 -18 28 -63c0 -28 -2 -66 -4 -97l-18 -194c-1 -13 -3 -61 22 -61c26 0 83 44 124 95c39 49 80 122 94 169l41 132c26 2 52 8 86 19"],58213:[692,3,747,32,704,"704 672l-549 -633h306c48 0 90 4 139 13c11 26 6 8 35 90l7 22h29c-15 -69 -23 -126 -26 -167l-351 3l-262 -3v22l547 633h-196c-94 0 -135 -3 -196 -13l-7 -20c-13 -39 -20 -64 -23 -86h-28c9 73 12 112 12 158l128 1l259 -3l176 3v-20"],58214:[692,3,820,43,765,"765 672l-589 -633h328c52 0 96 4 149 13c12 26 7 8 37 90l9 22h30c-15 -69 -25 -126 -27 -167l-377 3l-282 -3v22l588 633h-211c-100 0 -145 -3 -210 -13l-7 -20c-15 -39 -22 -64 -25 -86h-30c9 73 12 112 12 158l138 1l278 -3l189 3v-20"],58215:[482,11,504,9,463,"463 473l-6 -32l-370 -382c40 15 69 21 104 21c21 0 58 -5 94 -12c24 -5 49 -11 73 -11c23 0 35 7 42 25l24 60h24c-12 -47 -21 -81 -33 -143c-31 -8 -41 -10 -54 -10c-29 0 -63 6 -129 20c-56 13 -87 17 -114 17c-38 0 -68 -9 -99 -32l-10 27l385 400 c-36 -17 -62 -23 -102 -23c-23 0 -51 3 -88 10c-22 4 -34 5 -49 5c-14 0 -24 -1 -43 -5l-32 -58h-23l35 122c26 7 48 10 66 10c30 0 59 -9 87 -16c53 -13 109 -21 146 -21c16 0 27 4 38 14l25 23"],58216:[482,11,559,19,507,"507 473l-7 -32l-397 -382c42 15 74 21 111 21c22 0 62 -5 101 -12c26 -5 52 -11 78 -11c25 0 38 7 46 25l26 60h25c-13 -47 -22 -81 -35 -143c-34 -8 -44 -10 -58 -10c-32 0 -68 6 -138 20c-61 13 -94 17 -123 17c-41 0 -73 -9 -107 -32l-10 27l413 400 c-39 -17 -67 -23 -109 -23c-25 0 -55 3 -95 10c-23 4 -36 5 -52 5s-26 -1 -46 -5l-35 -58h-25l38 122c28 7 51 10 71 10c32 0 63 -9 94 -16c56 -13 117 -21 156 -21c17 0 29 4 40 14l27 23"],58217:[471,3,333,34,298,"298 -3l-135 3l-129 -3v37l35 2c31 2 36 10 36 64v219c0 59 -3 68 -26 70l-45 3v36l15 2c42 6 60 9 98 19c28 7 70 22 70 22l10 -6v-365c0 -54 5 -62 36 -64l35 -2v-37"],58218:[471,266,333,3,227,"227 98c0 -154 -13 -222 -53 -281c-36 -53 -83 -83 -130 -83c-4 0 -24 1 -31 2l-10 35l4 6h23c54 0 75 53 75 185v357c0 59 -3 68 -26 70l-45 3v36l18 2c38 4 69 11 95 19l70 22l10 -6v-367"],58219:[469,17,333,26,293,"293 84c-11 -8 -15 -10 -28 -20c-81 -58 -128 -81 -166 -81c-19 0 -32 17 -32 43c0 16 3 38 6 52l59 241c6 25 8 34 8 41c0 6 -4 10 -10 10c-9 0 -49 -20 -69 -34l-22 -16l-13 26l63 47c62 46 121 76 150 76c15 0 25 -15 25 -37c0 -19 -4 -48 -9 -67l-54 -196 c-13 -46 -20 -80 -20 -93c0 -6 5 -11 11 -11c11 0 27 8 62 30l27 17"],58220:[469,271,333,-64,274,"274 429c0 -19 -3 -39 -9 -64l-67 -274c-34 -137 -65 -217 -110 -279c-40 -57 -78 -83 -118 -83c-10 0 -18 1 -34 5c5 28 8 47 10 79l14 3c14 -23 28 -33 44 -33c20 0 35 24 46 78l86 408c10 47 14 73 14 88c0 9 -3 13 -10 13c-9 0 -49 -20 -69 -34l-22 -16l-13 26l63 47 c62 46 121 76 149 76c16 0 26 -15 26 -40"],58221:[700,3,847,17,824,"824 -3l-138 3l-152 -3v30l52 3c27 2 44 9 44 20c0 9 -4 22 -23 64l-50 115h-314l-30 -67c-23 -50 -38 -93 -38 -106c0 -16 14 -23 52 -26l40 -3v-30l-132 3l-118 -3v30l40 3c24 2 45 20 59 49l241 502c41 85 53 119 53 119h35l264 -568c38 -81 50 -100 78 -102l37 -3 v-30zM538 269l-138 298l-138 -298h276"],58222:[700,3,928,27,894,"894 -3l-149 3l-162 -3v30l55 3c29 2 48 9 48 20c0 9 -5 22 -25 64l-54 115h-337l-32 -67c-25 -50 -41 -93 -41 -106c0 -16 15 -23 56 -26l43 -3v-30l-141 3l-128 -3v30l43 3c26 2 48 20 63 49l259 502c45 85 57 119 57 119h38l283 -568c41 -81 54 -100 84 -102l40 -3 v-30zM586 269l-147 298l-149 -298h296"],58223:[700,3,831,-28,770,"770 27l-6 -30l-135 3l-149 -3l5 30l51 3c27 2 46 9 48 20c2 9 0 22 -10 64l-27 115h-308l-43 -67c-32 -50 -55 -93 -58 -106c-3 -16 10 -23 47 -26l39 -3l-6 -30l-129 3l-117 -3l6 30l40 3c24 2 48 20 67 49l333 502c57 85 75 119 75 119h34l149 -568 c22 -81 30 -100 58 -102zM535 269l-77 298l-193 -298h270"],58224:[700,3,910,-21,835,"835 27l-6 -30l-145 3l-160 -3l6 30l55 3c29 2 49 9 51 20c2 9 0 22 -11 64l-29 115h-330l-46 -67c-35 -50 -59 -93 -62 -106c-3 -16 10 -23 50 -26l41 -3l-6 -30l-138 3l-126 -3l7 30l43 3c25 2 51 20 72 49l357 502c61 85 80 119 80 119h37l160 -568 c24 -81 33 -100 62 -102zM584 269l-83 298l-207 -298h290"],58225:[686,3,835,17,816,"816 -3l-173 3l-165 -3v37l57 3c30 2 22 39 16 55l-49 114h-274l-46 -112c-9 -22 -7 -55 26 -57l55 -3v-37l-123 3l-123 -3v37l32 3c24 2 44 21 61 60l198 438l62 151h77l282 -605c15 -29 30 -40 60 -44l27 -3v-37zM477 262l-114 254l-109 -254h223"],58226:[686,3,915,27,885,"885 -3l-185 3l-178 -3v37l62 3c32 2 23 39 16 55l-52 114h-294l-49 -112c-10 -22 -8 -55 28 -57l58 -3v-37l-132 3l-132 -3v37l35 3c26 2 47 21 66 60l211 438l67 151h83l303 -605c15 -29 32 -40 65 -44l28 -3v-37zM521 262l-122 254l-117 -254h239"],58227:[686,3,819,-28,762,"762 34l-7 -37l-168 3l-163 -3l7 37l57 3c30 2 29 39 26 55l-26 114h-268l-67 -112c-13 -22 -18 -55 15 -57l53 -3l-7 -37l-120 3l-122 -3l7 37l33 3c24 2 47 21 71 60l278 438l90 151h76l160 -605c8 -29 21 -40 50 -44zM474 262l-62 254l-156 -254h218"],58228:[686,3,898,-21,828,"828 34l-8 -37l-181 3l-175 -3l8 37l61 3c32 2 31 39 28 55l-28 114h-288l-71 -112c-14 -22 -20 -55 16 -57l56 -3l-7 -37l-129 3l-131 -3l8 37l35 3c26 2 50 21 77 60l298 438l96 151h82l172 -605c9 -29 22 -40 54 -44zM518 262l-67 254l-167 -254h234"],58229:[692,3,714,49,649,"649 228c0 -70 -38 -138 -103 -180c-49 -33 -120 -51 -200 -51c-45 0 -91 3 -135 3l-119 -3v23l28 10c15 5 24 28 24 65v474c0 79 -4 86 -56 90l-39 3v30l172 -3l196 3c131 0 195 -48 195 -136c0 -52 -28 -95 -80 -128c-30 -19 -55 -28 -109 -38c84 -6 121 -15 163 -43 c41 -27 63 -68 63 -119zM536 208c0 107 -68 156 -215 156c-21 0 -31 0 -73 -2v-315c27 -6 52 -8 84 -8c129 0 204 63 204 169zM504 533c0 83 -51 119 -168 119c-35 0 -60 -2 -88 -8v-243c33 -2 48 -2 66 -2c124 0 190 47 190 134"],58230:[692,3,785,62,706,"706 228c0 -70 -41 -138 -110 -180c-53 -33 -129 -51 -216 -51c-48 0 -97 3 -145 3l-127 -3v23l30 10c17 5 26 28 26 65v474c0 79 -5 86 -60 90l-42 3v30l185 -3l209 3c142 0 210 -48 210 -136c0 -52 -29 -95 -86 -128c-32 -19 -59 -28 -117 -38c91 -6 130 -15 175 -43 c44 -27 68 -68 68 -119zM585 208c0 107 -74 156 -232 156l-78 -2v-315c29 -6 56 -8 90 -8c139 0 220 63 220 169zM550 533c0 83 -55 119 -180 119c-38 0 -65 -2 -95 -8v-243c36 -2 52 -2 71 -2c134 0 204 47 204 134"],58231:[692,3,700,46,666,"663 556c-10 -52 -45 -95 -103 -128c-33 -19 -60 -28 -114 -38c81 -6 116 -15 151 -43c36 -27 49 -68 39 -119c-13 -70 -64 -138 -135 -180c-54 -33 -127 -51 -206 -51c-44 0 -88 3 -132 3l-117 -3l4 23l30 10c16 5 29 28 36 65l91 474c15 79 12 86 -37 90l-38 3l6 30 l168 -3c64 0 128 3 192 3c129 0 182 -48 165 -136zM522 208c21 107 -37 156 -181 156c-21 0 -30 0 -72 -2l-61 -315c26 -6 50 -8 81 -8c127 0 213 63 233 169zM553 533c16 83 -28 119 -142 119c-34 0 -59 -2 -88 -8l-47 -243c33 -2 47 -2 65 -2c122 0 195 47 212 134"],58232:[692,3,770,59,724,"721 556c-11 -52 -48 -95 -110 -128c-36 -19 -65 -28 -123 -38c87 -6 124 -15 162 -43c38 -27 53 -68 42 -119c-14 -70 -68 -138 -145 -180c-58 -33 -136 -51 -221 -51c-47 0 -95 3 -142 3l-125 -3l4 23l32 10c17 5 31 28 39 65l98 474c16 79 13 86 -40 90l-41 3l6 30 l181 -3l206 3c138 0 195 -48 177 -136zM570 208c22 107 -40 156 -195 156l-77 -2l-65 -315c27 -6 53 -8 86 -8c137 0 229 63 251 169zM603 533c17 83 -30 119 -152 119c-37 0 -64 -2 -95 -8l-50 -243c35 -2 50 -2 69 -2c131 0 210 47 228 134"],58233:[681,3,738,44,667,"667 216c0 -129 -153 -219 -295 -219l-155 3l-137 -3v23l35 18c16 8 21 23 21 57v448c0 88 -3 94 -52 98l-40 3v37l183 -3l209 3c138 0 206 -44 206 -135c0 -38 -15 -74 -41 -96c-34 -29 -66 -43 -157 -73c87 -5 124 -14 163 -39c38 -25 60 -69 60 -122zM504 202 c0 102 -55 146 -181 146h-33v-292c19 -3 31 -4 47 -4c116 0 167 46 167 150zM481 524c0 74 -39 107 -128 107c-20 0 -37 -1 -63 -4v-227h33c110 0 158 37 158 124"],58234:[681,3,811,56,726,"726 216c0 -129 -165 -219 -318 -219l-166 3l-147 -3v23l37 18c18 8 24 23 24 57v448c0 88 -4 94 -56 98l-44 3v37l197 -3l224 3c148 0 222 -44 222 -135c0 -38 -17 -74 -45 -96c-36 -29 -70 -43 -168 -73c93 -5 133 -14 175 -39c41 -25 65 -69 65 -122zM550 202 c0 102 -58 146 -194 146h-35v-292c20 -3 32 -4 50 -4c124 0 179 46 179 150zM525 524c0 74 -42 107 -136 107c-23 0 -40 -1 -68 -4v-227h35c118 0 169 37 169 124"],58235:[681,3,724,34,693,"691 546c-7 -38 -29 -74 -59 -96c-39 -29 -73 -43 -168 -73c84 -5 119 -14 153 -39c32 -25 45 -69 35 -122c-25 -129 -193 -219 -332 -219l-151 3l-135 -3l5 23l37 18c18 8 26 23 33 57l86 448c17 88 15 94 -33 98l-39 3l7 37l179 -3l206 3c135 0 193 -44 176 -135z M489 202c20 102 -25 146 -149 146h-32l-56 -292c17 -3 29 -4 45 -4c113 0 172 46 192 150zM529 524c14 74 -18 107 -105 107c-20 0 -36 -1 -63 -4l-43 -227h32c108 0 162 37 179 124"],58236:[681,3,796,46,754,"751 546c-8 -38 -31 -74 -64 -96c-41 -29 -77 -43 -180 -73c91 -5 128 -14 164 -39c35 -25 49 -69 38 -122c-26 -129 -207 -219 -356 -219l-162 3l-145 -3l5 23l40 18c19 8 28 23 35 57l92 448c18 88 16 94 -35 98l-41 3l7 37l192 -3l221 3c144 0 208 -44 189 -135z M534 202c21 102 -27 146 -160 146h-34l-61 -292c19 -3 32 -4 49 -4c121 0 185 46 206 150zM577 524c15 74 -20 107 -112 107c-22 0 -40 -1 -68 -4l-47 -227h35c116 0 174 37 192 124"],58237:[700,3,735,21,712,"712 -3c-26 2 -51 3 -77 3c-28 0 -54 -1 -81 -3l-201 306l-220 -306c-18 2 -37 3 -55 3c-19 0 -39 -1 -57 -3v30l28 3c24 3 37 14 65 48l212 263l-139 213c-36 55 -75 88 -101 90l-49 3l-2 26l154 27c20 -10 37 -27 62 -65l139 -216l202 270h110v-30l-45 -3 c-16 -1 -30 -14 -74 -68l-168 -208l192 -280c36 -52 52 -68 72 -70l33 -3v-30"],58238:[700,3,808,32,773,"773 -3c-28 2 -55 3 -83 3c-29 0 -57 -1 -86 -3l-215 306l-237 -306c-20 2 -40 3 -59 3c-20 0 -41 -1 -61 -3v30l30 3c26 3 40 14 69 48l228 263l-149 213c-39 55 -80 88 -108 90l-53 3l-2 26l165 27c22 -10 40 -27 67 -65l149 -216l217 270h118v-30l-48 -3 c-18 -1 -33 -14 -80 -68l-180 -208l206 -280c39 -52 55 -68 77 -70l35 -3v-30"],58239:[700,3,721,-23,777,"777 689l-6 -30l-44 -3c-16 -1 -33 -14 -86 -68l-204 -208l134 -280c25 -52 37 -68 57 -70l32 -3l-6 -30c-26 2 -50 3 -76 3s-52 -1 -79 -3l-138 306l-274 -306c-18 2 -36 3 -54 3c-19 0 -38 -1 -56 -3l5 30l29 3c24 3 39 14 72 48l259 263l-96 213c-25 55 -56 88 -81 90 l-48 3l3 26l156 27c18 -10 31 -27 49 -65l95 -216l249 270h108"],58240:[700,3,792,-16,843,"843 689l-6 -30l-47 -3c-18 -1 -35 -14 -92 -68l-220 -208l144 -280c27 -52 40 -68 61 -70l34 -3l-6 -30c-27 2 -53 3 -81 3s-56 -1 -85 -3l-148 306l-295 -306c-19 2 -38 3 -58 3c-19 0 -40 -1 -60 -3l6 30l31 3c26 3 42 14 77 48l278 263l-103 213 c-26 55 -60 88 -87 90l-51 3l3 26l168 27c19 -10 33 -27 52 -65l102 -216l268 270h115"],58241:[695,3,696,1,691,"691 -3c-35 2 -68 3 -103 3s-70 -1 -105 -3l-162 266l-153 -201c-4 -6 -24 -36 -39 -62h-128v34l34 3c13 1 28 9 36 18l217 261l-103 166c-28 46 -69 99 -93 123c-14 13 -28 18 -45 18c-10 0 -17 -1 -35 -6l-5 41l199 37c32 -22 49 -42 80 -91l103 -169l180 243h121v-34 l-30 -3c-22 -2 -30 -8 -53 -36l-185 -224c206 -327 173 -274 174 -278c31 -49 44 -63 68 -66l27 -3v-37"],58242:[695,3,765,11,751,"751 -3l-111 3l-112 -3l-175 266l-163 -201c-5 -6 -26 -36 -42 -62h-137v34l36 3c14 1 30 9 39 18l232 261l-110 166c-30 46 -75 99 -100 123c-15 13 -30 18 -48 18c-11 0 -19 -1 -38 -6l-6 41l215 37c34 -22 52 -42 85 -91l111 -169l193 243h130v-34l-33 -3 c-23 -2 -31 -8 -56 -36l-199 -224c221 -327 186 -274 187 -278c33 -49 47 -63 73 -66l29 -3v-37"],58243:[695,3,683,-42,763,"763 678l-6 -34l-31 -3c-22 -2 -30 -8 -58 -36l-225 -224c139 -327 118 -274 118 -278c20 -49 31 -63 53 -66l27 -3l-8 -37c-33 2 -66 3 -100 3c-35 0 -69 -1 -104 -3l-108 266l-188 -201c-5 -6 -30 -36 -50 -62h-125l6 34l34 3c13 1 30 9 39 18l263 261l-69 166 c-19 46 -49 99 -68 123c-12 13 -23 18 -41 18c-9 0 -17 -1 -35 -6l3 41l202 37c27 -22 40 -42 61 -91l69 -169l223 243h118"],58244:[695,3,751,-36,829,"829 678l-7 -34l-33 -3c-24 -2 -33 -8 -63 -36l-241 -224c149 -327 126 -274 126 -278c22 -49 33 -63 58 -66l28 -3l-8 -37c-36 2 -71 3 -108 3l-111 -3l-116 266l-202 -201c-6 -6 -32 -36 -54 -62h-134l7 34l36 3c14 1 32 9 42 18l282 261l-74 166 c-20 46 -53 99 -73 123c-12 13 -25 18 -43 18c-11 0 -19 -1 -38 -6l3 41l217 37c29 -22 43 -42 65 -91l74 -169l239 243h128"],58245:[700,3,706,17,683,"683 32l-68 -35l-321 3l-275 -3l-2 25l315 658l41 20l310 -659v-9zM558 60c0 12 -12 34 -22 55l-208 452l-187 -405c-14 -30 -38 -82 -38 -95c0 -16 13 -23 49 -26h362c27 2 44 8 44 19"],58246:[700,3,776,27,742,"742 32l-73 -35l-344 3l-296 -3l-2 25l338 658l45 20l332 -659v-9zM609 60c0 12 -13 34 -24 55l-223 452l-202 -405c-15 -30 -41 -82 -41 -95c0 -16 14 -23 53 -26h389c29 2 48 8 48 19"],58247:[700,3,691,-26,633,"633 41l-1 -9l-73 -35l-314 3l-271 -3l3 25l435 658l45 20zM515 60c3 12 -5 34 -11 55l-117 452l-261 -405c-20 -30 -53 -82 -56 -95c-3 -16 8 -23 43 -26h355c27 2 45 8 47 19"],58248:[700,3,761,-18,689,"689 41l-2 -9l-78 -35l-337 3l-290 -3l3 25l467 658l47 20zM562 60c3 12 -5 34 -11 55l-126 452l-281 -405c-21 -30 -57 -82 -60 -95c-3 -16 9 -23 47 -26h380c29 2 49 8 51 19"],58249:[686,3,742,37,704,"704 39l-102 -42l-343 2c-139 0 -187 0 -218 -2l-4 35c8 13 13 26 31 65l197 438l58 131l82 20l298 -633zM509 86c0 8 -2 18 -5 29l-183 401l-112 -252c-24 -56 -41 -91 -64 -148c-3 -8 -5 -18 -5 -25c0 -16 10 -29 26 -32h325c11 3 18 13 18 27"],58250:[686,3,815,49,765,"765 39l-110 -42l-368 2l-234 -2l-4 35c8 13 14 26 33 65l212 438l62 131l88 20l320 -633zM556 86c0 8 -2 18 -6 29l-197 401l-119 -252c-26 -56 -44 -91 -69 -148c-3 -8 -6 -18 -6 -25c0 -16 11 -29 28 -32h349c12 3 20 13 20 27"],58251:[686,3,727,-4,656,"656 53l-2 -14l-108 -42l-336 2c-136 0 -183 0 -214 -2l3 35c10 13 18 26 43 65l277 438l82 131l84 20zM472 115l-102 401l-157 -252c-35 -56 -58 -91 -92 -148c-5 -8 -9 -18 -10 -25c-3 -16 4 -29 19 -32h319c11 3 20 13 23 27c2 8 1 18 0 29"],58252:[686,3,799,5,713,"713 53l-1 -14l-117 -42l-361 2l-229 -2l3 35c11 13 20 26 46 65l298 438l88 131l90 20zM516 115l-110 401l-169 -252c-36 -56 -62 -91 -98 -148c-5 -8 -9 -18 -11 -25c-3 -16 5 -29 21 -32h342c12 3 22 13 25 27c2 8 2 18 0 29"],58253:[692,3,705,49,649,"649 164c-11 -52 -18 -106 -18 -164l-182 -3l-253 3l-134 -3v30l40 3c51 4 55 11 55 90v449c0 79 -5 87 -55 90l-53 3v30l194 -3l253 3l135 -3c-12 -44 -17 -92 -17 -152h-38v65c0 23 -4 27 -30 34c-35 9 -96 14 -158 14c-75 0 -94 -1 -127 -8v-267c48 -3 120 -4 174 -4 c47 0 68 4 76 38c6 19 6 52 6 52h33c-3 -39 -4 -77 -4 -116c0 -37 1 -74 4 -111h-33s-1 37 -6 59c-7 33 -28 37 -76 37l-174 -3v-280c31 -6 51 -8 108 -8c98 0 177 5 200 12c15 5 30 36 36 79l6 34h38"],58254:[692,3,775,62,706,"706 164c-12 -52 -19 -106 -19 -164l-195 -3l-272 3l-144 -3v30l42 3c55 4 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l208 -3l272 3l145 -3c-13 -44 -19 -92 -19 -152h-41v65c0 23 -3 27 -31 34c-38 9 -103 14 -170 14c-81 0 -101 -1 -137 -8v-267 c52 -3 129 -4 187 -4c51 0 73 4 82 38c6 19 6 52 6 52h35c-2 -39 -3 -77 -3 -116c0 -37 1 -74 3 -111h-35s-1 37 -6 59c-8 33 -30 37 -82 37l-187 -3v-280c34 -6 55 -8 116 -8c105 0 191 5 215 12c17 5 32 36 39 79l6 34h41"],58255:[692,3,690,17,708,"708 689c-21 -44 -35 -92 -47 -152h-37l12 65c5 23 2 27 -22 34c-32 9 -91 14 -152 14c-74 0 -92 -1 -127 -8l-51 -267c47 -3 117 -4 170 -4c46 0 67 4 82 38c9 19 16 52 16 52h32l-26 -116c-7 -37 -13 -74 -18 -111h-32s6 37 6 59c-1 33 -21 37 -68 37l-171 -3l-54 -280 c30 -6 49 -8 104 -8c96 0 175 5 199 12c16 5 36 36 51 79l11 34h38c-21 -52 -38 -106 -49 -164l-179 -3l-247 3l-132 -3l6 30l39 3c51 4 56 11 72 90l86 449c15 79 11 87 -37 90l-51 3l6 30l189 -3l249 3"],58256:[692,3,760,28,769,"769 689c-22 -44 -37 -92 -50 -152h-40l13 65c5 23 3 27 -23 34c-35 9 -98 14 -164 14c-79 0 -99 -1 -136 -8l-55 -267c50 -3 126 -4 183 -4c49 0 72 4 88 38c10 19 16 52 16 52h35c-10 -39 -19 -77 -28 -116c-7 -37 -14 -74 -19 -111h-34s6 37 6 59c-1 33 -22 37 -73 37 l-184 -3l-57 -280c32 -6 52 -8 111 -8c104 0 188 5 214 12c17 5 38 36 54 79l13 34h40c-22 -52 -40 -106 -52 -164l-192 -3l-266 3l-141 -3l6 30l42 3c54 4 60 11 77 90l92 449c17 79 13 87 -40 90l-54 3l6 30l204 -3l266 3"],58257:[681,3,681,44,630,"630 166l-12 -158l-5 -8c-62 -3 -93 -3 -153 -3l-246 3l-134 -3v23l35 18c16 8 21 23 21 57v448c0 88 -3 94 -52 98l-40 3v37l207 -3l257 3c40 0 63 -1 104 -3l6 -7l-15 -142h-39l-9 75c-1 11 -47 19 -107 19l-158 -3v-240c22 -2 37 -2 73 -2h72c46 0 60 5 62 21l7 57h43 c-2 -36 -3 -71 -3 -107s1 -72 3 -108h-43l-7 50c-3 26 -20 37 -62 37h-72c-24 0 -42 -1 -73 -3v-267l163 -3c50 0 107 9 110 17l25 94h42"],58258:[681,3,749,56,686,"686 166l-13 -158l-6 -8l-164 -3l-264 3l-144 -3v23l37 18c18 8 24 23 24 57v448c0 88 -4 94 -56 98l-44 3v37l223 -3l276 3l111 -3l7 -7l-17 -142h-42l-9 75c-1 11 -50 19 -115 19l-169 -3v-240c23 -2 39 -2 78 -2h77c49 0 65 5 67 21l7 57h47c-3 -36 -4 -71 -4 -107 s1 -72 4 -108h-47l-7 50c-4 26 -22 37 -67 37h-77c-26 0 -46 -1 -78 -3v-267l174 -3c54 0 116 9 118 17l27 94h46"],58259:[681,3,667,34,691,"691 671l-42 -142h-38l6 75c1 11 -43 19 -101 19l-156 -3l-46 -240c21 -2 36 -2 71 -2h71c45 0 59 5 65 21l17 57h43c-9 -36 -17 -71 -24 -107s-13 -72 -18 -108h-42l3 50c2 26 -13 37 -54 37h-70c-24 0 -42 -1 -73 -3l-51 -267l159 -3c49 0 107 9 111 17l42 94h42 l-42 -158l-7 -8c-61 -3 -91 -3 -150 -3l-241 3l-132 -3l5 23l37 18c18 8 26 23 33 57l86 448c17 88 15 94 -33 98l-39 3l7 37l203 -3l252 3c40 0 62 -1 101 -3"],58260:[681,3,735,46,751,"751 671l-45 -142h-41l6 75c1 11 -45 19 -108 19l-167 -3l-50 -240c23 -2 39 -2 77 -2h75c49 0 64 5 70 21l19 57h46c-10 -36 -19 -71 -26 -107s-14 -72 -19 -108h-46l4 50c2 26 -14 37 -58 37h-76c-25 0 -45 -1 -77 -3l-55 -267l170 -3c53 0 115 9 119 17l46 94h45 l-45 -158l-8 -8c-66 -3 -98 -3 -161 -3l-258 3l-142 -3l5 23l40 18c19 8 28 23 35 57l92 448c18 88 16 94 -35 98l-41 3l7 37l217 -3l272 3c42 0 66 -1 108 -3"],58261:[692,3,931,36,895,"895 -3l-160 3l-159 -3v30l52 3c50 3 56 11 56 90v223c-30 2 -47 2 -91 2h-255c-44 0 -61 0 -90 -2v-223c0 -79 5 -87 55 -90l53 -3v-30l-161 3l-159 -3v30l52 3c51 3 56 11 56 90v449c0 79 -5 87 -56 90l-52 3v30l159 -3l161 3v-30l-53 -3c-50 -3 -55 -11 -55 -90v-178 l90 -2h255l91 2v178c0 79 -6 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -56 -11 -56 -90v-449c0 -79 6 -87 56 -90l52 -3v-30"],58262:[692,3,1018,48,970,"970 -3l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v223c-32 2 -50 2 -97 2h-274c-47 0 -65 0 -97 -2v-223c0 -79 6 -87 60 -90l56 -3v-30l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-56 -3c-54 -3 -60 -11 -60 -90v-178 l97 -2h274l97 2v178c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-56 -3c-54 -3 -60 -11 -60 -90v-449c0 -79 6 -87 60 -90l56 -3v-30"],58263:[692,3,913,-9,967,"967 692l-6 -30l-52 -3c-50 -3 -56 -11 -72 -90l-86 -449c-15 -79 -11 -87 37 -90l51 -3l-6 -30l-156 3l-157 -3l6 30l52 3c50 3 56 11 72 90l42 223c-28 2 -45 2 -88 2h-250c-42 0 -60 0 -89 -2l-43 -223c-15 -79 -11 -87 38 -90l50 -3l-6 -30l-156 3l-157 -3l6 30l52 3 c50 3 57 11 72 90l86 449c15 79 12 87 -37 90l-51 3l6 30l155 -3l158 3l-6 -30l-52 -3c-49 -3 -56 -11 -71 -90l-35 -178c22 -1 45 -2 89 -2h250l89 2l34 178c15 79 11 87 -37 90l-51 3l6 30l155 -3"],58264:[692,3,998,0,1047,"1047 692l-6 -30l-56 -3c-53 -3 -61 -11 -77 -90l-93 -449c-16 -79 -12 -87 40 -90l55 -3l-6 -30l-168 3l-168 -3l6 30l56 3c53 3 60 11 77 90l46 223c-31 2 -49 2 -95 2h-268c-46 0 -65 0 -96 -2l-46 -223c-16 -79 -12 -87 40 -90l54 -3l-6 -30l-168 3l-168 -3l6 30 l56 3c53 3 61 11 77 90l93 449c16 79 12 87 -40 90l-55 3l6 30l167 -3l169 3l-6 -30l-55 -3c-54 -3 -61 -11 -77 -90l-37 -178l95 -2h268l95 2l37 178c16 79 12 87 -40 90l-54 3l6 30l167 -3"],58265:[681,3,916,44,872,"872 -3l-170 3l-169 -3v40l41 3c51 4 52 6 52 95v190l-88 2h-160l-88 -2v-190c0 -89 1 -91 52 -95l41 -3v-40l-170 3l-169 -3v40l40 3c51 4 52 6 52 95v408c0 89 -1 91 -52 95l-40 3v40l169 -3l170 3v-40l-41 -3c-51 -4 -52 -6 -52 -95v-158c25 -2 47 -2 88 -2h160 c41 0 62 0 88 2v158c0 89 -1 91 -52 95l-41 3v40l169 -3l170 3v-40l-40 -3c-51 -4 -52 -6 -52 -95v-408c0 -89 1 -91 52 -95l40 -3v-40"],58266:[681,3,1002,56,945,"945 -3l-182 3l-181 -3v40l43 3c55 4 56 6 56 95v190l-95 2h-171l-94 -2v-190c0 -89 1 -91 56 -95l43 -3v-40l-182 3l-182 -3v40l44 3c55 4 56 6 56 95v408c0 89 -1 91 -56 95l-44 3v40l182 -3l182 3v-40l-43 -3c-55 -4 -56 -6 -56 -95v-158c27 -2 50 -2 94 -2h171 c45 0 67 0 95 2v158c0 89 -1 91 -56 95l-43 3v40l181 -3l182 3v-40l-43 -3c-55 -4 -56 -6 -56 -95v-408c0 -89 1 -91 56 -95l43 -3v-40"],58267:[681,3,899,-1,942,"942 681l-7 -40l-41 -3c-51 -4 -52 -6 -69 -95l-79 -408c-17 -89 -16 -91 34 -95l38 -3l-7 -40l-166 3l-166 -3l7 40l40 3c51 4 53 6 70 95l36 190l-86 2h-156l-87 -2l-36 -190c-17 -89 -17 -91 33 -95l39 -3l-8 -40l-166 3l-166 -3l8 40l40 3c51 4 52 6 69 95l79 408 c17 89 16 91 -33 95l-39 3l7 40l165 -3l168 3l-8 -40l-40 -3c-51 -4 -53 -6 -70 -95l-30 -158c24 -2 45 -2 86 -2h156c41 0 61 0 87 2l30 158c17 89 17 91 -33 95l-39 3l8 40l165 -3"],58268:[681,3,983,8,1021,"1021 681l-9 -40l-43 -3c-54 -4 -56 -6 -74 -95l-84 -408c-19 -89 -18 -91 35 -95l42 -3l-8 -40l-179 3l-178 -3l8 40l43 3c55 4 57 6 75 95l39 190l-92 2h-168l-93 -2l-39 -190c-19 -89 -18 -91 35 -95l42 -3l-8 -40l-179 3l-178 -3l8 40l43 3c55 4 57 6 75 95l84 408 c19 89 18 91 -35 95l-42 3l8 40l177 -3l180 3l-8 -40l-43 -3c-55 -4 -57 -6 -75 -95l-33 -158c26 -2 49 -2 93 -2h167c44 0 66 0 93 2l33 158c18 89 18 91 -35 95l-42 3l8 40l177 -3"],58269:[692,3,619,36,596,"596 689c-12 -44 -17 -92 -17 -152h-38v65c0 24 -5 28 -32 34c-32 8 -95 14 -137 14c-73 0 -90 -1 -124 -8v-522c0 -79 5 -87 55 -90l53 -3v-30l-161 3l-159 -3v30l52 3c51 3 56 11 56 90v449c0 79 -5 87 -56 90l-52 3v30l26 -1l167 -2l118 2l116 1"],58270:[692,3,683,48,649,"649 689c-12 -44 -18 -92 -18 -152h-41v65c0 24 -5 28 -34 34c-35 8 -102 14 -148 14c-78 0 -96 -1 -133 -8v-522c0 -79 6 -87 60 -90l56 -3v-30l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l28 -1l179 -2l127 2l125 1"],58271:[692,3,608,-9,674,"674 689c-21 -44 -35 -92 -47 -152h-37l12 65c5 24 1 28 -24 34c-31 8 -90 14 -132 14c-72 0 -88 -1 -123 -8l-101 -522c-15 -79 -11 -87 38 -90l50 -3l-6 -30l-156 3l-157 -3l6 30l52 3c50 3 57 11 72 90l86 449c15 79 12 87 -37 90l-51 3l6 30l25 -1l164 -2l115 2 l115 1"],58272:[692,3,671,0,732,"732 689c-21 -44 -37 -92 -49 -152h-41l14 65c5 24 1 28 -26 34c-33 8 -97 14 -142 14c-77 0 -94 -1 -132 -8l-108 -522c-16 -79 -12 -87 40 -90l54 -3l-6 -30l-168 3l-168 -3l6 30l56 3c53 3 61 11 77 90l93 449c16 79 12 87 -40 90l-55 3l6 30l28 -1l175 -2l124 2 l123 1"],58273:[681,3,633,44,601,"601 671l-15 -142h-40l-8 75c-2 12 -47 19 -121 19c-41 0 -67 0 -127 -3v-485c0 -88 2 -92 52 -95l52 -3v-40l-181 3l-169 -3v40l40 3c51 4 52 6 52 95v408c0 88 -3 94 -52 98l-40 3v37l195 -3c29 0 29 3 196 3h56c41 0 63 -1 103 -3"],58274:[681,3,698,56,654,"654 671l-16 -142h-42l-10 75c-1 12 -50 19 -130 19c-43 0 -71 0 -135 -3v-485c0 -88 2 -92 56 -95l55 -3v-40l-194 3l-182 -3v40l44 3c55 4 56 6 56 95v408c0 88 -4 94 -56 98l-44 3v37l210 -3c31 0 31 3 210 3h60l111 -3"],58275:[681,3,621,-1,674,"674 671l-42 -142h-38l5 75c2 12 -42 19 -114 19c-40 0 -66 0 -125 -3l-93 -485c-17 -88 -16 -92 33 -95l50 -3l-8 -40l-177 3l-166 -3l8 40l40 3c51 4 52 6 69 95l79 408c17 88 15 94 -33 98l-39 3l7 37l191 -3c29 0 29 3 193 3h54c41 0 62 -1 101 -3"],58276:[681,3,685,8,733,"733 671l-45 -142h-42l7 75c1 12 -46 19 -124 19c-42 0 -70 0 -133 -3l-100 -485c-18 -88 -17 -92 35 -95l53 -3l-8 -40l-190 3l-178 -3l8 40l43 3c55 4 57 6 75 95l84 408c18 88 16 94 -35 98l-41 3l7 37l205 -3c31 0 31 3 207 3h58c44 0 67 -1 109 -3"],58277:[692,3,392,36,356,"356 -3l-161 3l-159 -3v30l52 3c51 3 56 11 56 90v449c0 79 -5 87 -56 90l-52 3v30l159 -3l161 3v-30l-53 -3c-50 -3 -55 -11 -55 -90v-449c0 -79 5 -87 55 -90l53 -3v-30"],58278:[692,3,439,48,391,"391 -3l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-56 -3c-54 -3 -60 -11 -60 -90v-449c0 -79 6 -87 60 -90l56 -3v-30"],58279:[692,3,384,-9,438,"438 692l-6 -30l-52 -3c-49 -3 -56 -11 -71 -90l-87 -449c-15 -79 -11 -87 38 -90l50 -3l-6 -30l-156 3l-157 -3l6 30l52 3c50 3 57 11 72 90l86 449c15 79 12 87 -37 90l-51 3l6 30l155 -3"],58280:[692,3,431,0,479,"479 692l-6 -30l-55 -3c-54 -3 -61 -11 -77 -90l-93 -449c-16 -79 -12 -87 40 -90l54 -3l-6 -30l-168 3l-168 -3l6 30l56 3c53 3 61 11 77 90l93 449c16 79 12 87 -40 90l-55 3l6 30l167 -3"],58281:[681,3,444,54,393,"393 -3l-170 3l-169 -3v40l40 3c51 4 52 6 52 95v408c0 89 -1 91 -52 95l-40 3v40l169 -3l170 3v-40l-41 -3c-51 -4 -52 -6 -52 -95v-408c0 -89 1 -91 52 -95l41 -3v-40"],58282:[681,3,495,67,431,"431 -3l-183 3l-181 -3v40l43 3c55 4 56 6 56 95v408c0 89 -1 91 -56 95l-43 3v40l181 -3l183 3v-40l-44 -3c-55 -4 -56 -6 -56 -95v-408c0 -89 1 -91 56 -95l44 -3v-40"],58283:[681,3,435,9,472,"472 681l-7 -40l-41 -3c-51 -4 -52 -6 -69 -95l-79 -408c-17 -89 -16 -91 34 -95l38 -3l-7 -40l-166 3l-166 -3l7 40l40 3c51 4 53 6 70 95l78 408c17 89 17 91 -33 95l-39 3l8 40l165 -3"],58284:[681,3,486,18,516,"516 681l-8 -40l-43 -3c-55 -4 -56 -6 -75 -95l-84 -408c-18 -89 -18 -91 35 -95l42 -3l-8 -40l-178 3l-179 -3l9 40l43 3c54 4 56 6 74 95l85 408c18 89 17 91 -36 95l-42 3l9 40l177 -3"],58285:[692,3,796,35,795,"795 -3c-24 2 -47 3 -71 3c-29 0 -58 -1 -87 -3l-380 335l-10 -7v-205c0 -79 5 -87 55 -90l52 -3v-30l-160 3l-159 -3v30l52 3c51 3 56 11 56 90v449c0 79 -5 87 -56 90l-52 3v30l159 -3l160 3v-30l-52 -3c-50 -3 -55 -11 -55 -90v-214l303 271c17 16 31 33 31 39v27 c33 -2 64 -3 97 -3c30 0 58 1 87 3v-30l-45 -2c-29 -1 -56 -14 -85 -38l-290 -240l359 -312c34 -29 52 -40 68 -41l23 -2v-30"],58286:[692,3,873,47,862,"862 -3c-25 2 -50 3 -76 3c-31 0 -62 -1 -93 -3l-407 335l-12 -7v-205c0 -79 6 -87 60 -90l56 -3v-30l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l171 -3l172 3v-30l-56 -3c-54 -3 -60 -11 -60 -90v-214l325 271c19 16 34 33 34 39v27 c35 -2 69 -3 104 -3c32 0 62 1 94 3v-30l-49 -2c-31 -1 -60 -14 -92 -38l-311 -240l386 -312c37 -29 55 -40 73 -41l24 -2v-30"],58287:[692,3,781,-10,840,"840 692l-6 -30l-45 -2c-28 -1 -58 -14 -91 -38l-330 -240l292 -312c28 -29 43 -40 59 -41l22 -2l-6 -30c-23 2 -45 3 -69 3c-29 0 -57 -1 -86 -3l-307 335l-12 -7l-40 -205c-15 -79 -11 -87 37 -90l51 -3l-6 -30l-156 3l-157 -3l6 30l52 3c50 3 57 11 72 90l86 449 c15 79 11 87 -37 90l-51 3l6 30l155 -3l158 3l-6 -30l-52 -3c-49 -3 -56 -11 -71 -90l-42 -214l349 271c21 16 38 33 39 39l5 27c32 -2 63 -3 95 -3c28 0 56 1 86 3"],58288:[692,3,857,-1,911,"911 692l-7 -30l-48 -2c-30 -1 -62 -14 -97 -38l-355 -240l314 -312c30 -29 46 -40 63 -41l23 -2l-6 -30c-25 2 -49 3 -74 3c-31 0 -61 -1 -92 -3l-330 335l-13 -7l-42 -205c-17 -79 -12 -87 40 -90l54 -3l-6 -30l-168 3l-168 -3l6 30l56 3c53 3 61 11 77 90l92 449 c17 79 13 87 -39 90l-55 3l6 30l167 -3l169 3l-6 -30l-56 -3c-53 -3 -60 -11 -77 -90l-44 -214l375 271c22 16 40 33 41 39l6 27c34 -2 67 -3 101 -3c31 0 61 1 93 3"],58289:[681,3,849,44,833,"833 -3c-37 2 -73 3 -110 3l-111 -3l-227 249c-61 68 -67 71 -95 86v-197c0 -89 1 -91 52 -95l41 -3v-40l-170 3l-169 -3v40l40 3c51 4 52 6 52 95v408c0 89 -1 91 -52 95l-40 3v40l169 -3l170 3v-40l-41 -3c-51 -4 -52 -6 -52 -95v-200l215 193c15 14 102 94 102 120v25 c33 -2 67 -3 100 -3c32 0 66 1 99 3v-39c-69 -5 -94 -12 -120 -34l-242 -207l290 -313c34 -36 59 -49 99 -50v-41"],58290:[681,3,930,56,903,"903 -3l-118 3l-119 -3l-244 249c-65 68 -71 71 -101 86v-197c0 -89 1 -91 56 -95l43 -3v-40l-182 3l-182 -3v40l44 3c55 4 56 6 56 95v408c0 89 -1 91 -56 95l-44 3v40l182 -3l182 3v-40l-43 -3c-55 -4 -56 -6 -56 -95v-200l230 193c17 14 110 94 110 120v25 c35 -2 72 -3 107 -3s71 1 106 3v-39c-74 -5 -101 -12 -129 -34l-259 -207l311 -313c36 -36 63 -49 106 -50v-41"],58291:[681,3,833,-1,877,"877 681l-7 -39c-69 -5 -95 -12 -124 -34l-277 -207l224 -313c26 -36 48 -49 87 -50l-8 -41c-36 2 -71 3 -107 3s-73 -1 -110 -3l-174 249c-47 68 -51 71 -76 86l-38 -197c-17 -89 -17 -91 33 -95l39 -3l-8 -40l-166 3l-166 -3l8 40l40 3c51 4 52 6 69 95l79 408 c17 89 16 91 -33 95l-39 3l7 40l165 -3l168 3l-8 -40l-40 -3c-51 -4 -53 -6 -70 -95l-38 -200l247 193c18 14 119 94 124 120l5 25c31 -2 64 -3 96 -3s66 1 98 3"],58292:[681,3,913,8,951,"951 681l-8 -39c-74 -5 -101 -12 -133 -34l-298 -207l241 -313c28 -36 51 -49 94 -50l-9 -41l-115 3l-117 -3l-188 249c-50 68 -55 71 -82 86l-40 -197c-19 -89 -18 -91 35 -95l42 -3l-8 -40l-179 3l-178 -3l8 40l43 3c55 4 57 6 75 95l84 408c19 89 18 91 -35 95l-42 3 l8 40l177 -3l180 3l-8 -40l-43 -3c-55 -4 -57 -6 -75 -95l-41 -200l265 193c19 14 128 94 133 120l5 25c34 -2 69 -3 104 -3c34 0 70 1 105 3"],58293:[700,3,821,3,811,"811 -3l-138 3l-152 -3v30l51 3c28 2 45 9 45 20c0 9 -2 23 -22 65l-208 452l-187 -405c-23 -50 -38 -93 -38 -106c0 -16 14 -23 52 -26l40 -3v-30l-132 3l-119 -3v30l41 3c24 2 46 20 59 49l287 601l42 20l264 -568c38 -81 50 -98 78 -102l37 -3v-30"],58294:[700,3,900,13,880,"880 -3l-149 3l-162 -3v30l55 3c29 2 48 9 48 20c0 9 -3 23 -24 65l-223 452l-201 -405c-25 -50 -41 -93 -41 -106c0 -16 15 -23 56 -26l43 -3v-30l-141 3l-128 -3v30l43 3c26 2 49 20 63 49l309 601l45 20l283 -568c41 -81 54 -98 84 -102l40 -3v-30"],58295:[700,3,805,-41,757,"757 27l-6 -30l-135 3l-149 -3l6 30l50 3c27 2 46 9 48 20c2 9 2 23 -9 65l-117 452l-262 -405c-32 -50 -55 -93 -57 -106c-3 -16 9 -23 46 -26l39 -3l-6 -30l-129 3l-117 -3l6 30l40 3c24 2 49 20 67 49l398 601l44 20l150 -568c21 -81 30 -98 57 -102"],58296:[700,3,882,-34,822,"822 27l-7 -30l-145 3l-160 -3l7 30l54 3c29 2 49 9 51 20c2 9 3 23 -9 65l-126 452l-281 -405c-34 -50 -59 -93 -62 -106c-3 -16 10 -23 50 -26l42 -3l-7 -30l-138 3l-125 -3l6 30l43 3c26 2 52 20 72 49l427 601l47 20l161 -568c23 -81 32 -98 61 -102"],58297:[686,3,835,17,816,"816 -3l-173 3l-165 -3v37l57 3c12 1 22 12 22 27c0 8 -2 18 -5 29l-189 423l-111 -252l-70 -170c-3 -8 -5 -18 -5 -25c0 -17 13 -31 31 -32l55 -3v-37c-30 1 -52 1 -62 2l-61 1l-61 -1c-9 -1 -34 -1 -62 -2v37l32 3c24 2 44 21 61 60l198 438l57 131l82 20l282 -605 c15 -29 30 -40 60 -44l27 -3v-37"],58298:[686,3,915,27,885,"885 -3l-185 3l-178 -3v37l62 3c13 1 23 12 23 27c0 8 -2 18 -6 29l-202 423l-119 -252l-75 -170c-4 -8 -6 -18 -6 -25c0 -17 14 -31 34 -32l58 -3v-37c-31 1 -56 1 -66 2l-66 1l-65 -1c-10 -1 -37 -1 -67 -2v37l35 3c26 2 47 21 66 60l211 438l62 131l88 20l303 -605 c15 -29 32 -40 65 -44l28 -3v-37"],58299:[686,3,819,-28,762,"762 34l-7 -37l-168 3l-163 -3l7 37l57 3c12 1 24 12 27 27c1 8 1 18 0 29l-103 423l-158 -252l-101 -170c-5 -8 -9 -18 -10 -25c-3 -17 7 -31 25 -32l53 -3l-7 -37c-29 1 -51 1 -61 2l-59 1l-60 -1c-9 -1 -34 -1 -62 -2l7 37l33 3c24 2 47 21 71 60l278 438l82 131 l84 20l160 -605c8 -29 21 -40 50 -44"],58300:[686,3,898,-21,828,"828 34l-8 -37l-181 3l-175 -3l8 37l61 3c13 1 26 12 29 27c2 8 1 18 0 29l-111 423l-169 -252l-108 -170c-5 -8 -10 -18 -11 -25c-4 -17 7 -31 27 -32l56 -3l-7 -37c-31 1 -55 1 -65 2l-64 1l-65 -1c-9 -1 -36 -1 -66 -2l8 37l35 3c26 2 50 21 77 60l298 438l87 131 l91 20l172 -605c9 -29 22 -40 54 -44"],58301:[692,13,1059,31,1023,"1023 -3l-165 3l-140 -3v30l38 3c51 4 55 11 55 90v458l-48 -86l-194 -378c-23 -45 -31 -73 -59 -127h-21l-305 591v-458c0 -78 6 -87 56 -90l48 -3v-30l-131 3l-126 -3v30l48 3c50 3 55 12 55 90v449c0 78 -5 87 -55 90l-48 3v30c35 -2 68 -3 103 -3s69 1 104 3 l288 -556l285 556c35 -2 69 -3 104 -3c33 0 67 1 101 3v-30l-46 -3c-50 -3 -55 -12 -55 -90v-449c0 -79 5 -87 55 -90l53 -3v-30"],58302:[692,13,1155,42,1107,"1107 -3l-177 3l-150 -3v30l40 3c55 4 60 11 60 90v458l-52 -86l-208 -378c-24 -45 -34 -73 -63 -127h-23l-327 591v-458c0 -78 6 -87 60 -90l51 -3v-30l-140 3l-136 -3v30l52 3c54 3 59 12 59 90v449c0 78 -5 87 -59 90l-52 3v30l111 -3l112 3l308 -556l307 556l111 -3 c36 0 73 1 109 3v-30l-49 -3c-54 -3 -60 -12 -60 -90v-449c0 -79 6 -87 60 -90l56 -3v-30"],58303:[692,13,1038,-14,1085,"1085 692l-5 -30l-46 -3c-50 -3 -57 -12 -72 -90l-86 -449c-15 -79 -11 -87 37 -90l51 -3l-6 -30l-161 3l-137 -3l6 30l37 3c51 4 56 11 72 90l88 458l-64 -86l-263 -378c-31 -45 -45 -73 -82 -127h-21l-185 591l-88 -458c-15 -78 -11 -87 38 -90l46 -3l-6 -30l-127 3 l-125 -3l6 30l47 3c50 3 57 12 72 90l87 449c15 78 11 87 -38 90l-46 3l6 30c33 -2 66 -3 101 -3c34 0 67 1 102 3l175 -556l387 556c33 -2 66 -3 100 -3s67 1 100 3"],58304:[692,13,1133,-6,1174,"1174 692l-6 -30l-49 -3c-53 -3 -61 -12 -77 -90l-92 -449c-17 -79 -13 -87 40 -90l54 -3l-6 -30l-173 3l-147 -3l6 30l40 3c54 4 60 11 77 90l94 458l-68 -86l-282 -378c-33 -45 -48 -73 -88 -127h-23l-198 591l-95 -458c-16 -78 -12 -87 40 -90l50 -3l-6 -30l-137 3 l-134 -3l7 30l51 3c53 3 61 12 77 90l92 449c16 78 13 87 -40 90l-49 3l6 30c36 -2 71 -3 108 -3s72 1 110 3l188 -556l415 556c36 -2 71 -3 108 -3c36 0 71 1 107 3"],58305:[681,10,1120,51,1072,"1072 -3l-170 3l-169 -3v40l40 3c51 4 52 6 52 95v416l-224 -429c-41 -76 -45 -86 -66 -132h-37c-19 44 -31 68 -39 83l-251 479v-417c0 -89 4 -94 53 -98l40 -3v-37l-124 3l-126 -3v37l41 3c49 4 52 10 52 98v408c0 88 -3 94 -52 98l-41 3v37l131 -3l131 3l82 -161 l172 -330l199 378l54 113l125 -3l127 3v-37l-41 -3c-49 -4 -52 -10 -52 -98v-408c0 -89 1 -91 52 -95l41 -3v-40"],58306:[681,10,1221,64,1160,"1160 -3l-183 3l-181 -3v40l43 3c55 4 56 6 56 95v416l-241 -429c-43 -76 -48 -86 -70 -132h-40c-21 44 -34 68 -42 83l-269 479v-417c0 -89 3 -94 56 -98l43 -3v-37l-133 3l-135 -3v37l44 3c52 4 56 10 56 98v408c0 88 -4 94 -56 98l-44 3v37l141 -3l140 3l88 -161 l185 -330l214 378l57 113l135 -3l136 3v-37l-44 -3c-52 -4 -56 -10 -56 -98v-408c0 -89 1 -91 56 -95l44 -3v-40"],58307:[681,10,1098,6,1138,"1138 681l-7 -37l-41 -3c-48 -4 -53 -10 -70 -98l-78 -408c-17 -89 -16 -91 33 -95l39 -3l-8 -40l-166 3l-166 -3l8 40l40 3c51 4 52 6 69 95l80 416l-302 -429c-54 -76 -61 -86 -90 -132h-36c-11 44 -18 68 -22 83l-154 479l-80 -417c-17 -89 -15 -94 32 -98l39 -3 l-7 -37l-121 3l-124 -3l8 37l40 3c48 4 53 10 70 98l78 408c17 88 15 94 -32 98l-39 3l7 37l127 -3l129 3l49 -161l106 -330l268 378l74 113l122 -3"],58308:[681,10,1197,16,1230,"1230 681l-7 -37l-43 -3c-53 -4 -57 -10 -75 -98l-85 -408c-18 -89 -17 -91 36 -95l42 -3l-9 -40l-178 3l-178 -3l8 40l43 3c55 4 56 6 75 95l86 416l-325 -429c-58 -76 -65 -86 -96 -132h-39c-12 44 -19 68 -24 83l-165 479l-86 -417c-19 -89 -16 -94 35 -98l41 -3 l-7 -37l-130 3l-133 -3l8 37l43 3c52 4 57 10 75 98l84 408c18 88 16 94 -35 98l-41 3l7 37l137 -3l138 3l53 -161l113 -330l288 378l80 113l131 -3"],58309:[692,20,950,35,903,"903 662l-48 -3c-50 -3 -56 -12 -56 -90v-552c0 -10 3 -27 3 -37l-98 16l-515 587v-463c0 -78 5 -87 55 -90l48 -3v-30l-130 3l-127 -3v30l48 3c50 3 56 12 56 90v449c0 78 -6 87 -56 90l-48 3v30l131 -3c23 0 59 3 59 3l524 -594v471c0 78 -5 87 -56 90l-48 3v30l127 -3 l131 3v-30"],58310:[692,20,1038,47,978,"978 662l-51 -3c-54 -3 -60 -12 -60 -90v-552c0 -10 4 -27 4 -37l-106 16l-553 587v-463c0 -78 6 -87 60 -90l51 -3v-30l-140 3l-136 -3v30l51 3c54 3 60 12 60 90v449c0 78 -6 87 -60 90l-51 3v30l140 -3c25 0 63 3 63 3l563 -594v471c0 78 -6 87 -59 90l-52 3v30 l136 -3l140 3v-30"],58311:[692,20,931,-10,974,"974 692l-6 -30l-47 -3c-50 -3 -57 -12 -72 -90l-106 -552c-2 -10 -2 -27 -4 -37l-93 16l-392 587l-89 -463c-15 -78 -12 -87 37 -90l46 -3l-6 -30l-127 3l-125 -3l6 30l48 3c49 3 57 12 72 90l86 449c15 78 11 87 -37 90l-47 3l6 30l128 -3c22 0 58 3 58 3l399 -594 l91 471c15 78 11 87 -37 90l-47 3l6 30l123 -3"],58312:[692,20,1018,-1,1055,"1055 692l-6 -30l-51 -3c-54 -3 -61 -12 -77 -90l-114 -552c-2 -10 -2 -27 -4 -37l-100 16l-421 587l-96 -463c-16 -78 -12 -87 40 -90l50 -3l-6 -30l-137 3l-134 -3l6 30l51 3c54 3 61 12 77 90l93 449c16 78 12 87 -40 90l-50 3l6 30l137 -3c24 0 63 3 63 3l429 -594 l97 471c16 78 12 87 -40 90l-50 3l6 30l133 -3"],58313:[681,16,916,44,875,"875 644l-40 -3c-49 -4 -52 -10 -52 -98v-454l3 -101l-8 -4l-89 13l-133 139l-355 392v-393c0 -89 3 -94 52 -98l40 -3v-37l-124 3l-125 -3v37l40 3c49 4 52 10 52 98v408c0 88 -3 94 -52 98l-40 3v37l131 -3c30 0 61 1 91 3c70 -85 90 -109 112 -133l340 -364v359 c0 88 -3 94 -52 98l-40 3v37l125 -3l124 3v-37"],58314:[681,16,1002,56,949,"949 644l-43 -3c-53 -4 -56 -10 -56 -98v-454l3 -101l-8 -4l-96 13l-143 139l-381 392v-393c0 -89 3 -94 56 -98l43 -3v-37l-133 3l-135 -3v37l44 3c52 4 56 10 56 98v408c0 88 -4 94 -56 98l-44 3v37l141 -3c32 0 65 1 98 3c75 -85 96 -109 120 -133l365 -364v359 c0 88 -3 94 -56 98l-43 3v37l135 -3l133 3v-37"],58315:[681,16,899,-1,945,"945 681l-7 -37l-40 -3c-49 -4 -53 -10 -70 -98l-87 -454l-16 -101l-9 -4l-85 13l-103 139l-273 392l-76 -393c-17 -89 -15 -94 33 -98l39 -3l-7 -37l-122 3l-123 -3l7 37l40 3c49 4 53 10 70 98l79 408c17 88 15 94 -33 98l-39 3l7 37l128 -3c30 0 60 1 90 3 c52 -85 67 -109 85 -133l263 -364l69 359c17 88 15 94 -32 98l-39 3l7 37l122 -3"],58316:[681,16,983,8,1024,"1024 681l-8 -37l-43 -3c-52 -4 -57 -10 -75 -98l-94 -454l-17 -101l-9 -4l-91 13l-111 139l-293 392l-81 -393c-19 -89 -16 -94 35 -98l41 -3l-7 -37l-130 3l-133 -3l8 37l43 3c52 4 57 10 75 98l84 408c18 88 16 94 -35 98l-41 3l7 37l137 -3c32 0 65 1 97 3 c56 -85 72 -109 91 -133l282 -364l75 359c18 88 15 94 -35 98l-42 3l8 37l131 -3"],58317:[709,3,935,51,883,"883 158c-6 -43 -8 -112 -8 -161c-22 0 -88 3 -129 3c-25 0 -107 0 -130 -3h-24v39c10 9 25 13 41 23c7 4 17 14 28 29c29 40 86 155 86 247c0 212 -86 332 -279 332s-280 -119 -280 -332c0 -92 56 -207 86 -247c11 -15 20 -25 27 -29c15 -10 32 -14 41 -23v-39h-24 c-22 3 -104 3 -129 3c-42 0 -107 -3 -130 -3c0 49 -1 118 -8 161h29l7 -52c5 -29 19 -37 40 -37h125c-69 53 -181 170 -181 302c0 207 152 338 397 338s395 -132 395 -338c0 -132 -112 -249 -180 -302h125c21 0 35 8 39 37l8 52h28"],58318:[709,3,1022,64,957,"957 158c-7 -43 -8 -112 -8 -161l-139 3c-27 0 -115 0 -139 -3h-26v39c10 9 27 13 44 23c7 4 18 14 29 29c32 40 93 155 93 247c0 212 -93 332 -300 332s-300 -119 -300 -332c0 -92 61 -207 92 -247c12 -15 22 -25 29 -29c17 -10 34 -14 45 -23v-39h-26 c-24 3 -112 3 -139 3l-139 -3c0 49 -2 118 -9 161h31l8 -52c5 -29 20 -37 42 -37h135c-74 53 -194 170 -194 302c0 207 162 338 425 338c264 0 425 -132 425 -338c0 -132 -120 -249 -194 -302h134c23 0 38 8 43 37l8 52h30"],58319:[709,3,916,14,881,"874 371c-25 -132 -158 -249 -235 -302h123c20 0 35 8 45 37l18 52h27c-14 -43 -29 -112 -38 -161c-22 0 -86 3 -127 3c-24 0 -104 0 -127 -3h-24l8 39c11 9 27 13 45 23c7 4 18 14 32 29c37 40 114 155 132 247c41 212 -21 332 -210 332s-297 -119 -338 -332 c-18 -92 16 -207 37 -247c8 -15 15 -25 21 -29c13 -10 28 -14 36 -23l-7 -39h-24c-22 3 -102 3 -126 3c-41 0 -106 -3 -128 -3c9 49 22 118 23 161h28l-2 -52c-2 -29 11 -37 31 -37h123c-57 53 -145 170 -119 302c39 207 213 338 453 338c241 0 363 -132 323 -338"],58320:[709,3,1002,24,955,"948 371c-28 -132 -170 -249 -253 -302h132c22 0 38 8 49 37l18 52h30c-16 -43 -31 -112 -41 -161l-136 3c-26 0 -112 0 -137 -3h-25l8 39c12 9 29 13 48 23c8 4 20 14 35 29c39 40 122 155 141 247c44 212 -22 332 -225 332s-319 -119 -363 -332 c-19 -92 17 -207 40 -247c8 -15 16 -25 23 -29c14 -10 30 -14 38 -23l-8 -39h-25c-23 3 -109 3 -136 3l-137 -3c10 49 23 118 25 161h30l-3 -52c-1 -29 12 -37 34 -37h132c-61 53 -155 170 -128 302c43 207 229 338 487 338s389 -132 347 -338"],58321:[695,3,921,39,886,"886 176l-11 -179l-137 3l-144 -3l-22 43c24 13 51 31 70 52c53 72 66 148 66 255c0 203 -76 292 -246 292c-169 0 -244 -89 -244 -292c0 -107 13 -183 66 -255c19 -21 45 -39 69 -52l-21 -43l-144 3l-138 -3l-11 179h37l12 -56c5 -18 26 -34 55 -34h77 c-65 60 -165 171 -165 285c0 207 162 324 407 324c246 0 409 -117 409 -324c0 -114 -100 -225 -166 -285h78c29 0 50 16 54 34l12 56h37"],58322:[695,3,1008,52,961,"961 176l-12 -179l-147 3l-155 -3l-23 43c25 13 54 31 75 52c56 72 70 148 70 255c0 203 -81 292 -263 292s-263 -89 -263 -292c0 -107 15 -183 71 -255c21 -21 49 -39 75 -52l-24 -43l-154 3l-148 -3l-11 179h39l13 -56c5 -18 27 -34 59 -34h83 c-70 60 -178 171 -178 285c0 207 174 324 438 324c263 0 438 -117 438 -324c0 -114 -107 -225 -178 -285h84c31 0 53 16 58 34l13 56h40"],58323:[695,3,903,5,888,"882 371c-22 -114 -142 -225 -218 -285h76c29 0 52 16 60 34l23 56h36l-45 -179l-134 3l-142 -3l-13 43c26 13 55 31 79 52c65 72 92 148 113 255c39 203 -18 292 -184 292s-257 -89 -296 -292c-20 -107 -22 -183 15 -255c15 -21 38 -39 59 -52l-30 -43l-140 3l-136 -3 l24 179h36l1 -56c1 -18 18 -34 47 -34h76c-52 60 -129 171 -107 285c39 207 221 324 461 324c241 0 378 -117 339 -324"],58324:[695,3,988,15,963,"956 371c-24 -114 -152 -225 -234 -285h82c31 0 56 16 64 34l24 56h39l-48 -179l-144 3l-152 -3l-14 43c28 13 59 31 84 52c70 72 100 148 122 255c41 203 -19 292 -198 292c-178 0 -275 -89 -317 -292c-22 -107 -24 -183 16 -255c16 -21 40 -39 63 -52l-32 -43l-151 3 l-145 -3l25 179h39l2 -56c0 -18 19 -34 50 -34h81c-56 60 -139 171 -115 285c42 207 237 324 495 324s406 -117 364 -324"],58325:[709,20,946,69,878,"878 367c0 -220 -186 -387 -430 -387c-220 0 -379 151 -379 361c0 220 166 368 414 368c242 0 395 -132 395 -342zM761 337c0 208 -110 330 -296 330c-179 0 -280 -104 -280 -289c0 -214 124 -356 307 -356c169 0 269 117 269 315"],58326:[709,20,1034,83,951,"951 367c0 -220 -199 -387 -461 -387c-236 0 -407 151 -407 361c0 220 178 368 445 368c260 0 423 -132 423 -342zM826 337c0 208 -118 330 -318 330c-192 0 -300 -104 -300 -289c0 -214 133 -356 329 -356c181 0 289 117 289 315"],58327:[709,20,928,82,894,"887 367c-42 -220 -256 -387 -495 -387c-216 0 -343 151 -302 361c42 220 233 368 476 368c237 0 362 -132 321 -342zM767 337c40 208 -44 330 -227 330c-175 0 -293 -104 -329 -289c-41 -214 52 -356 232 -356c165 0 286 117 324 315"],58328:[709,20,1015,97,969,"962 367c-46 -220 -275 -387 -532 -387c-232 0 -368 151 -325 361c46 220 251 368 512 368c255 0 388 -132 345 -342zM833 337c43 208 -48 330 -244 330c-188 0 -315 -104 -353 -289c-44 -214 56 -356 249 -356c177 0 307 117 348 315"],58329:[695,17,927,60,867,"867 346c0 -228 -154 -363 -414 -363c-250 0 -393 127 -393 349c0 229 154 363 418 363c246 0 389 -129 389 -349zM703 325c0 113 -34 209 -94 263c-38 34 -83 51 -141 51c-69 0 -126 -19 -168 -57c-49 -45 -76 -125 -76 -227c0 -115 33 -211 92 -264 c40 -36 84 -52 144 -52c159 0 243 98 243 286"],58330:[695,17,1013,74,940,"940 346c0 -228 -165 -363 -445 -363c-268 0 -421 127 -421 349c0 229 165 363 448 363c264 0 418 -129 418 -349zM764 325c0 113 -36 209 -101 263c-40 34 -90 51 -152 51c-73 0 -134 -19 -180 -57c-52 -45 -82 -125 -82 -227c0 -115 37 -211 100 -264 c42 -36 90 -52 154 -52c171 0 261 98 261 286"],58331:[695,17,908,70,880,"872 346c-43 -228 -220 -363 -475 -363c-245 0 -360 127 -318 349c44 229 221 363 479 363c242 0 357 -129 314 -349zM708 325c22 113 7 209 -41 263c-31 34 -73 51 -129 51c-67 0 -127 -19 -176 -57c-56 -45 -98 -125 -118 -227c-22 -115 -7 -211 40 -264 c32 -36 72 -52 131 -52c156 0 257 98 293 286"],58332:[695,17,994,84,955,"946 346c-47 -228 -237 -363 -511 -363c-262 0 -386 127 -341 349c48 229 237 363 514 363c260 0 383 -129 338 -349zM769 325c24 113 8 209 -44 263c-33 34 -78 51 -138 51c-73 0 -136 -19 -189 -57c-61 -45 -106 -125 -127 -227c-24 -115 -8 -211 43 -264 c34 -36 78 -52 141 -52c167 0 276 98 314 286"],58333:[692,3,946,70,879,"879 359c0 -122 -158 -226 -352 -247c0 -71 6 -79 55 -82l53 -3v-30l-161 3l-159 -3v30l53 3c46 3 54 10 55 78c-193 9 -353 110 -353 235c0 124 151 220 353 236c-1 69 -8 77 -55 80l-53 3v30l159 -3l161 3v-30l-53 -3c-48 -3 -55 -11 -55 -78 c202 -11 352 -100 352 -222zM762 344c0 114 -95 179 -235 193v-386c138 10 235 79 235 193zM423 155v383c-142 -9 -236 -68 -236 -172c0 -116 100 -192 236 -211"],58334:[692,3,1034,84,952,"952 359c0 -122 -169 -226 -377 -247c0 -71 7 -79 59 -82l56 -3v-30l-172 3l-170 -3v30l56 3c50 3 58 10 59 78c-207 9 -379 110 -379 235c0 124 163 220 379 236c-1 69 -8 77 -59 80l-56 3v30l170 -3l172 3v-30l-56 -3c-51 -3 -59 -11 -59 -78 c217 -11 377 -100 377 -222zM827 344c0 114 -101 179 -252 193v-386c148 10 252 79 252 193zM463 155v383c-152 -9 -253 -68 -253 -172c0 -116 107 -192 253 -211"],58335:[692,3,928,88,889,"887 359c-24 -122 -199 -226 -393 -247c-13 -71 -9 -79 39 -82l51 -3l-6 -30l-157 3l-156 -3l6 30l52 3c46 3 55 10 69 78c-187 9 -325 110 -301 235c24 124 191 220 392 236c12 69 7 77 -40 80l-50 3l5 30l156 -3l157 3l-5 -30l-52 -3c-48 -3 -57 -11 -70 -78 c197 -11 326 -100 303 -222zM770 344c21 114 -59 179 -194 193l-74 -386c137 10 246 79 268 193zM475 538c-141 -9 -245 -68 -265 -172c-23 -116 61 -192 191 -211"],58336:[692,3,1015,104,963,"961 359c-25 -122 -213 -226 -421 -247c-15 -71 -10 -79 41 -82l55 -3l-6 -30l-168 3l-168 -3l6 30l55 3c50 3 60 10 75 78c-201 9 -349 110 -323 235c26 124 205 220 420 236c13 69 8 77 -42 80l-54 3l6 30l167 -3l169 3l-6 -30l-56 -3c-51 -3 -61 -11 -74 -78 c211 -11 349 -100 324 -222zM835 344c24 114 -63 179 -208 193l-79 -386c148 10 264 79 287 193zM519 538c-151 -9 -263 -68 -285 -172c-23 -116 66 -192 206 -211"],58337:[681,3,928,61,868,"868 344c0 -131 -120 -215 -326 -233c0 -65 6 -68 52 -71l41 -3v-40l-170 3l-169 -3v40l40 3c46 3 51 6 52 70c-209 13 -327 93 -327 225c0 131 119 214 327 232c-1 64 -7 67 -52 71l-40 3v40l169 -3l170 3v-40l-41 -3c-46 -4 -52 -8 -52 -69c207 -14 326 -95 326 -225z M388 166v346c-34 -4 -63 -11 -87 -25c-49 -29 -76 -76 -76 -137c0 -70 34 -127 92 -162c21 -13 45 -19 71 -22zM704 330c0 72 -33 126 -93 161c-21 11 -44 18 -69 21v-343c107 17 162 69 162 161"],58338:[681,3,1015,75,941,"941 344c0 -131 -129 -215 -350 -233c0 -65 7 -68 56 -71l43 -3v-40l-182 3l-181 -3v40l43 3c49 3 55 6 56 70c-225 13 -351 93 -351 225c0 131 128 214 351 232c-1 64 -8 67 -56 71l-43 3v40l181 -3l182 3v-40l-43 -3c-49 -4 -56 -8 -56 -69c222 -14 350 -95 350 -225z M426 166v346c-36 -4 -68 -11 -94 -25c-52 -29 -82 -76 -82 -137c0 -70 37 -127 100 -162c22 -13 48 -19 76 -22zM765 330c0 72 -36 126 -100 161c-23 11 -47 18 -74 21v-343c115 17 174 69 174 161"],58339:[681,3,909,77,876,"873 344c-25 -131 -159 -215 -364 -233c-12 -65 -7 -68 38 -71l39 -3l-8 -40l-166 3l-166 -3l7 40l40 3c46 3 52 6 65 70c-202 13 -302 93 -277 225c25 131 158 214 365 232c11 64 5 67 -38 71l-39 3l8 40l165 -3l167 3l-7 -40l-40 -3c-46 -4 -53 -8 -65 -69 c200 -14 301 -95 276 -225zM435 512c-33 -4 -64 -11 -90 -25c-53 -29 -89 -76 -101 -137c-13 -70 9 -127 60 -162c18 -13 40 -19 65 -22zM710 330c14 72 -9 126 -61 161c-18 11 -39 18 -63 21l-66 -343c108 17 173 69 190 161"],58340:[681,3,995,91,950,"947 344c-27 -131 -171 -215 -391 -233c-14 -65 -8 -68 40 -71l42 -3l-8 -40l-179 3l-178 -3l8 40l43 3c49 3 55 6 70 70c-218 13 -325 93 -298 225c27 131 169 214 392 232c12 64 6 67 -40 71l-42 3l8 40l177 -3l180 3l-9 -40l-43 -3c-49 -4 -56 -8 -69 -69 c215 -14 323 -95 297 -225zM477 512c-37 -4 -69 -11 -97 -25c-58 -29 -96 -76 -109 -137c-14 -70 10 -127 64 -162c19 -13 43 -19 70 -22zM772 330c15 72 -10 126 -66 161c-19 11 -42 18 -68 21l-70 -343c115 17 185 69 204 161"],58341:[692,3,931,36,895,"895 -3l-160 3l-159 -3v30l52 3c50 3 56 11 56 90v449c0 79 -6 87 -56 90l-52 3h-220l-53 -3c-50 -3 -55 -11 -55 -90v-449c0 -79 5 -87 55 -90l53 -3v-30l-161 3l-159 -3v30l52 3c51 3 56 11 56 90v449c0 79 -5 87 -56 90l-52 3v30l430 -3l429 3v-30l-52 -3 c-50 -3 -56 -11 -56 -90v-449c0 -79 6 -87 56 -90l52 -3v-30"],58342:[692,3,1018,48,970,"970 -3l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v449c0 79 -6 87 -60 90l-56 3h-236l-56 -3c-54 -3 -60 -11 -60 -90v-449c0 -79 6 -87 60 -90l56 -3v-30l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v449c0 79 -6 87 -60 90l-56 3v30l461 -3l461 3v-30l-56 -3 c-54 -3 -60 -11 -60 -90v-449c0 -79 6 -87 60 -90l56 -3v-30"],58343:[692,3,913,-9,967,"967 692l-6 -30l-52 -3c-50 -3 -56 -11 -72 -90l-86 -449c-15 -79 -11 -87 37 -90l51 -3l-6 -30l-156 3l-157 -3l6 30l52 3c50 3 56 11 72 90l86 449c15 79 11 87 -37 90l-51 3h-216l-52 -3c-49 -3 -56 -11 -71 -90l-87 -449c-15 -79 -11 -87 38 -90l50 -3l-6 -30l-156 3 l-157 -3l6 30l52 3c50 3 57 11 72 90l86 449c15 79 12 87 -37 90l-51 3l6 30l420 -3"],58344:[692,3,998,0,1047,"1047 692l-6 -30l-56 -3c-53 -3 -61 -11 -77 -90l-93 -449c-16 -79 -12 -87 40 -90l55 -3l-6 -30l-168 3l-168 -3l6 30l56 3c53 3 60 11 77 90l92 449c16 79 12 87 -40 90l-54 3h-232l-55 -3c-54 -3 -61 -11 -77 -90l-93 -449c-16 -79 -12 -87 40 -90l54 -3l-6 -30 l-168 3l-168 -3l6 30l56 3c53 3 61 11 77 90l93 449c16 79 12 87 -40 90l-55 3l6 30l452 -3"],58345:[681,3,916,44,872,"872 -3l-170 3l-169 -3v40l41 3c51 4 52 6 52 95v408c0 89 -1 91 -52 95l-41 3h-150l-41 -3c-51 -4 -52 -6 -52 -95v-408c0 -89 1 -91 52 -95l41 -3v-40l-170 3l-169 -3v40l40 3c51 4 52 6 52 95v408c0 89 -1 91 -52 95l-40 3v40l414 -3l414 3v-40l-40 -3 c-51 -4 -52 -6 -52 -95v-408c0 -89 1 -91 52 -95l40 -3v-40"],58346:[681,3,1002,56,945,"945 -3l-182 3l-181 -3v40l43 3c55 4 56 6 56 95v408c0 89 -1 91 -56 95l-43 3h-162l-43 -3c-55 -4 -56 -6 -56 -95v-408c0 -89 1 -91 56 -95l43 -3v-40l-182 3l-182 -3v40l44 3c55 4 56 6 56 95v408c0 89 -1 91 -56 95l-44 3v40l445 -3l444 3v-40l-43 -3 c-55 -4 -56 -6 -56 -95v-408c0 -89 1 -91 56 -95l43 -3v-40"],58347:[681,3,899,-1,942,"942 681l-7 -40l-41 -3c-51 -4 -52 -6 -69 -95l-79 -408c-17 -89 -16 -91 34 -95l38 -3l-7 -40l-166 3l-166 -3l7 40l40 3c51 4 53 6 70 95l78 408c17 89 17 91 -33 95l-39 3h-147l-40 -3c-51 -4 -53 -6 -70 -95l-78 -408c-17 -89 -17 -91 33 -95l39 -3l-8 -40l-166 3 l-166 -3l8 40l40 3c51 4 52 6 69 95l79 408c17 89 16 91 -33 95l-39 3l7 40l406 -3"],58348:[681,3,983,8,1021,"1021 681l-9 -40l-43 -3c-54 -4 -56 -6 -74 -95l-84 -408c-19 -89 -18 -91 35 -95l42 -3l-8 -40l-179 3l-178 -3l8 40l43 3c55 4 57 6 75 95l84 408c18 89 18 91 -35 95l-42 3h-158l-43 -3c-55 -4 -57 -6 -75 -95l-84 -408c-19 -89 -18 -91 35 -95l42 -3l-8 -40l-179 3 l-178 -3l8 40l43 3c55 4 57 6 75 95l84 408c19 89 18 91 -35 95l-42 3l8 40l435 -3"],58349:[692,3,873,30,844,"844 662l-48 -3c-42 -3 -57 -9 -57 -53c0 -176 -76 -297 -222 -319v-167c0 -79 5 -87 55 -90l53 -3v-30l-160 3l-160 -3v30l53 3c50 3 55 11 55 90v162c-192 3 -275 126 -275 282c0 89 -6 92 -56 95l-52 3v30l153 -3c16 1 32 3 47 3c10 -17 11 -44 11 -72v-45 c0 -115 52 -219 172 -230v224c0 79 -5 87 -55 90l-40 3v30l147 -3l149 3v-30l-42 -3c-50 -3 -55 -11 -55 -90v-222c113 15 172 123 172 238v44c0 25 2 48 12 63c10 0 26 -3 34 -3l109 3v-30"],58350:[692,3,956,41,915,"915 662l-51 -3c-45 -3 -61 -9 -61 -53c0 -176 -82 -297 -239 -319v-167c0 -79 6 -87 60 -90l56 -3v-30l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v162c-206 3 -296 126 -296 282c0 89 -6 92 -60 95l-56 3v30l165 -3c16 1 34 3 50 3c11 -17 12 -44 12 -72v-45 c0 -115 56 -219 185 -230v224c0 79 -6 87 -60 90l-42 3v30l157 -3l160 3v-30l-44 -3c-54 -3 -60 -11 -60 -90v-222c122 15 185 123 185 238v44c0 25 2 48 13 63c10 0 28 -3 36 -3l117 3v-30"],58351:[692,3,856,113,917,"917 692l-6 -30l-48 -3c-41 -3 -57 -9 -66 -53c-33 -176 -131 -297 -279 -319l-32 -167c-15 -79 -11 -87 37 -90l51 -3l-6 -30l-156 3l-157 -3l6 30l52 3c50 3 57 11 72 90l31 162c-188 3 -246 126 -216 282c17 89 12 92 -36 95l-51 3l6 30l150 -3c15 1 31 3 46 3 c7 -17 2 -44 -3 -72l-9 -45c-22 -115 10 -219 125 -230l43 224c15 79 11 87 -37 90l-38 3l6 30l142 -3l147 3l-6 -30l-41 -3c-49 -3 -56 -11 -72 -90l-42 -222c114 15 192 123 214 238l9 44c5 25 11 48 24 63c9 0 25 -3 32 -3"],58352:[692,3,937,130,993,"993 692l-6 -30l-51 -3c-44 -3 -62 -9 -71 -53c-36 -176 -141 -297 -299 -319l-35 -167c-16 -79 -12 -87 40 -90l54 -3l-6 -30l-168 3l-168 -3l6 30l56 3c54 3 61 11 77 90l34 162c-202 3 -264 126 -232 282c18 89 13 92 -39 95l-55 3l7 30l161 -3c16 1 34 3 50 3 c6 -17 2 -44 -4 -72l-9 -45c-24 -115 10 -219 134 -230l46 224c16 79 12 87 -40 90l-41 3l6 30l153 -3l158 3l-6 -30l-44 -3c-54 -3 -61 -11 -77 -90l-46 -222c122 15 206 123 230 238l9 44c5 25 12 48 26 63c10 0 27 -3 35 -3"],58353:[681,3,829,14,814,"814 644l-40 -3c-44 -4 -52 -9 -52 -69c0 -126 -65 -269 -188 -292v-145c0 -89 1 -91 53 -95l40 -3v-40l-170 3l-169 -3v40l40 3c52 4 53 6 53 95v133c-169 8 -274 121 -274 275c0 88 -3 94 -52 98l-41 3v37l158 -3c22 0 45 2 78 3c11 -20 11 -61 11 -91 c0 -123 20 -212 120 -234v187c0 89 -4 91 -49 95l-28 2v41l153 -3l154 3v-41l-28 -2c-45 -4 -49 -6 -49 -95v-186c83 19 123 123 123 238c0 28 0 66 11 86c18 -1 43 -3 49 -3c42 0 56 2 97 3v-37"],58354:[681,3,908,25,883,"883 644l-43 -3c-47 -4 -56 -9 -56 -69c0 -126 -69 -269 -201 -292v-145c0 -89 1 -91 56 -95l43 -3v-40l-182 3l-182 -3v40l44 3c55 4 56 6 56 95v133c-182 8 -294 121 -294 275c0 88 -3 94 -56 98l-43 3v37l169 -3c24 0 48 2 83 3c12 -20 12 -61 12 -91 c0 -123 22 -212 129 -234v187c0 89 -4 91 -53 95l-29 2v41l164 -3l165 3v-41l-30 -2c-49 -4 -52 -6 -52 -95v-186c89 19 132 123 132 238c0 28 0 66 12 86c18 -1 45 -3 52 -3c45 0 60 2 104 3v-37"],58355:[681,3,812,94,886,"886 681l-7 -37l-41 -3c-43 -4 -53 -9 -64 -69c-24 -126 -115 -269 -240 -292l-28 -145c-17 -89 -16 -91 33 -95l39 -3l-8 -40l-166 3l-166 -3l8 40l40 3c51 4 52 6 70 95l25 133c-164 8 -245 121 -215 275c17 88 15 94 -33 98l-39 3l8 37l154 -3c21 0 44 2 76 3 c7 -20 -1 -61 -7 -91c-23 -123 -20 -212 73 -234l36 187c17 89 14 91 -30 95l-26 2l8 41l149 -3l151 3l-8 -41l-27 -2c-46 -4 -49 -6 -66 -95l-36 -186c85 19 144 123 166 238c6 28 13 66 27 86c17 -1 42 -3 48 -3c41 0 55 2 96 3"],58356:[681,3,891,111,960,"960 681l-8 -37l-43 -3c-46 -4 -57 -9 -69 -69c-26 -126 -123 -269 -258 -292l-29 -145c-19 -89 -18 -91 35 -95l42 -3l-8 -40l-179 3l-178 -3l8 40l43 3c55 4 57 6 75 95l27 133c-176 8 -262 121 -231 275c18 88 16 94 -35 98l-41 3l7 37l166 -3c23 0 47 2 82 3 c7 -20 -1 -61 -7 -91c-26 -123 -22 -212 77 -234l39 187c18 89 15 91 -32 95l-28 2l8 41l160 -3l162 3l-8 -41l-29 -2c-49 -4 -53 -6 -71 -95l-39 -186c91 19 155 123 179 238c6 28 14 66 29 86c18 -1 44 -3 51 -3c44 0 59 2 103 3"],58357:[692,3,678,36,644,"644 537c0 -120 -114 -213 -263 -213c-22 0 -37 1 -64 6l-11 36c29 -8 45 -10 68 -10c95 0 161 63 161 153c0 95 -63 145 -181 145c-37 0 -68 -4 -106 -12v-522c0 -79 5 -87 55 -90l53 -3v-30l-161 3l-159 -3v30l52 3c51 3 56 11 56 90v449c0 74 -9 87 -58 90l-49 3v30 l199 -3c62 0 123 3 185 3c138 0 223 -59 223 -155"],58358:[692,3,747,48,701,"701 537c0 -120 -123 -213 -283 -213c-24 0 -40 1 -68 6l-12 36c31 -8 48 -10 73 -10c102 0 173 63 173 153c0 95 -68 145 -194 145c-40 0 -74 -4 -115 -12v-522c0 -79 6 -87 60 -90l56 -3v-30l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v449c0 74 -9 87 -62 90l-53 3v30 l213 -3l199 3c149 0 240 -59 240 -155"],58359:[692,3,665,-9,694,"691 537c-23 -120 -153 -213 -299 -213c-22 0 -36 1 -61 6l-4 36c27 -8 42 -10 65 -10c93 0 170 63 187 153c18 95 -34 145 -149 145c-37 0 -68 -4 -107 -12l-101 -522c-15 -79 -11 -87 38 -90l50 -3l-6 -30l-156 3l-157 -3l6 30l52 3c50 3 57 11 72 90l86 449 c14 74 8 87 -39 90l-48 3l6 30l194 -3c61 0 121 3 182 3c136 0 208 -59 189 -155"],58360:[692,3,733,0,754,"751 537c-24 -120 -164 -213 -321 -213c-23 0 -39 1 -65 6l-4 36c28 -8 45 -10 69 -10c99 0 182 63 201 153c19 95 -37 145 -161 145c-39 0 -73 -4 -114 -12l-108 -522c-16 -79 -12 -87 40 -90l54 -3l-6 -30l-168 3l-168 -3l6 30l56 3c53 3 61 11 77 90l93 449 c15 74 8 87 -43 90l-51 3l7 30l208 -3l195 3c146 0 223 -59 203 -155"],58361:[681,3,686,44,649,"649 531c0 -121 -105 -212 -246 -212c-21 0 -42 4 -63 7v39h20h20c68 0 112 52 112 132c0 89 -46 134 -136 134c-30 0 -50 -3 -66 -9v-487c0 -88 2 -92 52 -95l52 -3v-40l-180 3l-170 -3v40l40 3c51 4 52 6 52 95v408c0 88 -3 94 -52 98l-40 3v37l188 -3l211 3 c92 0 206 -50 206 -150"],58362:[681,3,755,56,706,"706 531c0 -121 -113 -212 -264 -212c-23 0 -45 4 -67 7v39h21h21c73 0 120 52 120 132c0 89 -49 134 -146 134c-32 0 -53 -3 -70 -9v-487c0 -88 2 -92 56 -95l55 -3v-40l-193 3l-183 -3v40l44 3c55 4 56 6 56 95v408c0 88 -4 94 -56 98l-44 3v37l203 -3l225 3 c100 0 222 -50 222 -150"],58363:[681,3,673,-1,696,"694 531c-23 -121 -143 -212 -281 -212c-21 0 -41 4 -60 7l7 39h19h20c67 0 120 52 135 132c17 89 -19 134 -108 134c-29 0 -48 -3 -66 -9l-93 -487c-17 -88 -16 -92 33 -95l50 -3l-8 -40l-176 3l-167 -3l8 40l40 3c51 4 52 6 69 95l79 408c17 88 15 94 -33 98l-39 3 l7 37l185 -3l206 3c91 0 193 -50 173 -150"],58364:[681,3,741,8,757,"755 531c-25 -121 -154 -212 -302 -212c-23 0 -44 4 -65 7l8 39h21h20c72 0 129 52 146 132c18 89 -21 134 -116 134c-31 0 -52 -3 -71 -9l-100 -487c-18 -88 -17 -92 35 -95l53 -3l-8 -40l-188 3l-180 -3l8 40l43 3c55 4 57 6 75 95l84 408c18 88 16 94 -35 98l-41 3 l7 37l198 -3l222 3c97 0 206 -50 186 -150"],58365:[692,3,794,59,738,"738 213c-5 -54 -6 -130 -6 -216l-302 3l-371 -3v28l106 117l167 196l-273 325l4 29l247 -3l356 3c-2 -37 -3 -55 -3 -81s1 -44 3 -81h-37l-6 71c-4 39 -33 47 -166 47h-249c13 -20 24 -35 37 -52l57 -66l122 -148l1 -10l-245 -288h325c167 0 182 6 190 72l6 57h37"],58366:[692,3,871,73,802,"802 213c-6 -54 -7 -130 -7 -216l-325 3l-397 -3v28l113 117l179 196l-292 325l4 29l265 -3l382 3c-2 -37 -3 -55 -3 -81s1 -44 3 -81h-39l-7 71c-4 39 -36 47 -178 47h-267c14 -20 26 -35 40 -52l61 -66l131 -148l1 -10l-263 -288h348c179 0 196 6 204 72l7 57h40"],58367:[692,3,779,14,742,"742 692c-9 -37 -13 -55 -18 -81s-8 -44 -13 -81h-36l7 71c5 39 -23 47 -153 47h-244c9 -20 17 -35 27 -52l43 -66l91 -148l-1 -10l-296 -288h319c163 0 179 6 199 72l18 57h36c-16 -54 -32 -130 -48 -216l-295 3l-364 -3l5 28l126 117l201 196l-204 325l10 29l241 -3"],58368:[692,3,854,24,806,"806 692c-10 -37 -15 -55 -20 -81s-8 -44 -13 -81h-39l8 71c4 39 -25 47 -165 47h-261c9 -20 18 -35 28 -52l46 -66l98 -148l-1 -10l-318 -288h342c176 0 193 6 214 72l19 57h39c-17 -54 -34 -130 -51 -216l-317 3l-391 -3l6 28l135 117l216 196l-219 325l10 29l259 -3"],58369:[681,3,749,37,695,"695 238c-10 -50 -17 -180 -18 -241l-309 3l-331 -3v38c54 62 83 98 114 139l124 167l-144 195c-32 42 -56 71 -90 110v35l295 -3l296 3v-162h-40l-9 55c-6 41 -17 46 -94 46h-242l151 -203v-15l-207 -281h355c56 0 83 12 89 39l16 78h44"],58370:[681,3,823,49,755,"755 238c-11 -50 -18 -180 -19 -241l-332 3l-355 -3v38c58 62 89 98 122 139l133 167l-154 195c-34 42 -60 71 -97 110v35l317 -3l318 3v-162h-43l-10 55c-7 41 -18 46 -101 46h-260l163 -203v-15l-223 -281h382c59 0 89 12 94 39l18 78h47"],58371:[681,3,735,-7,707,"707 681l-31 -162h-39l2 55c1 41 -9 46 -84 46h-238l110 -203l-3 -15l-257 -281h348c55 0 84 12 94 39l31 78h43c-19 -50 -51 -180 -63 -241l-303 3l-324 -3l7 38c64 62 100 98 138 139l154 167l-104 195c-23 42 -41 71 -68 110l7 35l289 -3"],58372:[681,3,808,1,768,"768 681l-33 -162h-42l2 55c1 41 -9 46 -91 46h-254l117 -203l-3 -15l-276 -281h374c59 0 90 12 101 39l33 78h46c-20 -50 -54 -180 -68 -241l-325 3l-348 -3l8 38c69 62 107 98 148 139l165 167l-111 195c-25 42 -44 71 -72 110l7 35l310 -3"],58373:[692,3,689,31,660,"660 692c-6 -57 -8 -96 -8 -161h-34l-4 79c-1 24 -13 33 -44 33h-169c-3 -33 -4 -55 -4 -100v-423c0 -79 5 -87 56 -90l52 -3v-30l-160 3l-160 -3v30l53 3c50 3 55 11 55 90v423c0 43 -1 66 -4 100h-169c-30 0 -42 -9 -44 -33l-4 -79h-34c0 65 -2 104 -7 161l221 -3h172"],58374:[692,3,758,42,717,"717 692c-6 -57 -8 -96 -8 -161h-36l-5 79c-1 24 -14 33 -47 33h-181c-3 -33 -5 -55 -5 -100v-423c0 -79 6 -87 60 -90l56 -3v-30l-172 3l-171 -3v30l57 3c53 3 59 11 59 90v423c0 43 -1 66 -4 100h-182c-33 0 -45 -9 -47 -33l-4 -79h-37c0 65 -2 104 -8 161l238 -3h185"],58375:[692,3,676,96,736,"736 692c-16 -57 -26 -96 -38 -161h-33l10 79c4 24 -6 33 -36 33h-166c-9 -33 -14 -55 -23 -100l-81 -423c-16 -79 -12 -87 37 -90l51 -3l-6 -30l-157 3l-156 -3l6 30l51 3c50 3 57 11 72 90l81 423c9 43 12 66 15 100h-165c-30 0 -44 -9 -49 -33l-20 -79h-33 c13 65 18 104 24 161l216 -3h169"],58376:[692,3,744,113,799,"799 692c-17 -57 -27 -96 -41 -161h-35l11 79c4 24 -7 33 -39 33h-178c-10 -33 -15 -55 -25 -100l-87 -423c-16 -79 -12 -87 40 -90l54 -3l-6 -30l-168 3l-168 -3l6 30l56 3c53 3 61 11 77 90l87 423c9 43 13 66 16 100h-177c-32 0 -47 -9 -53 -33l-21 -79h-35 c13 65 19 104 25 161l232 -3h181"],58377:[681,3,754,32,722,"722 676c-9 -48 -12 -83 -14 -159h-44l-5 69c-17 40 -24 33 -78 33h-127v-484c0 -89 1 -91 52 -95l40 -3v-40l-170 3l-169 -3v40l41 3c51 4 52 6 52 95v484h-128c-33 0 -74 7 -77 -33l-5 -69h-44c-3 76 -5 111 -14 159l6 5l339 -3l338 3"],58378:[681,3,827,43,784,"784 676c-9 -48 -13 -83 -15 -159h-47l-6 69c-17 40 -26 33 -83 33h-137v-484c0 -89 1 -91 56 -95l44 -3v-40l-183 3l-181 -3v40l43 3c55 4 56 6 56 95v484h-137c-36 0 -79 7 -83 -33l-6 -69h-46c-4 76 -6 111 -16 159l7 5l364 -3l363 3"],58379:[681,3,739,101,794,"794 676c-18 -48 -28 -83 -45 -159h-42l8 69c-9 40 -18 33 -70 33h-125l-93 -484c-17 -89 -16 -91 33 -95l39 -3l-8 -40l-166 3l-166 -3l8 40l40 3c51 4 52 6 69 95l94 484h-125c-34 0 -72 7 -83 -33l-18 -69h-43c11 76 16 111 17 159l7 5l332 -3l331 3"],58380:[681,3,812,118,861,"861 676c-19 -48 -29 -83 -47 -159h-46l8 69c-9 40 -18 33 -74 33h-134l-100 -484c-19 -89 -18 -91 35 -95l42 -3l-8 -40l-179 3l-178 -3l8 40l43 3c55 4 57 6 75 95l100 484h-134c-36 0 -77 7 -88 -33l-20 -69h-46c12 76 17 111 18 159l8 5l355 -3l357 3"],58381:[709,20,946,71,880,"880 371c0 -222 -183 -391 -423 -391c-227 0 -386 148 -386 361c0 222 166 368 418 368c236 0 391 -134 391 -338zM763 337c0 211 -109 330 -301 330c-174 0 -274 -106 -274 -290c0 -213 122 -355 306 -355c170 0 269 117 269 315zM644 234h-32l-6 59l-8 25 c-20 9 -48 12 -123 12c-74 0 -102 -3 -122 -12l-8 -25l-6 -59h-33l4 111l-4 116h33l6 -52c1 -9 4 -18 8 -26c20 -8 50 -11 122 -11s103 3 123 11c4 8 7 17 8 26l6 52h32l-3 -116"],58382:[709,20,1034,86,954,"954 371c0 -222 -197 -391 -454 -391c-244 0 -414 148 -414 361c0 222 177 368 448 368c254 0 420 -134 420 -338zM828 337c0 211 -117 330 -322 330c-188 0 -295 -106 -295 -290c0 -213 131 -355 328 -355c183 0 289 117 289 315zM701 234h-35l-6 59l-9 25 c-21 9 -52 12 -131 12c-80 0 -110 -3 -131 -12l-10 -25l-6 -59h-35l4 111l-4 116h35l6 -52c1 -9 5 -18 10 -26c21 -8 53 -11 131 -11c77 0 110 3 131 11c4 8 8 17 9 26l6 52h35l-4 -116"],58383:[709,20,928,84,897,"890 371c-43 -222 -254 -391 -489 -391c-223 0 -350 148 -309 361c42 222 233 368 480 368c231 0 357 -134 318 -338zM769 337c41 211 -43 330 -231 330c-171 0 -290 -106 -325 -290c-41 -213 51 -355 232 -355c167 0 286 117 324 315zM677 461l-26 -116l-18 -111h-32 l6 59l-4 25c-17 9 -44 12 -117 12s-101 -3 -122 -12l-13 -25l-17 -59h-32l24 111l20 116h32l-5 -52c-1 -9 1 -18 3 -26c18 -8 48 -11 118 -11c71 0 101 3 122 11c6 8 11 17 13 26l16 52h32"],58384:[709,20,1015,99,972,"965 371c-46 -222 -274 -391 -526 -391c-238 0 -375 148 -331 361c46 222 250 368 515 368c249 0 384 -134 342 -338zM835 337c44 211 -47 330 -248 330c-184 0 -311 -106 -349 -290c-44 -213 55 -355 249 -355c179 0 307 117 348 315zM736 461l-28 -116l-19 -111h-35 l7 59l-4 25c-19 9 -48 12 -126 12s-109 -3 -131 -12l-14 -25l-18 -59h-35l27 111l20 116h35l-5 -52c-1 -9 0 -18 3 -26c19 -8 51 -11 127 -11c75 0 108 3 130 11c6 8 12 17 15 26l16 52h35"],58385:[695,17,926,61,868,"868 346c0 -228 -154 -363 -414 -363c-250 0 -393 127 -393 349c0 230 154 363 419 363c245 0 388 -129 388 -349zM704 324c0 115 -33 209 -93 264c-40 35 -83 51 -146 51c-65 0 -124 -20 -164 -57c-50 -45 -76 -124 -76 -227c0 -116 32 -210 92 -264 c40 -36 84 -52 144 -52c159 0 243 98 243 285zM633 241h-43l-7 50c-3 26 -20 37 -62 37h-113c-42 0 -59 -11 -62 -37l-7 -50h-43l3 108l-3 107h43l7 -57c2 -16 16 -21 62 -21h113c46 0 60 5 62 21l7 57h43l-3 -107"],58386:[695,17,1012,75,941,"941 346c0 -228 -165 -363 -445 -363c-268 0 -421 127 -421 349c0 230 165 363 449 363c264 0 417 -129 417 -349zM765 324c0 115 -36 209 -100 264c-42 35 -89 51 -157 51c-69 0 -132 -20 -176 -57c-53 -45 -82 -124 -82 -227c0 -116 36 -210 100 -264 c42 -36 90 -52 154 -52c171 0 261 98 261 285zM689 241h-47l-7 50c-3 26 -22 37 -66 37h-122c-44 0 -63 -11 -67 -37l-7 -50h-46l3 108l-3 107h46l7 -57c3 -16 18 -21 67 -21h122c49 0 64 5 66 21l7 57h47l-3 -107"],58387:[695,17,907,71,882,"874 346c-44 -228 -221 -363 -476 -363c-245 0 -360 127 -318 349c45 230 221 363 480 363c241 0 356 -129 314 -349zM709 324c22 115 7 209 -41 264c-32 35 -71 51 -133 51c-63 0 -125 -20 -172 -57c-57 -45 -98 -124 -118 -227c-22 -116 -8 -210 40 -264 c32 -36 72 -52 131 -52c156 0 257 98 293 285zM665 456l-24 -107l-17 -108h-43l3 50c2 26 -13 37 -54 37h-111c-40 0 -59 -11 -68 -37l-16 -50h-42l24 108l17 107h43l-5 -57c-1 -16 12 -21 57 -21h111c45 0 60 5 65 21l17 57h43"],58388:[695,17,992,86,956,"947 346c-47 -228 -237 -363 -511 -363c-262 0 -386 127 -340 349c47 230 236 363 515 363c258 0 381 -129 336 -349zM770 324c24 115 8 209 -44 264c-34 35 -76 51 -143 51s-134 -20 -184 -57c-62 -45 -105 -124 -127 -227c-24 -116 -9 -210 43 -264 c34 -36 78 -52 141 -52c167 0 276 98 314 285zM723 456l-25 -107l-19 -108h-46l3 50c2 26 -14 37 -57 37h-120c-43 0 -64 -11 -73 -37l-17 -50h-46l26 108l19 107h46l-5 -57c-1 -16 13 -21 61 -21h119c48 0 64 5 70 21l18 57h46"],58389:[705,3,725,13,716,"716 679c-88 -97 -124 -142 -205 -253c-63 -88 -78 -122 -78 -177v-129c0 -79 5 -87 56 -90l52 -3v-30l-160 3l-160 -3v30l53 3c50 3 55 11 55 90v142c0 16 -3 30 -9 40l-136 216c-45 73 -102 125 -139 130l-32 3v29l126 24c3 1 6 1 6 1c21 0 64 -46 98 -103l156 -261 l112 163c44 63 77 116 118 190h87v-15"],58390:[705,3,797,24,778,"778 679c-95 -97 -133 -142 -220 -253c-68 -88 -84 -122 -84 -177v-129c0 -79 6 -87 60 -90l56 -3v-30l-172 3l-171 -3v30l56 3c54 3 60 11 60 90v142c0 16 -4 30 -11 40l-145 216c-49 73 -110 125 -150 130l-33 3v29l134 24c4 1 7 1 7 1c22 0 69 -46 105 -103l168 -261 l120 163c47 63 82 116 127 190h93v-15"],58391:[705,3,711,95,792,"792 694l-3 -15c-105 -97 -149 -142 -249 -253c-79 -88 -101 -122 -111 -177l-25 -129c-15 -79 -11 -87 37 -90l51 -3l-6 -30l-156 3l-157 -3l6 30l52 3c49 3 56 11 71 90l28 142c3 16 2 30 -2 40l-91 216c-31 73 -77 125 -112 130l-30 3l5 29l128 24c3 1 6 1 6 1 c21 0 55 -46 77 -103l102 -261l142 163c54 63 97 116 152 190h85"],58392:[705,3,782,111,859,"859 694l-3 -15c-113 -97 -160 -142 -267 -253c-85 -88 -108 -122 -120 -177l-26 -129c-16 -79 -12 -87 40 -90l54 -3l-6 -30l-168 3l-168 -3l6 30l56 3c53 3 61 11 77 90l29 142c4 16 3 30 -2 40l-97 216c-34 73 -82 125 -120 130l-33 3l6 29l137 24c3 1 7 1 7 1 c22 0 58 -46 82 -103l110 -261l152 163c58 63 104 116 163 190h91"],58393:[695,3,756,26,729,"729 659l-191 -261c-20 -26 -38 -57 -58 -100v-163c0 -89 1 -91 52 -95l40 -3v-40l-170 3l-169 -3v40l41 3c51 4 52 6 52 95v139c-17 36 -29 58 -48 85l-111 162c-60 87 -85 101 -141 101v37l174 36c50 -27 79 -60 124 -136l117 -203l204 322h84v-19"],58394:[695,3,830,38,792,"792 659l-206 -261c-21 -26 -40 -57 -62 -100v-163c0 -89 1 -91 56 -95l44 -3v-40l-183 3l-181 -3v40l43 3c55 4 56 6 56 95v139c-18 36 -31 58 -51 85l-120 162c-64 87 -91 101 -150 101v37l186 36c53 -27 85 -60 133 -136l125 -203l220 322h90v-19"],58395:[695,3,740,102,802,"802 678l-4 -19l-238 -261c-24 -26 -47 -57 -76 -100l-31 -163c-17 -89 -17 -91 33 -95l39 -3l-8 -40l-166 3l-166 -3l7 40l41 3c51 4 52 6 69 95l27 139c-10 36 -18 58 -31 85l-78 162c-42 87 -64 101 -118 101l7 37l177 36c44 -27 66 -60 95 -136l76 -203l262 322h83"],58396:[695,3,813,119,870,"870 678l-4 -19l-256 -261c-26 -26 -50 -57 -81 -100l-34 -163c-18 -89 -17 -91 36 -95l41 -3l-8 -40l-178 3l-178 -3l8 40l43 3c55 4 56 6 75 95l28 139c-11 36 -19 58 -33 85l-83 162c-45 87 -69 101 -127 101l7 37l190 36c47 -27 71 -60 103 -136l81 -203l282 322h88"],58397:[692,3,791,56,734,"734 213c-6 -54 -18 -130 -18 -216l-321 3l-322 -3c0 86 -12 162 -17 216h37l6 -57c8 -66 34 -72 201 -72h190c166 0 193 6 200 72l7 57h37zM678 500h-37l-6 71c-4 33 -46 37 -138 37h-207c-90 0 -132 -4 -135 -37l-7 -71h-37c3 37 4 55 4 81s-1 74 -4 111l284 -3l283 3 c-2 -37 -3 -85 -3 -111s1 -44 3 -81zM564 234h-33l-5 59l-9 25c-20 9 -48 12 -122 12s-103 -3 -122 -12l-9 -25l-5 -59h-33l3 111l-3 116h33l5 -52c1 -9 4 -18 9 -26c19 -8 50 -11 122 -11s102 3 122 11c4 8 7 17 9 26l5 52h33l-4 -116"],58398:[692,3,867,69,797,"797 213c-6 -54 -19 -130 -19 -216l-345 3l-345 -3c0 86 -13 162 -19 216h40l7 -57c8 -66 36 -72 215 -72h204c179 0 207 6 215 72l7 57h40zM737 500h-40l-7 71c-3 33 -49 37 -147 37h-222c-97 0 -142 -4 -145 -37l-7 -71h-40c2 37 3 55 3 81s-1 74 -3 111l304 -3l304 3 c-2 -37 -3 -85 -3 -111s1 -44 3 -81zM614 234h-35l-6 59l-9 25c-21 9 -51 12 -131 12s-110 -3 -131 -12l-9 -25l-6 -59h-35l3 111l-3 116h35l6 -52c1 -9 4 -18 9 -26c21 -8 54 -11 131 -11s110 3 131 11c5 8 8 17 9 26l6 52h35l-3 -116"],58399:[692,3,775,28,754,"717 213c-16 -54 -42 -130 -59 -216l-315 3l-315 -3c16 86 19 162 24 216h37l-5 -57c-5 -66 19 -72 183 -72h186c163 0 190 6 210 72l17 57h37zM754 692l-24 -111c-5 -26 -8 -44 -13 -81h-36l7 71c3 33 -38 37 -127 37h-203c-89 0 -130 -4 -140 -37l-20 -71h-36 c9 37 14 55 19 81l18 111l277 -3zM598 461l-26 -116l-18 -111h-32l6 59l-4 25c-17 9 -44 12 -117 12s-101 -3 -122 -12l-13 -25l-17 -59h-32l24 111l20 116h32l-5 -52c-1 -9 1 -18 3 -26c18 -8 47 -11 118 -11c70 0 101 3 122 11c6 8 10 17 13 26l16 52h32"],58400:[692,3,851,39,819,"778 213c-16 -54 -45 -130 -62 -216l-338 3l-339 -3c18 86 21 162 26 216h39l-5 -57c-5 -66 21 -72 197 -72h199c175 0 204 6 226 72l18 57h39zM819 692c-10 -37 -21 -85 -27 -111c-5 -26 -7 -44 -13 -81h-39l8 71c3 33 -41 37 -137 37h-218c-95 0 -139 -4 -150 -37 l-21 -71h-39c10 37 15 55 20 81c6 26 14 74 20 111l297 -3zM651 461l-28 -116l-19 -111h-34l6 59l-4 25c-19 9 -48 12 -126 12s-108 -3 -131 -12l-14 -25l-18 -59h-34l26 111l20 116h35l-5 -52c-1 -9 1 -18 4 -26c19 -8 50 -11 126 -11c75 0 108 3 130 11c7 8 12 17 15 26 l16 52h35"],58401:[681,3,804,56,747,"747 238c-10 -50 -23 -180 -24 -241l-322 3l-321 -3c-1 61 -14 191 -24 241h43l17 -78c5 -27 39 -39 95 -39h381c56 0 89 12 95 39l16 78h44zM691 459h-40l-9 55c-6 41 -17 46 -95 46h-292c-77 0 -88 -5 -95 -46l-8 -55h-41v222l290 -3l290 3v-222zM570 241h-43l-7 50 c-3 26 -21 37 -62 37h-113c-42 0 -59 -11 -63 -37l-6 -50h-44l4 108l-4 107h44l6 -57c3 -16 17 -21 63 -21h113c46 0 60 5 62 21l7 57h43l-3 -107"],58402:[681,3,881,69,811,"811 238c-11 -50 -25 -180 -26 -241l-345 3l-345 -3c-1 61 -15 191 -26 241h47l17 -78c6 -27 43 -39 102 -39h410c59 0 96 12 102 39l17 78h47zM751 459h-43l-9 55c-7 41 -19 46 -102 46h-314c-83 0 -95 -5 -102 -46l-9 -55h-43v222l311 -3l311 3v-222zM621 241h-46 l-7 50c-4 26 -23 37 -67 37h-122c-44 0 -63 -11 -67 -37l-7 -50h-46l3 108l-3 107h46l7 -57c3 -16 18 -21 67 -21h122c49 0 64 5 67 21l7 57h46l-3 -107"],58403:[681,3,788,34,765,"734 238c-19 -50 -57 -180 -70 -241l-314 3l-316 -3c11 61 23 191 23 241h43l1 -78c0 -27 31 -39 85 -39h374c55 0 90 12 100 39l32 78h42zM765 681l-43 -222h-39l2 55c1 41 -9 46 -84 46h-287c-75 0 -87 -5 -101 -46l-20 -55h-39l43 222l283 -3zM603 456l-24 -107 l-17 -108h-43l3 50c2 26 -13 37 -54 37h-111c-40 0 -59 -11 -68 -37l-16 -50h-42l24 108l17 107h43l-5 -57c-1 -16 12 -21 57 -21h111c45 0 60 5 65 21l17 57h43"],58404:[681,3,865,46,830,"797 238c-20 -50 -61 -180 -75 -241l-337 3l-339 -3c11 61 24 191 24 241h46l1 -78c1 -27 34 -39 92 -39h401c59 0 97 12 108 39l34 78h45zM830 681l-45 -222h-43l2 55c2 41 -9 46 -90 46h-307c-82 0 -94 -5 -110 -46l-20 -55h-42l45 222l305 -3zM657 456l-26 -107 l-19 -108h-46l4 50c2 26 -14 37 -58 37h-119c-44 0 -64 -11 -73 -37l-17 -50h-46l26 108l18 107h46l-5 -57c-1 -16 13 -21 61 -21h119c49 0 65 5 70 21l19 57h46"],58405:[692,3,755,30,709,"709 173c-6 -55 -7 -90 -7 -176l-332 3l-340 -3v28s90 98 105 117l330 388c40 47 66 76 93 118h-248c-133 0 -163 -8 -166 -47l-6 -71h-38c3 37 4 49 4 81s-1 44 -4 81h180l253 -3l170 3l5 -29l-530 -619h297c167 0 182 6 190 72l7 57h37"],58406:[692,3,829,41,770,"770 173c-6 -55 -7 -90 -7 -176l-357 3l-365 -3v28s97 98 114 117l353 388c43 47 71 76 101 118h-267c-143 0 -175 -8 -178 -47l-7 -71h-40c2 37 4 49 4 81s-2 44 -4 81h193l272 -3l182 3l5 -29l-569 -619h320c179 0 195 6 203 72l7 57h40"],58407:[692,3,740,-15,779,"779 692l-2 -29l-638 -619h292c163 0 180 6 200 72l17 57h36c-16 -55 -23 -90 -40 -176l-325 3l-334 -3l5 28l127 117l397 388c48 47 79 76 114 118h-243c-131 0 -161 -8 -172 -47l-20 -71h-36c9 37 13 49 19 81s7 44 12 81h176c96 0 151 -3 248 -3"],58408:[692,3,813,-7,845,"845 692l-1 -29l-685 -619h313c175 0 193 6 214 72l19 57h39c-17 -55 -26 -90 -43 -176l-349 3l-359 -3l6 28l135 117l427 388c52 47 85 76 123 118h-262c-140 0 -172 -8 -184 -47l-21 -71h-39c10 37 13 49 20 81c6 32 8 44 13 81h189l266 -3"],58409:[681,3,750,37,695,"695 174c-10 -50 -17 -116 -18 -177l-309 3l-331 -3v38c54 62 83 99 114 139l333 446h-242c-77 0 -88 -5 -95 -46l-8 -55h-41v162l297 -3l295 3v-35c-35 -39 -61 -70 -90 -110l-355 -479h301c56 0 83 12 89 39l16 78h44"],58410:[681,3,824,49,755,"755 174c-11 -50 -18 -116 -19 -177l-332 3l-355 -3v38c58 62 89 99 122 139l358 446h-260c-83 0 -95 -5 -102 -46l-9 -55h-43v162l318 -3l317 3v-35c-37 -39 -65 -70 -97 -110l-380 -479h323c59 0 89 12 94 39l18 78h47"],58411:[681,3,736,-7,764,"764 681l-7 -35c-42 -39 -73 -70 -110 -110l-439 -479h295c54 0 83 12 94 39l31 78h43c-20 -50 -39 -116 -51 -177l-303 3l-324 -3l7 38l138 139l412 446h-237c-76 0 -87 -5 -102 -46l-19 -55h-39l31 162l290 -3"],58412:[681,3,809,1,829,"829 681l-7 -35c-45 -39 -79 -70 -118 -110l-471 -479h316c59 0 90 12 101 39l33 78h46c-20 -50 -41 -116 -55 -177l-325 3l-348 -3l8 38l148 139l443 446h-255c-81 0 -94 -5 -109 -46l-20 -55h-43l34 162l311 -3"],58413:[690,13,706,17,683,"683 665l-315 -658l-42 -20l-309 659v9l67 35l321 -3l275 3zM596 620c0 16 -13 23 -49 26h-362c-27 -2 -44 -8 -44 -19c0 -12 12 -34 22 -55l208 -452l187 405c14 30 38 82 38 95"],58414:[690,13,776,27,742,"742 665l-338 -658l-45 -20l-332 659v9l73 35l344 -3l296 3zM649 620c0 16 -14 23 -52 26h-389c-29 -2 -48 -8 -48 -19c0 -12 13 -34 24 -55l223 -452l202 405c15 30 40 82 40 95"],58415:[690,13,691,97,756,"756 690l-3 -25l-435 -658l-44 -20l-177 659l2 9l73 35l313 -3zM660 620c3 16 -8 23 -43 26h-354c-28 -2 -46 -8 -48 -19c-2 -12 5 -34 11 -55l117 -452l262 405c19 30 53 82 55 95"],58416:[690,13,761,113,821,"821 690l-3 -25l-467 -658l-48 -20l-190 659l2 9l79 35l336 -3zM718 620c3 16 -9 23 -46 26h-381c-29 -2 -49 -8 -51 -19c-2 -12 6 -34 12 -55l125 -452l281 405c21 30 57 82 60 95"],58417:[676,13,742,37,704,"704 641c-7 -13 -13 -26 -30 -65l-197 -438l-58 -131l-82 -20l-299 633l-1 14l103 42l343 -2c138 0 186 0 218 2zM602 582c0 16 -10 29 -26 32h-325c-11 -3 -19 -13 -19 -27c0 -8 3 -18 6 -29l183 -401l111 252c24 56 42 91 64 148c4 8 6 18 6 25"],58418:[676,13,815,49,765,"765 641c-8 -13 -14 -26 -32 -65l-212 -438l-62 -131l-88 -20l-321 633l-1 14l110 42l369 -2l234 2zM655 582c0 16 -10 29 -28 32h-348c-12 -3 -20 -13 -20 -27c0 -8 2 -18 6 -29l196 -401l119 252c26 56 45 91 69 148c4 8 6 18 6 25"],58419:[676,13,727,113,774,"774 676l-4 -35c-10 -13 -18 -26 -42 -65l-278 -438l-82 -131l-84 -20l-171 633l2 14l108 42l337 -2c135 0 182 0 214 2zM658 582c3 16 -4 29 -19 32h-319c-11 -3 -20 -13 -23 -27c-1 -8 -1 -18 0 -29l102 -401l158 252c34 56 58 91 91 148c5 8 9 18 10 25"],58420:[676,13,799,131,840,"840 676l-4 -35c-11 -13 -19 -26 -46 -65l-298 -438l-87 -131l-91 -20l-183 633l2 14l116 42l361 -2zM716 582c3 16 -4 29 -21 32h-342c-12 -3 -22 -13 -25 -27c-1 -8 -1 -18 0 -29l110 -401l169 252c37 56 62 91 98 148c5 8 9 18 11 25"],58421:[482,11,635,59,604,"604 79l-48 -44c-32 -29 -64 -46 -90 -46c-43 0 -88 55 -120 159c-29 -35 -72 -80 -113 -116c-31 -23 -64 -43 -109 -43c-26 0 -52 44 -58 77c-15 80 -1 199 32 288c15 31 31 57 55 79c31 31 66 48 91 49c24 0 57 -4 76 -49l67 -183c10 17 24 42 27 48 c31 59 41 87 51 170c5 -2 15 -5 19 -7c9 -15 16 -24 25 -35c-3 -20 -34 -80 -46 -101c-13 -22 -38 -66 -65 -106l17 -47c12 -30 34 -72 48 -91c15 -19 29 -22 46 -22c18 0 44 8 81 39zM335 179l-60 175c-15 44 -31 62 -64 62c-25 0 -49 -29 -57 -62 c-22 -83 -20 -191 -7 -255c5 -26 13 -40 28 -40c21 0 51 9 81 35c25 21 52 51 79 85"],58422:[482,11,700,73,657,"657 79l-51 -44c-34 -29 -69 -46 -96 -46c-47 0 -95 55 -130 159c-31 -35 -77 -80 -121 -116c-33 -23 -68 -43 -116 -43c-29 0 -56 44 -63 77c-16 80 -1 199 34 288c16 31 34 57 59 79c34 31 71 48 98 49c26 0 61 -4 81 -49l72 -183c12 17 26 42 30 48 c33 59 43 87 55 170c5 -2 15 -5 19 -7c11 -15 18 -24 27 -35c-3 -20 -36 -80 -49 -101c-14 -22 -40 -66 -69 -106c5 -15 11 -30 18 -47c12 -30 36 -72 51 -91c16 -19 31 -22 50 -22s47 8 86 39zM369 179l-64 175c-17 44 -34 62 -70 62c-27 0 -51 -29 -61 -62 c-23 -83 -20 -191 -7 -255c5 -26 14 -40 30 -40c22 0 55 9 87 35c27 21 56 51 85 85"],58423:[482,11,605,34,550,"550 79l-55 -44c-38 -29 -72 -46 -96 -46c-42 0 -72 55 -79 159c-35 -35 -86 -80 -134 -116c-35 -23 -71 -43 -113 -43c-25 0 -40 44 -38 77c4 80 45 199 97 288c21 31 43 57 70 79c38 31 75 48 99 49c23 0 53 -4 61 -49l21 -183l37 48c44 59 59 87 88 170 c5 -2 13 -5 16 -7c6 -15 10 -24 16 -35c-8 -20 -51 -80 -67 -101c-18 -22 -51 -66 -86 -106c1 -15 3 -30 5 -47c4 -30 15 -72 24 -91c10 -19 23 -22 39 -22c18 0 44 8 86 39zM317 179l-16 175c-4 44 -15 62 -47 62c-24 0 -53 -29 -69 -62c-40 -83 -62 -191 -65 -255 c-2 -26 3 -40 17 -40c20 0 51 9 86 35c28 21 61 51 94 85"],58424:[482,11,668,46,600,"600 79l-60 -44c-40 -29 -77 -46 -103 -46c-44 0 -77 55 -84 159c-38 -35 -93 -80 -144 -116c-38 -23 -76 -43 -122 -43c-27 0 -42 44 -40 77c4 80 48 199 104 288c23 31 46 57 76 79c40 31 79 48 105 49c25 0 57 -4 65 -49l23 -183l40 48c47 59 64 87 95 170 c4 -2 14 -5 17 -7c6 -15 10 -24 17 -35c-8 -20 -55 -80 -72 -101c-19 -22 -55 -66 -92 -106c1 -15 3 -30 5 -47c5 -30 16 -72 26 -91c11 -19 25 -22 42 -22c19 0 47 8 92 39zM350 179l-18 175c-4 44 -16 62 -50 62c-26 0 -57 -29 -74 -62c-43 -83 -67 -191 -70 -255 c-2 -26 3 -40 19 -40c21 0 54 9 91 35c31 21 66 51 102 85"],58425:[469,17,634,57,623,"623 86l-17 -16c-75 -65 -112 -87 -146 -87c-51 0 -81 38 -118 123c-24 -26 -58 -59 -83 -81c-30 -22 -62 -42 -114 -42c-37 0 -70 31 -79 75c-19 97 -3 205 26 296c15 32 31 58 52 79c32 30 47 36 68 36c36 0 71 -13 95 -36c22 -21 41 -52 63 -110l27 -70 c8 14 15 27 18 32c20 40 50 85 70 165l18 -9c9 -13 11 -25 22 -39c-2 -14 -33 -75 -45 -96c-19 -33 -39 -67 -63 -102c18 -45 45 -96 64 -120c10 -12 25 -19 40 -19c13 0 20 3 49 23l31 21zM325 153l-69 189c-10 30 -19 39 -35 39c-14 0 -30 -17 -36 -42 c-9 -37 -13 -79 -14 -119c3 -50 12 -96 17 -118c4 -20 16 -37 26 -37c19 0 43 18 65 38c11 10 27 27 46 50"],58426:[469,17,699,70,678,"678 86l-18 -16c-81 -65 -120 -87 -157 -87c-54 0 -87 38 -126 123c-26 -26 -62 -59 -90 -81c-32 -22 -67 -42 -122 -42c-39 0 -76 31 -85 75c-21 97 -3 205 27 296c17 32 35 58 57 79c34 30 50 36 72 36c40 0 77 -13 103 -36c24 -21 44 -52 68 -110l28 -70 c9 14 16 27 20 32c21 40 53 85 75 165l20 -9c8 -13 11 -25 23 -39c-2 -14 -36 -75 -49 -96c-20 -33 -42 -67 -67 -102c19 -45 48 -96 68 -120c11 -12 28 -19 44 -19c13 0 21 3 53 23l32 21zM358 153l-73 189c-12 30 -21 39 -38 39c-15 0 -32 -17 -39 -42 c-10 -37 -14 -79 -15 -119c3 -50 13 -96 18 -118c4 -20 17 -37 28 -37c20 0 46 18 70 38c11 10 28 27 49 50"],58427:[469,17,604,32,571,"571 86l-21 -16c-86 -65 -127 -87 -159 -87c-48 0 -68 38 -83 123c-30 -26 -69 -59 -99 -81c-33 -22 -69 -42 -118 -42c-35 0 -60 31 -58 75c4 97 45 205 93 296c22 32 44 58 69 79c37 30 52 36 72 36c35 0 65 -13 82 -36c17 -21 28 -52 35 -110l9 -70c12 14 21 27 26 32 c27 40 66 85 105 165l14 -9c5 -13 5 -25 12 -39c-5 -14 -49 -75 -65 -96c-26 -33 -53 -67 -84 -102c7 -45 21 -96 33 -120c7 -12 20 -19 34 -19c12 0 20 3 52 23l34 21zM302 153l-22 189c-3 30 -9 39 -24 39c-13 0 -33 -17 -44 -42c-17 -37 -31 -79 -41 -119 c-9 -50 -11 -96 -12 -118c-1 -20 7 -37 17 -37c18 0 45 18 70 38c13 10 32 27 56 50"],58428:[469,17,667,44,622,"622 86l-22 -16c-93 -65 -136 -87 -171 -87c-52 0 -73 38 -90 123c-31 -26 -74 -59 -105 -81c-36 -22 -74 -42 -127 -42c-37 0 -64 31 -62 75c4 97 48 205 100 296c23 32 47 58 73 79c40 30 57 36 78 36c37 0 70 -13 88 -36c18 -21 30 -52 38 -110l9 -70 c13 14 23 27 28 32c29 40 71 85 112 165l16 -9c5 -13 5 -25 12 -39c-5 -14 -52 -75 -69 -96c-28 -33 -57 -67 -90 -102c7 -45 22 -96 35 -120c8 -12 22 -19 37 -19c13 0 21 3 56 23l36 21zM333 153l-23 189c-3 30 -10 39 -26 39c-14 0 -35 -17 -48 -42 c-18 -37 -32 -79 -44 -119c-9 -50 -11 -96 -12 -118c-1 -20 8 -37 18 -37c19 0 48 18 76 38c13 10 34 27 59 50"],58429:[711,277,686,124,614,"610 235c28 -136 -91 -246 -266 -246c-58 0 -103 9 -152 31c-3 -78 13 -191 23 -280c-32 -4 -40 -9 -68 -17l-18 8l-5 642l5 125c2 59 10 94 68 137c56 44 132 76 179 76c59 0 116 -46 127 -101c12 -55 -4 -86 -63 -164c-2 -4 -7 -10 -9 -14c-15 -21 -20 -33 -20 -46 l1 -5c57 -12 84 -21 115 -39c46 -26 71 -55 83 -107zM512 228c-17 85 -82 124 -182 124c-27 0 -45 -3 -84 -16l-9 12l11 43c12 0 17 0 25 -1c5 -1 16 -1 25 -1c47 0 66 13 92 38c46 78 58 104 49 148c-11 51 -57 86 -114 86c-56 0 -99 -30 -109 -82c-3 -22 -7 -99 -10 -200 l-11 -213c2 -16 4 -26 5 -36c14 -66 76 -107 163 -107c48 0 85 14 111 43c37 41 51 101 38 162"],58430:[711,277,755,143,668,"664 235c30 -136 -97 -246 -285 -246c-63 0 -111 9 -164 31c-3 -78 14 -191 25 -280c-34 -4 -43 -9 -73 -17l-19 8l-5 642l5 125c2 59 11 94 72 137c60 44 143 76 193 76c63 0 124 -46 136 -101c13 -55 -4 -86 -67 -164c-3 -4 -7 -10 -10 -14c-16 -21 -22 -33 -22 -46 l1 -5c62 -12 91 -21 124 -39c49 -26 76 -55 89 -107zM559 228c-18 85 -88 124 -195 124c-30 0 -49 -3 -91 -16l-10 12l13 43c12 0 18 0 27 -1c4 -1 17 -1 27 -1c50 0 70 13 98 38c49 78 63 104 53 148c-13 51 -62 86 -123 86c-60 0 -106 -30 -117 -82 c-4 -22 -7 -99 -11 -200l-11 -213c1 -16 4 -26 5 -36c15 -66 81 -107 174 -107c52 0 93 14 120 43c40 41 55 101 41 162"],58431:[711,277,654,17,592,"592 235c-4 -136 -143 -246 -310 -246c-55 0 -96 9 -138 31c-21 -78 -32 -191 -43 -280c-31 -4 -40 -9 -68 -17l-16 8l145 642l33 125c16 59 32 94 96 137c64 44 144 76 189 76c56 0 99 -46 98 -101c-2 -55 -25 -86 -98 -164c-4 -4 -9 -10 -12 -14 c-19 -21 -28 -33 -31 -46v-5c52 -12 76 -21 101 -39c38 -26 55 -55 54 -107zM508 575c1 51 -34 86 -89 86c-53 0 -100 -30 -122 -82c-9 -22 -30 -99 -56 -200l-60 -213c-2 -16 -2 -26 -4 -36c-2 -66 48 -107 130 -107c46 0 85 14 116 43c46 41 73 101 75 162 c3 85 -50 124 -145 124c-26 0 -44 -3 -84 -16l-6 12l21 43c11 0 16 0 23 -1c5 -1 15 -1 24 -1c45 0 65 13 96 38c62 78 80 104 81 148"],58432:[711,277,721,28,645,"645 235c-5 -136 -154 -246 -333 -246c-60 0 -103 9 -148 31c-23 -78 -34 -191 -46 -280c-34 -4 -43 -9 -73 -17l-17 8l155 642l36 125c17 59 34 94 103 137c68 44 154 76 202 76c60 0 107 -46 105 -101s-26 -86 -105 -164c-3 -4 -9 -10 -13 -14c-20 -21 -29 -33 -32 -46 v-5c55 -12 81 -21 108 -39c40 -26 59 -55 58 -107zM555 575c1 51 -37 86 -96 86c-57 0 -108 -30 -131 -82c-9 -22 -32 -99 -60 -200l-64 -213c-3 -16 -3 -26 -4 -36c-3 -66 50 -107 139 -107c49 0 92 14 124 43c49 41 78 101 81 162c3 85 -54 124 -156 124 c-28 0 -47 -3 -90 -16l-7 12l23 43c11 0 17 0 25 -1c5 -1 16 -1 26 -1c48 0 70 13 103 38c66 78 85 104 87 148"],58433:[718,272,693,88,638,"633 221c33 -134 -81 -238 -260 -238c-60 0 -108 9 -174 32c0 -9 -2 -18 -2 -26l20 -240c-20 -2 -26 -5 -74 -14c-16 -4 -21 -5 -36 -7l-11 7l-5 249l-2 471c-1 87 5 109 67 161c99 81 141 102 204 102c81 0 143 -41 158 -105c13 -50 -15 -105 -69 -179 c-3 -4 -8 -10 -10 -14c-11 -19 -17 -29 -18 -42v-7c122 -13 191 -62 212 -150zM490 211c-20 82 -75 128 -153 128c-21 0 -41 -3 -83 -14l-9 6l6 51c11 -3 17 -4 33 -4c51 0 69 18 84 39c28 36 40 59 46 71c10 28 15 63 7 96c-12 46 -54 76 -110 76c-61 0 -88 -36 -89 -119 l-9 -331v-27c0 -19 3 -40 6 -55c16 -64 77 -108 150 -108c56 0 93 24 115 73c14 34 16 75 6 118"],58434:[718,272,762,104,694,"688 221c36 -134 -86 -238 -279 -238c-63 0 -115 9 -186 32c0 -9 -3 -18 -3 -26l22 -240c-22 -2 -28 -5 -79 -14c-18 -4 -23 -5 -39 -7l-12 7l-5 249l-2 471c-1 87 5 109 72 161c106 81 151 102 219 102c87 0 153 -41 169 -105c14 -50 -16 -105 -73 -179 c-4 -4 -9 -10 -11 -14c-13 -19 -19 -29 -20 -42v-7c131 -13 205 -62 227 -150zM535 211c-21 82 -80 128 -164 128c-23 0 -44 -3 -89 -14l-10 6l7 51c11 -3 17 -4 35 -4c55 0 75 18 91 39c29 36 43 59 49 71c11 28 16 63 7 96c-12 46 -58 76 -118 76c-65 0 -94 -36 -96 -119 l-10 -331v-27c0 -19 4 -40 8 -55c17 -64 82 -108 161 -108c60 0 99 24 123 73c14 34 17 75 6 118"],58435:[718,272,661,-13,611,"611 221c0 -134 -132 -238 -303 -238c-57 0 -100 9 -158 32c-2 -9 -7 -18 -8 -26l-36 -240c-21 -2 -27 -5 -75 -14c-16 -4 -20 -5 -35 -7l-9 7l53 249l107 471c19 87 30 109 102 161c112 81 157 102 217 102c78 0 127 -41 126 -105c1 -50 -38 -105 -106 -179 c-5 -4 -10 -10 -14 -14c-15 -19 -23 -29 -27 -42l-1 -7c113 -13 167 -62 167 -150zM493 584c0 46 -34 76 -87 76c-58 0 -92 -36 -113 -119l-85 -331l-6 -27c-5 -19 -6 -40 -6 -55c0 -64 48 -108 117 -108c54 0 94 24 126 73c21 34 33 75 33 118c0 82 -41 128 -115 128 c-21 0 -40 -3 -83 -14l-7 6l18 51c9 -3 14 -4 29 -4c50 0 71 18 90 39c35 36 52 59 60 71c17 28 29 63 29 96"],58436:[718,272,728,-5,665,"665 221c0 -134 -141 -238 -325 -238c-61 0 -108 9 -170 32c-2 -9 -7 -18 -9 -26l-38 -240c-22 -2 -29 -5 -80 -14c-17 -4 -22 -5 -38 -7l-10 7l57 249l115 471c21 87 32 109 109 161c121 81 169 102 234 102c83 0 136 -41 135 -105c1 -50 -41 -105 -115 -179l-14 -14 c-16 -19 -24 -29 -29 -42l-2 -7c122 -13 180 -62 180 -150zM538 584c0 46 -36 76 -93 76c-62 0 -99 -36 -121 -119l-91 -331l-7 -27c-5 -19 -7 -40 -7 -55c1 -64 52 -108 127 -108c57 0 100 24 135 73c22 34 35 75 35 118c0 82 -44 128 -124 128c-22 0 -43 -3 -89 -14l-8 6 l20 51c10 -3 15 -4 32 -4c52 0 76 18 96 39c37 36 56 59 65 71c17 28 30 63 30 96"],58437:[482,226,658,41,680,"680 -121l-53 -61c-35 -41 -74 -44 -101 -44c-47 0 -90 56 -136 177l-82 208c-106 -135 -151 -264 -185 -385l-27 4c-10 7 -27 17 -44 30c44 123 135 261 242 390c-55 148 -99 219 -149 219c-29 0 -57 -19 -87 -66l-17 9l53 93c10 18 35 29 67 29c87 0 140 -78 187 -221 c74 82 153 159 228 221c11 -7 26 -18 39 -27l6 -12c-109 -75 -193 -148 -259 -220l76 -193c19 -44 51 -121 69 -149c22 -28 45 -42 69 -42c26 0 52 18 91 59"],58438:[482,226,724,53,739,"739 -121l-56 -61c-39 -41 -80 -44 -109 -44c-51 0 -96 56 -146 177l-88 208c-114 -135 -162 -264 -199 -385l-29 4c-11 7 -29 17 -46 30c47 123 144 261 259 390c-59 148 -107 219 -160 219c-32 0 -61 -19 -93 -66l-19 9l57 93c11 18 38 29 73 29c93 0 150 -78 200 -221 c79 82 164 159 244 221c13 -7 29 -18 43 -27l6 -12c-117 -75 -207 -148 -278 -220l81 -193c21 -44 55 -121 74 -149c24 -28 49 -42 75 -42c27 0 55 18 97 59"],58439:[482,226,627,-38,651,"651 443c-121 -75 -218 -148 -298 -220l28 -193c8 -44 20 -121 31 -149c15 -28 34 -42 57 -42c24 0 53 18 100 59l7 -19l-64 -61c-43 -41 -80 -44 -107 -44c-44 0 -72 56 -88 177l-30 208c-132 -135 -205 -264 -265 -385l-25 4c-8 7 -22 17 -35 30 c71 123 189 261 320 390c-17 148 -43 219 -90 219c-28 0 -59 -19 -98 -66l-15 9l72 93c14 18 41 29 71 29c83 0 115 -78 127 -221c89 82 182 159 268 221c9 -7 21 -18 31 -27"],58440:[482,226,692,-31,708,"708 443c-130 -75 -234 -148 -319 -220l29 -193c8 -44 22 -121 33 -149c16 -28 37 -42 61 -42c26 0 57 18 107 59l9 -19l-69 -61c-47 -41 -86 -44 -115 -44c-48 0 -77 56 -94 177l-33 208c-141 -135 -219 -264 -284 -385l-27 4c-9 7 -24 17 -37 30 c75 123 202 261 343 390c-19 148 -46 219 -97 219c-30 0 -63 -19 -105 -66l-16 9l77 93c15 18 44 29 77 29c89 0 123 -78 136 -221c95 82 195 159 287 221c11 -7 23 -18 34 -27"],58441:[469,232,733,34,725,"725 -113l-18 -21c-84 -94 -132 -98 -172 -98c-55 0 -89 47 -137 168l-78 191c-79 -104 -137 -220 -164 -359c-16 0 -31 7 -48 11l-55 32c46 129 139 252 245 371c-67 174 -113 202 -152 202c-38 0 -76 -31 -88 -69l-24 13l49 96c4 8 12 14 17 20c22 23 56 25 82 25 c42 0 81 -18 114 -51c19 -21 39 -61 77 -152l184 203c16 -12 37 -23 54 -35l9 -17c-82 -65 -159 -131 -225 -202l47 -109c39 -93 81 -192 104 -224c15 -18 43 -34 64 -34c19 0 36 9 65 38l26 27"],58442:[469,232,805,45,787,"787 -113l-18 -21c-91 -94 -143 -98 -186 -98c-59 0 -95 47 -146 168l-84 191c-85 -104 -147 -220 -176 -359c-18 0 -34 7 -52 11l-58 32c48 129 148 252 262 371c-72 174 -121 202 -163 202c-40 0 -82 -31 -94 -69l-27 13l54 96c4 8 13 14 17 20c24 23 60 25 88 25 c46 0 88 -18 123 -51c21 -21 42 -61 83 -152l197 203c18 -12 40 -23 58 -35l10 -17c-88 -65 -171 -131 -242 -202l51 -109c42 -93 86 -192 112 -224c16 -18 45 -34 68 -34c20 0 39 9 70 38l28 27"],58443:[469,232,699,-36,644,"644 417c-93 -65 -182 -131 -261 -202l19 -109c16 -93 33 -192 48 -224c10 -18 32 -34 53 -34c17 0 36 9 70 38l32 27l16 -26l-21 -21c-102 -94 -149 -98 -188 -98c-52 0 -73 47 -91 168l-30 191c-99 -104 -181 -220 -239 -359c-16 0 -28 7 -44 11l-44 32 c73 129 190 252 318 371c-23 174 -60 202 -97 202c-36 0 -80 -31 -100 -69l-20 13l69 96c6 8 15 14 21 20c26 23 59 25 84 25c40 0 73 -18 97 -51c13 -21 22 -61 38 -152l222 203c13 -12 30 -23 43 -35"],58444:[469,232,769,-29,701,"701 417c-100 -65 -196 -131 -281 -202l21 -109c17 -93 35 -192 51 -224c11 -18 35 -34 57 -34c19 0 39 9 76 38l33 27l18 -26l-23 -21c-110 -94 -160 -98 -201 -98c-56 0 -79 47 -98 168l-32 191c-107 -104 -195 -220 -257 -359c-17 0 -30 7 -47 11l-47 32 c78 129 204 252 341 371c-25 174 -64 202 -104 202c-39 0 -86 -31 -107 -69l-22 13l75 96c6 8 15 14 21 20c28 23 64 25 91 25c43 0 78 -18 104 -51c14 -21 24 -61 41 -152l238 203c14 -12 32 -23 47 -35"],58445:[711,11,544,72,476,"470 284c24 -79 -25 -157 -67 -207c-6 -9 -13 -17 -22 -24c-45 -43 -83 -64 -133 -64c-74 0 -135 26 -170 151c-18 55 9 114 30 153c31 55 75 104 121 149c6 5 14 12 24 18c-53 61 -80 93 -97 147c-17 60 11 104 101 104c29 0 123 -15 146 -28l4 -9c-6 -19 -2 -45 -4 -61 l-10 -5c-21 25 -61 44 -72 48c-29 11 -57 23 -91 23c-40 0 -54 -25 -48 -47c13 -44 100 -117 155 -163c52 -43 107 -94 133 -185zM409 198c2 10 3 36 -3 52c-21 72 -76 130 -122 180c-10 -5 -15 -9 -20 -13c-63 -55 -105 -123 -106 -205c-2 -18 -2 -45 3 -61 c20 -66 64 -112 120 -112c63 0 114 83 128 159"],58446:[711,11,603,86,520,"514 284c26 -79 -27 -157 -73 -207c-6 -9 -13 -17 -23 -24c-48 -43 -88 -64 -142 -64c-80 0 -145 26 -184 151c-18 55 10 114 34 153c33 55 80 104 129 149c7 5 16 12 25 18c-56 61 -86 93 -103 147c-18 60 11 104 108 104c31 0 132 -15 156 -28l5 -9 c-6 -19 -2 -45 -5 -61l-9 -5c-24 25 -67 44 -78 48c-32 11 -61 23 -98 23c-43 0 -58 -25 -52 -47c15 -44 108 -117 167 -163c56 -43 115 -94 143 -185zM449 198c1 10 2 36 -4 52c-22 72 -81 130 -131 180c-10 -5 -16 -9 -21 -13c-68 -55 -113 -123 -115 -205 c-1 -18 -1 -45 4 -61c21 -66 69 -112 129 -112c68 0 122 83 138 159"],58447:[711,11,519,62,501,"501 674c-10 -19 -13 -45 -19 -61l-10 -5c-15 25 -48 44 -57 48c-26 11 -49 23 -82 23c-38 0 -57 -25 -57 -47c3 -44 69 -117 111 -163c39 -43 79 -94 83 -185c5 -79 -60 -157 -112 -207c-7 -9 -16 -17 -26 -24c-53 -43 -93 -64 -141 -64c-71 0 -123 26 -128 151 c-3 55 35 114 65 153c42 55 95 104 149 149c8 5 17 12 27 18c-36 61 -55 93 -57 147c-3 60 33 104 120 104c27 0 113 -15 132 -28zM401 250c-2 72 -41 130 -74 180c-10 -5 -17 -9 -22 -13c-73 -55 -129 -123 -149 -205c-5 -18 -11 -45 -11 -61c4 -66 35 -112 89 -112 c60 0 127 83 159 159c3 10 10 36 8 52"],58448:[711,11,576,76,547,"547 674c-11 -19 -14 -45 -20 -61l-11 -5c-16 25 -52 44 -61 48c-28 11 -53 23 -88 23c-41 0 -62 -25 -61 -47c3 -44 74 -117 118 -163c42 -43 86 -94 90 -185c5 -79 -65 -157 -120 -207c-8 -9 -17 -17 -29 -24c-56 -43 -100 -64 -151 -64c-76 0 -132 26 -137 151 c-4 55 38 114 70 153c45 55 102 104 160 149c8 5 18 12 29 18c-39 61 -59 93 -62 147c-3 60 36 104 129 104c29 0 121 -15 141 -28zM440 250c-3 72 -45 130 -80 180c-11 -5 -18 -9 -23 -13c-78 -55 -139 -123 -160 -205c-6 -18 -13 -45 -12 -61c4 -66 38 -112 95 -112 c65 0 137 83 171 159c3 10 11 36 9 52"],58449:[718,17,545,55,489,"480 309c26 -78 -1 -161 -71 -246c-41 -50 -98 -80 -162 -80c-84 0 -151 47 -182 142c-39 120 54 218 151 286c13 8 32 19 48 26c-39 41 -108 115 -126 171c-23 72 33 110 95 110c30 0 100 -12 127 -17c57 -11 65 -16 71 -17c9 -7 7 -5 14 -12c0 -47 0 -45 6 -92l-16 -3 c-51 32 -68 42 -117 65c-24 11 -58 29 -96 29c-43 0 -45 -27 -45 -32c13 -35 115 -115 175 -160c57 -42 99 -80 128 -170zM411 252c-31 95 -73 116 -115 155c-19 -6 -33 -13 -46 -22c-58 -34 -67 -87 -74 -149c-2 -30 10 -83 19 -111c16 -48 56 -78 99 -78 c49 0 77 29 103 88c6 10 28 70 14 117"],58450:[718,17,604,69,535,"525 309c27 -78 -1 -161 -76 -246c-44 -50 -106 -80 -175 -80c-89 0 -162 47 -195 142c-42 120 58 218 162 286c14 8 35 19 52 26c-42 41 -116 115 -135 171c-25 72 35 110 102 110c31 0 106 -12 136 -17c61 -11 70 -16 76 -17c10 -7 7 -5 15 -12c0 -47 0 -45 6 -92 l-17 -3c-54 32 -73 42 -126 65c-25 11 -62 29 -103 29c-45 0 -48 -27 -48 -32c14 -35 123 -115 188 -160c62 -42 106 -80 138 -170zM450 252c-33 95 -77 116 -123 155c-21 -6 -36 -13 -49 -22c-63 -34 -72 -87 -80 -149c-2 -30 11 -83 21 -111c17 -48 60 -78 106 -78 c52 0 82 29 110 88c6 10 31 70 15 117"],58451:[718,17,520,47,536,"536 672c-11 -47 -10 -45 -16 -92l-16 -3c-40 32 -54 42 -96 65c-20 11 -49 29 -84 29c-41 0 -49 -27 -50 -32c3 -35 82 -115 129 -160c45 -42 75 -80 83 -170c6 -78 -38 -161 -125 -246c-50 -50 -112 -80 -173 -80c-79 0 -133 47 -140 142c-10 120 101 218 210 286 c14 8 35 19 52 26c-28 41 -76 115 -81 171c-5 72 57 110 116 110c29 0 92 -12 117 -17c52 -11 59 -16 64 -17c7 -7 5 -5 10 -12zM406 252c-7 95 -42 116 -73 155c-20 -6 -34 -13 -49 -22c-63 -34 -84 -87 -105 -149c-9 -30 -9 -83 -7 -111c4 -48 35 -78 76 -78 c46 0 79 29 118 88c8 10 44 70 40 117"],58452:[718,17,577,59,585,"585 672c-12 -47 -11 -45 -17 -92l-17 -3c-44 32 -59 42 -103 65c-22 11 -53 29 -91 29c-44 0 -53 -27 -54 -32c4 -35 88 -115 139 -160c48 -42 81 -80 89 -170c6 -78 -41 -161 -134 -246c-54 -50 -120 -80 -186 -80c-85 0 -143 47 -151 142c-9 120 110 218 226 286 c15 8 37 19 56 26c-30 41 -82 115 -87 171c-5 72 62 110 125 110c30 0 99 -12 126 -17c55 -11 62 -16 68 -17c7 -7 6 -5 11 -12zM445 252c-8 95 -44 116 -78 155c-21 -6 -37 -13 -52 -22c-68 -34 -91 -87 -113 -149c-10 -30 -11 -83 -8 -111c4 -48 38 -78 81 -78 c50 0 86 29 127 88c9 10 47 70 43 117"],58453:[484,11,528,72,481,"481 77c-79 -62 -138 -88 -195 -88c-62 0 -126 12 -168 50c-19 18 -37 38 -44 73c-5 28 -2 67 31 93c32 27 59 44 84 51c-66 11 -108 38 -116 79c-7 37 30 81 60 102c42 29 81 47 132 47c39 0 97 -10 138 -28c-8 -36 -13 -62 -10 -107h-32l-9 66c-2 2 -9 17 -28 23 c-19 7 -37 11 -61 11c-65 0 -121 -45 -110 -101c10 -53 62 -80 132 -80c23 0 45 3 68 10l4 -10c-2 -7 -3 -31 -2 -37c-21 5 -45 7 -74 7c-111 0 -126 -51 -114 -113c12 -64 94 -86 150 -86c41 0 93 17 147 55"],58454:[484,11,585,86,525,"525 77c-84 -62 -148 -88 -209 -88c-66 0 -135 12 -180 50c-21 18 -40 38 -47 73c-6 28 -3 67 33 93c35 27 63 44 90 51c-71 11 -116 38 -125 79c-7 37 33 81 66 102c44 29 86 47 141 47c42 0 104 -10 148 -28c-8 -36 -14 -62 -11 -107h-34l-10 66c-2 2 -10 17 -30 23 c-21 7 -40 11 -66 11c-70 0 -129 -45 -118 -101c11 -53 67 -80 142 -80c25 0 49 3 73 10l4 -10c-2 -7 -3 -31 -2 -37c-22 5 -48 7 -79 7c-119 0 -135 -51 -123 -113c14 -64 102 -86 162 -86c44 0 100 17 157 55"],58455:[484,11,504,53,447,"447 456c-16 -36 -27 -62 -35 -107h-31l7 66c-1 2 -5 17 -21 23c-17 7 -33 11 -56 11c-62 0 -125 -45 -128 -101c-3 -53 41 -80 107 -80c22 0 44 3 67 10l2 -10c-4 -7 -10 -31 -11 -37c-18 5 -41 7 -68 7c-106 0 -132 -51 -135 -113c-3 -64 70 -86 123 -86 c39 0 92 17 152 55l12 -17c-89 -62 -151 -88 -206 -88c-58 0 -117 12 -148 50c-14 18 -26 38 -24 73c1 28 13 67 50 93c37 27 67 44 92 51c-61 11 -94 38 -92 79c2 37 47 81 81 102c46 29 88 47 137 47c37 0 90 -10 125 -28"],58456:[484,11,559,66,489,"489 456c-17 -36 -29 -62 -38 -107h-32l7 66c-1 2 -5 17 -22 23c-19 7 -36 11 -61 11c-66 0 -134 -45 -137 -101c-3 -53 43 -80 115 -80c23 0 47 3 72 10l2 -10c-4 -7 -11 -31 -12 -37c-19 5 -44 7 -73 7c-114 0 -142 -51 -145 -113c-4 -64 75 -86 132 -86 c42 0 99 17 163 55l13 -17c-95 -62 -162 -88 -221 -88c-63 0 -125 12 -159 50c-15 18 -28 38 -26 73c1 28 14 67 54 93c40 27 71 44 99 51c-65 11 -101 38 -99 79c2 37 51 81 87 102c50 29 94 47 146 47c40 0 97 -10 135 -28"],58457:[471,17,555,55,519,"519 75c-101 -65 -158 -92 -227 -92c-91 0 -144 18 -183 51c-29 24 -44 42 -52 81c-12 58 35 106 154 133c-55 13 -66 28 -83 38c-26 15 -36 37 -39 54c-7 34 18 64 51 87c42 29 104 44 157 44s106 -9 159 -27c-13 -68 -12 -84 -10 -121h-40l-8 66c-2 4 -5 7 -8 11 c-17 22 -46 27 -88 27c-64 0 -111 -36 -101 -87s70 -79 144 -79c17 0 35 2 56 6c1 -3 3 -6 5 -11v-38c-29 5 -50 6 -70 6c-45 0 -83 -9 -114 -26s-43 -43 -36 -74c3 -15 13 -32 21 -40c16 -14 51 -37 147 -37c46 0 87 15 150 53c6 -10 10 -16 15 -25"],58458:[471,17,614,68,567,"567 75c-109 -65 -170 -92 -245 -92c-97 0 -154 18 -196 51c-31 24 -47 42 -56 81c-12 58 38 106 166 133c-59 13 -71 28 -89 38c-28 15 -39 37 -43 54c-7 34 20 64 55 87c46 29 113 44 169 44c57 0 114 -9 171 -27c-14 -68 -13 -84 -11 -121h-43l-8 66c-2 4 -6 7 -9 11 c-18 22 -50 27 -94 27c-69 0 -120 -36 -109 -87s76 -79 154 -79c19 0 38 2 60 6c2 -3 4 -6 6 -11v-38c-31 5 -54 6 -75 6c-48 0 -89 -9 -122 -26s-46 -43 -40 -74c4 -15 15 -32 24 -40c16 -14 54 -37 158 -37c49 0 92 15 160 53c7 -10 11 -16 17 -25"],58459:[471,17,530,37,494,"494 444c-28 -68 -31 -84 -38 -121h-38l8 66c-1 4 -3 7 -5 11c-11 22 -38 27 -77 27c-61 0 -115 -36 -117 -87s49 -79 119 -79c16 0 34 2 54 6c1 -3 2 -6 3 -11l-9 -38c-26 5 -47 6 -65 6c-43 0 -81 -9 -115 -26c-33 -17 -50 -43 -52 -74c0 -15 5 -32 12 -40 c11 -14 40 -37 131 -37c44 0 86 15 155 53c4 -10 6 -16 9 -25c-112 -65 -172 -92 -238 -92c-87 0 -133 18 -163 51c-22 24 -32 42 -30 81c2 58 57 106 177 133c-49 13 -56 28 -70 38c-21 15 -26 37 -25 54c1 34 32 64 69 87c47 29 110 44 160 44s99 -9 145 -27"],58460:[471,17,588,49,539,"539 444c-30 -68 -33 -84 -40 -121h-41l9 66c-1 4 -3 7 -6 11c-12 22 -41 27 -83 27c-65 0 -123 -36 -125 -87c-3 -51 52 -79 127 -79c18 0 37 2 59 6c1 -3 2 -6 3 -11l-10 -38c-28 5 -50 6 -70 6c-45 0 -87 -9 -123 -26c-35 -17 -54 -43 -56 -74c0 -15 6 -32 13 -40 c12 -14 43 -37 141 -37c47 0 92 15 166 53c4 -10 6 -16 9 -25c-120 -65 -184 -92 -255 -92c-93 0 -142 18 -175 51c-23 24 -34 42 -32 81c2 58 62 106 190 133c-53 13 -60 28 -75 38c-23 15 -28 37 -27 54c2 34 35 64 74 87c51 29 118 44 172 44s106 -9 155 -27"],58461:[482,11,579,72,532,"532 92c-89 -74 -142 -103 -210 -103c-60 0 -124 12 -170 50c-38 32 -62 73 -72 116c-5 17 -8 35 -8 53c0 86 25 150 84 203c52 46 118 71 193 71c60 0 121 -23 166 -60l-35 -52l-21 -2c-12 15 -29 32 -39 39c-29 24 -68 31 -106 31c-40 0 -77 -13 -103 -37 c-40 -37 -49 -90 -46 -139l124 -1l142 2l-7 -35l-5 -6l-161 1c-8 0 -63 0 -91 -3c1 -12 2 -25 6 -37c3 -11 5 -22 11 -32c31 -64 116 -112 167 -112c41 0 93 17 143 55l23 17"],58462:[482,11,640,86,580,"580 92c-96 -74 -152 -103 -225 -103c-65 0 -134 12 -183 50c-40 32 -66 73 -77 116c-5 17 -9 35 -9 53c0 86 27 150 91 203c56 46 127 71 207 71c65 0 130 -23 178 -60l-37 -52l-23 -2c-13 15 -31 32 -42 39c-31 24 -73 31 -113 31c-43 0 -84 -13 -111 -37 c-43 -37 -53 -90 -50 -139l134 -1l152 2l-7 -35l-6 -6l-172 1c-9 0 -68 0 -99 -3c2 -12 3 -25 6 -37c4 -11 7 -22 13 -32c33 -64 124 -112 179 -112c44 0 100 17 154 55l24 17"],58463:[482,11,553,68,545,"545 422l-45 -52l-21 -2c-7 15 -20 32 -28 39c-22 24 -57 31 -93 31c-38 0 -77 -13 -107 -37c-47 -37 -68 -90 -77 -139l119 -1l135 2l-14 -35l-7 -6l-152 1c-8 0 -60 0 -88 -3c-2 -12 -4 -25 -3 -37c0 -11 0 -22 3 -32c15 -64 84 -112 133 -112c39 0 92 17 149 55l26 17 l10 -19c-102 -74 -159 -103 -224 -103c-57 0 -116 12 -150 50c-29 32 -42 73 -42 116c-1 17 0 35 4 53c20 86 59 150 128 203c60 46 129 71 200 71c57 0 110 -23 144 -60"],58464:[482,11,612,83,594,"594 422l-48 -52l-23 -2c-8 15 -21 32 -30 39c-23 24 -61 31 -100 31c-41 0 -82 -13 -114 -37c-50 -37 -73 -90 -83 -139l128 -1l145 2l-16 -35l-7 -6l-163 1c-9 0 -65 0 -95 -3c-2 -12 -4 -25 -3 -37c1 -11 0 -22 4 -32c15 -64 90 -112 143 -112c42 0 99 17 159 55 l28 17l11 -19c-110 -74 -171 -103 -240 -103c-62 0 -125 12 -162 50c-31 32 -45 73 -45 116c0 17 1 35 5 53c21 86 63 150 137 203c64 46 138 71 214 71c62 0 119 -23 155 -60"],58465:[471,17,648,86,594,"594 86l-29 -18c-98 -65 -148 -85 -217 -85c-91 1 -146 16 -185 51c-34 30 -58 69 -68 108c-6 22 -9 44 -9 64c0 73 14 144 80 196c56 45 132 69 211 69c75 0 146 -25 196 -68l-56 -62l-18 1c-14 22 -32 44 -54 61c-23 18 -54 26 -86 26c-37 0 -73 -11 -98 -32 c-43 -34 -59 -87 -59 -134l134 -3l148 2l-12 -37l-6 -6l-176 -1l-84 -3c18 -67 31 -86 45 -104c13 -16 60 -64 156 -64c52 0 94 19 167 67"],58466:[471,17,714,101,647,"647 86l-31 -18c-106 -65 -159 -85 -234 -85c-97 1 -156 16 -197 51c-37 30 -63 69 -74 108c-6 22 -10 44 -10 64c0 73 16 144 86 196c60 45 143 69 227 69c80 0 156 -25 210 -68l-60 -62l-19 1c-15 22 -35 44 -58 61c-25 18 -58 26 -92 26c-40 0 -79 -11 -106 -32 c-45 -34 -63 -87 -63 -134l144 -3l159 2l-13 -37l-7 -6l-188 -1l-91 -3c20 -67 33 -86 49 -104c14 -16 64 -64 167 -64c56 0 101 19 180 67"],58467:[471,17,618,80,596,"596 403l-68 -62l-17 1c-8 22 -20 44 -37 61c-18 18 -45 26 -76 26c-35 0 -72 -11 -101 -32c-48 -34 -76 -87 -87 -134l127 -3l141 2l-19 -37l-8 -6l-167 -1l-81 -3c2 -67 9 -86 19 -104c8 -16 42 -64 134 -64c49 0 93 19 174 67l12 -28l-31 -18 c-109 -65 -160 -85 -227 -85c-86 1 -135 16 -164 51c-25 30 -39 69 -40 108c0 22 1 44 6 64c17 73 48 144 122 196c64 45 142 69 217 69c71 0 133 -25 171 -68"],58468:[471,17,682,95,649,"649 403l-73 -62l-18 1c-9 22 -22 44 -40 61c-19 18 -49 26 -81 26c-38 0 -78 -11 -109 -32c-52 -34 -81 -87 -93 -134l136 -3l152 2l-21 -37l-9 -6l-179 -1l-87 -3c2 -67 10 -86 21 -104c9 -16 45 -64 143 -64c53 0 101 19 187 67l13 -28l-33 -18 c-117 -65 -173 -85 -244 -85c-92 1 -144 16 -176 51c-27 30 -42 69 -43 108c0 22 2 44 7 64c18 73 51 144 130 196c69 45 153 69 234 69c76 0 142 -25 183 -68"],58469:[482,276,622,15,531,"530 373l-27 -560c-1 -24 1 -43 6 -72c-26 -3 -61 -9 -95 -17l-13 14c7 10 14 23 16 39l32 542c2 33 0 52 -4 71c-4 16 -13 24 -25 24c-52 0 -122 -62 -166 -145c-36 -70 -45 -135 -37 -261c-25 -4 -50 -10 -77 -17l-10 11c14 144 16 335 4 387c-4 15 -14 25 -27 25 c-7 0 -15 -4 -34 -17l-46 -29l-12 20l28 20c72 53 110 74 134 74c17 0 29 -12 34 -33c4 -11 4 -22 4 -41l-7 -161c43 74 69 110 105 145c54 54 123 90 171 90c22 0 38 -13 42 -35c5 -19 7 -45 4 -74"],58470:[482,276,686,25,579,"578 373l-29 -560c-1 -24 2 -43 7 -72c-29 -3 -65 -9 -102 -17l-14 14c8 10 15 23 17 39l35 542c1 33 0 52 -5 71c-4 16 -14 24 -27 24c-55 0 -130 -62 -178 -145c-38 -70 -48 -135 -40 -261c-27 -4 -54 -10 -82 -17l-11 11c15 144 17 335 4 387c-4 15 -15 25 -29 25 c-7 0 -16 -4 -36 -17l-50 -29l-13 20l31 20c77 53 118 74 143 74c19 0 31 -12 37 -33c4 -11 4 -22 4 -41l-7 -161c46 74 73 110 113 145c57 54 131 90 183 90c23 0 40 -13 45 -35c5 -19 7 -45 4 -74"],58471:[482,276,593,61,562,"562 447c0 -19 -4 -45 -14 -74l-155 -560c-7 -24 -9 -43 -11 -72c-26 -3 -60 -9 -95 -17l-9 14c9 10 19 23 25 39l156 542c9 33 12 52 12 71c0 16 -6 24 -18 24c-50 0 -130 -62 -192 -145c-50 -70 -74 -135 -95 -261c-25 -4 -51 -10 -77 -17l-8 11c47 144 93 335 93 387 c0 15 -7 25 -19 25c-7 0 -15 -4 -37 -17l-50 -29l-7 20l32 20c80 53 121 74 144 74c17 0 25 -12 25 -33c1 -11 -2 -22 -6 -41l-44 -161c59 74 91 110 134 145c64 54 138 90 183 90c21 0 33 -13 33 -35"],58472:[482,276,655,74,612,"612 447c0 -19 -4 -45 -15 -74l-166 -560c-7 -24 -10 -43 -12 -72c-28 -3 -64 -9 -101 -17l-10 14c10 10 20 23 26 39l168 542c9 33 13 52 13 71c0 16 -7 24 -20 24c-53 0 -139 -62 -206 -145c-53 -70 -79 -135 -102 -261c-27 -4 -54 -10 -83 -17l-7 11 c49 144 99 335 99 387c1 15 -8 25 -20 25c-7 0 -17 -4 -40 -17l-54 -29l-8 20l35 20c86 53 130 74 155 74c17 0 26 -12 27 -33c1 -11 -2 -22 -7 -41l-47 -161c63 74 98 110 144 145c68 54 147 90 196 90c23 0 36 -13 35 -35"],58473:[469,271,640,16,554,"554 344l-19 -468c-2 -55 5 -94 11 -117c0 0 1 -5 3 -11c-49 -3 -86 -7 -146 -19l-15 18l15 12c5 5 9 22 11 49l1 26l17 403c0 53 4 95 -1 112c-3 14 -14 21 -28 21c-55 0 -129 -110 -147 -216c-6 -34 -7 -104 -2 -150c-41 -2 -94 -10 -117 -17l-15 11 c17 139 21 300 6 355c-4 12 -8 17 -17 17c-13 0 -28 -6 -43 -17l-31 -22l-21 27l80 62c43 34 75 49 104 49c19 0 33 -11 38 -30c8 -29 8 -55 2 -157l-3 -60c24 60 36 85 67 122c59 74 137 125 191 125c27 0 48 -17 55 -42c5 -14 5 -44 4 -83"],58474:[469,271,706,26,604,"604 344l-20 -468c-3 -55 5 -94 11 -117c0 0 1 -5 4 -11c-53 -3 -93 -7 -158 -19l-16 18l16 12c7 5 10 22 13 49l1 26l18 403c0 53 4 95 -1 112c-4 14 -15 21 -31 21c-59 0 -137 -110 -157 -216c-6 -34 -7 -104 -2 -150c-45 -2 -101 -10 -126 -17l-16 11 c19 139 23 300 7 355c-4 12 -9 17 -19 17c-13 0 -29 -6 -45 -17l-34 -22l-23 27l86 62c47 34 81 49 112 49c21 0 36 -11 40 -30c9 -29 9 -55 3 -157l-4 -60c26 60 40 85 73 122c62 74 147 125 205 125c28 0 51 -17 59 -42c5 -14 5 -44 4 -83"],58475:[469,271,611,55,580,"580 427c1 -14 -6 -44 -16 -83l-126 -468c-15 -55 -17 -94 -17 -117v-11c-47 -3 -83 -7 -144 -19l-10 18l17 12c7 5 14 22 23 49l7 26l110 403c12 53 25 95 24 112c0 14 -8 21 -22 21c-52 0 -148 -110 -190 -216c-13 -34 -30 -104 -37 -150c-39 -2 -91 -10 -115 -17 l-11 11c48 139 89 300 87 355c0 12 -3 17 -12 17c-12 0 -28 -6 -44 -17l-35 -22l-14 27l90 62c50 34 84 49 111 49c19 0 29 -11 29 -30c1 -29 -5 -55 -34 -157l-17 -60c36 60 54 85 92 122c73 74 160 125 211 125c25 0 42 -17 43 -42"],58476:[469,271,674,68,632,"632 427c1 -14 -7 -44 -18 -83l-135 -468c-16 -55 -18 -94 -18 -117c0 0 0 -5 1 -11c-51 -3 -90 -7 -155 -19l-11 18l19 12c7 5 14 22 23 49l8 26l118 403c13 53 27 95 27 112c0 14 -9 21 -24 21c-57 0 -159 -110 -204 -216c-14 -34 -33 -104 -40 -150 c-42 -2 -98 -10 -123 -17l-13 11c52 139 96 300 94 355c0 12 -3 17 -13 17c-13 0 -29 -6 -47 -17l-37 -22l-16 27l97 62c53 34 90 49 119 49c20 0 31 -11 31 -30c1 -29 -5 -55 -37 -157l-18 -60c40 60 59 85 99 122c79 74 172 125 227 125c27 0 45 -17 46 -42"],58477:[482,226,674,-6,633,"633 396c-25 -40 -26 -60 -26 -69c-1 -3 -3 -5 -11 -7c-24 -6 -69 -68 -89 -130c-17 -55 -33 -131 -28 -200l2 -172c-20 -10 -35 -29 -51 -44l-39 9l8 183c2 59 9 118 13 177c-17 90 -34 141 -95 230c-14 23 -58 64 -118 64c-30 0 -59 -23 -71 -35 c-34 -33 -54 -84 -60 -126l-30 -5c-15 19 -24 30 -44 49c11 35 58 93 78 109c50 46 94 53 123 53c33 0 85 -6 138 -58c31 -30 60 -67 87 -125c14 -31 25 -59 39 -122c35 127 108 229 151 239c7 0 10 -15 23 -20"],58478:[482,226,742,3,689,"689 396c-27 -40 -28 -60 -29 -69c0 -3 -2 -5 -10 -7c-26 -6 -75 -68 -97 -130c-18 -55 -35 -131 -30 -200l2 -172c-21 -10 -37 -29 -54 -44l-42 9l8 183c3 59 10 118 14 177c-18 90 -36 141 -101 230c-16 23 -62 64 -127 64c-32 0 -63 -23 -77 -35 c-36 -33 -57 -84 -64 -126l-32 -5c-16 19 -26 30 -47 49c12 35 62 93 84 109c53 46 100 53 131 53c36 0 92 -6 148 -58c34 -30 65 -67 94 -125c15 -31 27 -59 42 -122c38 127 116 229 162 239c8 0 11 -15 25 -20"],58479:[482,226,642,26,652,"652 396c-34 -40 -39 -60 -42 -69c-1 -3 -3 -5 -11 -7c-24 -6 -82 -68 -115 -130c-29 -55 -62 -131 -73 -200l-38 -172c-21 -10 -40 -29 -59 -44l-35 9l50 183c16 59 36 118 53 177c5 90 1 141 -36 230c-9 23 -41 64 -99 64c-28 0 -61 -23 -75 -35 c-40 -33 -71 -84 -86 -126l-30 -5c-10 19 -16 30 -30 49c18 35 76 93 99 109c58 46 102 53 129 53c32 0 80 -6 118 -58c23 -30 41 -67 54 -125c6 -31 10 -59 9 -122c63 127 156 229 199 239c7 0 6 -15 18 -20"],58480:[482,226,708,37,709,"709 396c-36 -40 -42 -60 -45 -69c-1 -3 -3 -5 -12 -7c-26 -6 -87 -68 -124 -130c-31 -55 -66 -131 -78 -200l-41 -172c-22 -10 -42 -29 -63 -44l-37 9l53 183c17 59 39 118 58 177c4 90 0 141 -40 230c-9 23 -43 64 -105 64c-31 0 -66 -23 -82 -35 c-42 -33 -75 -84 -92 -126l-32 -5c-10 19 -17 30 -32 49c19 35 82 93 106 109c62 46 110 53 139 53c34 0 86 -6 127 -58c24 -30 44 -67 57 -125c7 -31 11 -59 10 -122c68 127 168 229 214 239c7 0 6 -15 19 -20"],58481:[469,232,642,-5,633,"633 381c-21 -35 -24 -61 -25 -70c-34 -13 -71 -91 -97 -168c-17 -51 -16 -94 -15 -163l4 -163c-26 -13 -41 -31 -61 -49l-64 13l8 177c3 49 4 96 4 156c0 29 -2 54 -7 78c-10 52 -33 99 -73 160c-13 21 -52 59 -102 59c-24 0 -50 -22 -60 -33c-29 -30 -48 -79 -53 -123 l-48 -7c-22 22 -31 35 -49 56c12 36 59 95 76 112c49 47 97 53 127 53c40 0 97 -18 144 -70c30 -33 48 -63 74 -120c11 -17 38 -96 45 -125c36 106 94 240 133 250c13 0 27 -12 39 -23"],58482:[469,232,708,4,689,"689 381c-23 -35 -26 -61 -27 -70c-36 -13 -76 -91 -104 -168c-18 -51 -18 -94 -17 -163l5 -163c-28 -13 -44 -31 -66 -49l-68 13l9 177c3 49 4 96 3 156c0 29 -1 54 -7 78c-11 52 -36 99 -78 160c-14 21 -56 59 -110 59c-26 0 -53 -22 -64 -33c-32 -30 -52 -79 -57 -123 l-51 -7c-24 22 -34 35 -53 56c13 36 63 95 82 112c52 47 104 53 136 53c43 0 104 -18 155 -70c31 -33 51 -63 78 -120c13 -17 42 -96 49 -125c39 106 101 240 143 250c14 0 29 -12 42 -23"],58483:[469,232,613,23,648,"648 381c-29 -35 -37 -61 -40 -70c-35 -13 -89 -91 -131 -168c-28 -51 -38 -94 -53 -163l-34 -163c-27 -13 -46 -31 -69 -49l-57 13l48 177c14 49 26 96 40 156c6 29 10 54 11 78c3 52 -8 99 -32 160c-8 21 -36 59 -84 59c-23 0 -52 -22 -64 -33 c-35 -30 -65 -79 -80 -123l-47 -7c-15 22 -21 35 -33 56c20 36 78 95 98 112c58 47 105 53 133 53c38 0 89 -18 121 -70c21 -33 32 -63 42 -120c7 -17 15 -96 15 -125c59 106 145 240 184 250c12 0 23 -12 32 -23"],58484:[469,232,676,34,705,"705 381c-31 -35 -40 -61 -43 -70c-38 -13 -95 -91 -141 -168c-30 -51 -40 -94 -56 -163l-37 -163c-29 -13 -49 -31 -74 -49l-62 13l53 177c15 49 27 96 42 156c7 29 11 54 12 78c3 52 -9 99 -35 160c-8 21 -38 59 -89 59c-25 0 -56 -22 -70 -33 c-37 -30 -69 -79 -85 -123l-50 -7c-17 22 -23 35 -36 56c21 36 83 95 105 112c62 47 112 53 143 53c41 0 95 -18 130 -70c22 -33 34 -63 45 -120c8 -17 16 -96 16 -125c63 106 155 240 198 250c13 0 24 -12 34 -23"],58485:[482,9,346,106,334,"334 99l-30 -25c-74 -64 -110 -83 -150 -83c-22 0 -38 15 -43 40c-4 13 -5 26 -4 55c1 11 1 14 0 21l21 239c0 19 3 49 -5 116l75 20l17 -14c-4 -17 -6 -33 -7 -48l-17 -304c-2 -22 -1 -30 0 -40c3 -12 11 -20 20 -20c14 0 34 9 63 30l44 31"],58486:[482,9,390,123,368,"368 99l-32 -25c-80 -64 -118 -83 -161 -83c-24 0 -41 15 -47 40c-4 13 -5 26 -4 55c2 11 2 14 0 21l23 239c0 19 3 49 -5 116l79 20l19 -14c-4 -17 -6 -33 -7 -48l-19 -304c-2 -22 -1 -30 0 -40c4 -12 12 -20 22 -20c15 0 36 9 68 30l46 31"],58487:[482,9,331,69,298,"298 99l-34 -25c-86 -64 -124 -83 -162 -83c-21 0 -33 15 -32 40c-1 13 1 26 9 55c4 11 4 14 5 21l75 239c4 19 14 49 22 116l76 20l13 -14c-7 -17 -13 -33 -18 -48l-87 -304c-7 -22 -8 -30 -9 -40c1 -12 6 -20 15 -20c13 0 34 9 67 30l49 31"],58488:[482,9,373,84,329,"329 99l-37 -25c-92 -64 -133 -83 -174 -83c-22 0 -34 15 -34 40c0 13 2 26 10 55c4 11 5 14 5 21l81 239c4 19 15 49 24 116l81 20l14 -14c-8 -17 -14 -33 -19 -48l-93 -304c-8 -22 -9 -30 -10 -40c0 -12 7 -20 16 -20c14 0 36 9 72 30l52 31"],58489:[469,17,411,96,390,"390 99l-74 -57c-55 -41 -97 -59 -139 -59c-40 0 -67 21 -75 60c-5 17 -6 20 -5 65l5 139c1 48 10 139 -4 202c38 0 78 7 124 20l20 -12c-4 -38 -5 -60 -8 -91l-12 -197c-1 -13 -4 -57 1 -77c6 -21 14 -28 34 -28c22 0 36 5 57 21l54 40"],58490:[469,17,460,112,428,"428 99l-80 -57c-59 -41 -103 -59 -149 -59c-43 0 -72 21 -81 60c-5 17 -6 20 -5 65l5 139c2 48 11 139 -3 202c40 0 83 7 132 20l22 -12c-5 -38 -6 -60 -8 -91l-14 -197c-1 -13 -3 -57 2 -77c6 -21 14 -28 36 -28c24 0 38 5 62 21l58 40"],58491:[469,17,393,63,351,"351 99l-84 -57c-62 -41 -105 -59 -145 -59c-39 0 -60 21 -58 60c-1 17 -1 20 10 65l37 139c12 48 42 139 43 202c36 0 76 7 123 20l17 -12c-14 -38 -20 -60 -29 -91l-58 -197c-4 -13 -16 -57 -17 -77c1 -21 7 -28 27 -28s35 5 59 21l61 40"],58492:[469,17,440,76,386,"386 99l-90 -57c-66 -41 -113 -59 -156 -59c-41 0 -64 21 -63 60c0 17 0 20 12 65l39 139c13 48 45 139 47 202c39 0 81 7 131 20l18 -12c-14 -38 -20 -60 -30 -91l-62 -197c-5 -13 -18 -57 -18 -77c0 -21 7 -28 28 -28c22 0 37 5 64 21l64 40"],58493:[482,9,613,31,596,"596 67l-47 -32c-45 -31 -69 -44 -84 -44c-29 0 -78 68 -196 268c-30 -32 -51 -72 -52 -116l-3 -135l-73 -17l-12 7c21 129 31 334 20 393c-2 12 -12 21 -23 21s-21 -5 -51 -23l-32 -21l-12 20l28 20c74 53 114 73 138 73c17 0 28 -10 32 -31c3 -12 3 -24 2 -42l-2 -26 c-3 -22 -3 -62 -5 -85l-3 -66c110 175 190 251 266 251c14 0 36 -3 56 -9l-7 -63c-20 4 -32 6 -43 6c-57 0 -105 -25 -163 -86l-13 -14c68 -123 104 -177 156 -241c13 -17 23 -23 34 -23c10 0 17 2 31 10l45 24"],58494:[482,9,676,42,649,"649 67l-50 -32c-49 -31 -75 -44 -91 -44c-30 0 -84 68 -210 268c-32 -32 -55 -72 -56 -116l-3 -135l-78 -17l-13 7c23 129 33 334 21 393c-2 12 -13 21 -25 21c-11 0 -22 -5 -54 -23l-35 -21l-13 20l30 20c81 53 123 73 149 73c18 0 30 -10 35 -31c2 -12 2 -24 1 -42 l-2 -26c-3 -22 -3 -62 -5 -85l-4 -66c118 175 204 251 285 251c16 0 39 -3 61 -9l-8 -63c-21 4 -34 6 -45 6c-62 0 -113 -25 -175 -86l-15 -14c74 -123 112 -177 168 -241c14 -17 24 -23 37 -23c11 0 18 2 33 10l48 24"],58495:[482,9,585,76,584,"584 473l-22 -63c-18 4 -29 6 -39 6c-54 0 -106 -25 -175 -86l-16 -14c36 -123 58 -177 93 -241c9 -17 16 -23 27 -23c10 0 16 2 32 10l48 24l8 -19l-52 -32c-51 -31 -76 -44 -90 -44c-28 0 -59 68 -125 268c-36 -32 -65 -72 -76 -116l-34 -135l-74 -17l-9 7 c50 129 107 334 109 393c1 12 -6 21 -17 21c-10 0 -21 -5 -53 -23l-36 -21l-7 20l31 20c84 53 126 73 149 73c16 0 25 -10 24 -31c-1 -12 -4 -24 -9 -42l-8 -26c-7 -22 -17 -62 -24 -85l-18 -66c145 175 239 251 311 251c14 0 34 -3 52 -9"],58496:[482,9,646,91,636,"636 473l-23 -63c-20 4 -32 6 -42 6c-59 0 -114 -25 -188 -86l-18 -14c40 -123 62 -177 100 -241c10 -17 18 -23 29 -23s18 2 35 10l51 24l9 -19l-56 -32c-54 -31 -82 -44 -97 -44c-29 0 -63 68 -133 268c-39 -32 -71 -72 -82 -116l-37 -135l-79 -17l-10 7 c53 129 115 334 118 393c0 12 -7 21 -19 21c-11 0 -23 -5 -57 -23l-39 -21l-7 20l34 20c89 53 135 73 159 73c18 0 27 -10 25 -31c0 -12 -3 -24 -9 -42l-8 -26c-8 -22 -19 -62 -26 -85l-20 -66c156 175 257 251 334 251c15 0 36 -3 56 -9"],58497:[469,17,699,34,665,"665 73l-44 -31c-55 -39 -99 -59 -128 -59c-26 0 -49 23 -95 97l-96 155l-29 -34c-18 -26 -20 -31 -22 -97c-1 -54 -1 -69 3 -101c-30 -2 -47 -3 -101 -14l-17 -3l-4 9c8 43 11 67 13 92l6 107c6 109 1 142 -2 160c-2 10 -9 16 -17 16c-11 0 -26 -7 -44 -20l-34 -24 l-20 26l79 64c45 36 83 53 113 53c19 0 31 -11 35 -32c3 -15 3 -36 0 -78l-1 -2c-2 -18 -2 -33 -5 -67l-4 -68c36 57 89 119 143 171c58 54 100 76 152 76c14 0 31 -3 51 -9l-9 -70c-26 6 -41 8 -58 8c-60 0 -109 -26 -151 -80l109 -173c30 -48 64 -80 84 -80 c12 0 25 5 48 20l28 17"],58498:[469,17,769,45,723,"723 73l-47 -31c-60 -39 -107 -59 -138 -59c-28 0 -52 23 -101 97l-104 155l-31 -34c-19 -26 -21 -31 -23 -97c-2 -54 -1 -69 3 -101c-32 -2 -51 -3 -109 -14l-17 -3l-5 9c8 43 12 67 14 92l6 107c6 109 2 142 -2 160c-2 10 -10 16 -18 16c-11 0 -28 -7 -48 -20l-36 -24 l-22 26l86 64c48 36 88 53 121 53c20 0 33 -11 38 -32c3 -15 3 -36 -1 -78v-2c-3 -18 -3 -33 -6 -67l-5 -68c40 57 96 119 154 171c62 54 108 76 163 76c15 0 34 -3 55 -9l-10 -70c-28 6 -43 8 -62 8c-65 0 -117 -26 -162 -80l117 -173c33 -48 69 -80 90 -80 c13 0 27 5 52 20l30 17"],58499:[469,17,666,70,632,"632 460l-25 -70c-24 6 -37 8 -53 8c-58 0 -110 -26 -162 -80l63 -173c18 -48 43 -80 61 -80c12 0 26 5 51 20l30 17l10 -29l-49 -31c-62 -39 -108 -59 -136 -59c-25 0 -41 23 -68 97l-55 155l-35 -34c-23 -26 -27 -31 -44 -97c-14 -54 -17 -69 -20 -101 c-30 -2 -46 -3 -100 -14l-16 -3l-2 9c17 43 25 67 33 92l31 107c30 109 34 142 35 160c0 10 -5 16 -13 16c-10 0 -26 -7 -46 -20l-39 -24l-13 26l91 64c51 36 91 53 120 53c18 0 27 -11 26 -32c0 -15 -6 -36 -18 -78l-2 -2c-6 -18 -10 -33 -20 -67l-20 -68 c48 57 113 119 176 171c68 54 113 76 162 76c13 0 30 -3 47 -9"],58500:[469,17,734,85,687,"687 460l-26 -70c-26 6 -39 8 -57 8c-62 0 -118 -26 -174 -80l68 -173c19 -48 46 -80 65 -80c13 0 28 5 55 20l32 17l11 -29l-53 -31c-66 -39 -116 -59 -145 -59c-27 0 -45 23 -73 97l-60 155l-38 -34c-24 -26 -28 -31 -46 -97c-16 -54 -19 -69 -22 -101 c-32 -2 -50 -3 -107 -14l-18 -3l-2 9c18 43 28 67 36 92l33 107c32 109 36 142 37 160c1 10 -5 16 -13 16c-11 0 -29 -7 -50 -20l-41 -24l-14 26l97 64c55 36 98 53 129 53c19 0 29 -11 28 -32c-1 -15 -6 -36 -20 -78l-1 -2c-7 -18 -11 -33 -22 -67l-22 -68 c52 57 122 119 189 171c73 54 122 76 175 76c14 0 31 -3 49 -9"],58501:[483,17,775,50,725,"725 114l-52 -93c-11 -18 -35 -30 -67 -30c-87 0 -112 51 -112 207c0 43 8 85 18 121l-158 -179c-50 -58 -74 -90 -116 -144c-29 -2 -43 -10 -71 -13c0 0 -17 19 -27 39c21 21 35 32 54 48c21 58 39 118 39 194c0 96 -44 152 -87 153c-30 0 -49 -19 -79 -66l-17 9l53 93 c10 18 34 30 66 30c87 0 112 -51 112 -207c0 -50 -11 -102 -25 -147l165 166c30 31 106 121 149 175c26 3 13 3 42 7c0 0 16 -24 25 -44c-19 -20 -43 -40 -68 -61c-15 -48 -27 -95 -27 -162c0 -96 45 -152 87 -153c30 0 49 19 79 66"],58502:[483,17,851,63,788,"788 114l-57 -93c-11 -18 -37 -30 -71 -30c-93 0 -120 51 -120 207c0 43 8 85 19 121l-169 -179c-54 -58 -80 -90 -126 -144c-30 -2 -45 -10 -76 -13c0 0 -18 19 -28 39c22 21 37 32 58 48c22 58 42 118 42 194c0 96 -48 152 -94 153c-32 0 -53 -19 -85 -66l-18 9l57 93 c11 18 36 30 71 30c93 0 120 -51 120 -207c0 -50 -12 -102 -27 -147l177 166c32 31 114 121 160 175c28 3 14 3 45 7c0 0 17 -24 27 -44c-21 -20 -46 -40 -73 -61c-16 -48 -29 -95 -29 -162c0 -96 48 -152 94 -153c32 0 52 19 84 66"],58503:[483,17,739,88,674,"674 114l-72 -93c-14 -18 -39 -30 -70 -30c-83 0 -95 51 -59 207c10 43 28 85 46 121l-192 -179c-61 -58 -92 -90 -145 -144c-27 -2 -42 -10 -70 -13c0 0 -12 19 -16 39c24 21 40 32 62 48c33 58 65 118 82 194c22 96 -7 152 -47 153c-29 0 -52 -19 -91 -66l-14 9l72 93 c14 18 39 30 70 30c83 0 95 -51 59 -207c-12 -50 -35 -102 -58 -147l195 166c36 31 129 121 182 175c26 3 14 3 42 7c0 0 10 -24 14 -44c-23 -20 -51 -40 -79 -61c-26 -48 -48 -95 -63 -162c-22 -96 7 -152 47 -153c29 0 52 19 91 66"],58504:[483,17,812,104,733,"733 114l-77 -93c-15 -18 -43 -30 -75 -30c-89 0 -102 51 -64 207c11 43 30 85 49 121l-206 -179c-66 -58 -98 -90 -155 -144c-30 -2 -46 -10 -76 -13c0 0 -13 19 -17 39c26 21 43 32 67 48c35 58 69 118 88 194c24 96 -8 152 -51 153c-30 0 -55 -19 -97 -66l-15 9l77 93 c15 18 42 30 75 30c89 0 102 -51 63 -207c-12 -50 -37 -102 -62 -147l210 166c38 31 138 121 195 175c28 3 15 3 45 7c0 0 11 -24 15 -44c-25 -20 -54 -40 -85 -61c-27 -48 -51 -95 -68 -162c-23 -96 8 -152 51 -153c31 0 55 19 97 66"],58505:[469,17,775,52,723,"723 124l-54 -96c-11 -20 -55 -45 -94 -45c-68 0 -91 49 -91 205c0 27 3 55 9 82l-106 -121c-51 -58 -71 -94 -111 -154c-29 -2 -57 -5 -95 -10c-22 15 -33 27 -46 39c32 33 40 43 71 75c13 50 23 101 23 153c0 71 -21 132 -64 132c-38 0 -70 -37 -89 -69l-24 13l54 96 c12 20 55 45 94 45c69 0 92 -49 92 -205c0 -28 -4 -57 -11 -84c36 39 61 72 106 119c29 31 77 98 120 152c28 2 48 9 76 12c0 0 47 -32 56 -52c-24 -25 -45 -41 -70 -63c-14 -49 -22 -98 -22 -148c0 -71 20 -132 64 -132c38 0 70 37 88 69"],58506:[469,17,851,65,785,"785 124l-57 -96c-13 -20 -59 -45 -101 -45c-74 0 -98 49 -98 205c0 27 3 55 9 82l-114 -121c-54 -58 -76 -94 -119 -154c-31 -2 -60 -5 -102 -10c-23 15 -34 27 -49 39c34 33 43 43 76 75c15 50 25 101 25 153c0 71 -22 132 -69 132c-41 0 -75 -37 -95 -69l-26 13l58 96 c12 20 59 45 101 45c74 0 98 -49 98 -205c0 -28 -3 -57 -11 -84c38 39 65 72 113 119c32 31 84 98 129 152c31 2 52 9 82 12c0 0 51 -32 61 -52c-26 -25 -49 -41 -76 -63c-15 -49 -24 -98 -24 -148c0 -71 22 -132 69 -132c41 0 75 37 95 69"],58507:[469,17,739,83,674,"674 124l-73 -96c-16 -20 -63 -45 -100 -45c-65 0 -76 49 -40 205c6 27 16 55 28 82l-129 -121c-62 -58 -90 -94 -142 -154c-28 -2 -54 -5 -93 -10c-17 15 -24 27 -34 39c38 33 48 43 85 75c24 50 45 101 57 153c16 71 11 132 -30 132c-36 0 -76 -37 -100 -69l-20 13 l73 96c16 20 63 45 100 45c65 0 76 -49 40 -205c-7 -28 -17 -57 -30 -84c43 39 75 72 128 119c36 31 97 98 150 152c28 2 48 9 76 12c0 0 37 -32 41 -52c-29 -25 -53 -41 -82 -63c-24 -49 -43 -98 -55 -148c-17 -71 -11 -132 30 -132c36 0 75 37 100 69"],58508:[469,17,812,98,733,"733 124l-79 -96c-17 -20 -67 -45 -107 -45c-70 0 -81 49 -43 205c7 27 18 55 30 82l-139 -121c-66 -58 -96 -94 -152 -154c-29 -2 -58 -5 -99 -10c-19 15 -26 27 -37 39c41 33 51 43 91 75c26 50 48 101 61 153c18 71 12 132 -32 132c-39 0 -81 -37 -108 -69l-21 13 l79 96c17 20 67 45 107 45c70 0 81 -49 43 -205c-7 -28 -18 -57 -32 -84c46 39 80 72 137 119c39 31 104 98 161 152c30 2 52 9 82 12c0 0 40 -32 44 -52c-31 -25 -57 -41 -88 -63c-27 -49 -47 -98 -59 -148c-18 -71 -12 -132 32 -132c39 0 81 37 108 69"],58509:[711,12,671,17,656,"656 85c-95 -72 -132 -94 -160 -94c-18 0 -33 11 -40 28l-159 397c-101 -163 -135 -255 -192 -406c-27 -8 -42 -13 -61 -22l-27 22c44 80 190 331 266 439l-37 93c-22 58 -61 103 -91 103c-10 0 -42 -12 -62 -19l-1 24c22 14 62 39 89 61c54 -6 108 -77 165 -217 l141 -349c18 -34 28 -58 40 -70c16 -19 20 -19 25 -19c9 0 35 10 64 30l27 17"],58510:[711,12,738,28,714,"714 85c-102 -72 -142 -94 -172 -94c-20 0 -36 11 -43 28l-171 397c-108 -163 -145 -255 -206 -406c-29 -8 -45 -13 -65 -22l-29 22c47 80 203 331 285 439l-40 93c-24 58 -65 103 -97 103c-11 0 -45 -12 -67 -19l-1 24c24 14 66 39 95 61c59 -6 117 -77 177 -217 l152 -349c19 -34 30 -58 43 -70c17 -19 22 -19 27 -19c10 0 37 10 69 30l28 17"],58511:[711,12,640,-24,602,"602 85c-107 -72 -148 -94 -175 -94c-17 0 -29 11 -31 28l-60 397c-134 -163 -187 -255 -276 -406c-28 -8 -44 -13 -64 -22l-20 22c60 80 257 331 355 439l-14 93c-8 58 -34 103 -63 103c-9 0 -43 -12 -64 -19l5 24c24 14 68 39 99 61c50 -6 85 -77 107 -217l53 -349 c9 -34 14 -58 22 -70c11 -19 15 -19 20 -19c8 0 35 10 68 30l29 17"],58512:[711,12,706,-17,655,"655 85c-115 -72 -158 -94 -187 -94c-19 0 -31 11 -34 28l-64 397c-144 -163 -201 -255 -297 -406c-29 -8 -46 -13 -68 -22l-22 22c65 80 276 331 381 439l-15 93c-8 58 -36 103 -67 103c-10 0 -46 -12 -69 -19l5 24c27 14 74 39 106 61c55 -6 92 -77 115 -217l58 -349 c10 -34 14 -58 23 -70c12 -19 17 -19 21 -19c10 0 38 10 73 30l32 17"],58513:[718,19,688,21,667,"667 84c-11 -8 -15 -10 -28 -20c-81 -58 -130 -81 -174 -81c-21 0 -33 18 -45 42l-141 353c-64 -119 -109 -244 -157 -369c-32 -9 -43 -17 -69 -28l-32 27c73 157 138 252 238 419l-49 126c-18 45 -54 72 -78 76c-5 1 -10 1 -14 1c-13 0 -48 -14 -55 -17l-3 32 c23 14 65 39 108 71c11 1 22 2 27 2c34 0 71 -32 98 -77c22 -35 47 -105 70 -161l138 -342c16 -30 26 -52 38 -66c3 -4 11 -9 17 -9c13 0 29 10 64 32l28 17"],58514:[718,19,757,32,726,"726 84c-12 -8 -17 -10 -31 -20c-87 -58 -139 -81 -186 -81c-23 0 -36 18 -48 42l-152 353c-69 -119 -117 -244 -169 -369c-34 -9 -46 -17 -74 -28l-34 27c78 157 148 252 255 419l-53 126c-19 45 -57 72 -84 76c-5 1 -10 1 -14 1c-14 0 -52 -14 -59 -17l-4 32 c26 14 71 39 117 71c12 1 24 2 29 2c36 0 75 -32 105 -77c23 -35 50 -105 75 -161l148 -342c17 -30 28 -52 41 -66c3 -4 12 -9 18 -9c14 0 31 10 69 32l30 17"],58515:[718,19,657,-21,612,"612 84c-12 -8 -17 -10 -31 -20c-91 -58 -143 -81 -185 -81c-20 0 -27 18 -33 42l-53 353c-89 -119 -160 -244 -235 -369c-32 -9 -45 -17 -72 -28l-24 27c105 157 190 252 323 419l-17 126c-7 45 -34 72 -57 76c-4 1 -9 1 -13 1c-12 0 -49 -14 -56 -17l4 32 c26 14 72 39 120 71c11 1 22 2 26 2c33 0 60 -32 75 -77c13 -35 21 -105 30 -161l52 -342c8 -30 13 -52 21 -66c2 -4 8 -9 14 -9c12 0 30 10 69 32l30 17"],58516:[718,19,723,-14,666,"666 84c-13 -8 -18 -10 -34 -20c-97 -58 -153 -81 -197 -81c-23 0 -30 18 -36 42l-57 353c-95 -119 -172 -244 -253 -369c-34 -9 -47 -17 -77 -28l-26 27c114 157 205 252 348 419l-19 126c-7 45 -37 72 -61 76c-5 1 -9 1 -14 1c-13 0 -52 -14 -61 -17l5 32 c28 14 77 39 129 71c12 1 23 2 28 2c35 0 64 -32 81 -77c13 -35 22 -105 31 -161l56 -342c10 -30 14 -52 23 -66c2 -4 9 -9 15 -9c13 0 32 10 74 32l32 17"],58517:[482,276,702,49,664,"664 85c-97 -72 -134 -94 -164 -94c-22 0 -38 15 -43 40c-4 16 -5 38 -2 76l13 132c-24 -51 -44 -79 -80 -125c-61 -74 -124 -125 -158 -125c-4 0 -12 1 -27 4l35 -225c1 -13 -6 -23 -31 -32l-32 -12l-17 8l9 660c-1 11 -12 20 -23 20c-10 0 -21 -5 -50 -23l-32 -21 l-13 20l29 20c74 54 112 74 136 74c16 0 27 -11 32 -32c2 -12 3 -26 3 -42l-8 -271c-2 -26 -1 -37 4 -52c3 -17 9 -26 19 -26c47 0 124 74 171 166c24 46 36 113 39 189v51l74 17l10 -9l-20 -357c-3 -16 0 -32 1 -40c2 -10 9 -17 18 -17c14 0 39 11 65 27l25 17"],58518:[482,276,772,62,721,"721 85c-103 -72 -143 -94 -175 -94c-24 0 -41 15 -46 40c-5 16 -6 38 -2 76l13 132c-25 -51 -46 -79 -86 -125c-65 -74 -132 -125 -169 -125c-4 0 -12 1 -28 4l36 -225c2 -13 -6 -23 -33 -32l-34 -12l-19 8l10 660c-1 11 -12 20 -24 20c-11 0 -22 -5 -54 -23l-35 -21 l-13 20l30 20c80 54 121 74 147 74c17 0 29 -11 34 -32c3 -12 4 -26 4 -42l-9 -271c-2 -26 -1 -37 4 -52c4 -17 10 -26 21 -26c50 0 132 74 183 166c26 46 39 113 42 189v51l79 17l11 -9l-22 -357c-2 -16 0 -32 2 -40c2 -10 9 -17 19 -17c15 0 42 11 70 27l27 17"],58519:[482,276,670,45,608,"608 85c-108 -72 -149 -94 -177 -94c-21 0 -33 15 -31 40c-1 16 3 38 15 76l43 132c-35 -51 -60 -79 -105 -125c-75 -74 -147 -125 -180 -125c-3 0 -11 1 -24 4l-19 -225c-2 -13 -11 -23 -37 -32l-34 -12l-14 8l162 660c1 11 -7 20 -18 20c-9 0 -20 -5 -53 -23l-35 -21 l-8 20l32 20c84 54 124 74 147 74c15 0 24 -11 23 -32c0 -12 -3 -26 -6 -42l-71 -271c-8 -26 -9 -37 -8 -52c-1 -17 2 -26 12 -26c45 0 135 74 201 166c33 46 61 113 81 189l12 51l74 17l8 -9l-102 -357c-6 -16 -8 -32 -8 -40c-1 -10 4 -17 13 -17c13 0 40 11 68 27l28 17"],58520:[482,276,737,57,662,"662 85c-116 -72 -160 -94 -190 -94c-23 0 -35 15 -34 40c0 16 4 38 17 76l46 132c-38 -51 -64 -79 -113 -125c-81 -74 -158 -125 -193 -125c-3 0 -11 1 -26 4l-21 -225c-2 -13 -11 -23 -39 -32l-36 -12l-16 8l174 660c2 11 -7 20 -18 20s-23 -5 -58 -23l-38 -21l-8 20 l35 20c89 54 133 74 157 74c17 0 26 -11 25 -32c-1 -12 -3 -26 -7 -42l-75 -271c-9 -26 -11 -37 -10 -52c-1 -17 3 -26 14 -26c48 0 144 74 215 166c36 46 66 113 87 189l13 51l80 17l8 -9l-110 -357c-6 -16 -8 -32 -8 -40c-1 -10 5 -17 14 -17c14 0 43 11 74 27l30 17"],58521:[469,271,683,27,665,"665 88l-35 -26c-57 -46 -116 -79 -140 -79c-23 0 -44 17 -51 43c-2 16 -3 41 0 81l8 117c-68 -153 -142 -224 -244 -242l20 -205c2 -19 -26 -35 -87 -48l-13 9l16 398c1 15 1 29 1 42c7 99 8 156 3 175c-3 12 -14 23 -23 23c-5 0 -22 -8 -36 -16l-36 -21l-21 26l78 54 c45 31 89 50 120 50c20 0 33 -13 39 -35c7 -30 8 -47 2 -147l-6 -137c-3 -26 0 -49 3 -66c3 -8 13 -13 23 -13c33 0 80 53 118 131c36 78 48 169 33 245c38 0 74 5 121 18l13 -11l-16 -181c-5 -167 -7 -183 -6 -187c2 -7 9 -12 20 -12c16 0 37 9 57 25l20 17"],58522:[469,271,751,38,723,"723 88l-37 -26c-62 -46 -125 -79 -151 -79c-25 0 -47 17 -54 43c-3 16 -4 41 0 81l8 117c-73 -153 -152 -224 -261 -242l21 -205c2 -19 -29 -35 -94 -48l-13 9l17 398c1 15 1 29 1 42c7 99 9 156 3 175c-3 12 -15 23 -25 23c-5 0 -23 -8 -38 -16l-39 -21l-23 26l84 54 c48 31 96 50 129 50c21 0 36 -13 42 -35c7 -30 8 -47 2 -147l-7 -137c-3 -26 0 -49 3 -66c4 -8 14 -13 25 -13c36 0 86 53 127 131c39 78 51 169 35 245c41 0 80 5 130 18l14 -11l-17 -181c-5 -167 -8 -183 -6 -187c2 -7 9 -12 21 -12c17 0 40 9 61 25l22 17"],58523:[469,271,651,14,610,"610 88l-38 -26c-66 -46 -130 -79 -153 -79c-22 0 -37 17 -38 43c2 16 6 41 19 81l35 117c-101 -153 -187 -224 -289 -242l-29 -205c-2 -19 -33 -35 -93 -48l-10 9l107 398c5 15 8 29 11 42c29 99 44 156 43 175c0 12 -8 23 -17 23c-4 0 -22 -8 -37 -16l-40 -21l-14 26 l87 54c50 31 97 50 126 50c19 0 29 -13 29 -35c0 -30 -3 -47 -32 -147l-38 -137c-8 -26 -12 -49 -12 -66c1 -8 9 -13 19 -13c31 0 88 53 142 131c53 78 85 169 89 245c36 0 72 5 119 18l10 -11l-58 -181c-43 -167 -48 -183 -48 -187c0 -7 6 -12 15 -12c16 0 39 9 61 25 l23 17"],58524:[469,271,717,24,664,"664 88l-41 -26c-70 -46 -139 -79 -164 -79c-23 0 -40 17 -41 43c2 16 7 41 21 81l37 117c-108 -153 -201 -224 -310 -242l-31 -205c-2 -19 -35 -35 -100 -48l-11 9l115 398c5 15 9 29 12 42c31 99 47 156 46 175c0 12 -9 23 -18 23c-5 0 -24 -8 -40 -16l-43 -21l-14 26 l93 54c53 31 103 50 135 50c20 0 30 -13 31 -35c-1 -30 -4 -47 -34 -147l-41 -137c-9 -26 -13 -49 -13 -66c1 -8 9 -13 20 -13c34 0 95 53 153 131c57 78 91 169 95 245c38 0 77 5 128 18l10 -11l-61 -181c-46 -167 -53 -183 -52 -187c0 -7 6 -12 17 -12c16 0 40 9 64 25 l26 17"],58525:[482,12,591,9,532,"532 473c7 -35 -47 -188 -85 -277c-79 -192 -199 -207 -242 -208l-24 15c-5 19 -7 35 -10 57l-33 301c-3 29 -19 49 -35 49c-6 0 -11 -2 -22 -9l-56 -33l-16 18l83 56c51 33 62 40 78 40c20 0 32 -20 40 -62c12 -64 32 -275 37 -304c4 -27 6 -39 10 -63 c46 6 106 23 146 124c22 53 68 198 52 286c24 2 31 8 62 19"],58526:[482,12,653,19,580,"580 473c8 -35 -50 -188 -91 -277c-84 -192 -213 -207 -260 -208l-26 15c-5 19 -7 35 -10 57l-35 301c-4 29 -21 49 -38 49c-7 0 -12 -2 -24 -9l-60 -33l-17 18l89 56c55 33 67 40 84 40c21 0 34 -20 43 -62c12 -64 34 -275 39 -304c5 -27 6 -39 11 -63 c49 6 113 23 156 124c25 53 74 198 57 286c26 2 33 8 66 19"],58527:[482,12,564,55,573,"573 473c-2 -35 -88 -188 -145 -277c-120 -192 -237 -207 -279 -208l-19 15c0 19 1 35 4 57l38 301c4 29 -7 49 -22 49c-6 0 -11 -2 -23 -9l-61 -33l-11 18l92 56c56 33 68 40 84 40c18 0 26 -20 23 -62c-3 -64 -33 -275 -35 -304c-2 -27 -4 -39 -5 -63 c45 6 106 23 167 124c34 53 112 198 117 286c23 2 31 8 63 19"],58528:[482,12,624,68,624,"624 473c-1 -35 -94 -188 -155 -277c-129 -192 -255 -207 -300 -208l-21 15c0 19 2 35 5 57l41 301c4 29 -8 49 -24 49c-6 0 -11 -2 -25 -9l-65 -33l-12 18l99 56c60 33 73 40 90 40c20 0 28 -20 25 -62c-4 -64 -35 -275 -38 -304c-2 -27 -4 -39 -5 -63 c48 6 113 23 180 124c36 53 119 198 124 286c26 2 34 8 68 19"],58529:[469,17,601,0,548,"548 457c-7 -43 -30 -111 -66 -214c-20 -53 -76 -156 -125 -201c-54 -50 -100 -57 -162 -59l-21 12c-12 45 -22 98 -28 160l-16 197c-1 11 -12 18 -25 18c-23 0 -50 -13 -84 -41l-21 28l79 62c39 30 81 50 107 50c28 0 49 -24 57 -63c5 -24 8 -52 11 -80l11 -163 c4 -34 6 -64 13 -100c52 4 102 47 139 142c31 77 40 175 29 242c38 2 39 7 86 20"],58530:[469,17,664,9,597,"597 457c-7 -43 -32 -111 -71 -214c-21 -53 -81 -156 -134 -201c-58 -50 -107 -57 -173 -59l-23 12c-13 45 -24 98 -30 160l-17 197c-1 11 -14 18 -27 18c-25 0 -54 -13 -90 -41l-23 28l85 62c41 30 87 50 115 50c30 0 53 -24 62 -63c5 -24 8 -52 11 -80l12 -163 c4 -34 6 -64 13 -100c57 4 110 47 150 142c34 77 43 175 31 242c41 2 42 7 92 20"],58531:[469,17,574,39,585,"585 457c-17 -43 -54 -111 -113 -214c-31 -53 -108 -156 -166 -201c-62 -50 -108 -57 -167 -59l-18 12c0 45 2 98 11 160l30 197c2 11 -7 18 -19 18c-22 0 -51 -13 -89 -41l-15 28l90 62c44 30 89 50 114 50c26 0 41 -24 40 -63c-1 -24 -5 -52 -9 -80l-27 -163 c-4 -34 -9 -64 -11 -100c51 4 108 47 166 142c47 77 79 175 83 242c37 2 39 7 87 20"],58532:[469,17,634,51,637,"637 457c-18 -43 -58 -111 -121 -214c-33 -53 -116 -156 -178 -201c-67 -50 -116 -57 -179 -59l-20 12c0 45 2 98 12 160l33 197c1 11 -9 18 -22 18c-23 0 -54 -13 -95 -41l-16 28l97 62c47 30 95 50 122 50c28 0 44 -24 43 -63c-1 -24 -5 -52 -10 -80l-28 -163 c-5 -34 -10 -64 -12 -100c54 4 115 47 178 142c50 77 84 175 89 242c39 2 42 7 93 20"],58533:[482,11,895,59,834,"831 384c8 -42 2 -110 -16 -163c-22 -63 -60 -126 -101 -167c-46 -45 -90 -65 -140 -65c-65 0 -120 41 -143 103c-35 -29 -54 -49 -94 -71c-29 -16 -70 -32 -103 -32c-42 0 -71 14 -101 40c-46 39 -59 89 -70 147c-14 76 15 163 86 230c25 24 70 57 96 76l22 -18 c-10 -11 -28 -28 -39 -38c-83 -81 -95 -162 -77 -254c6 -30 20 -66 48 -89c22 -20 53 -33 86 -33c39 0 69 16 97 40c28 25 32 67 39 101l7 122l70 26l15 -14c-3 -17 -8 -31 -9 -48l-7 -77c-2 -26 1 -39 3 -54c13 -66 56 -107 113 -107c100 0 179 162 151 311 c-8 40 -29 63 -61 63c-11 0 -20 -3 -29 -9l-16 19l48 47c9 8 20 12 36 12c42 0 78 -40 89 -98"],58534:[482,11,980,73,905,"902 384c8 -42 1 -110 -18 -163c-23 -63 -64 -126 -109 -167c-49 -45 -95 -65 -150 -65c-70 0 -128 41 -153 103c-37 -29 -58 -49 -101 -71c-31 -16 -75 -32 -110 -32c-46 0 -77 14 -109 40c-49 39 -63 89 -75 147c-15 76 16 163 92 230c27 24 75 57 103 76l24 -18 c-10 -11 -30 -28 -42 -38c-89 -81 -102 -162 -83 -254c7 -30 21 -66 52 -89c24 -20 57 -33 93 -33c41 0 74 16 103 40c31 25 34 67 42 101l8 122l75 26l16 -14c-4 -17 -8 -31 -10 -48l-7 -77c-2 -26 0 -39 3 -54c14 -66 61 -107 121 -107c108 0 193 162 162 311 c-8 40 -30 63 -65 63c-12 0 -21 -3 -31 -9l-17 19l51 47c10 8 21 12 38 12c46 0 85 -40 97 -98"],58535:[482,11,854,56,838,"838 384c-2 -42 -24 -110 -54 -163c-35 -63 -86 -126 -135 -167c-54 -45 -100 -65 -148 -65c-62 0 -105 41 -113 103c-39 -29 -62 -49 -106 -71c-31 -16 -73 -32 -105 -32c-40 0 -64 14 -87 40c-34 39 -35 89 -32 147c4 76 52 163 134 230c30 24 81 57 110 76l16 -18 c-11 -11 -33 -28 -45 -38c-98 -81 -128 -162 -132 -254c-2 -30 3 -66 25 -89c16 -20 43 -33 74 -33c37 0 70 16 101 40c33 25 46 67 61 101l35 122l73 26l11 -14c-8 -17 -15 -31 -20 -48l-24 -77c-8 -26 -9 -39 -10 -54c-3 -66 29 -107 82 -107c96 0 209 162 216 311 c2 40 -12 63 -42 63c-11 0 -20 -3 -30 -9l-11 19l56 47c11 8 22 12 37 12c40 0 66 -40 63 -98"],58536:[482,11,935,69,908,"908 384c-2 -42 -25 -110 -57 -163c-38 -63 -92 -126 -145 -167c-58 -45 -107 -65 -159 -65c-67 0 -112 41 -121 103c-42 -29 -67 -49 -114 -71c-33 -16 -78 -32 -112 -32c-44 0 -70 14 -94 40c-37 39 -38 89 -35 147c4 76 56 163 145 230c31 24 86 57 117 76l18 -18 c-12 -11 -35 -28 -49 -38c-105 -81 -137 -162 -142 -254c-1 -30 4 -66 27 -89c18 -20 46 -33 80 -33c40 0 75 16 109 40c35 25 49 67 65 101l38 122l77 26l12 -14c-8 -17 -15 -31 -21 -48l-26 -77c-9 -26 -9 -39 -10 -54c-4 -66 31 -107 88 -107c103 0 224 162 232 311 c2 40 -13 63 -46 63c-12 0 -21 -3 -32 -9l-12 19l61 47c11 8 23 12 39 12c43 0 71 -40 67 -98"],58537:[469,17,894,54,839,"835 370c18 -91 -26 -221 -105 -307c-46 -51 -108 -80 -172 -80c-70 0 -122 35 -149 97c-30 -26 -40 -47 -74 -68c-29 -18 -58 -29 -93 -29c-42 0 -82 13 -110 39c-33 29 -61 85 -69 124c-28 140 22 196 66 249c26 30 69 57 97 74l43 -24c-15 -11 -31 -28 -44 -44 c-56 -68 -59 -140 -40 -235c9 -43 57 -109 113 -109c29 0 50 20 68 40c14 16 29 59 32 96c4 47 5 88 8 118c46 10 75 15 107 28l20 -12c-12 -59 -24 -139 -15 -181c13 -66 46 -100 95 -100s87 30 114 89c27 60 38 143 26 200c-6 31 -29 54 -55 54c-17 0 -30 -4 -39 -12 l-15 21c18 14 32 30 62 67c13 3 19 4 29 4c43 0 89 -46 100 -99"],58538:[469,17,978,68,909,"905 370c20 -91 -28 -221 -112 -307c-50 -51 -116 -80 -185 -80c-75 0 -131 35 -159 97c-33 -26 -44 -47 -80 -68c-31 -18 -63 -29 -100 -29c-45 0 -88 13 -119 39c-34 29 -64 85 -73 124c-30 140 23 196 71 249c28 30 74 57 104 74l46 -24c-16 -11 -33 -28 -47 -44 c-60 -68 -63 -140 -43 -235c9 -43 61 -109 122 -109c30 0 53 20 72 40c15 16 32 59 35 96c3 47 4 88 8 118c49 10 80 15 115 28l21 -12c-13 -59 -25 -139 -16 -181c14 -66 50 -100 102 -100c53 0 93 30 123 89c28 60 40 143 28 200c-7 31 -31 54 -60 54 c-18 0 -32 -4 -41 -12l-17 21c20 14 35 30 67 67c14 3 21 4 31 4c47 0 96 -46 107 -99"],58539:[469,17,853,50,837,"837 370c-3 -91 -75 -221 -170 -307c-56 -51 -121 -80 -182 -80c-67 0 -109 35 -120 97c-34 -26 -50 -47 -86 -68c-32 -18 -63 -29 -95 -29c-41 0 -76 13 -97 39c-24 29 -38 85 -36 124c6 140 66 196 120 249c32 30 79 57 110 74l35 -24c-17 -11 -36 -28 -52 -44 c-69 -68 -88 -140 -92 -235c-2 -43 29 -109 82 -109c28 0 52 20 74 40c17 16 42 59 53 96c14 47 24 88 34 118c46 10 75 15 109 28l16 -12c-25 -59 -55 -139 -56 -181c-3 -66 21 -100 67 -100c47 0 90 30 129 89c40 60 70 143 72 200c1 31 -15 54 -40 54 c-17 0 -30 -4 -40 -12l-10 21c21 14 38 30 75 67c13 3 19 4 28 4c42 0 75 -46 72 -99"],58540:[469,17,934,63,908,"908 370c-4 -91 -81 -221 -183 -307c-60 -51 -130 -80 -196 -80c-71 0 -116 35 -128 97c-37 -26 -53 -47 -93 -68c-33 -18 -66 -29 -102 -29c-43 0 -81 13 -103 39c-26 29 -41 85 -39 124c6 140 71 196 129 249c34 30 85 57 118 74l38 -24c-18 -11 -39 -28 -56 -44 c-74 -68 -95 -140 -99 -235c-2 -43 31 -109 88 -109c30 0 56 20 79 40c19 16 45 59 57 96c15 47 26 88 37 118c50 10 80 15 117 28l17 -12c-27 -59 -59 -139 -61 -181c-3 -66 23 -100 73 -100c51 0 96 30 139 89c42 60 74 143 76 200c2 31 -16 54 -43 54 c-17 0 -32 -4 -42 -12l-11 21c23 14 41 30 80 67c14 3 21 4 31 4c44 0 79 -46 77 -99"],58541:[482,11,574,71,501,"495 331c20 -101 -7 -215 -66 -274c-43 -42 -107 -68 -170 -68c-95 0 -158 57 -179 163c-25 122 7 223 88 281c45 32 95 49 144 49c95 0 164 -57 183 -151zM411 315c-17 84 -64 129 -134 129c-27 0 -52 -6 -65 -17c-48 -40 -68 -163 -45 -276c16 -79 64 -124 131 -124 c35 0 62 12 79 33c39 53 53 159 34 255"],58542:[482,11,634,86,547,"540 331c22 -101 -7 -215 -70 -274c-47 -42 -115 -68 -182 -68c-102 0 -170 57 -193 163c-26 122 7 223 94 281c48 32 103 49 155 49c102 0 176 -57 196 -151zM451 315c-19 84 -69 129 -144 129c-29 0 -56 -6 -70 -17c-51 -40 -73 -163 -48 -276c17 -79 68 -124 140 -124 c38 0 67 12 85 33c42 53 57 159 37 255"],58543:[482,11,548,67,505,"505 331c-4 -101 -57 -215 -127 -274c-50 -42 -117 -68 -177 -68c-90 0 -137 57 -133 163c5 122 58 223 149 281c50 32 102 49 149 49c90 0 143 -57 139 -151zM421 315c4 84 -30 129 -97 129c-26 0 -51 -6 -66 -17c-55 -40 -102 -163 -107 -276c-3 -79 32 -124 96 -124 c33 0 62 12 83 33c50 53 88 159 91 255"],58544:[482,11,606,82,551,"551 331c-4 -101 -60 -215 -135 -274c-55 -42 -126 -68 -191 -68c-97 0 -147 57 -142 163c5 122 62 223 159 281c54 32 110 49 160 49c97 0 153 -57 149 -151zM462 315c3 84 -34 129 -105 129c-28 0 -55 -6 -71 -17c-59 -40 -110 -163 -115 -276c-3 -79 35 -124 103 -124 c36 0 67 12 89 33c54 53 94 159 99 255"],58545:[469,17,608,55,551,"544 319c13 -63 8 -145 -14 -193c-17 -40 -72 -90 -131 -116c-42 -19 -85 -27 -137 -27c-112 0 -180 51 -200 152c-9 41 -9 88 0 137c10 65 41 108 104 147c53 33 113 50 174 50c110 0 185 -55 204 -150zM413 323c-13 62 -57 102 -112 102c-38 0 -67 -17 -87 -51 c-30 -50 -39 -154 -21 -244c13 -63 56 -103 114 -103c36 0 65 17 86 51c30 50 38 155 20 245"],58546:[469,17,671,68,600,"593 319c14 -63 8 -145 -14 -193c-19 -40 -78 -90 -141 -116c-45 -19 -91 -27 -148 -27c-120 0 -193 51 -214 152c-9 41 -10 88 -1 137c12 65 45 108 112 147c57 33 122 50 187 50c118 0 199 -55 219 -150zM452 323c-13 62 -61 102 -120 102c-40 0 -71 -17 -93 -51 c-32 -50 -42 -154 -22 -244c13 -63 60 -103 121 -103c40 0 71 17 93 51c32 50 41 155 21 245"],58547:[469,17,579,46,549,"549 319c-2 -63 -26 -145 -58 -193c-25 -40 -89 -90 -151 -116c-45 -19 -88 -27 -138 -27c-107 0 -159 51 -155 152c2 41 12 88 32 137c25 65 64 108 133 147c58 33 120 50 177 50c105 0 164 -55 160 -150zM425 323c2 62 -31 102 -83 102c-36 0 -67 -17 -95 -51 c-40 -50 -72 -154 -76 -244c-2 -63 30 -103 84 -103c35 0 66 17 94 51c40 50 72 155 76 245"],58548:[469,17,640,59,599,"599 319c-3 -63 -29 -145 -62 -193c-28 -40 -97 -90 -163 -116c-48 -19 -94 -27 -148 -27c-114 0 -171 51 -166 152c1 41 13 88 34 137c27 65 68 108 143 147c62 33 128 50 190 50c112 0 176 -55 172 -150zM465 323c3 62 -33 102 -89 102c-38 0 -72 -17 -101 -51 c-44 -50 -78 -154 -82 -244c-3 -63 32 -103 90 -103c38 0 71 17 101 51c43 50 78 155 81 245"],58549:[482,276,750,71,677,"673 331c20 -103 -30 -217 -121 -276c-39 -26 -90 -45 -142 -56l2 -258c-36 -5 -57 -10 -80 -17l-9 6l2 37l10 223c-7 -1 -14 -1 -21 -1c-134 0 -216 56 -237 163c-24 125 32 227 157 285c33 15 74 34 99 34c3 0 8 -1 14 -12c-5 -9 -4 -9 -14 -18c-22 -3 -41 -8 -53 -14 c-81 -42 -137 -164 -116 -276c14 -72 77 -115 170 -123l1 302c0 16 5 35 14 46c23 28 69 65 108 87c23 12 50 19 76 19c31 0 91 -57 112 -87c13 -19 24 -40 28 -64zM589 315c-10 53 -50 118 -81 118c-37 0 -68 -9 -78 -24c-24 -20 -21 -182 -19 -261l-1 -119 c34 5 63 16 84 31c70 53 113 158 95 255"],58550:[482,276,824,86,736,"732 331c21 -103 -33 -217 -130 -276c-43 -26 -96 -45 -153 -56l3 -258c-39 -5 -62 -10 -87 -17l-9 6l2 37l10 223c-7 -1 -14 -1 -21 -1c-144 0 -233 56 -255 163c-26 125 34 227 169 285c35 15 79 34 106 34c3 0 8 -1 14 -12c-5 -9 -4 -9 -14 -18c-24 -3 -44 -8 -58 -14 c-86 -42 -147 -164 -123 -276c14 -72 82 -115 182 -123l1 302c0 16 5 35 15 46c25 28 74 65 116 87c24 12 54 19 82 19c33 0 98 -57 120 -87c13 -19 25 -40 30 -64zM642 315c-11 53 -54 118 -87 118c-40 0 -73 -9 -85 -24c-25 -20 -21 -182 -20 -261l-1 -119 c37 5 68 16 91 31c75 53 121 158 102 255"],58551:[482,276,715,64,675,"675 331c-5 -103 -80 -217 -179 -276c-44 -26 -96 -45 -149 -56l-58 -258c-35 -5 -57 -10 -80 -17l-7 6l10 37l61 223c-6 -1 -13 -1 -19 -1c-128 0 -194 56 -189 163c7 125 84 227 216 285c35 15 78 34 102 34c3 0 8 -1 10 -12c-7 -9 -5 -9 -17 -18 c-22 -3 -41 -8 -54 -14c-86 -42 -168 -164 -174 -276c-3 -72 47 -115 134 -123l70 302c4 16 13 35 24 46c29 28 81 65 123 87c25 12 53 19 78 19c29 0 73 -57 86 -87c8 -19 13 -40 12 -64zM591 315c3 53 -20 118 -50 118c-36 0 -66 -9 -80 -24c-27 -20 -62 -182 -79 -261 l-28 -119c34 5 64 16 87 31c79 53 144 158 150 255"],58552:[482,276,786,79,734,"734 331c-6 -103 -86 -217 -193 -276c-47 -26 -103 -45 -160 -56l-61 -258c-38 -5 -62 -10 -86 -17l-8 6l11 37l66 223c-7 -1 -14 -1 -22 -1c-136 0 -207 56 -201 163c6 125 89 227 231 285c37 15 84 34 109 34c4 0 9 -1 12 -12c-8 -9 -7 -9 -19 -18 c-24 -3 -44 -8 -58 -14c-92 -42 -181 -164 -187 -276c-3 -72 50 -115 144 -123l75 302c5 16 14 35 26 46c31 28 87 65 132 87c27 12 56 19 83 19c32 0 79 -57 93 -87c8 -19 14 -40 13 -64zM644 315c3 53 -22 118 -54 118c-38 0 -71 -9 -86 -24c-29 -20 -66 -182 -84 -261 l-31 -119c36 5 69 16 94 31c85 53 155 158 161 255"],58553:[469,271,812,55,755,"751 317c13 -64 -4 -141 -34 -190c-24 -38 -99 -84 -178 -112c-28 -9 -57 -16 -87 -22l1 -3c-10 -143 -12 -179 -4 -240c-20 -2 -41 -5 -89 -14c-16 -4 -20 -5 -35 -7l-13 7c6 41 9 66 12 122l9 125c-164 0 -253 50 -273 152c-8 39 -5 83 9 131c20 66 59 106 146 146 c44 21 92 36 143 46c3 -3 7 -6 10 -10c-2 -12 -9 -26 -12 -32c-32 -9 -62 -23 -85 -44c-56 -51 -97 -154 -80 -242c11 -53 63 -89 145 -100l14 251c-1 9 2 36 2 40c19 41 55 65 118 107c56 36 71 41 117 41c62 0 144 -55 164 -152zM618 325c-9 46 -29 92 -60 92 c-42 0 -65 -11 -78 -39c-9 -21 -15 -188 -19 -257l-6 -86c35 8 65 23 91 45c57 50 90 157 72 245"],58554:[469,271,891,68,820,"816 317c13 -64 -5 -141 -37 -190c-26 -38 -106 -84 -191 -112c-30 -9 -62 -16 -94 -22l1 -3c-10 -143 -12 -179 -4 -240c-21 -2 -44 -5 -95 -14c-18 -4 -22 -5 -38 -7l-14 7c6 41 10 66 14 122l8 125c-175 0 -271 50 -293 152c-8 39 -5 83 10 131c22 66 64 106 157 146 c47 21 99 36 154 46c3 -3 7 -6 10 -10c-2 -12 -9 -26 -13 -32c-34 -9 -66 -23 -91 -44c-60 -51 -104 -154 -86 -242c12 -53 67 -89 156 -100l15 251c-1 9 2 36 2 40c21 41 59 65 127 107c60 36 76 41 125 41c67 0 155 -55 177 -152zM673 325c-10 46 -31 92 -64 92 c-46 0 -70 -11 -84 -39c-10 -21 -16 -188 -21 -257l-6 -86c37 8 70 23 97 45c62 50 97 157 78 245"],58555:[469,271,774,44,746,"746 317c-3 -64 -37 -141 -77 -190c-32 -38 -113 -84 -195 -112c-29 -9 -59 -16 -88 -22v-3c-42 -143 -52 -179 -59 -240c-20 -2 -41 -5 -88 -14c-17 -4 -21 -5 -35 -7l-11 7c15 41 24 66 40 122l37 125c-156 0 -229 50 -225 152c2 39 14 83 39 131c35 66 81 106 173 146 c47 21 96 36 147 46c2 -3 5 -6 7 -10c-5 -12 -14 -26 -19 -32c-33 -9 -64 -23 -91 -44c-65 -51 -128 -154 -132 -242c-2 -53 39 -89 115 -100l71 251c2 9 10 36 12 40c28 41 67 65 137 107c62 36 77 41 121 41c58 0 124 -55 121 -152zM621 325c2 46 -6 92 -36 92 c-40 0 -64 -11 -83 -39c-14 -21 -58 -188 -78 -257l-26 -86c36 8 68 23 97 45c66 50 122 157 126 245"],58556:[469,271,850,57,810,"810 317c-3 -64 -39 -141 -82 -190c-35 -38 -122 -84 -210 -112c-31 -9 -63 -16 -95 -22v-3c-45 -143 -56 -179 -63 -240c-21 -2 -44 -5 -94 -14c-18 -4 -23 -5 -38 -7l-11 7c15 41 25 66 42 122l40 125c-167 0 -246 50 -241 152c1 39 15 83 42 131c37 66 86 106 185 146 c50 21 104 36 158 46c2 -3 5 -6 8 -10c-6 -12 -16 -26 -21 -32c-35 -9 -68 -23 -97 -44c-71 -51 -138 -154 -142 -242c-3 -53 41 -89 123 -100l77 251c1 9 10 36 12 40c30 41 72 65 147 107c66 36 83 41 130 41c63 0 133 -55 130 -152zM676 325c2 46 -7 92 -38 92 c-44 0 -70 -11 -90 -39c-15 -21 -62 -188 -84 -257l-27 -86c38 8 72 23 104 45c71 50 131 157 135 245"],58557:[644,274,749,72,676,"672 317c21 -103 -27 -215 -116 -270c-40 -24 -90 -41 -142 -49l7 -259c-36 -3 -57 -7 -80 -13l-9 7l2 36l6 223c-7 -1 -14 0 -21 0c-134 6 -219 66 -240 174c-27 126 27 225 151 278c32 13 64 23 97 29l-6 139c33 11 62 21 82 32l16 -15c-8 -44 -11 -85 -11 -150 c6 1 13 1 20 0c130 -6 223 -67 244 -162zM587 306c-16 77 -80 124 -179 135l1 -53l3 -225l2 -106c0 -5 -1 -16 -1 -29c34 3 63 13 85 27c68 49 109 153 89 251zM337 30l-9 413c-22 -2 -40 -6 -52 -12c-79 -38 -134 -157 -110 -270c15 -73 66 -116 171 -131"],58558:[644,274,823,86,735,"730 317c23 -103 -28 -215 -124 -270c-43 -24 -97 -41 -152 -49l7 -259c-38 -3 -61 -7 -86 -13l-10 7l3 36l6 223c-8 -1 -15 0 -22 0c-144 6 -235 66 -258 174c-29 126 29 225 162 278c34 13 69 23 104 29l-6 139c36 11 66 21 87 32l18 -15c-9 -44 -11 -85 -11 -150 c6 1 13 1 20 0c140 -6 240 -67 262 -162zM639 306c-17 77 -86 124 -191 135l1 -53l2 -225l3 -106c0 -5 -2 -16 -2 -29c37 3 68 13 91 27c74 49 118 153 96 251zM371 30l-9 413c-24 -2 -43 -6 -57 -12c-85 -38 -144 -157 -118 -270c16 -73 71 -116 184 -131"],58559:[644,274,714,69,670,"670 317c-3 -103 -75 -215 -173 -270c-43 -24 -95 -41 -146 -49l-54 -259c-34 -3 -56 -7 -79 -13l-7 7l10 36l57 223c-6 -1 -13 0 -19 0c-126 6 -193 66 -189 174c4 126 79 225 209 278c33 13 66 23 99 29l27 139c34 11 63 21 84 32l12 -15c-18 -44 -29 -85 -44 -150 c5 1 12 1 18 0c123 -6 197 -67 195 -162zM587 306c2 77 -48 124 -139 135l-11 -53l-50 -225l-23 -106c-1 -5 -4 -16 -7 -29c33 3 63 13 86 27c77 49 141 153 144 251zM372 443c-21 -2 -39 -6 -53 -12c-84 -38 -164 -157 -167 -270c-3 -73 36 -116 133 -131"],58560:[644,274,785,84,728,"728 317c-3 -103 -80 -215 -185 -270c-47 -24 -103 -41 -157 -49l-58 -259c-37 -3 -60 -7 -85 -13l-7 7l11 36l61 223c-7 -1 -14 0 -21 0c-135 6 -207 66 -202 174c4 126 84 225 223 278c36 13 71 23 107 29l29 139c36 11 68 21 91 32l12 -15c-19 -44 -31 -85 -48 -150 c7 1 14 1 20 0c132 -6 212 -67 209 -162zM639 306c3 77 -51 124 -149 135l-12 -53l-54 -225l-24 -106c-1 -5 -5 -16 -8 -29c36 3 68 13 93 27c83 49 151 153 154 251zM409 443c-23 -2 -43 -6 -57 -12c-90 -38 -176 -157 -180 -270c-3 -73 39 -116 143 -131"],58561:[633,268,807,55,751,"745 304c15 -64 3 -143 -25 -192c-24 -36 -95 -79 -174 -104c-28 -7 -58 -13 -87 -18l2 -3c-4 -143 -5 -178 6 -240c-21 -1 -42 -3 -90 -10c-14 -3 -19 -4 -34 -5l-14 7c5 41 7 66 8 122l4 125c-164 7 -255 62 -279 165c-10 39 -9 83 4 130c17 66 54 104 140 140 c42 19 91 32 140 40c-2 78 -3 98 -10 124l-3 16c24 2 41 5 62 11l69 21l14 -12l-8 -116v-39c149 -7 253 -68 275 -162zM346 419c-32 -8 -60 -21 -83 -41c-54 -48 -90 -149 -70 -238c14 -54 68 -93 149 -107zM613 312c-12 54 -67 92 -145 107l-4 -253c-1 -14 -1 -30 -1 -48 l-2 -86c35 7 64 20 88 41c56 48 85 150 64 239"],58562:[633,268,885,68,815,"809 304c16 -64 3 -143 -27 -192c-26 -36 -102 -79 -187 -104c-30 -7 -61 -13 -93 -18l2 -3c-4 -143 -5 -178 6 -240c-22 -1 -44 -3 -96 -10c-16 -3 -21 -4 -37 -5l-14 7c5 41 7 66 8 122l4 125c-176 7 -274 62 -300 165c-10 39 -8 83 5 130c19 66 58 104 150 140 c46 19 98 32 151 40c-2 78 -4 98 -11 124l-4 16c26 2 45 5 67 11l75 21l14 -12l-8 -116v-39c160 -7 271 -68 295 -162zM381 419c-34 -8 -65 -21 -90 -41c-57 -48 -97 -149 -74 -238c14 -54 72 -93 159 -107zM667 312c-13 54 -72 92 -156 107l-3 -253c-2 -14 -2 -30 -2 -48 l-2 -86c38 7 69 20 95 41c60 48 91 150 68 239"],58563:[633,268,770,49,737,"737 304c-1 -64 -30 -143 -69 -192c-31 -36 -109 -79 -190 -104c-27 -7 -57 -13 -87 -18l2 -3c-37 -143 -46 -178 -50 -240c-20 -1 -40 -3 -88 -10c-15 -3 -19 -4 -34 -5l-11 7c14 41 22 66 36 122l32 125c-154 7 -229 62 -228 165c1 39 12 83 35 130 c32 66 75 104 165 140c45 19 95 32 144 40c16 78 19 98 19 124v16c23 2 40 5 61 11l72 21l10 -12l-34 -116l-9 -39c140 -7 225 -68 224 -162zM384 419c-32 -8 -63 -21 -89 -41c-62 -48 -121 -149 -122 -238c1 -54 43 -93 117 -107zM613 312c1 54 -43 92 -114 107l-61 -253 c-5 -14 -8 -30 -13 -48l-22 -86c36 7 66 20 94 41c64 48 115 150 116 239"],58564:[633,268,845,62,800,"800 304c-1 -64 -32 -143 -74 -192c-33 -36 -116 -79 -203 -104c-30 -7 -62 -13 -94 -18l2 -3c-39 -143 -49 -178 -54 -240c-21 -1 -43 -3 -94 -10c-16 -3 -21 -4 -36 -5l-12 7c15 41 23 66 38 122l35 125c-166 7 -246 62 -245 165c1 39 13 83 37 130 c34 66 81 104 178 140c48 19 102 32 154 40c17 78 21 98 20 124l1 16c25 2 43 5 66 11l76 21l11 -12l-37 -116l-10 -39c151 -7 242 -68 241 -162zM421 419c-34 -8 -67 -21 -95 -41c-67 -48 -130 -149 -131 -238c1 -54 46 -93 126 -107zM667 312c1 54 -46 92 -122 107 l-66 -253c-5 -14 -9 -30 -13 -48l-24 -86c38 7 71 20 100 41c70 48 124 150 125 239"],58565:[493,11,795,63,760,"760 55c-61 -53 -91 -66 -149 -66c-36 0 -83 13 -107 118c-14 64 10 245 15 307l-214 7c-23 -176 -58 -328 -81 -406l-78 -26l-12 9c63 127 91 196 134 424c-25 0 -45 1 -59 1c-65 0 -110 -3 -120 -63l-9 -7l-17 8c12 87 36 120 122 120l363 -9c29 0 57 1 71 2 c38 0 87 10 115 19l12 -12c-16 -24 -21 -26 -30 -47c-16 -6 -39 -16 -59 -16c-26 -3 -52 -4 -78 -4l-2 -206c0 -29 4 -56 10 -81c14 -62 36 -91 90 -91c20 0 47 23 45 21l24 17"],58566:[493,11,872,77,825,"825 55c-65 -53 -97 -66 -160 -66c-38 0 -88 13 -114 118c-16 64 10 245 16 307l-230 7c-25 -176 -63 -328 -87 -406l-84 -26l-13 9c67 127 98 196 143 424l-62 1c-70 0 -118 -3 -129 -63l-10 -7l-18 8c13 87 39 120 131 120l389 -9c31 0 62 1 77 2c40 0 93 10 124 19 l12 -12c-17 -24 -22 -26 -32 -47c-17 -6 -42 -16 -64 -16c-27 -3 -55 -4 -83 -4l-3 -206c0 -29 5 -56 11 -81c15 -62 39 -91 97 -91c21 0 51 23 48 21l26 17"],58567:[493,11,758,84,779,"779 481c-21 -24 -26 -26 -40 -47c-16 -6 -40 -16 -60 -16c-25 -3 -50 -4 -75 -4l-50 -206c-7 -29 -8 -56 -9 -81c-1 -62 14 -91 65 -91c19 0 50 23 48 21l26 17l9 -19c-70 -53 -101 -66 -157 -66c-34 0 -75 13 -74 118c1 64 66 245 85 307l-202 7 c-62 -176 -131 -328 -171 -406l-80 -26l-10 9c89 127 132 196 225 424c-22 0 -42 1 -55 1c-62 0 -105 -3 -129 -63l-10 -7l-15 8c32 87 63 120 145 120l343 -9c27 0 55 1 68 2c36 0 85 10 115 19"],58568:[493,11,832,99,845,"845 481c-22 -24 -27 -26 -42 -47c-18 -6 -44 -16 -65 -16c-26 -3 -53 -4 -80 -4l-54 -206c-7 -29 -9 -56 -10 -81c-1 -62 15 -91 70 -91c20 0 54 23 51 21l29 17l9 -19c-75 -53 -109 -66 -168 -66c-37 0 -81 13 -80 118c1 64 71 245 92 307l-217 7 c-67 -176 -141 -328 -184 -406l-86 -26l-11 9c96 127 142 196 242 424c-24 0 -45 1 -59 1c-67 0 -113 -3 -139 -63l-11 -7l-15 8c34 87 67 120 155 120l368 -9c30 0 59 1 74 2c38 0 91 10 122 19"],58569:[493,17,867,70,832,"832 469c-16 -24 -20 -29 -28 -55c-19 -10 -48 -22 -70 -27c-21 -6 -40 -8 -97 -8h-14c-4 -74 -17 -167 3 -250c13 -52 35 -82 88 -82c19 0 48 29 58 39l19 -30c-21 -20 -69 -73 -122 -73c-86 0 -150 44 -166 117c-15 62 3 210 24 279l-194 3c-21 -116 -41 -258 -75 -366 l-13 -6l-103 -27l-14 9c74 122 113 239 144 390l-65 1c-51 0 -61 0 -86 -48l-21 -4l-30 24c11 109 59 114 120 114l368 -4c39 0 101 5 142 8c36 2 80 11 111 20"],58570:[493,17,949,84,902,"902 469c-17 -24 -21 -29 -29 -55c-21 -10 -52 -22 -75 -27c-24 -6 -43 -8 -105 -8h-15c-4 -74 -18 -167 3 -250c15 -52 38 -82 95 -82c20 0 51 29 62 39l20 -30c-22 -20 -74 -73 -130 -73c-93 0 -161 44 -179 117c-15 62 3 210 26 279l-209 3 c-22 -116 -44 -258 -79 -366l-15 -6l-111 -27l-14 9c79 122 121 239 154 390l-70 1c-54 0 -65 0 -92 -48l-22 -4l-33 24c12 109 64 114 129 114l395 -4c42 0 109 5 153 8c38 2 86 11 119 20"],58571:[493,17,827,77,858,"858 469c-21 -24 -26 -29 -39 -55c-21 -10 -51 -22 -73 -27c-22 -6 -40 -8 -94 -8h-14c-21 -74 -55 -167 -55 -250c1 -52 14 -82 65 -82c18 0 52 29 64 39l11 -30c-25 -20 -83 -73 -133 -73c-81 0 -132 44 -131 117c1 62 51 210 88 279l-185 3 c-46 -116 -99 -258 -155 -366l-15 -6l-104 -27l-11 9c99 122 163 239 228 390l-62 1c-48 0 -58 0 -93 -48l-21 -4l-24 24c36 109 83 114 141 114l350 -4c37 0 97 5 137 8c35 2 79 11 111 20"],58572:[493,17,906,92,930,"930 469c-22 -24 -27 -29 -42 -55c-22 -10 -54 -22 -78 -27c-24 -6 -43 -8 -101 -8h-14c-24 -74 -60 -167 -60 -250c1 -52 16 -82 69 -82c20 0 57 29 70 39l11 -30c-26 -20 -88 -73 -142 -73c-88 0 -142 44 -141 117c1 62 55 210 94 279l-198 3 c-50 -116 -106 -258 -167 -366l-15 -6l-112 -27l-12 9c106 122 175 239 244 390l-66 1c-52 0 -62 0 -100 -48l-22 -4l-26 24c39 109 90 114 152 114l375 -4c40 0 104 5 147 8c37 2 85 11 119 20"],58573:[548,11,895,59,834,"831 384c8 -42 2 -110 -16 -163c-22 -63 -60 -126 -101 -167c-46 -45 -90 -65 -140 -65c-65 0 -120 41 -143 103c-35 -29 -54 -49 -94 -71c-29 -16 -70 -32 -103 -32c-42 0 -71 14 -101 40c-46 39 -59 89 -70 147c-14 76 15 163 86 230c25 24 70 57 96 76l22 -18 c-10 -11 -28 -28 -39 -38c-83 -81 -95 -162 -77 -254c6 -30 20 -66 48 -89c22 -20 53 -33 86 -33c39 0 69 16 97 40c28 25 32 67 39 101l7 122l70 26l15 -14c-3 -17 -8 -31 -9 -48l-7 -77c-2 -26 1 -39 3 -54c13 -66 56 -107 113 -107c100 0 179 162 151 311 c-18 94 -121 148 -260 148c-78 0 -185 -13 -160 -145c-4 -3 -13 -3 -18 -5c-12 -4 -23 -13 -35 -19c-13 73 23 140 97 182c40 22 96 37 149 37c169 0 274 -56 294 -164"],58574:[548,11,980,73,905,"902 384c8 -42 1 -110 -18 -163c-23 -63 -64 -126 -109 -167c-49 -45 -95 -65 -150 -65c-70 0 -128 41 -153 103c-37 -29 -58 -49 -101 -71c-31 -16 -75 -32 -110 -32c-46 0 -77 14 -109 40c-49 39 -63 89 -75 147c-15 76 16 163 92 230c27 24 75 57 103 76l24 -18 c-10 -11 -30 -28 -42 -38c-89 -81 -102 -162 -83 -254c7 -30 21 -66 52 -89c24 -20 57 -33 93 -33c41 0 74 16 103 40c31 25 34 67 42 101l8 122l75 26l16 -14c-4 -17 -8 -31 -10 -48l-7 -77c-2 -26 0 -39 3 -54c14 -66 61 -107 121 -107c108 0 193 162 162 311 c-19 94 -130 148 -279 148c-83 0 -199 -13 -171 -145c-5 -3 -14 -3 -20 -5c-13 -4 -25 -13 -37 -19c-15 73 24 140 104 182c42 22 103 37 159 37c182 0 295 -56 317 -164"],58575:[548,11,854,56,838,"838 384c-2 -42 -24 -110 -54 -163c-35 -63 -86 -126 -135 -167c-54 -45 -100 -65 -148 -65c-62 0 -105 41 -113 103c-39 -29 -62 -49 -106 -71c-31 -16 -73 -32 -105 -32c-40 0 -64 14 -87 40c-34 39 -35 89 -32 147c4 76 52 163 134 230c30 24 81 57 110 76l16 -18 c-11 -11 -33 -28 -45 -38c-98 -81 -128 -162 -132 -254c-2 -30 3 -66 25 -89c16 -20 43 -33 74 -33c37 0 70 16 101 40c33 25 46 67 61 101l35 122l73 26l11 -14c-8 -17 -15 -31 -20 -48l-24 -77c-8 -26 -9 -39 -10 -54c-3 -66 29 -107 82 -107c96 0 209 162 216 311 c5 94 -81 148 -213 148c-74 0 -179 -13 -186 -145c-4 -3 -13 -3 -18 -5c-13 -4 -25 -13 -37 -19c3 73 53 140 134 182c43 22 100 37 150 37c161 0 248 -56 243 -164"],58576:[548,11,935,69,908,"908 384c-2 -42 -25 -110 -57 -163c-38 -63 -92 -126 -145 -167c-58 -45 -107 -65 -159 -65c-67 0 -112 41 -121 103c-42 -29 -67 -49 -114 -71c-33 -16 -78 -32 -112 -32c-44 0 -70 14 -94 40c-37 39 -38 89 -35 147c4 76 56 163 145 230c31 24 86 57 117 76l18 -18 c-12 -11 -35 -28 -49 -38c-105 -81 -137 -162 -142 -254c-1 -30 4 -66 27 -89c18 -20 46 -33 80 -33c40 0 75 16 109 40c35 25 49 67 65 101l38 122l77 26l12 -14c-8 -17 -15 -31 -21 -48l-26 -77c-9 -26 -9 -39 -10 -54c-4 -66 31 -107 88 -107c103 0 224 162 232 311 c5 94 -87 148 -229 148c-79 0 -192 -13 -199 -145c-5 -3 -15 -3 -21 -5c-13 -4 -26 -13 -39 -19c4 73 57 140 144 182c46 22 107 37 161 37c173 0 266 -56 260 -164"],58577:[559,17,895,54,839,"836 370c18 -91 -27 -221 -106 -307c-46 -51 -108 -80 -172 -80c-73 0 -123 36 -149 97c-30 -26 -40 -47 -74 -68c-29 -18 -58 -29 -93 -29c-42 0 -82 13 -110 39c-33 29 -61 85 -69 124c-28 140 22 196 66 249c26 30 69 57 97 74l43 -24c-15 -11 -31 -28 -44 -44 c-56 -68 -59 -140 -40 -235c9 -43 57 -109 113 -109c29 0 50 20 68 40c14 16 29 59 32 96c4 47 5 88 8 118c46 10 75 15 107 28l20 -12c-12 -59 -24 -139 -15 -181c13 -66 47 -105 96 -105s86 35 113 94c27 60 39 143 28 200c-19 91 -120 161 -250 161 c-115 0 -180 -22 -154 -153c-6 -8 -15 -4 -27 -8c-23 -8 -38 -23 -58 -34c-17 82 33 166 97 206c38 23 89 52 184 52c148 0 265 -69 289 -189"],58578:[559,17,980,68,910,"906 370c20 -91 -29 -221 -113 -307c-50 -51 -116 -80 -185 -80c-78 0 -131 36 -159 97c-33 -26 -44 -47 -80 -68c-31 -18 -63 -29 -100 -29c-45 0 -88 13 -119 39c-34 29 -64 85 -73 124c-30 140 23 196 71 249c28 30 74 57 104 74l46 -24c-16 -11 -33 -28 -47 -44 c-60 -68 -63 -140 -43 -235c9 -43 61 -109 122 -109c30 0 53 20 72 40c15 16 32 59 35 96c3 47 4 88 8 118c49 10 80 15 115 28l21 -12c-13 -59 -25 -139 -16 -181c14 -66 51 -105 103 -105c53 0 92 35 122 94c28 60 41 143 29 200c-19 91 -128 161 -268 161 c-123 0 -193 -22 -165 -153c-7 -8 -16 -4 -29 -8c-25 -8 -40 -23 -62 -34c-18 82 35 166 104 206c41 23 96 52 198 52c158 0 284 -69 309 -189"],58579:[559,17,854,50,838,"838 370c-3 -91 -76 -221 -171 -307c-56 -51 -121 -80 -182 -80c-70 0 -109 36 -120 97c-34 -26 -50 -47 -86 -68c-32 -18 -63 -29 -95 -29c-41 0 -76 13 -97 39c-24 29 -38 85 -36 124c6 140 66 196 120 249c32 30 79 57 110 74l35 -24c-17 -11 -36 -28 -52 -44 c-69 -68 -88 -140 -92 -235c-2 -43 29 -109 82 -109c28 0 52 20 74 40c17 16 42 59 53 96c14 47 24 88 34 118c46 10 75 15 109 28l16 -12c-25 -59 -55 -139 -56 -181c-3 -66 20 -105 67 -105s90 35 129 94c40 60 71 143 73 200c4 91 -76 161 -200 161 c-109 0 -177 -22 -182 -153c-8 -8 -16 -4 -28 -8c-24 -8 -41 -23 -63 -34c3 82 70 166 140 206c41 23 97 52 188 52c140 0 235 -69 230 -189"],58580:[559,17,935,63,909,"909 370c-4 -91 -82 -221 -184 -307c-60 -51 -130 -80 -196 -80c-75 0 -116 36 -128 97c-37 -26 -53 -47 -93 -68c-33 -18 -66 -29 -102 -29c-43 0 -81 13 -103 39c-26 29 -41 85 -39 124c6 140 71 196 129 249c34 30 85 57 118 74l38 -24c-18 -11 -39 -28 -56 -44 c-74 -68 -95 -140 -99 -235c-2 -43 31 -109 88 -109c30 0 56 20 79 40c19 16 45 59 57 96c15 47 26 88 37 118c50 10 80 15 117 28l17 -12c-27 -59 -59 -139 -61 -181c-3 -66 23 -105 73 -105s96 35 139 94c42 60 75 143 78 200c4 91 -82 161 -216 161 c-117 0 -189 -22 -195 -153c-8 -8 -16 -4 -29 -8c-26 -8 -45 -23 -68 -34c3 82 75 166 150 206c45 23 104 52 201 52c151 0 254 -69 248 -189"],58581:[646,276,759,16,698,"695 384c8 -42 2 -110 -17 -163c-21 -63 -46 -110 -89 -150c-48 -46 -100 -66 -144 -74l1 -256c-35 -5 -57 -10 -80 -17l-9 6l2 37l9 222h-10c-115 0 -211 63 -225 132c-1 8 -3 17 -3 25l5 228c0 5 0 13 -1 18c-2 11 -12 20 -23 20s-21 -5 -51 -23l-32 -21l-12 20l28 20 c76 54 114 74 138 74c16 0 28 -12 31 -31c3 -13 3 -27 3 -43l-7 -209c-1 -19 0 -38 3 -53c15 -80 97 -100 158 -105l-6 569c33 12 61 24 82 36l15 -15c-10 -54 -13 -103 -13 -197l-3 -194v-198c107 13 224 95 184 308c-8 40 -30 63 -62 63c-11 0 -20 -3 -29 -9l-16 19l48 47 c9 8 20 12 36 12c42 0 78 -40 89 -98"],58582:[646,276,833,26,759,"756 384c8 -42 1 -110 -19 -163c-22 -63 -49 -110 -95 -150c-52 -46 -108 -66 -155 -74l1 -256c-38 -5 -61 -10 -86 -17l-10 6l3 37l9 222h-11c-123 0 -226 63 -241 132c-1 8 -3 17 -4 25l6 228c1 5 0 13 -1 18c-2 11 -13 20 -25 20c-11 0 -22 -5 -54 -23l-35 -21l-13 20 l31 20c81 54 122 74 148 74c17 0 29 -12 33 -31c3 -13 3 -27 3 -43l-8 -209c-1 -19 1 -38 4 -53c16 -80 104 -100 169 -105l-6 569c35 12 66 24 88 36l17 -15c-11 -54 -15 -103 -15 -197l-3 -194v-198c115 13 241 95 197 308c-8 40 -31 63 -66 63c-12 0 -21 -3 -31 -9 l-18 19l52 47c10 8 21 12 38 12c46 0 85 -40 97 -98"],58583:[646,276,724,62,708,"708 384c-2 -42 -24 -110 -54 -163c-35 -63 -70 -110 -119 -150c-57 -46 -112 -66 -155 -74l-58 -256c-35 -5 -57 -10 -80 -17l-8 6l11 37l60 222h-10c-109 0 -187 63 -183 132c0 8 1 17 2 25l58 228c2 5 3 13 3 18c1 11 -6 20 -17 20c-10 0 -21 -5 -54 -23l-36 -21 l-6 20l31 20c85 54 126 74 149 74c15 0 23 -12 22 -31c0 -13 -3 -27 -7 -43l-55 -209c-5 -19 -9 -38 -9 -53c-4 -80 69 -100 125 -105l126 569c35 12 65 24 87 36l11 -15c-22 -54 -36 -103 -58 -197l-48 -194l-46 -198c106 13 236 95 247 308c2 40 -14 63 -44 63 c-11 0 -20 -3 -30 -9l-11 19l57 47c10 8 21 12 36 12c41 0 66 -40 63 -98"],58584:[646,276,796,76,769,"769 384c-2 -42 -25 -110 -58 -163c-37 -63 -74 -110 -128 -150c-61 -46 -119 -66 -165 -74l-63 -256c-38 -5 -61 -10 -86 -17l-8 6l11 37l64 222h-10c-117 0 -200 63 -197 132c1 8 1 17 3 25l62 228c2 5 3 13 4 18c0 11 -8 20 -19 20s-23 -5 -58 -23l-38 -21l-7 20 l33 20c91 54 135 74 160 74c16 0 25 -12 24 -31c-1 -13 -4 -27 -8 -43l-59 -209c-6 -19 -9 -38 -10 -53c-4 -80 74 -100 135 -105l135 569c37 12 69 24 94 36l12 -15c-24 -54 -40 -103 -63 -197l-52 -194l-49 -198c113 13 253 95 265 308c2 40 -15 63 -47 63 c-12 0 -22 -3 -33 -9l-11 19l61 47c11 8 22 12 39 12c43 0 70 -40 67 -98"],58585:[636,271,814,5,759,"756 370c18 -91 -30 -219 -118 -290c-38 -38 -92 -69 -155 -84c-2 -104 -9 -222 -5 -246c-21 -2 -42 -5 -89 -14c-16 -4 -21 -5 -35 -7l-13 7c5 41 9 65 12 121c3 43 8 85 10 129c-81 3 -228 22 -251 137c-4 21 1 56 1 70c8 89 11 140 7 161c-2 10 -10 16 -23 16 c-11 0 -24 -3 -35 -10l-37 -21l-20 26l79 54c47 31 92 50 123 50c19 0 34 -13 38 -35c6 -29 5 -48 -5 -147c-10 -94 -10 -124 -6 -141c11 -57 73 -87 133 -100l20 414c3 75 -1 96 -6 122l-3 16c25 3 42 7 63 14l70 24l14 -12c-7 -58 -11 -86 -13 -116l-19 -340l-7 -125 c57 10 104 40 147 93c42 52 53 142 41 199c-6 31 -29 54 -55 54c-17 0 -30 -4 -39 -12l-15 21c18 14 32 30 62 67c13 3 20 4 29 4c43 0 89 -46 100 -99"],58586:[636,271,892,14,824,"820 370c20 -91 -31 -219 -126 -290c-40 -38 -99 -69 -166 -84c-2 -104 -10 -222 -6 -246c-22 -2 -44 -5 -95 -14c-18 -4 -23 -5 -38 -7l-14 7c6 41 10 65 14 121c3 43 8 85 10 129c-87 3 -244 22 -269 137c-5 21 0 56 1 70c8 89 12 140 7 161c-2 10 -11 16 -24 16 c-12 0 -26 -3 -39 -10l-39 -21l-22 26l86 54c50 31 98 50 131 50c21 0 36 -13 41 -35c6 -29 6 -48 -5 -147c-11 -94 -10 -124 -7 -141c12 -57 79 -87 143 -100l22 414c2 75 -1 96 -6 122l-4 16c27 3 45 7 67 14l76 24l15 -12c-7 -58 -12 -86 -14 -116l-21 -340l-8 -125 c62 10 112 40 159 93c45 52 56 142 44 199c-6 31 -31 54 -59 54c-19 0 -33 -4 -42 -12l-17 21c21 14 36 30 67 67c14 3 21 4 31 4c47 0 96 -46 107 -99"],58587:[636,271,775,46,762,"762 370c-4 -91 -79 -219 -179 -290c-45 -38 -104 -69 -167 -84c-26 -104 -60 -222 -62 -246c-20 -2 -41 -5 -88 -14c-16 -4 -21 -5 -35 -7l-11 7c15 41 24 65 40 121c13 43 28 85 39 129c-76 3 -211 22 -207 137c1 21 14 56 18 70c27 89 42 140 43 161 c1 10 -6 16 -18 16c-10 0 -24 -3 -36 -10l-40 -21l-13 26l88 54c52 31 99 50 129 50c18 0 29 -13 28 -35c-2 -29 -7 -48 -39 -147c-31 -94 -38 -124 -39 -141c-2 -57 50 -87 104 -100l115 414c20 75 22 96 23 122l1 16c24 3 41 7 62 14l73 24l11 -12 c-20 -58 -31 -86 -40 -116l-97 -340l-36 -125c57 10 109 40 162 93c52 52 83 142 86 199c1 31 -15 54 -40 54c-17 0 -30 -4 -40 -12l-10 21c21 14 38 30 74 67c14 3 20 4 29 4c41 0 74 -46 72 -99"],58588:[636,271,851,58,827,"827 370c-4 -91 -84 -219 -192 -290c-48 -38 -111 -69 -179 -84c-28 -104 -65 -222 -67 -246c-21 -2 -43 -5 -94 -14c-18 -4 -23 -5 -38 -7l-11 7c16 41 25 65 43 121c13 43 29 85 42 129c-82 3 -228 22 -222 137c0 21 14 56 18 70c30 89 46 140 47 161 c0 10 -7 16 -19 16s-26 -3 -39 -10l-43 -21l-15 26l95 54c55 31 107 50 138 50c20 0 31 -13 30 -35c-1 -29 -7 -48 -41 -147c-34 -94 -41 -124 -42 -141c-2 -57 54 -87 112 -100l123 414c21 75 23 96 25 122v16c26 3 45 7 68 14l78 24l11 -12c-21 -58 -33 -86 -43 -116 l-104 -340l-38 -125c61 10 116 40 174 93c56 52 89 142 92 199c1 31 -17 54 -43 54c-18 0 -32 -4 -43 -12l-11 21c23 14 41 30 80 67c14 3 22 4 31 4c44 0 80 -46 77 -99"],58589:[482,276,619,92,547,"542 331c19 -103 -10 -217 -72 -276c-43 -41 -105 -66 -166 -66c-57 0 -102 19 -133 57l-9 -1c1 -51 12 -127 26 -197c8 -40 16 -78 24 -107c-31 -4 -52 -9 -79 -17l-19 8c-6 104 -22 259 -22 364c1 61 6 122 23 181c7 24 16 49 29 71c17 36 43 66 78 89 c44 30 91 45 140 45c94 0 162 -57 180 -151zM458 316c-16 84 -62 128 -134 128c-27 0 -51 -6 -64 -17c-48 -40 -69 -163 -48 -276c15 -79 62 -124 130 -124c35 0 62 12 79 33c40 53 55 159 37 256"],58590:[482,276,683,108,597,"591 331c21 -103 -11 -217 -77 -276c-46 -41 -113 -66 -178 -66c-62 0 -110 19 -144 57l-9 -1c2 -51 14 -127 28 -197c8 -40 17 -78 26 -107c-34 -4 -56 -9 -85 -17l-20 8c-7 104 -24 259 -24 364c1 61 6 122 25 181c7 24 17 49 30 71c19 36 47 66 84 89 c48 30 98 45 151 45c100 0 173 -57 193 -151zM500 316c-17 84 -65 128 -143 128c-29 0 -55 -6 -69 -17c-51 -40 -74 -163 -51 -276c16 -79 66 -124 140 -124c37 0 66 12 84 33c43 53 59 159 39 256"],58591:[482,276,591,3,550,"550 331c-6 -103 -60 -217 -133 -276c-50 -41 -115 -66 -173 -66c-55 0 -93 19 -114 57l-9 -1c-10 -51 -17 -127 -20 -197c-2 -40 -3 -78 -2 -107c-31 -4 -52 -9 -80 -17l-16 8c19 104 39 259 64 364c15 61 33 122 63 181c13 24 27 49 44 71c25 36 57 66 95 89 c50 30 97 45 144 45c89 0 141 -57 137 -151zM466 316c4 84 -29 128 -97 128c-26 0 -51 -6 -65 -17c-56 -40 -104 -163 -110 -276c-4 -79 30 -124 95 -124c33 0 62 12 83 33c50 53 89 159 94 256"],58592:[482,276,653,13,599,"599 331c-5 -103 -64 -217 -142 -276c-54 -41 -124 -66 -186 -66c-59 0 -100 19 -122 57l-10 -1c-11 -51 -18 -127 -22 -197c-2 -40 -3 -78 -2 -107c-33 -4 -55 -9 -85 -17l-17 8c19 104 42 259 68 364c16 61 36 122 68 181c13 24 29 49 47 71c27 36 61 66 102 89 c53 30 104 45 155 45c96 0 151 -57 146 -151zM509 316c5 84 -30 128 -104 128c-28 0 -54 -6 -70 -17c-59 -40 -111 -163 -117 -276c-5 -79 32 -124 102 -124c35 0 66 12 88 33c54 53 96 159 101 256"],58593:[469,271,641,85,586,"580 320c13 -64 7 -143 -13 -193c-15 -38 -65 -84 -121 -112c-43 -21 -92 -32 -145 -32c-44 0 -81 7 -110 20c4 -41 13 -91 22 -137c8 -38 20 -91 28 -118c-20 -2 -42 -3 -89 -12c-16 -4 -21 -5 -35 -7l-12 7l-9 127c-7 81 -9 166 -10 234c-1 58 6 99 22 159 c15 59 42 109 93 152c54 38 109 61 179 61c106 0 182 -56 200 -149zM449 322c-13 64 -56 103 -114 103c-37 0 -66 -18 -87 -53c-29 -51 -37 -154 -19 -242c13 -63 56 -103 113 -103c38 0 68 18 88 53c29 50 37 154 19 242"],58594:[469,271,707,101,639,"632 320c14 -64 7 -143 -14 -193c-16 -38 -70 -84 -129 -112c-48 -21 -99 -32 -157 -32c-47 0 -86 7 -117 20c4 -41 13 -91 23 -137c8 -38 22 -91 30 -118c-22 -2 -45 -3 -96 -12c-17 -4 -22 -5 -37 -7l-13 7l-10 127c-8 81 -10 166 -11 234c0 58 7 99 24 159 c17 59 45 109 100 152c58 38 117 61 192 61c114 0 195 -56 215 -149zM491 322c-13 64 -60 103 -122 103c-40 0 -71 -18 -93 -53c-31 -51 -40 -154 -21 -242c14 -63 60 -103 122 -103c40 0 72 18 94 53c31 50 39 154 20 242"],58595:[469,271,612,-4,584,"584 320c-3 -64 -27 -143 -58 -193c-23 -38 -81 -84 -140 -112c-47 -21 -95 -32 -147 -32c-41 0 -75 7 -99 20c-6 -41 -9 -91 -11 -137c-2 -38 -2 -91 -1 -118c-20 -2 -40 -3 -88 -12c-16 -4 -20 -5 -35 -7l-9 7l20 127c12 81 30 166 45 234c13 58 29 99 58 159 c28 59 65 109 124 152c60 38 118 61 184 61c102 0 160 -56 157 -149zM459 322c3 64 -29 103 -85 103c-35 0 -67 -18 -95 -53c-39 -51 -70 -154 -74 -242c-3 -63 30 -103 84 -103c36 0 68 18 96 53c39 50 71 154 74 242"],58596:[469,271,675,5,636,"636 320c-3 -64 -29 -143 -62 -193c-25 -38 -88 -84 -151 -112c-50 -21 -102 -32 -157 -32c-44 0 -80 7 -107 20c-6 -41 -10 -91 -12 -137c-1 -38 -1 -91 0 -118c-21 -2 -44 -3 -94 -12c-18 -4 -23 -5 -38 -7l-10 7l22 127c13 81 32 166 48 234c14 58 31 99 62 159 c30 59 70 109 133 152c65 38 127 61 198 61c109 0 172 -56 168 -149zM502 322c3 64 -31 103 -91 103c-37 0 -72 -18 -102 -53c-42 -51 -76 -154 -80 -242c-2 -63 32 -103 91 -103c38 0 73 18 103 53c42 50 75 154 79 242"],58597:[482,276,633,91,560,"560 -242l-48 -34l-13 4c0 9 -1 17 -2 23c-4 23 -28 38 -48 53c-49 38 -101 25 -188 75c-39 22 -137 78 -164 215c-12 62 -3 124 14 183c7 24 16 49 29 71c17 36 44 66 78 89c45 30 91 45 140 45c94 0 162 -57 180 -151c20 -103 -10 -217 -72 -276 c-42 -41 -105 -66 -165 -66c-58 0 -103 19 -134 57l-9 -1l14 -30c89 -135 201 -158 228 -158c8 0 32 -3 49 -3c51 0 100 -35 109 -78c1 -5 2 -11 2 -18zM454 316c-16 84 -61 128 -133 128c-28 0 -52 -6 -64 -17c-49 -40 -70 -163 -48 -276c15 -79 61 -124 130 -124 c34 0 62 12 78 33c41 53 56 159 37 256"],58598:[482,276,698,107,610,"610 -242l-52 -34l-13 4c0 9 -1 17 -2 23c-5 23 -30 38 -52 53c-53 38 -108 25 -202 75c-41 22 -147 78 -175 215c-13 62 -4 124 15 183c7 24 17 49 31 71c18 36 46 66 83 89c48 30 98 45 151 45c101 0 174 -57 193 -151c21 -103 -11 -217 -77 -276 c-46 -41 -113 -66 -178 -66c-62 0 -110 19 -143 57l-10 -1l15 -30c95 -135 215 -158 245 -158c8 0 34 -3 52 -3c55 0 108 -35 117 -78c1 -5 2 -11 2 -18zM497 316c-17 84 -66 128 -143 128c-30 0 -55 -6 -69 -17c-52 -40 -75 -163 -52 -276c17 -79 66 -124 140 -124 c37 0 66 12 84 33c43 53 60 159 40 256"],58599:[482,276,603,70,546,"546 331c-5 -103 -60 -217 -132 -276c-50 -41 -116 -66 -173 -66c-55 0 -93 19 -114 57l-9 -1l6 -30c53 -135 155 -158 181 -158c8 0 29 -3 46 -3c49 0 87 -35 85 -78c0 -5 0 -11 -2 -18l-54 -34l-11 4c2 9 3 17 4 23c1 23 -18 38 -34 53c-38 38 -90 25 -162 75 c-31 22 -112 78 -106 215c3 62 26 124 56 183c12 24 27 49 44 71c25 36 57 66 95 89c49 30 97 45 144 45c89 0 141 -57 136 -151zM463 316c4 84 -29 128 -98 128c-26 0 -50 -6 -65 -17c-55 -40 -104 -163 -109 -276c-4 -79 30 -124 95 -124c33 0 62 12 82 33 c51 53 90 159 95 256"],58600:[482,276,666,85,596,"596 331c-6 -103 -65 -217 -143 -276c-53 -41 -124 -66 -186 -66c-58 0 -99 19 -122 57l-9 -1l6 -30c58 -135 166 -158 195 -158c8 0 31 -3 49 -3c52 0 94 -35 91 -78c0 -5 0 -11 -2 -18l-58 -34l-11 4c1 9 3 17 3 23c2 23 -19 38 -35 53c-42 38 -97 25 -174 75 c-34 22 -121 78 -114 215c3 62 27 124 60 183c13 24 28 49 47 71c26 36 61 66 102 89c53 30 104 45 154 45c96 0 152 -57 147 -151zM506 316c4 84 -31 128 -104 128c-29 0 -55 -6 -70 -17c-60 -40 -112 -163 -118 -276c-4 -79 32 -124 102 -124c35 0 66 12 89 33 c54 53 96 159 101 256"],58601:[469,271,631,86,576,"570 320c13 -64 7 -143 -13 -193c-15 -38 -66 -84 -121 -112c-44 -21 -82 -32 -146 -32c-13 0 -53 0 -68 5c69 -84 129 -90 148 -92c15 -2 30 -3 44 -3c57 0 114 -41 125 -93c1 -5 1 -9 3 -29l-60 -42l-36 12l-3 18c-1 7 -1 14 -1 17c-3 14 -16 26 -30 32l-6 5 c-17 11 -41 19 -59 24c-34 9 -73 20 -112 45c-34 22 -113 78 -141 221c-12 59 -10 101 6 161c24 66 41 101 91 144c54 37 109 61 179 61c106 0 181 -56 200 -149zM439 322c-13 64 -56 103 -114 103c-37 0 -67 -18 -87 -53c-29 -51 -37 -154 -19 -242 c12 -63 56 -103 113 -103c38 0 67 18 88 53c29 50 37 154 19 242"],58602:[469,271,696,101,628,"621 320c14 -64 7 -143 -14 -193c-16 -38 -70 -84 -130 -112c-47 -21 -87 -32 -156 -32c-15 0 -58 0 -74 5c75 -84 139 -90 159 -92c16 -2 33 -3 47 -3c62 0 123 -41 134 -93c2 -5 2 -9 4 -29l-64 -42l-39 12l-4 18c0 7 0 14 -1 17c-3 14 -16 26 -31 32l-7 5 c-19 11 -44 19 -63 24c-37 9 -78 20 -120 45c-37 22 -122 78 -152 221c-13 59 -11 101 7 161c25 66 43 101 97 144c58 37 117 61 192 61c114 0 195 -56 215 -149zM480 322c-13 64 -60 103 -122 103c-40 0 -71 -18 -93 -53c-31 -51 -40 -154 -21 -242 c13 -63 60 -103 122 -103c40 0 72 18 94 53c31 50 39 154 20 242"],58603:[469,271,602,69,574,"574 320c-3 -64 -27 -143 -57 -193c-24 -38 -82 -84 -141 -112c-47 -21 -85 -32 -147 -32c-13 0 -51 0 -64 5c47 -84 102 -90 120 -92c14 -2 28 -3 41 -3c55 0 100 -41 98 -93c-1 -5 -1 -9 -4 -29l-67 -42l-31 12l1 18c1 7 2 14 3 17c0 14 -9 26 -21 32l-5 5 c-14 11 -34 19 -50 24c-31 9 -65 20 -97 45c-27 22 -89 78 -83 221c2 59 14 101 44 161c37 66 62 101 119 144c60 37 118 61 184 61c102 0 161 -56 157 -149zM450 322c2 64 -30 103 -86 103c-34 0 -67 -18 -94 -53c-40 -51 -71 -154 -75 -242c-2 -63 30 -103 84 -103 c36 0 69 18 96 53c39 50 71 154 75 242"],58604:[469,271,665,83,625,"625 320c-3 -64 -29 -143 -61 -193c-25 -38 -88 -84 -151 -112c-50 -21 -92 -32 -157 -32c-14 0 -55 0 -69 5c50 -84 109 -90 128 -92c15 -2 30 -3 44 -3c59 0 107 -41 105 -93c0 -5 -1 -9 -4 -29l-72 -42l-33 12l1 18c1 7 3 14 3 17c0 14 -10 26 -22 32l-6 5 c-15 11 -37 19 -54 24c-32 9 -69 20 -103 45c-30 22 -96 78 -90 221c3 59 15 101 47 161c41 66 67 101 128 144c65 37 127 61 198 61c109 0 172 -56 168 -149zM492 322c3 64 -32 103 -92 103c-37 0 -72 -18 -101 -53c-42 -51 -76 -154 -80 -242c-3 -63 32 -103 90 -103 c39 0 73 18 103 53c42 50 76 154 80 242"],58605:[494,11,686,71,670,"670 482c-18 -24 -21 -29 -30 -50c-17 -6 -41 -14 -61 -14c-25 0 -57 0 -95 2c5 -11 10 -23 12 -36c8 -42 1 -110 -18 -163c-21 -63 -59 -126 -101 -167c-46 -45 -89 -65 -139 -65c-75 0 -135 38 -159 163s11 227 97 285c44 30 90 45 140 45l104 -3l121 -1 c38 0 89 7 118 16zM427 356c-15 78 -79 88 -148 88c-28 0 -52 -6 -65 -17c-47 -39 -70 -157 -48 -276c13 -66 54 -112 110 -112c101 0 180 168 151 317"],58606:[494,11,755,86,728,"728 482c-18 -24 -22 -29 -31 -50c-19 -6 -44 -14 -66 -14c-27 0 -62 0 -103 2c6 -11 11 -23 14 -36c8 -42 0 -110 -20 -163c-22 -63 -63 -126 -108 -167c-49 -45 -96 -65 -150 -65c-80 0 -144 38 -170 163c-25 125 11 227 104 285c48 30 96 45 150 45l112 -3l130 -1 c41 0 96 7 127 16zM468 356c-16 78 -85 88 -160 88c-29 0 -55 -6 -69 -17c-51 -39 -75 -157 -51 -276c14 -66 57 -112 118 -112c108 0 192 168 162 317"],58607:[494,11,654,67,706,"706 482c-22 -24 -26 -29 -39 -50c-18 -6 -42 -14 -62 -14c-24 0 -54 0 -90 2c2 -11 4 -23 3 -36c-2 -42 -25 -110 -55 -163c-34 -63 -85 -126 -134 -167c-55 -45 -100 -65 -148 -65c-71 0 -120 38 -113 163c6 125 62 227 158 285c49 30 96 45 143 45l98 -3l116 -1 c36 0 86 7 116 16zM446 356c4 78 -54 88 -121 88c-26 0 -50 -6 -65 -17c-54 -39 -104 -157 -110 -276c-3 -66 25 -112 79 -112c96 0 210 168 217 317"],58608:[494,11,721,81,767,"767 482c-23 -24 -28 -29 -42 -50c-19 -6 -45 -14 -66 -14c-26 0 -59 0 -97 2c3 -11 4 -23 4 -36c-3 -42 -27 -110 -59 -163c-38 -63 -92 -126 -145 -167c-58 -45 -107 -65 -159 -65c-76 0 -128 38 -121 163c6 125 67 227 169 285c53 30 103 45 155 45l105 -3l124 -1 c39 0 93 7 125 16zM488 356c4 78 -58 88 -130 88c-28 0 -54 -6 -70 -17c-58 -39 -111 -157 -117 -276c-4 -66 27 -112 84 -112c103 0 225 168 233 317"],58609:[482,17,739,68,705,"705 458c-16 -24 -20 -29 -28 -55c-20 -6 -46 -15 -67 -15c-12 0 -28 -2 -47 -2c-20 0 -43 2 -57 3c2 -7 5 -14 5 -19c22 -91 -16 -221 -91 -307c-44 -51 -104 -80 -169 -80c-83 0 -152 57 -176 152c-8 39 -8 83 -2 131c8 66 31 106 89 146c49 36 109 57 186 57 c10 0 23 -1 39 -2c0 0 17 -2 61 -2h118c36 0 87 8 118 17zM432 334c-15 64 -69 91 -128 91c-36 0 -65 -18 -85 -53c-26 -51 -30 -159 -10 -247c12 -48 53 -78 95 -78c49 0 85 29 109 88c25 59 33 142 19 199"],58610:[482,17,812,82,766,"766 458c-17 -24 -21 -29 -30 -55c-22 -6 -49 -15 -72 -15c-13 0 -30 -2 -51 -2s-45 2 -61 3c2 -7 6 -14 6 -19c23 -91 -17 -221 -98 -307c-47 -51 -112 -80 -181 -80c-89 0 -163 57 -189 152c-9 39 -9 83 -2 131c8 66 33 106 95 146c53 36 117 57 199 57 c11 0 25 -1 42 -2c0 0 19 -2 67 -2h126c38 0 93 8 127 17zM473 334c-16 64 -75 91 -137 91c-40 0 -70 -18 -91 -53c-28 -51 -33 -159 -11 -247c12 -48 56 -78 102 -78c53 0 91 29 116 88c27 59 36 142 21 199"],58611:[482,17,706,60,734,"734 458c-21 -24 -25 -29 -39 -55c-21 -6 -47 -15 -68 -15c-10 0 -26 -2 -45 -2c-18 0 -40 2 -54 3c1 -7 3 -14 2 -19c-1 -91 -67 -221 -159 -307c-53 -51 -118 -80 -179 -80c-79 0 -131 57 -132 152c1 39 11 83 28 131c23 66 54 106 119 146c55 36 117 57 190 57 c9 0 21 -1 36 -2c0 0 16 -2 59 -2h112c34 0 85 8 116 17zM446 334c1 64 -45 91 -101 91c-35 0 -66 -18 -93 -53c-37 -51 -66 -159 -67 -247c0 -48 32 -78 72 -78c47 0 88 29 124 88c38 59 65 142 65 199"],58612:[482,17,776,73,797,"797 458c-22 -24 -27 -29 -41 -55c-23 -6 -51 -15 -73 -15c-12 0 -29 -2 -49 -2s-42 2 -57 3c0 -7 2 -14 1 -19c-1 -91 -72 -221 -170 -307c-57 -51 -127 -80 -192 -80c-86 0 -142 57 -143 152c2 39 13 83 31 131c24 66 58 106 127 146c60 36 126 57 204 57 c11 0 23 -1 39 -2c0 0 17 -2 63 -2h120c37 0 91 8 125 17zM488 334c1 64 -49 91 -108 91c-38 0 -72 -18 -100 -53c-40 -51 -71 -159 -72 -247c0 -48 34 -78 78 -78c50 0 93 29 133 88s69 142 69 199"],58613:[482,226,561,60,512,"508 9c7 -35 9 -85 -24 -130c-40 -57 -110 -105 -174 -105c-52 0 -101 35 -109 78c-1 5 -2 11 -2 18l48 34l13 -4c0 -9 1 -17 1 -22c7 -35 43 -62 83 -62c51 0 100 39 113 110c0 8 0 14 -1 21c-7 34 -29 52 -68 52c-35 0 -126 -10 -153 -10c-91 0 -149 51 -168 147 c-19 105 4 210 57 259c54 49 124 87 185 87c60 0 120 -11 151 -11c2 -5 4 -8 4 -13c-5 -10 -9 -34 -8 -39c-4 -1 -33 -1 -48 -1c-10 0 -44 5 -55 8c-21 6 -44 12 -71 12c-35 0 -63 -13 -83 -29c-49 -38 -70 -142 -49 -250c16 -79 55 -119 119 -119c37 0 115 10 148 10 c24 0 58 -2 77 -18c8 -6 13 -14 14 -23"],58614:[482,226,620,74,558,"554 9c8 -35 10 -85 -25 -130c-43 -57 -118 -105 -187 -105c-55 0 -108 35 -117 78c-1 5 -2 11 -2 18l51 34l14 -4c0 -9 1 -17 1 -22c7 -35 47 -62 90 -62c54 0 107 39 121 110c0 8 0 14 -1 21c-7 34 -32 52 -74 52c-36 0 -135 -10 -163 -10c-98 0 -161 51 -181 147 c-20 105 4 210 62 259s133 87 198 87s129 -11 162 -11c2 -5 5 -8 5 -13c-6 -10 -10 -34 -9 -39c-5 -1 -36 -1 -51 -1c-12 0 -48 5 -59 8c-24 6 -48 12 -77 12c-38 0 -67 -13 -89 -29c-53 -38 -75 -142 -53 -250c17 -79 59 -119 128 -119c40 0 124 10 159 10 c26 0 62 -2 83 -18c8 -6 13 -14 14 -23"],58615:[482,226,534,51,505,"505 458c-8 -10 -16 -34 -16 -39c-5 -1 -32 -1 -46 -1c-10 0 -42 5 -51 8c-19 6 -40 12 -65 12c-33 0 -63 -13 -86 -29c-56 -38 -99 -142 -105 -250c-3 -79 25 -119 86 -119c36 0 112 10 144 10c23 0 54 -2 69 -18c6 -6 9 -14 8 -23c-2 -35 -11 -85 -53 -130 c-52 -57 -129 -105 -190 -105c-49 0 -88 35 -86 78c0 5 1 11 2 18l54 34l11 -4c-2 -9 -3 -17 -4 -22c-2 -35 27 -62 65 -62c48 0 104 39 133 110c2 8 4 14 4 21c2 34 -16 52 -53 52c-33 0 -122 -10 -147 -10c-88 0 -131 51 -127 147c6 105 52 210 115 259 c62 49 138 87 196 87c57 0 111 -11 141 -11c1 -5 2 -8 1 -13"],58616:[482,226,592,65,552,"552 458c-9 -10 -18 -34 -18 -39c-5 -1 -34 -1 -50 -1c-10 0 -44 5 -54 8c-21 6 -43 12 -69 12c-37 0 -68 -13 -93 -29c-60 -38 -107 -142 -113 -250c-3 -79 27 -119 93 -119c38 0 120 10 154 10c25 0 58 -2 74 -18c7 -6 9 -14 8 -23c-1 -35 -11 -85 -57 -130 c-55 -57 -138 -105 -203 -105c-53 0 -95 35 -92 78c0 5 0 11 2 18l58 34l11 -4c-2 -9 -3 -17 -4 -22c-2 -35 29 -62 70 -62c52 0 112 39 143 110c2 8 4 14 4 21c2 34 -17 52 -57 52c-35 0 -131 -10 -158 -10c-94 0 -141 51 -135 147c6 105 55 210 122 259 c68 49 148 87 210 87s121 -11 152 -11c1 -5 3 -8 2 -13"],58617:[469,232,550,63,516,"512 9c8 -35 7 -66 -18 -117c-30 -60 -96 -124 -173 -124c-40 0 -80 17 -103 44c-13 14 -19 27 -27 53l63 40l22 -6c0 -7 1 -16 2 -19c8 -42 26 -66 71 -66c41 0 98 56 82 134c-6 29 -24 45 -47 45c-32 0 -112 -10 -147 -10c-86 0 -150 54 -167 136c-14 72 -6 167 18 213 c15 28 48 57 103 88c65 39 96 49 142 49c34 0 36 -6 64 -8c18 -1 27 -4 63 -4l6 -18c-6 -10 -7 -38 -6 -44c-16 -4 -47 -4 -62 -4c-11 0 -48 5 -58 8c-19 5 -37 7 -53 8c-42 -3 -71 -26 -85 -68c-15 -47 -18 -141 -5 -199c10 -55 52 -90 107 -90c26 0 71 10 103 10 c28 0 67 -7 87 -25c9 -9 17 -18 18 -26"],58618:[469,232,609,76,564,"559 9c9 -35 8 -66 -19 -117c-32 -60 -104 -124 -186 -124c-43 0 -86 17 -110 44c-15 14 -21 27 -30 53l68 40l23 -6c0 -7 1 -16 2 -19c9 -42 29 -66 77 -66c44 0 105 56 88 134c-6 29 -26 45 -50 45c-35 0 -121 -10 -159 -10c-92 0 -161 54 -179 136 c-15 72 -6 167 20 213c16 28 51 57 110 88c70 39 103 49 152 49c37 0 40 -6 69 -8c20 -1 30 -4 68 -4l6 -18c-6 -10 -7 -38 -6 -44c-17 -4 -51 -4 -67 -4c-12 0 -51 5 -62 8c-20 5 -40 7 -57 8c-45 -3 -76 -26 -91 -68c-16 -47 -19 -141 -6 -199c11 -55 57 -90 116 -90 c28 0 76 10 110 10c30 0 72 -7 94 -25c9 -9 18 -18 19 -26"],58619:[469,232,525,50,502,"502 439c-8 -10 -15 -38 -16 -44c-16 -4 -45 -4 -60 -4c-10 0 -44 5 -53 8c-17 5 -33 7 -49 8c-41 -3 -73 -26 -96 -68c-25 -47 -50 -141 -51 -199c-3 -55 29 -90 81 -90c25 0 70 10 101 10c26 0 61 -7 77 -25c6 -9 12 -18 11 -26c0 -35 -9 -66 -45 -117 c-42 -60 -120 -124 -193 -124c-38 0 -72 17 -88 44c-10 14 -12 27 -14 53l70 40l19 -6c-2 -7 -3 -16 -2 -19c-2 -42 9 -66 52 -66c39 0 107 56 109 134c2 29 -12 45 -34 45c-30 0 -109 -10 -143 -10c-81 0 -130 54 -127 136c3 72 33 167 66 213c21 28 59 57 119 88 c71 39 103 49 146 49c33 0 34 -6 60 -8c17 -1 25 -4 59 -4"],58620:[469,232,582,63,548,"548 439c-8 -10 -16 -38 -17 -44c-17 -4 -49 -4 -64 -4c-12 0 -48 5 -58 8c-17 5 -35 7 -51 8c-44 -3 -79 -26 -104 -68c-27 -47 -54 -141 -55 -199c-3 -55 31 -90 87 -90c27 0 75 10 108 10c28 0 66 -7 83 -25c7 -9 13 -18 12 -26c0 -35 -9 -66 -48 -117 c-45 -60 -129 -124 -207 -124c-41 0 -78 17 -95 44c-10 14 -13 27 -15 53l75 40l21 -6c-2 -7 -3 -16 -3 -19c-2 -42 11 -66 56 -66c42 0 115 56 118 134c1 29 -14 45 -37 45c-33 0 -117 -10 -153 -10c-88 0 -140 54 -137 136c3 72 35 167 71 213c22 28 64 57 128 88 c76 39 110 49 157 49c35 0 36 -6 63 -8c19 -1 27 -4 64 -4"],58621:[493,11,660,46,618,"618 481c-17 -24 -21 -26 -30 -47c-17 -6 -40 -16 -61 -16c-25 -3 -53 -4 -79 -4l-75 2l-11 -208c-2 -29 1 -56 6 -81c12 -62 33 -91 87 -91c20 0 45 21 45 21l25 17l12 -19c-62 -53 -92 -66 -151 -66c-35 0 -81 13 -101 118c-13 66 20 255 27 312l-116 4 c-66 0 -111 -3 -123 -63l-9 -7l-18 8c17 87 41 120 127 120c50 0 184 -9 248 -9c28 0 57 1 70 2c38 0 88 10 117 19"],58622:[493,11,727,59,673,"673 481c-18 -24 -23 -26 -32 -47c-19 -6 -44 -16 -66 -16c-27 -3 -57 -4 -85 -4l-80 2l-13 -208c-1 -29 2 -56 7 -81c13 -62 36 -91 94 -91c21 0 48 21 48 21l26 17l14 -19c-66 -53 -99 -66 -162 -66c-38 0 -87 13 -109 118c-14 66 21 255 29 312l-125 4 c-70 0 -118 -3 -132 -63l-9 -7l-19 8c18 87 44 120 136 120c54 0 197 -9 266 -9c31 0 61 1 76 2c40 0 94 10 125 19"],58623:[493,11,629,84,657,"657 481c-22 -24 -26 -26 -39 -47c-18 -6 -42 -16 -62 -16c-25 -3 -51 -4 -77 -4l-70 2l-60 -208c-8 -29 -11 -56 -12 -81c-3 -62 10 -91 62 -91c18 0 48 21 48 21l27 17l7 -19c-71 -53 -103 -66 -159 -66c-34 0 -74 13 -69 118c3 66 78 255 98 312l-110 4 c-62 0 -106 -3 -132 -63l-10 -7l-15 8c36 87 67 120 149 120c48 0 173 -9 234 -9c27 0 55 1 68 2c36 0 85 10 115 19"],58624:[493,11,694,100,715,"715 481c-24 -24 -29 -26 -43 -47c-19 -6 -45 -16 -66 -16c-27 -3 -55 -4 -82 -4l-76 2l-64 -208c-8 -29 -12 -56 -13 -81c-4 -62 11 -91 66 -91c20 0 52 21 52 21l29 17l8 -19c-76 -53 -111 -66 -171 -66c-36 0 -80 13 -74 118c3 66 83 255 105 312l-118 4 c-67 0 -113 -3 -141 -63l-11 -7l-16 8c38 87 72 120 160 120c51 0 185 -9 251 -9c29 0 58 1 72 2c39 0 92 10 124 19"],58625:[493,17,694,44,658,"658 469c-17 -24 -21 -29 -30 -55c-19 -10 -50 -22 -70 -27c-23 -6 -41 -8 -98 -8h-54c-9 -74 -25 -167 -9 -250c11 -52 32 -82 84 -82c20 0 49 29 61 39l18 -30c-23 -20 -73 -73 -125 -73c-86 0 -148 44 -162 117c-13 63 12 213 36 281l-126 2c-50 0 -61 0 -89 -48 l-17 -6l-33 26c16 109 65 114 125 114l215 -4c39 0 101 5 143 8c35 2 80 11 111 20"],58626:[493,17,763,57,716,"716 469c-19 -24 -23 -29 -33 -55c-20 -10 -53 -22 -75 -27c-25 -6 -44 -8 -105 -8h-58c-10 -74 -27 -167 -9 -250c11 -52 33 -82 90 -82c21 0 53 29 65 39l19 -30c-24 -20 -78 -73 -134 -73c-92 0 -158 44 -174 117c-14 63 13 213 39 281l-135 2c-54 0 -65 0 -96 -48 l-18 -6l-35 26c17 109 69 114 134 114l231 -4c41 0 108 5 153 8c37 2 86 11 119 20"],58627:[493,17,662,81,692,"692 469c-22 -24 -26 -29 -41 -55c-20 -10 -52 -22 -73 -27c-24 -6 -41 -8 -96 -8h-51c-26 -74 -62 -167 -66 -250c-2 -52 11 -82 61 -82c19 0 54 29 67 39l10 -30c-26 -20 -86 -73 -136 -73c-82 0 -130 44 -127 117c2 63 61 213 100 281l-120 2c-48 0 -58 0 -96 -48 l-18 -6l-25 26c41 109 88 114 146 114l203 -4c37 0 98 5 138 8c34 2 79 11 111 20"],58628:[493,17,729,97,752,"752 469c-23 -24 -28 -29 -44 -55c-22 -10 -56 -22 -79 -27c-25 -6 -43 -8 -102 -8h-55c-28 -74 -67 -167 -71 -250c-2 -52 12 -82 66 -82c20 0 57 29 72 39l10 -30c-28 -20 -92 -73 -146 -73c-88 0 -140 44 -136 117c2 63 65 213 107 281l-129 2c-51 0 -62 0 -102 -48 l-19 -6l-27 26c43 109 94 114 156 114l218 -4c40 0 105 5 148 8c36 2 85 11 119 20"],58629:[711,11,584,73,510,"501 489c29 -151 -10 -316 -71 -403c-43 -60 -107 -97 -167 -97c-96 0 -148 77 -178 236c-35 184 11 335 97 420c44 45 90 66 139 66c94 0 154 -83 180 -222zM427 319c-21 8 -53 11 -131 11c-81 0 -112 -3 -134 -12c0 -32 4 -64 10 -95c23 -119 50 -196 119 -196 c34 0 62 18 79 49c26 52 51 142 57 243zM428 382c-1 28 -4 57 -10 85c-23 124 -46 206 -118 206c-27 0 -52 -8 -65 -23c-34 -42 -66 -150 -73 -268c22 -7 56 -10 134 -10c75 0 110 3 132 10"],58630:[711,11,645,87,557,"547 489c31 -151 -11 -316 -77 -403c-45 -60 -114 -97 -179 -97c-103 0 -158 77 -191 236c-38 184 12 335 104 420c48 45 97 66 150 66c101 0 165 -83 193 -222zM468 319c-23 8 -58 11 -141 11c-87 0 -120 -3 -144 -12c1 -32 5 -64 11 -95c25 -119 54 -196 128 -196 c36 0 66 18 84 49c29 52 56 142 62 243zM469 382c-1 28 -5 57 -11 85c-25 124 -49 206 -127 206c-29 0 -56 -8 -70 -23c-36 -42 -70 -150 -78 -268c24 -7 60 -10 144 -10c81 0 118 3 142 10"],58631:[711,11,556,88,547,"547 489c-7 -151 -83 -316 -161 -403c-54 -60 -124 -97 -181 -97c-92 0 -123 77 -115 236c9 184 88 335 189 420c53 45 102 66 149 66c89 0 126 -83 119 -222zM438 319c-18 8 -49 11 -123 11c-77 0 -107 -3 -130 -12c-7 -32 -11 -64 -13 -95c-5 -119 3 -196 68 -196 c33 0 63 18 87 49c37 52 82 142 111 243zM464 467c6 124 3 206 -65 206c-27 0 -52 -8 -68 -23c-41 -42 -97 -150 -131 -268c19 -7 51 -10 125 -10c72 0 106 3 128 10c6 28 9 57 11 85"],58632:[711,11,616,104,597,"597 489c-8 -151 -89 -316 -173 -403c-59 -60 -133 -97 -195 -97c-98 0 -132 77 -123 236c9 184 95 335 203 420c56 45 109 66 159 66c96 0 136 -83 129 -222zM479 319c-19 8 -52 11 -131 11c-84 0 -115 -3 -140 -12c-8 -32 -12 -64 -14 -95c-6 -119 3 -196 73 -196 c35 0 68 18 93 49c40 52 88 142 119 243zM507 467c6 124 4 206 -70 206c-28 0 -55 -8 -73 -23c-44 -42 -103 -150 -140 -268c21 -7 54 -10 134 -10c77 0 114 3 137 10c6 28 10 57 12 85"],58633:[695,17,619,63,558,"548 188c-12 -56 -59 -116 -113 -157c-40 -32 -87 -48 -141 -48c-117 0 -186 66 -216 217c-12 58 -17 123 -14 194c5 98 26 157 81 217c51 56 113 84 183 84c106 0 187 -83 215 -221c18 -95 20 -212 5 -286zM430 309c-9 13 -28 19 -59 19h-119c-32 0 -50 -6 -59 -19 c4 -40 9 -80 17 -116c18 -94 61 -166 119 -166c37 0 65 27 82 79c14 44 23 117 19 203zM424 383c-3 33 -7 64 -13 94c-19 95 -63 174 -121 174c-37 0 -65 -27 -82 -79c-13 -39 -19 -106 -18 -179c6 -8 24 -15 63 -15h120c25 0 42 1 51 5"],58634:[695,17,683,77,608,"598 188c-13 -56 -64 -116 -122 -157c-43 -32 -94 -48 -151 -48c-126 0 -200 66 -232 217c-13 58 -18 123 -15 194c5 98 28 157 87 217c55 56 121 84 196 84c114 0 201 -83 231 -221c20 -95 22 -212 6 -286zM471 309c-10 13 -30 19 -63 19h-128c-34 0 -54 -6 -63 -19 c3 -40 9 -80 17 -116c20 -94 66 -166 128 -166c40 0 70 27 89 79c15 44 24 117 20 203zM465 383c-3 33 -8 64 -14 94c-20 95 -68 174 -131 174c-39 0 -69 -27 -87 -79c-14 -39 -21 -106 -20 -179c7 -8 26 -15 67 -15h129c27 0 46 1 56 5"],58635:[695,17,591,76,583,"583 474c-4 -95 -29 -212 -61 -286c-24 -56 -83 -116 -143 -157c-46 -32 -95 -48 -146 -48c-111 0 -162 66 -156 217c3 58 13 123 32 194c27 98 61 157 128 217c61 56 127 84 193 84c101 0 159 -83 153 -221zM438 309c-6 13 -22 19 -51 19h-114c-30 0 -49 -6 -61 -19 c-6 -40 -9 -80 -11 -116c-4 -94 20 -166 75 -166c36 0 69 27 97 79c24 44 48 117 65 203zM459 477c4 95 -20 174 -75 174c-35 0 -68 -27 -96 -79c-22 -39 -43 -106 -59 -179c4 -8 19 -15 56 -15h115c24 0 40 1 50 5c5 33 8 64 9 94"],58636:[695,17,653,91,635,"635 474c-4 -95 -31 -212 -65 -286c-26 -56 -89 -116 -154 -157c-50 -32 -102 -48 -157 -48c-119 0 -174 66 -167 217c3 58 14 123 34 194c29 98 66 157 138 217c65 56 136 84 207 84c109 0 171 -83 164 -221zM480 309c-7 13 -24 19 -56 19h-121c-33 0 -53 -6 -66 -19 c-6 -40 -10 -80 -12 -116c-4 -94 22 -166 81 -166c38 0 73 27 104 79c25 44 52 117 70 203zM502 477c4 95 -21 174 -81 174c-37 0 -73 -27 -103 -79c-23 -39 -46 -106 -63 -179c4 -8 20 -15 60 -15h123c26 0 43 1 54 5c5 33 9 64 10 94"],58637:[711,11,653,26,609,"609 459c-1 -7 -4 -16 -7 -26l-20 -72c-12 -8 -24 -13 -35 -18c-7 -104 -40 -201 -78 -262c-36 -57 -119 -92 -179 -92c-74 0 -136 54 -151 132c-1 8 -3 17 -4 25l11 228c0 5 -1 13 -2 18c-2 11 -11 20 -23 20c-10 0 -21 -5 -50 -23l-33 -21l-12 20l28 20 c76 54 114 74 138 74c16 0 28 -12 31 -31c3 -13 3 -27 3 -43l-11 -209c-2 -26 -1 -38 2 -53c12 -66 56 -107 112 -107c33 0 69 22 86 53c26 52 47 131 51 232c-101 20 -206 92 -219 160c-13 70 -13 107 15 161c28 55 49 66 98 66c94 0 153 -83 180 -222c5 -26 8 -52 9 -78 c6 7 11 14 16 24l17 30zM467 383c-2 27 -4 56 -10 84c-23 124 -46 206 -118 206c-21 0 -37 -28 -43 -69c-2 -14 -4 -52 4 -91c13 -69 107 -120 167 -130"],58638:[711,11,720,37,663,"663 459c-1 -7 -4 -16 -7 -26l-22 -72c-13 -8 -26 -13 -37 -18c-8 -104 -44 -201 -84 -262c-38 -57 -128 -92 -192 -92c-80 0 -146 54 -162 132c-2 8 -4 17 -4 25l10 228c1 5 0 13 -1 18c-2 11 -12 20 -25 20c-11 0 -22 -5 -54 -23l-35 -21l-13 20l31 20 c81 54 122 74 148 74c17 0 29 -12 33 -31c3 -13 3 -27 3 -43l-12 -209c-2 -26 -1 -38 2 -53c13 -66 60 -107 120 -107c36 0 74 22 92 53c29 52 51 131 56 232c-109 20 -222 92 -236 160c-14 70 -13 107 16 161c31 55 53 66 106 66c101 0 164 -83 193 -222 c5 -26 8 -52 10 -78c6 7 12 14 17 24l18 30zM510 383c-2 27 -4 56 -10 84c-25 124 -50 206 -127 206c-22 0 -40 -28 -46 -69c-2 -14 -4 -52 4 -91c14 -69 116 -120 179 -130"],58639:[711,11,623,72,643,"643 459c-3 -7 -7 -16 -12 -26l-36 -72c-14 -8 -26 -13 -37 -18c-32 -104 -85 -201 -135 -262c-48 -57 -136 -92 -192 -92c-71 0 -118 54 -114 132c1 8 1 17 3 25l62 228c1 5 3 13 3 18c1 11 -6 20 -17 20c-10 0 -21 -5 -54 -23l-36 -21l-6 20l31 20c85 54 126 74 149 74 c15 0 23 -12 22 -31c0 -13 -3 -27 -7 -43l-60 -209c-8 -26 -9 -38 -10 -53c-3 -66 29 -107 82 -107c32 0 71 22 94 53c38 52 75 131 103 232c-92 20 -175 92 -172 160c4 70 13 107 52 161c39 55 62 66 109 66c89 0 126 -83 120 -222c-2 -26 -5 -52 -10 -78c7 7 14 14 21 24 l23 30zM501 467c6 124 3 206 -65 206c-20 0 -42 -28 -57 -69c-5 -14 -16 -52 -18 -91c-3 -69 75 -120 129 -130c5 27 9 56 11 84"],58640:[711,11,687,86,699,"699 459c-2 -7 -7 -16 -13 -26l-39 -72c-14 -8 -27 -13 -39 -18c-34 -104 -91 -201 -145 -262c-51 -57 -145 -92 -206 -92c-76 0 -126 54 -122 132c1 8 1 17 3 25l67 228c1 5 3 13 3 18c1 11 -7 20 -19 20c-10 0 -22 -5 -57 -23l-39 -21l-7 20l34 20c91 54 135 74 159 74 c17 0 26 -12 25 -31c-1 -13 -4 -27 -9 -43l-63 -209c-9 -26 -10 -38 -11 -53c-4 -66 30 -107 88 -107c34 0 76 22 101 53c40 52 80 131 110 232c-98 20 -188 92 -184 160c3 70 14 107 55 161c43 55 67 66 117 66c96 0 136 -83 129 -222c-2 -26 -5 -52 -10 -78 c7 7 15 14 22 24l25 30zM547 467c6 124 4 206 -70 206c-21 0 -45 -28 -61 -69c-6 -14 -17 -52 -19 -91c-4 -69 80 -120 138 -130c5 27 10 56 12 84"],58641:[695,17,676,34,642,"642 495c-14 -44 -20 -75 -24 -126c-17 -10 -32 -17 -45 -23c2 -59 0 -116 -9 -158c-12 -56 -57 -124 -111 -165c-41 -32 -91 -40 -143 -40c-84 0 -144 51 -162 140c-4 21 0 56 2 70c9 91 4 140 0 161c-2 10 -10 16 -23 16c-11 0 -24 -3 -36 -10l-37 -21l-20 26l80 54 c46 31 77 50 108 50c19 0 33 -13 38 -35c6 -29 11 -56 10 -147c-8 -97 -4 -124 -1 -141c13 -66 47 -100 96 -100c36 0 57 27 74 79c14 45 11 117 6 202c-106 37 -169 108 -187 194c-9 47 2 94 10 111c16 34 31 63 99 63c106 0 164 -83 192 -221c3 -16 5 -33 7 -50 c15 10 25 26 33 58l5 17zM437 414c-6 42 -11 94 -19 133c-12 61 -30 104 -73 104c-20 0 -23 -20 -25 -33c-3 -23 1 -77 7 -110c7 -35 58 -80 110 -94"],58642:[695,17,744,46,699,"699 495c-15 -44 -22 -75 -26 -126c-19 -10 -34 -17 -49 -23c3 -59 0 -116 -9 -158c-13 -56 -62 -124 -120 -165c-43 -32 -97 -40 -153 -40c-90 0 -155 51 -174 140c-4 21 0 56 2 70c10 91 5 140 0 161c-2 10 -11 16 -24 16c-12 0 -27 -3 -39 -10l-39 -21l-22 26l86 54 c49 31 82 50 115 50c21 0 36 -13 41 -35c6 -29 12 -56 11 -147c-9 -97 -4 -124 -1 -141c14 -66 50 -100 103 -100c39 0 62 27 80 79c15 45 12 117 6 202c-114 37 -182 108 -200 194c-10 47 2 94 10 111c18 34 33 63 106 63c114 0 176 -83 206 -221c3 -16 6 -33 8 -50 c16 10 26 26 36 58l4 17zM478 414c-7 42 -12 94 -20 133c-13 61 -32 104 -79 104c-21 0 -24 -20 -26 -33c-4 -23 1 -77 8 -110c7 -35 61 -80 117 -94"],58643:[695,17,645,74,683,"683 495c-23 -44 -36 -75 -52 -126c-19 -10 -34 -17 -49 -23c-11 -59 -26 -116 -44 -158c-24 -56 -84 -124 -144 -165c-46 -32 -96 -40 -146 -40c-80 0 -125 51 -122 140c1 21 13 56 18 70c30 91 37 140 38 161c0 10 -6 16 -18 16c-11 0 -24 -3 -37 -10l-40 -21l-13 26 l89 54c51 31 84 50 114 50c18 0 29 -13 28 -35c-1 -29 -2 -56 -25 -147c-30 -97 -32 -124 -33 -141c-3 -66 21 -100 68 -100c35 0 61 27 89 79c24 45 38 117 52 202c-92 37 -136 108 -132 194c2 47 23 94 35 111c23 34 44 63 108 63c102 0 137 -83 132 -221 c-1 -16 -3 -33 -5 -50c17 10 30 26 45 58l9 17zM482 547c2 61 -5 104 -46 104c-19 0 -26 -20 -31 -33c-8 -23 -17 -77 -19 -110c-1 -35 36 -80 83 -94c4 42 11 94 13 133"],58644:[695,17,710,89,743,"743 495c-26 -44 -40 -75 -56 -126c-20 -10 -37 -17 -53 -23c-12 -59 -28 -116 -48 -158c-25 -56 -89 -124 -154 -165c-50 -32 -103 -40 -157 -40c-85 0 -134 51 -130 140c1 21 14 56 19 70c32 91 39 140 40 161c1 10 -6 16 -19 16c-12 0 -26 -3 -39 -10l-43 -21l-14 26 l95 54c55 31 91 50 122 50c20 0 31 -13 30 -35c-1 -29 -2 -56 -26 -147c-32 -97 -35 -124 -35 -141c-3 -66 22 -100 72 -100c38 0 66 27 96 79c26 45 41 117 56 202c-99 37 -146 108 -142 194c2 47 25 94 37 111c25 34 48 63 117 63c109 0 147 -83 141 -221 c-1 -16 -3 -33 -5 -50c18 10 32 26 48 58l9 17zM526 547c3 61 -4 104 -49 104c-20 0 -28 -20 -33 -33c-9 -23 -19 -77 -20 -110c-2 -35 39 -80 88 -94c4 42 13 94 14 133"],58645:[482,11,624,25,549,"546 384c9 -42 2 -110 -16 -163c-22 -63 -60 -126 -101 -167c-46 -45 -90 -65 -140 -65c-74 0 -136 54 -151 132c-2 8 -3 17 -4 25l10 228c1 5 0 13 -1 18c-2 11 -12 20 -23 20c-10 0 -21 -5 -51 -23l-32 -21l-12 20l28 20c76 54 114 74 138 74c16 0 28 -12 31 -31 c3 -13 3 -27 3 -43l-12 -209c-2 -26 0 -38 3 -53c12 -66 55 -107 112 -107c100 0 180 162 152 311c-8 40 -29 63 -62 63c-11 0 -20 -3 -29 -9l-16 19l48 47c9 8 20 12 36 12c42 0 78 -40 89 -98"],58646:[482,11,688,36,599,"596 384c8 -42 2 -110 -18 -163c-23 -63 -64 -126 -108 -167c-50 -45 -96 -65 -150 -65c-80 0 -147 54 -163 132c-1 8 -3 17 -4 25l11 228c0 5 0 13 -1 18c-2 11 -13 20 -25 20c-11 0 -22 -5 -54 -23l-35 -21l-13 20l30 20c81 54 123 74 149 74c17 0 29 -12 33 -31 c3 -13 3 -27 3 -43l-13 -209c-2 -26 0 -38 3 -53c13 -66 60 -107 120 -107c108 0 194 162 163 311c-8 40 -31 63 -66 63c-12 0 -21 -3 -31 -9l-17 19l51 47c10 8 21 12 39 12c45 0 84 -40 96 -98"],58647:[482,11,596,71,566,"566 384c-2 -42 -24 -110 -54 -163c-34 -63 -85 -126 -134 -167c-55 -45 -100 -65 -148 -65c-71 0 -118 54 -114 132c1 8 1 17 3 25l62 228c1 5 3 13 3 18c1 11 -7 20 -17 20s-21 -5 -54 -23l-36 -21l-6 20l31 20c84 54 126 74 149 74c15 0 23 -12 22 -31 c-1 -13 -3 -27 -7 -43l-60 -209c-8 -26 -9 -38 -10 -53c-3 -66 28 -107 82 -107c96 0 210 162 217 311c2 40 -13 63 -44 63c-11 0 -20 -3 -30 -9l-11 19l57 47c10 8 21 12 37 12c40 0 65 -40 62 -98"],58648:[482,11,658,85,617,"617 384c-2 -42 -26 -110 -58 -163c-37 -63 -92 -126 -144 -167c-59 -45 -108 -65 -159 -65c-76 0 -126 54 -122 132c0 8 1 17 3 25l67 228c1 5 3 13 3 18c0 11 -7 20 -19 20c-10 0 -22 -5 -57 -23l-39 -21l-7 20l34 20c90 54 135 74 159 74c17 0 25 -12 24 -31 c0 -13 -3 -27 -8 -43l-63 -209c-9 -26 -11 -38 -11 -53c-4 -66 30 -107 88 -107c102 0 225 162 232 311c3 40 -14 63 -47 63c-11 0 -21 -3 -32 -9l-11 19l61 47c10 8 22 12 39 12c43 0 70 -40 67 -98"],58649:[469,17,606,5,550,"546 370c18 -91 -26 -221 -105 -307c-45 -51 -107 -80 -171 -80c-84 0 -144 51 -162 140c-4 21 0 56 2 70c9 91 14 140 10 161c-2 10 -10 16 -23 16c-11 0 -24 -3 -35 -10l-37 -21l-20 26l79 54c47 31 92 50 123 50c19 0 34 -13 38 -35c6 -29 5 -48 -5 -147 c-13 -117 -14 -124 -11 -141c13 -66 46 -99 96 -99c49 0 86 29 114 88c26 60 37 143 26 200c-6 31 -29 54 -55 54c-18 0 -31 -4 -39 -12l-16 21c19 14 33 30 62 67c13 3 20 4 29 4c44 0 90 -46 100 -99"],58650:[469,17,669,14,599,"595 370c20 -91 -27 -221 -112 -307c-49 -51 -115 -80 -184 -80c-90 0 -155 51 -174 140c-4 21 0 56 2 70c10 91 16 140 11 161c-2 10 -11 16 -24 16c-12 0 -26 -3 -39 -10l-39 -21l-22 26l86 54c50 31 98 50 131 50c21 0 36 -13 41 -35c6 -29 6 -48 -5 -147 c-14 -117 -15 -124 -12 -141c14 -66 50 -99 103 -99c52 0 93 29 122 88c29 60 41 143 28 200c-6 31 -31 54 -59 54c-19 0 -32 -4 -42 -12l-17 21c21 14 36 30 67 67c14 3 21 4 31 4c47 0 96 -46 107 -99"],58651:[469,17,578,46,563,"563 370c-4 -91 -76 -221 -171 -307c-56 -51 -121 -80 -182 -80c-80 0 -126 51 -122 140c1 21 13 56 18 70c30 91 46 140 47 161c1 10 -6 16 -18 16c-10 0 -24 -3 -36 -10l-40 -21l-13 26l88 54c52 31 99 50 129 50c18 0 29 -13 28 -35c-2 -29 -7 -48 -39 -147 c-40 -117 -42 -124 -43 -141c-3 -66 21 -99 68 -99s89 29 129 88c39 60 69 143 71 200c2 31 -15 54 -40 54c-16 0 -30 -4 -40 -12l-10 21c22 14 39 30 75 67c13 3 20 4 29 4c41 0 74 -46 72 -99"],58652:[469,17,639,58,613,"613 370c-4 -91 -81 -221 -183 -307c-60 -51 -130 -80 -195 -80c-86 0 -135 51 -131 140c1 21 14 56 19 70c32 91 50 140 51 161c0 10 -7 16 -19 16s-26 -3 -39 -10l-43 -21l-15 26l95 54c55 31 107 50 138 50c20 0 31 -13 30 -35c-1 -29 -7 -48 -41 -147 c-43 -117 -46 -124 -46 -141c-3 -66 22 -99 72 -99c51 0 96 29 139 88c42 60 74 143 77 200c1 31 -17 54 -44 54c-17 0 -31 -4 -42 -12l-11 21c23 14 41 30 80 67c14 3 21 4 31 4c44 0 80 -46 77 -99"],58653:[711,226,542,71,524,"520 9c7 -35 8 -85 -24 -130c-41 -57 -111 -105 -175 -105c-51 0 -100 35 -109 78c-1 5 -2 11 -2 18l48 34l13 -4c0 -9 1 -17 2 -22c6 -35 42 -62 82 -62c51 0 101 39 114 110c0 8 0 14 -1 21c-7 34 -30 52 -69 52c-34 0 -126 -10 -152 -10c-92 0 -150 51 -168 147 c-20 105 3 210 57 259c48 45 116 81 167 85c-15 13 -24 28 -28 47c-7 37 20 67 66 100c-26 0 -56 3 -98 10c-24 4 -37 5 -53 5c-15 0 -25 -1 -43 -5l-24 -58h-24l14 122c26 7 48 10 68 10c16 0 39 -4 73 -11l21 -5c58 -13 119 -21 158 -21c16 0 26 4 36 14l22 23l12 -9 l-1 -32l-32 -11c-45 -16 -140 -52 -130 -107c10 -50 71 -83 131 -81c3 -5 4 -8 5 -13c-6 -10 -9 -34 -8 -39c-5 -1 -33 -1 -48 -1c-11 0 -45 5 -56 8c-21 6 -44 12 -71 12c-35 0 -62 -13 -83 -29c-49 -38 -69 -142 -48 -250c15 -79 54 -119 118 -119c38 0 115 10 148 10 c24 0 58 -2 77 -18c8 -6 13 -14 15 -23"],58654:[711,226,600,86,571,"567 9c7 -35 9 -85 -26 -130c-43 -57 -118 -105 -187 -105c-55 0 -108 35 -117 78c-1 5 -2 11 -2 18l52 34l13 -4c0 -9 1 -17 2 -22c7 -35 46 -62 89 -62c54 0 107 39 122 110c0 8 0 14 -2 21c-7 34 -31 52 -73 52c-37 0 -136 -10 -164 -10c-98 0 -160 51 -180 147 c-22 105 4 210 61 259c52 45 125 81 179 85c-16 13 -25 28 -29 47c-8 37 20 67 70 100c-28 0 -59 3 -105 10c-26 4 -39 5 -56 5c-16 0 -27 -1 -47 -5l-25 -58h-26l14 122c28 7 52 10 73 10c17 0 43 -4 78 -11l24 -5c61 -13 127 -21 169 -21c17 0 28 4 38 14l24 23l13 -9 l-1 -32l-34 -11c-49 -16 -151 -52 -139 -107c10 -50 76 -83 140 -81c3 -5 4 -8 5 -13c-6 -10 -10 -34 -9 -39c-4 -1 -35 -1 -51 -1c-11 0 -48 5 -60 8c-23 6 -47 12 -76 12c-38 0 -67 -13 -90 -29c-52 -38 -74 -142 -51 -250c16 -79 59 -119 127 -119c41 0 124 10 159 10 c26 0 62 -2 83 -18c8 -6 13 -14 15 -23"],58655:[711,226,517,63,598,"598 702l-8 -32l-33 -11c-47 -16 -145 -52 -148 -107c-3 -50 48 -83 106 -81c1 -5 2 -8 2 -13c-9 -10 -17 -34 -18 -39c-4 -1 -31 -1 -45 -1c-10 0 -42 5 -51 8c-20 6 -40 12 -65 12c-34 0 -63 -13 -87 -29c-55 -38 -98 -142 -103 -250c-4 -79 24 -119 85 -119 c36 0 112 10 144 10c22 0 54 -2 68 -18c7 -6 10 -14 9 -23c-2 -35 -12 -85 -53 -130c-52 -57 -130 -105 -191 -105c-49 0 -87 35 -85 78c0 5 0 11 2 18l54 34l10 -4c-1 -9 -3 -17 -3 -22c-2 -35 27 -62 65 -62c48 0 104 39 134 110c1 8 3 14 3 21c2 34 -16 52 -53 52 c-33 0 -123 -10 -148 -10c-87 0 -130 51 -125 147c5 105 51 210 114 259c56 45 129 81 178 85c-11 13 -16 28 -15 47c2 37 34 67 86 100c-25 0 -52 3 -91 10c-22 4 -34 5 -49 5c-14 0 -24 -1 -43 -5l-35 -58h-23l41 122c26 7 48 10 67 10c15 0 36 -4 67 -11l19 -5 c52 -13 108 -21 145 -21c15 0 26 4 38 14l26 23"],58656:[711,226,574,77,651,"651 702l-8 -32l-36 -11c-50 -16 -156 -52 -159 -107c-2 -50 52 -83 114 -81c1 -5 2 -8 2 -13c-9 -10 -18 -34 -19 -39c-4 -1 -34 -1 -49 -1c-10 0 -44 5 -54 8c-21 6 -43 12 -70 12c-36 0 -67 -13 -93 -29c-59 -38 -106 -142 -111 -250c-5 -79 26 -119 92 -119 c38 0 119 10 153 10c25 0 59 -2 74 -18c7 -6 10 -14 10 -23c-2 -35 -13 -85 -58 -130c-55 -57 -138 -105 -204 -105c-53 0 -94 35 -92 78c0 5 1 11 2 18l58 34l12 -4c-2 -9 -3 -17 -4 -22c-2 -35 29 -62 70 -62c51 0 112 39 143 110c2 8 3 14 4 21c2 34 -17 52 -57 52 c-35 0 -132 -10 -159 -10c-93 0 -140 51 -134 147c5 105 55 210 122 259c61 45 139 81 192 85c-12 13 -18 28 -17 47c2 37 37 67 92 100c-27 0 -56 3 -97 10c-24 4 -36 5 -53 5c-15 0 -26 -1 -46 -5l-38 -58h-24l43 122c29 7 52 10 72 10c17 0 40 -4 72 -11l21 -5 c56 -13 116 -21 156 -21c16 0 28 4 40 14l28 23"],58657:[718,232,539,69,530,"527 9c7 -35 6 -66 -19 -117c-30 -60 -96 -124 -172 -124c-40 0 -82 17 -104 44c-13 14 -19 27 -28 53l63 40l22 -6c0 -7 2 -16 2 -19c9 -42 27 -66 72 -66c41 0 98 56 82 134c-6 29 -24 45 -47 45c-32 0 -112 -10 -148 -10c-86 0 -150 54 -166 136c-15 72 -6 167 18 213 c15 28 48 57 102 88c32 19 56 31 77 38c-14 15 -24 31 -28 48c-5 26 4 67 30 99c-36 1 -82 5 -139 11c-6 0 -11 1 -25 2l-16 -52l-34 3l24 139c23 6 45 10 63 10c20 0 49 -5 113 -19c59 -13 98 -18 131 -18c29 0 54 9 62 24l8 13l24 -8l-6 -50l-60 -27 c-38 -21 -87 -60 -79 -102c7 -36 39 -63 75 -71c8 -1 18 -3 33 -3h17l6 -18c-6 -10 -8 -38 -6 -44c-17 -4 -48 -4 -63 -4c-11 0 -47 5 -57 8c-18 5 -37 7 -53 8c-42 -3 -72 -26 -85 -68c-15 -47 -18 -141 -6 -199c11 -55 53 -90 108 -90c27 0 70 10 102 10 c28 0 67 -7 88 -25c10 -9 17 -18 19 -26"],58658:[718,232,597,84,578,"575 9c7 -35 6 -66 -21 -117c-31 -60 -102 -124 -185 -124c-43 0 -87 17 -111 44c-14 14 -20 27 -30 53l68 40l23 -6c1 -7 2 -16 3 -19c9 -42 29 -66 77 -66c44 0 105 56 88 134c-6 29 -26 45 -50 45c-35 0 -121 -10 -159 -10c-92 0 -162 54 -179 136 c-16 72 -6 167 19 213c16 28 52 57 110 88c34 19 60 31 83 38c-15 15 -26 31 -30 48c-5 26 4 67 32 99c-38 1 -88 5 -149 11c-7 0 -12 1 -27 2l-17 -52l-36 3l25 139c25 6 48 10 68 10c21 0 53 -5 121 -19c64 -13 105 -18 141 -18c31 0 57 9 66 24l8 13l27 -8l-7 -50 l-64 -27c-41 -21 -94 -60 -85 -102c8 -36 42 -63 80 -71c9 -1 19 -3 35 -3h19l6 -18c-6 -10 -8 -38 -6 -44c-18 -4 -51 -4 -67 -4c-12 0 -52 5 -62 8c-20 5 -40 7 -57 8c-45 -3 -77 -26 -91 -68c-16 -47 -19 -141 -7 -199c12 -55 58 -90 117 -90c28 0 75 10 109 10 c30 0 72 -7 94 -25c11 -9 19 -18 21 -26"],58659:[718,232,514,63,592,"592 710l-17 -50l-64 -27c-41 -21 -97 -60 -99 -102c-1 -36 23 -63 55 -71c8 -1 16 -3 31 -3h16l1 -18c-8 -10 -15 -38 -16 -44c-16 -4 -46 -4 -60 -4c-11 0 -44 5 -53 8c-16 5 -33 7 -48 8c-41 -3 -75 -26 -97 -68c-25 -47 -49 -141 -52 -199c-2 -55 30 -90 82 -90 c26 0 70 10 100 10c26 0 62 -7 78 -25c7 -9 12 -18 12 -26c-2 -35 -10 -66 -46 -117c-41 -60 -119 -124 -192 -124c-38 0 -74 17 -89 44c-9 14 -12 27 -14 53l69 40l20 -6c-2 -7 -2 -16 -2 -19c-2 -42 10 -66 53 -66c39 0 105 56 109 134c1 29 -13 45 -34 45 c-31 0 -110 -10 -144 -10c-81 0 -130 54 -127 136c3 72 33 167 67 213c20 28 59 57 118 88c34 19 60 31 82 38c-10 15 -16 31 -16 48c2 26 20 67 51 99c-33 1 -77 5 -129 11c-6 0 -11 1 -24 2l-27 -52l-31 3l54 139c24 6 45 10 63 10s46 -5 103 -19c54 -13 89 -18 121 -18 c27 0 53 9 64 24l11 13"],58660:[718,232,570,77,645,"645 710l-19 -50l-68 -27c-44 -21 -104 -60 -106 -102c-2 -36 24 -63 59 -71c8 -1 17 -3 32 -3h18l2 -18c-9 -10 -17 -38 -18 -44c-17 -4 -49 -4 -64 -4c-12 0 -48 5 -57 8c-17 5 -36 7 -52 8c-44 -3 -80 -26 -104 -68c-27 -47 -53 -141 -56 -199c-2 -55 33 -90 89 -90 c27 0 74 10 107 10c28 0 66 -7 83 -25c8 -9 13 -18 13 -26c-2 -35 -10 -66 -49 -117c-45 -60 -128 -124 -207 -124c-41 0 -78 17 -95 44c-10 14 -13 27 -15 53l74 40l21 -6c-1 -7 -2 -16 -2 -19c-2 -42 11 -66 57 -66c42 0 113 56 117 134c1 29 -13 45 -37 45 c-32 0 -117 -10 -153 -10c-88 0 -141 54 -137 136c3 72 35 167 71 213c23 28 64 57 127 88c37 19 65 31 88 38c-11 15 -17 31 -16 48c1 26 20 67 55 99c-37 1 -83 5 -139 11c-7 0 -12 1 -26 2l-29 -52l-34 3l59 139c25 6 48 10 67 10c20 0 49 -5 110 -19 c58 -13 97 -18 131 -18c29 0 56 9 69 24l11 13"],58661:[711,226,540,72,522,"519 9c6 -35 8 -85 -25 -130c-40 -57 -110 -105 -174 -105c-52 0 -101 35 -109 78c-1 5 -2 11 -2 18l48 34l12 -4c1 -9 1 -17 2 -22c7 -35 43 -62 83 -62c51 0 100 39 114 110c0 8 0 14 -1 21c-7 34 -30 52 -69 52c-34 0 -126 -10 -152 -10c-92 0 -150 51 -168 147 c-17 90 8 173 56 250c47 76 104 153 174 214l33 27h-5c-24 0 -54 3 -94 10c-24 4 -37 5 -53 5c-15 0 -25 -1 -43 -5l-24 -58h-24l14 122c26 7 48 10 67 10c16 0 40 -4 73 -11l22 -5c57 -13 119 -21 157 -21c16 0 27 4 37 14l22 23l12 -9l-1 -32l-32 -11 c-50 -18 -96 -45 -134 -78c-115 -102 -204 -271 -175 -422c16 -79 55 -119 119 -119c38 0 115 10 148 10c24 0 58 -2 77 -18c8 -6 13 -14 15 -23"],58662:[711,226,598,86,570,"566 9c7 -35 9 -85 -26 -130c-44 -57 -119 -105 -187 -105c-56 0 -108 35 -117 78c-1 5 -2 11 -3 18l52 34l14 -4c0 -9 1 -17 2 -22c7 -35 46 -62 89 -62c54 0 107 39 122 110c-1 8 -1 14 -2 21c-7 34 -32 52 -73 52c-37 0 -136 -10 -164 -10c-98 0 -160 51 -180 147 c-19 90 8 173 60 250c51 76 111 153 187 214l35 27h-5c-26 0 -58 3 -101 10c-26 4 -39 5 -57 5c-16 0 -26 -1 -47 -5l-24 -58h-26l14 122c28 7 52 10 73 10c17 0 42 -4 78 -11l23 -5c62 -13 128 -21 169 -21c18 0 29 4 39 14l24 23l13 -9l-1 -32l-35 -11 c-53 -18 -102 -45 -143 -78c-123 -102 -219 -271 -188 -422c17 -79 59 -119 128 -119c41 0 123 10 159 10c26 0 62 -2 82 -18c9 -6 14 -14 16 -23"],58663:[711,226,515,61,597,"597 702l-8 -32l-33 -11c-51 -18 -102 -45 -146 -78c-132 -102 -256 -271 -264 -422c-3 -79 25 -119 86 -119c36 0 112 10 143 10c23 0 55 -2 69 -18c7 -6 9 -14 9 -23c-2 -35 -12 -85 -53 -130c-52 -57 -130 -105 -191 -105c-49 0 -87 35 -85 78c0 5 0 11 2 18l54 34 l10 -4c-1 -9 -3 -17 -3 -22c-2 -35 26 -62 65 -62c48 0 104 39 134 110c1 8 3 14 3 21c2 34 -16 52 -53 52c-33 0 -123 -10 -148 -10c-87 0 -130 51 -126 147c5 90 48 173 112 250c63 76 134 153 215 214l38 27h-5c-22 0 -51 3 -87 10c-22 4 -34 5 -49 5 c-14 0 -24 -1 -43 -5l-36 -58h-22l40 122c27 7 49 10 67 10c16 0 37 -4 68 -11l19 -5c52 -13 108 -21 145 -21c15 0 26 4 38 14l26 23"],58664:[711,226,571,75,650,"650 702l-8 -32l-36 -11c-55 -18 -109 -45 -156 -78c-143 -102 -276 -271 -284 -422c-4 -79 27 -119 92 -119c39 0 120 10 154 10c25 0 59 -2 74 -18c7 -6 10 -14 9 -23c-1 -35 -12 -85 -57 -130c-55 -57 -139 -105 -204 -105c-53 0 -94 35 -92 78c0 5 1 11 2 18l58 34 l12 -4c-2 -9 -4 -17 -4 -22c-2 -35 28 -62 69 -62c52 0 112 39 144 110c2 8 3 14 4 21c1 34 -17 52 -57 52c-35 0 -132 -10 -159 -10c-93 0 -140 51 -135 147c5 90 52 173 120 250c67 76 144 153 231 214l40 27h-4c-25 0 -55 3 -95 10c-23 4 -36 5 -52 5 c-15 0 -26 -1 -46 -5l-38 -58h-25l44 122c29 7 52 10 72 10c17 0 40 -4 72 -11l21 -5c55 -13 116 -21 156 -21c16 0 28 4 40 14l28 23"],58665:[718,232,555,59,519,"516 9c7 -35 7 -66 -19 -117c-29 -60 -95 -124 -172 -124c-40 0 -81 17 -103 44c-14 14 -20 27 -28 53l63 40l22 -6c0 -7 2 -16 2 -19c9 -42 27 -66 72 -66c41 0 97 56 82 134c-6 29 -24 45 -47 45c-32 0 -113 -10 -148 -10c-86 0 -150 54 -167 136c-17 86 -4 193 40 271 c42 72 97 152 162 215c-36 1 -84 5 -141 11c-7 0 -11 1 -25 2l-16 -52l-34 3l24 139c22 6 45 10 63 10c19 0 49 -5 112 -19c60 -13 99 -18 132 -18c29 0 53 9 62 24l7 13l25 -8l-6 -50c-45 -18 -114 -52 -153 -85c-101 -98 -155 -286 -126 -435c11 -55 54 -90 109 -90 c26 0 70 10 102 10c28 0 67 -7 87 -25c10 -9 18 -18 19 -26"],58666:[718,232,614,72,567,"564 9c7 -35 6 -66 -21 -117c-31 -60 -102 -124 -185 -124c-43 0 -87 17 -111 44c-14 14 -20 27 -30 53l68 40l23 -6c1 -7 2 -16 3 -19c9 -42 29 -66 77 -66c44 0 105 56 88 134c-6 29 -26 45 -50 45c-35 0 -121 -10 -159 -10c-92 0 -162 54 -179 136 c-19 86 -5 193 42 271c45 72 104 152 174 215c-38 1 -89 5 -151 11c-7 0 -12 1 -27 2l-17 -52l-37 3l26 139c24 6 48 10 68 10c21 0 52 -5 121 -19c64 -13 105 -18 141 -18c31 0 57 9 66 24l8 13l27 -8l-7 -50c-48 -18 -123 -52 -163 -85c-110 -98 -168 -286 -136 -435 c12 -55 58 -90 117 -90c28 0 75 10 109 10c30 0 72 -7 94 -25c11 -9 19 -18 21 -26"],58667:[718,232,530,53,582,"582 710l-17 -50c-47 -18 -121 -52 -165 -85c-120 -98 -215 -286 -221 -435c-2 -55 30 -90 83 -90c25 0 69 10 99 10c26 0 62 -7 78 -25c7 -9 12 -18 12 -26c-2 -35 -10 -66 -45 -117c-42 -60 -120 -124 -193 -124c-38 0 -73 17 -89 44c-9 14 -12 27 -14 53l69 40l20 -6 c-2 -7 -2 -16 -2 -19c-2 -42 10 -66 53 -66c39 0 106 56 109 134c1 29 -12 45 -34 45c-31 0 -110 -10 -143 -10c-82 0 -131 54 -128 136c4 86 41 193 101 271c56 72 127 152 204 215c-34 1 -78 5 -132 11c-6 0 -10 1 -24 2l-27 -52l-31 3l55 139c23 6 45 10 62 10 c19 0 46 -5 103 -19c54 -13 90 -18 121 -18c27 0 53 9 64 24l11 13"],58668:[718,232,588,66,634,"634 710l-18 -50c-50 -18 -130 -52 -177 -85c-129 -98 -231 -286 -237 -435c-3 -55 32 -90 88 -90c27 0 74 10 107 10c28 0 66 -7 83 -25c8 -9 13 -18 13 -26c-1 -35 -10 -66 -48 -117c-45 -60 -129 -124 -207 -124c-41 0 -79 17 -95 44c-10 14 -13 27 -16 53l75 40 l21 -6c-2 -7 -2 -16 -2 -19c-2 -42 11 -66 56 -66c42 0 114 56 117 134c2 29 -13 45 -36 45c-33 0 -118 -10 -154 -10c-88 0 -140 54 -137 136c4 86 44 193 108 271c61 72 137 152 219 215c-36 1 -84 5 -141 11c-7 0 -11 1 -25 2l-30 -52l-33 3l58 139c25 6 49 10 68 10 c20 0 49 -5 110 -19c58 -13 96 -18 130 -18c29 0 57 9 69 24l11 13"],58669:[733,9,643,66,564,"558 404c20 -123 -7 -259 -52 -326c-40 -57 -99 -87 -174 -87c-119 0 -229 86 -246 194c-8 62 11 125 53 171c37 39 80 57 137 57c58 0 103 -16 183 -66c-2 48 2 51 -2 80c-2 18 -5 34 -9 50l-23 72c-30 86 -65 113 -119 127c-8 3 -32 10 -49 10c-44 0 -101 -16 -120 -48 l-16 4l-55 60c22 26 157 31 183 31c13 0 31 -3 41 -7c8 -3 23 -11 42 -21c36 -19 99 -58 121 -75c27 -22 63 -101 67 -108c19 -38 32 -73 38 -118zM457 313c0 0 -10 9 -20 15c-44 28 -76 40 -109 40c-93 0 -154 -93 -137 -208c14 -86 58 -138 121 -138c51 0 95 33 117 86 c22 51 26 94 28 205"],58670:[733,9,709,80,615,"608 404c21 -123 -7 -259 -56 -326c-43 -57 -106 -87 -187 -87c-128 0 -245 86 -264 194c-9 62 12 125 58 171c39 39 86 57 146 57c63 0 111 -16 197 -66c-2 48 2 51 -2 80c-2 18 -6 34 -9 50l-25 72c-33 86 -70 113 -128 127c-8 3 -34 10 -53 10 c-48 0 -108 -16 -129 -48l-17 4l-59 60c24 26 169 31 197 31c13 0 33 -3 44 -7c9 -3 25 -11 44 -21c40 -19 107 -58 130 -75c30 -22 68 -101 73 -108c20 -38 34 -73 40 -118zM500 313c0 0 -11 9 -22 15c-46 28 -81 40 -116 40c-100 0 -166 -93 -148 -208 c15 -86 63 -138 130 -138c54 0 102 33 126 86c23 51 28 94 30 205"],58671:[733,9,614,80,583,"582 404c-10 -123 -66 -259 -126 -326c-51 -57 -113 -87 -185 -87c-114 0 -198 86 -190 194c7 62 40 125 91 171c44 39 90 57 143 57c56 0 94 -16 159 -66c10 48 14 51 18 80c2 18 2 34 2 50l-5 72c-9 86 -36 113 -84 127c-7 3 -28 10 -44 10c-43 0 -100 -16 -126 -48 l-14 4l-39 60c27 26 157 31 182 31c12 0 29 -3 38 -7c7 -3 19 -11 34 -21c31 -19 81 -58 98 -75c21 -22 37 -101 39 -108c9 -38 14 -73 9 -118zM465 313c0 0 -8 9 -16 15c-35 28 -63 40 -94 40c-89 0 -169 -93 -179 -208c-7 -86 23 -138 83 -138c48 0 98 33 131 86 c33 51 47 94 75 205"],58672:[733,9,678,95,635,"634 404c-11 -123 -71 -259 -135 -326c-55 -57 -122 -87 -199 -87c-122 0 -213 86 -204 194c8 62 43 125 98 171c47 39 96 57 153 57c60 0 102 -16 171 -66c11 48 15 51 19 80c2 18 2 34 3 50l-6 72c-10 86 -38 113 -90 127c-7 3 -30 10 -47 10c-46 0 -107 -16 -135 -48 l-16 4l-41 60c29 26 168 31 195 31c13 0 31 -3 40 -7c8 -3 21 -11 37 -21c33 -19 88 -58 106 -75c22 -22 39 -101 42 -108c9 -38 14 -73 9 -118zM509 313c0 0 -9 9 -18 15c-37 28 -67 40 -101 40c-95 0 -181 -93 -192 -208c-7 -86 25 -138 90 -138c51 0 105 33 140 86 c35 51 51 94 81 205"],58673:[740,17,642,62,568,"562 403c19 -122 -4 -260 -48 -331c-35 -58 -94 -89 -173 -89c-120 0 -231 89 -249 201c-9 61 10 126 51 175c33 41 78 60 138 60c52 0 91 -13 149 -47c2 22 2 32 -1 55c-2 18 -5 34 -8 50l-23 71c-31 86 -58 112 -102 124c-6 3 -24 9 -35 9c-36 0 -82 -18 -101 -55 l-39 14l-59 63c25 31 162 37 188 37c14 0 35 -2 45 -7c11 -5 26 -13 42 -21c38 -22 92 -61 112 -77c26 -19 38 -30 76 -110c21 -41 30 -78 37 -122zM432 312c-2 2 -8 8 -10 11c-40 26 -65 38 -89 38c-76 0 -124 -89 -107 -203c15 -81 50 -132 95 -132c38 0 72 32 91 83 c17 48 20 91 20 203"],58674:[740,17,708,75,619,"612 403c21 -122 -4 -260 -51 -331c-37 -58 -101 -89 -186 -89c-129 0 -248 89 -267 201c-9 61 10 126 55 175c35 41 83 60 148 60c55 0 97 -13 160 -47c2 22 2 32 -1 55c-3 18 -5 34 -9 50l-25 71c-33 86 -62 112 -109 124c-6 3 -26 9 -38 9c-38 0 -87 -18 -108 -55 l-42 14l-64 63c27 31 175 37 203 37c15 0 37 -2 48 -7c12 -5 28 -13 45 -21c41 -22 99 -61 121 -77c27 -19 40 -30 81 -110c22 -41 32 -78 39 -122zM473 312l-11 11c-43 26 -70 38 -96 38c-81 0 -132 -89 -114 -203c16 -81 53 -132 102 -132c41 0 78 32 97 83 c19 48 22 91 22 203"],58675:[740,17,613,87,587,"585 403c-10 -122 -63 -260 -122 -331c-46 -58 -110 -89 -186 -89c-114 0 -199 89 -189 201c5 61 37 126 88 175c41 41 88 60 146 60c49 0 83 -13 131 -47c7 22 9 32 11 55c2 18 4 34 4 50l-5 71c-10 86 -30 112 -68 124c-5 3 -21 9 -32 9c-34 0 -82 -18 -109 -55l-34 14 l-42 63c31 31 164 37 189 37c13 0 32 -2 41 -7s22 -13 35 -21c31 -22 73 -61 89 -77c20 -19 29 -30 47 -110c10 -41 10 -78 6 -122zM441 312c-2 2 -6 8 -7 11c-32 26 -54 38 -77 38c-72 0 -138 -89 -148 -203c-5 -81 16 -132 60 -132c36 0 76 32 105 83c28 48 41 91 67 203"],58676:[740,17,676,102,639,"637 403c-10 -122 -68 -260 -131 -331c-50 -58 -118 -89 -199 -89c-123 0 -214 89 -204 201c6 61 41 126 95 175c44 41 95 60 157 60c52 0 89 -13 140 -47c8 22 10 32 13 55c2 18 3 34 4 50l-6 71c-10 86 -32 112 -73 124c-5 3 -23 9 -34 9c-36 0 -88 -18 -117 -55 l-36 14l-45 63c33 31 175 37 202 37c14 0 35 -2 44 -7c10 -5 23 -13 38 -21c33 -22 78 -61 95 -77c21 -19 32 -30 50 -110c11 -41 11 -78 7 -122zM483 312c-2 2 -7 8 -8 11c-35 26 -58 38 -82 38c-77 0 -149 -89 -159 -203c-5 -81 17 -132 64 -132c39 0 82 32 113 83 c29 48 44 91 72 203"],58677:[709,20,946,71,880,"880 371c0 -222 -183 -391 -423 -391c-227 0 -386 148 -386 361c0 222 166 368 418 368c236 0 391 -134 391 -338zM762 372c-11 189 -119 295 -300 295c-174 0 -274 -106 -274 -290v-5h574zM763 330h-573c16 -187 134 -308 304 -308c168 0 267 114 269 308"],58678:[709,20,1034,86,954,"954 371c0 -222 -197 -391 -454 -391c-244 0 -414 148 -414 361c0 222 177 368 448 368c254 0 420 -134 420 -338zM827 372c-12 189 -127 295 -321 295c-188 0 -295 -106 -295 -290v-5h616zM828 330h-615c18 -187 144 -308 326 -308c181 0 287 114 289 308"],58679:[695,17,926,61,868,"868 346c0 -228 -154 -363 -414 -363c-250 0 -393 127 -393 349c0 230 154 363 419 363c245 0 388 -129 388 -349zM704 324v4h-479c5 -104 37 -187 92 -237c40 -36 84 -52 144 -52c159 0 243 98 243 285zM702 378c-9 90 -41 164 -91 210c-40 35 -83 51 -146 51 c-65 0 -124 -20 -164 -57c-46 -42 -72 -112 -76 -204h477"],58680:[695,17,1012,75,941,"941 346c0 -228 -165 -363 -445 -363c-268 0 -421 127 -421 349c0 230 165 363 449 363c264 0 417 -129 417 -349zM765 324v4h-514c5 -104 40 -187 99 -237c42 -36 90 -52 154 -52c171 0 261 98 261 285zM762 378c-9 90 -43 164 -97 210c-42 35 -89 51 -157 51 c-69 0 -132 -20 -176 -57c-49 -42 -77 -112 -81 -204h511"],58681:[709,20,928,84,897,"890 371c-43 -222 -254 -391 -489 -391c-223 0 -350 148 -309 361c42 222 233 368 480 368c231 0 357 -134 318 -338zM775 372c25 189 -60 295 -237 295c-171 0 -290 -106 -325 -290l-1 -5h563zM768 330h-562c-20 -187 72 -308 239 -308c165 0 283 114 323 308"],58682:[709,20,1015,99,972,"965 371c-46 -222 -274 -391 -526 -391c-238 0 -375 148 -331 361c46 222 250 368 515 368c249 0 384 -134 342 -338zM841 372c27 189 -64 295 -254 295c-184 0 -311 -106 -349 -290l-1 -5h604zM834 330h-604c-21 -187 78 -308 257 -308c177 0 304 114 347 308"],58683:[695,17,907,71,882,"874 346c-44 -228 -221 -363 -476 -363c-245 0 -360 127 -318 349c45 230 221 363 480 363c241 0 356 -129 314 -349zM710 328h-470c-15 -104 1 -187 45 -237c32 -36 72 -52 131 -52c156 0 257 98 293 285zM717 378c8 90 -9 164 -49 210c-32 35 -71 51 -133 51 c-63 0 -125 -20 -172 -57c-53 -42 -92 -112 -113 -204h467"],58684:[695,17,992,86,956,"947 346c-47 -228 -237 -363 -511 -363c-262 0 -386 127 -340 349c47 230 236 363 515 363c258 0 381 -129 336 -349zM771 328h-504c-16 -104 0 -187 48 -237c34 -36 78 -52 141 -52c167 0 276 98 314 285zM779 378c9 90 -9 164 -53 210c-34 35 -76 51 -143 51 s-134 -20 -184 -57c-57 -42 -99 -112 -121 -204h501"],58685:[723,19,743,54,689,"689 576c-14 -14 -58 -17 -89 -20c38 -46 53 -87 53 -124c0 -58 -51 -137 -105 -186l65 -66c25 -28 46 -53 51 -81l-61 -118c-5 28 -9 59 -35 85l-347 347c-29 -33 -39 -73 -39 -115c0 -71 36 -151 86 -206v-106c-15 19 -66 23 -102 24c-35 1 -98 -5 -112 -20v109 c15 9 54 16 91 18c-39 47 -50 93 -50 137c0 58 40 134 105 183c-47 52 -58 47 -80 87c-25 28 -46 53 -50 81l49 118c4 -27 19 -58 46 -85l357 -366c25 30 55 67 55 106c0 73 -47 144 -102 203v106c16 -19 67 -23 103 -24c35 -1 98 5 111 20v-107"],58686:[723,19,816,67,749,"749 576c-15 -14 -62 -17 -96 -20c41 -46 57 -87 57 -124c0 -58 -55 -137 -112 -186l69 -66c27 -28 49 -53 55 -81l-66 -118c-5 28 -9 59 -37 85l-372 347c-32 -33 -42 -73 -42 -115c0 -71 38 -151 92 -206c1 -42 0 -106 0 -106c-16 19 -71 23 -110 24 c-37 1 -105 -5 -120 -20v109c16 9 58 16 98 18c-42 47 -54 93 -54 137c0 58 44 134 113 183c-51 52 -62 47 -86 87c-27 28 -49 53 -54 81l53 118c5 -27 20 -58 49 -85l384 -366c27 30 58 67 58 106c0 73 -50 144 -108 203c-2 42 0 106 0 106c16 -19 71 -23 110 -24 c37 -1 105 5 119 20v-107"],58687:[729,29,622,54,568,"568 27c-8 -22 -24 -28 -45 -28h-425c-19 0 -36 -6 -44 -28v118c8 21 25 27 44 28h385c10 72 27 177 27 265c0 80 -16 145 -53 160c-38 17 -142 26 -201 26c-63 0 -109 0 -135 11c-21 9 -26 17 -33 32v118c8 -22 21 -25 33 -32c21 -12 72 -11 135 -11 c59 0 177 -7 213 -26c64 -34 89 -110 90 -200c3 -113 -31 -246 -53 -343c38 0 53 3 62 27v-117"],58688:[729,29,686,67,619,"619 27c-8 -22 -26 -28 -48 -28h-456c-21 0 -39 -6 -48 -28v118c9 21 27 27 48 28h413c10 72 29 177 29 265c0 80 -18 145 -57 160c-41 17 -152 26 -216 26c-67 0 -117 0 -145 11c-22 9 -28 17 -35 32v118c8 -22 22 -25 35 -32c23 -12 78 -11 145 -11 c64 0 190 -7 229 -26c69 -34 96 -110 97 -200c2 -113 -34 -246 -58 -343c41 0 58 3 67 27v-117"],58689:[740,18,553,54,498,"498 81c5 -39 -11 -62 -32 -96c-72 56 -112 187 -121 279c-24 -85 -68 -234 -128 -255c-15 -5 -22 -6 -32 -6c-16 0 -22 7 -54 8c-27 2 -59 -6 -77 -29v128c18 23 50 31 77 28c32 -1 39 -9 53 -9c6 0 18 1 33 7c65 24 100 119 122 191c-3 76 -14 172 -41 188 c-67 37 -108 6 -167 38c-21 12 -33 26 -41 49v138c8 -23 20 -48 41 -59c59 -33 124 1 177 -49c62 -57 54 -313 76 -444c7 -50 77 -114 114 -107"],58690:[740,18,612,67,544,"544 81c5 -39 -12 -62 -35 -96c-77 56 -119 187 -130 279c-26 -85 -72 -234 -137 -255c-16 -5 -23 -6 -34 -6c-17 0 -24 7 -58 8c-29 2 -63 -6 -83 -29v128c20 23 54 31 83 28c34 -1 42 -9 57 -9c6 0 19 1 35 7c70 24 108 119 131 191c-3 76 -15 172 -44 188 c-71 37 -116 6 -179 38c-22 12 -35 26 -45 49v138c10 -23 23 -48 45 -59c63 -33 133 1 189 -49c67 -57 59 -313 82 -444c8 -50 83 -114 123 -107"],58691:[719,16,589,54,535,"535 544c-8 24 -23 27 -62 27c16 -91 30 -214 30 -327c0 -112 -20 -216 -77 -260c-16 22 -42 76 -32 98c51 21 63 166 63 288l-6 202h-353c-19 0 -36 6 -44 27v120c8 -22 25 -28 44 -28h393c20 0 37 -6 44 -28v-119"],58692:[719,16,651,67,584,"584 544c-9 24 -25 27 -67 27c17 -91 32 -214 32 -327c0 -112 -21 -216 -82 -260c-18 22 -46 76 -35 98c55 21 68 166 68 288c0 74 -4 147 -6 202h-379c-21 0 -39 6 -48 27v120c9 -22 27 -28 48 -28h421c22 0 40 -6 48 -28v-119"],58693:[503,0,268,94,175,"175 0h-81v503h81v-503"],58694:[503,191,257,-18,164,"164 -9c0 -65 -12 -111 -35 -139c-25 -29 -63 -43 -116 -43h-31v70h22c30 0 51 7 63 22c10 14 16 44 16 90v512h81v-512"],58695:[503,0,253,35,212,"212 503l-96 -503h-81l96 503h81"],58696:[503,191,238,-113,200,"200 503l-97 -512l-1 -2c-11 -57 -22 -97 -37 -118c-13 -20 -32 -36 -57 -46c-26 -11 -56 -16 -90 -16h-31l13 70h21c32 0 54 6 68 20c13 14 24 44 33 92l97 512h81"],58697:[503,0,324,84,241,"241 0h-157v503h157v-503"],58698:[503,199,313,-33,230,"230 9c0 -67 -16 -118 -48 -154c-31 -35 -77 -54 -138 -54h-77v106h27c30 0 50 7 61 20c12 15 17 42 17 82v494h158v-494"],58699:[503,0,310,31,285,"285 503l-97 -503h-157l95 503h159"],58700:[503,199,294,-128,269,"269 503l-95 -494c-13 -71 -38 -123 -75 -156c-37 -34 -87 -52 -149 -52h-78l20 106h28c29 0 51 7 64 20c14 14 25 41 32 82l94 494h159"],58701:[489,0,442,80,362,"362 0h-282v44l46 3c16 1 16 9 16 50v296c0 15 -6 27 -19 25l-36 -6l-7 44l220 33v-392c0 -41 1 -49 16 -50l46 -3v-44zM259 44c-2 13 -3 30 -3 53v340l-74 -10c3 -10 4 -22 4 -34v-296c0 -23 -1 -40 -3 -53h76"],58702:[489,272,446,80,362,"362 489l-2 -508c0 -85 -40 -123 -77 -172c-43 -56 -52 -81 -187 -81l-16 61l37 21c7 -8 40 -35 54 -35c28 0 32 36 32 217v401c0 15 -1 28 -19 25l-36 -6l-7 44zM317 437l-74 -10c3 -10 4 -22 4 -34l-1 -400c0 -77 -1 -134 -6 -168c14 21 76 71 76 156"],58703:[390,8,244,30,298,"298 215l-38 -75c-47 -89 -101 -148 -174 -148c-44 0 -56 34 -56 76c0 30 5 59 23 147l-14 7c29 58 52 117 57 152h-23l2 16h81c9 0 16 -4 16 -9c-30 -100 -69 -303 -69 -332c0 -18 5 -26 19 -26c21 0 74 28 124 125l37 74"],58704:[390,398,215,-309,268,"268 215c-53 -89 -113 -153 -174 -201l-52 -266c-26 -135 -162 -146 -198 -146c-120 0 -153 99 -153 141c0 120 152 136 317 234l45 238l-14 7c29 58 48 117 53 152h-19l2 16h81c9 0 16 -4 16 -9c-17 -56 -12 -22 -38 -153l-36 -189c55 46 110 104 157 183zM4 -46 c-154 -88 -290 -106 -290 -211c0 -26 21 -117 130 -117c31 0 97 3 114 93"],58705:[393,10,270,34,328,"328 216l-39 -77c-47 -90 -103 -149 -177 -149c-60 0 -78 59 -78 117c0 18 2 36 5 53l12 53l-16 8l1 3c29 54 51 113 58 148h-37l3 21h122c9 0 18 -4 18 -12c-17 -57 -26 -94 -52 -225c-10 -52 -17 -86 -17 -107c0 -19 7 -23 17 -23c20 0 72 25 121 124l39 76"],58706:[393,400,228,-312,285,"285 216l-2 -3c-48 -80 -104 -139 -159 -186l-54 -279c-26 -138 -166 -148 -226 -148c-121 0 -156 100 -156 143c0 120 152 139 316 230l47 240l-16 8l1 3c29 54 49 113 54 148h-20l3 21h109c9 0 18 -4 18 -12v-1c-17 -56 -11 -21 -37 -152l-33 -168c48 41 95 95 135 164 l2 2zM-1 -56c-151 -82 -282 -101 -282 -201c0 -25 19 -115 127 -115c30 0 95 3 112 91"],58707:[475,21,279,14,268,"268 83c-39 -37 -81 -72 -123 -104l-54 76c3 53 3 93 3 139l-4 173l-21 24c-11 -4 -29 -12 -42 -22l-13 13c34 28 71 61 105 93c19 -20 38 -39 60 -55c-7 -60 -8 -120 -8 -181c0 -39 1 -79 5 -111c2 -19 19 -40 32 -53c4 0 10 1 13 3c15 7 33 18 40 24"],58708:[475,202,280,-9,196,"196 422l-6 -396c-1 -25 -5 -51 -22 -70c-45 -55 -98 -107 -161 -158l-16 18c29 22 58 45 83 71c13 13 21 30 26 47c16 56 18 179 18 269c0 50 0 119 -10 149c-6 17 -25 37 -32 37l-8 -3l-29 -19l-14 13l106 95c22 -16 43 -34 65 -53"],58709:[478,26,331,2,327,"327 87c-57 -34 -110 -74 -162 -113l-73 82c7 58 10 117 10 176c0 45 -2 89 -5 134l-38 21l-39 -17l-18 12c47 31 93 61 136 96c13 -10 54 -38 82 -56c-3 -56 -5 -112 -5 -169l3 -115c0 -10 5 -20 12 -29c8 -11 20 -27 31 -27c5 0 15 3 17 4l44 19"],58710:[483,207,331,-19,238,"238 256c0 -95 -6 -191 -25 -285c-62 -61 -142 -127 -216 -178l-16 18c34 21 70 46 95 71c27 27 37 64 40 100c5 69 5 157 5 235c0 37 0 90 -3 110c-1 15 -4 30 -16 41c-8 7 -19 12 -31 12l-38 -17l-15 19l130 101c28 -21 55 -39 85 -58c3 -56 5 -112 5 -169"],58711:[425,0,350,52,303,"303 20c0 -20 -19 -20 -27 -20h-195c-8 0 -29 0 -29 20s21 20 29 20h80v345h-75c-9 0 -28 0 -28 20s19 20 28 20h92c20 0 28 -5 28 -32v-353h70c8 0 27 0 27 -20"],58712:[425,235,350,28,247,"247 -55c0 -74 -27 -118 -34 -128c-35 -52 -63 -52 -89 -52s-96 0 -96 64c0 25 18 34 28 34c23 0 27 -31 27 -53c12 -4 29 -5 43 -5c17 0 37 0 56 36c20 39 20 91 20 109v435h-86c-10 0 -28 0 -28 20s20 20 28 20h103c20 0 28 -5 28 -32v-448"],58713:[650,150,486,80,406,"406 650l-275 -800c-9 2 -17 3 -26 3c-8 0 -17 -1 -25 -3l275 800c8 -2 17 -3 25 -3c9 0 17 1 26 3"],58714:[650,150,740,80,660,"660 -150c-10 2 -20 3 -30 3s-20 -1 -30 -3l-520 800c10 -2 20 -3 30 -3s20 1 30 3"],58715:[650,150,486,80,406,"406 650l-275 -800c-9 2 -17 3 -26 3c-8 0 -17 -1 -25 -3l275 800c8 -2 17 -3 25 -3c9 0 17 1 26 3"],58716:[650,150,743,80,663,"663 -150c-10 2 -21 3 -31 3c-11 0 -22 -1 -32 -3l-520 800c10 -2 21 -3 32 -3c10 0 21 1 31 3"],58717:[650,150,486,80,406,"406 650l-275 -800c-9 2 -17 3 -26 3c-8 0 -17 -1 -25 -3l275 800c8 -2 17 -3 25 -3c9 0 17 1 26 3"],58718:[650,150,747,80,667,"667 -150c-11 2 -22 3 -34 3c-11 0 -22 -1 -33 -3l-520 800c11 -2 22 -3 33 -3c12 0 23 1 34 3"],58719:[650,150,486,80,406,"406 650l-275 -800c-9 2 -17 3 -26 3c-8 0 -17 -1 -25 -3l275 800c8 -2 17 -3 25 -3c9 0 17 1 26 3"],58720:[650,150,749,80,669,"669 -150c-11 2 -23 3 -34 3c-12 0 -24 -1 -35 -3l-520 800c11 -2 23 -3 35 -3c11 0 23 1 34 3"],58721:[650,150,486,80,406,"406 650l-275 -800c-9 2 -17 3 -26 3c-8 0 -17 -1 -25 -3l275 800c8 -2 17 -3 25 -3c9 0 17 1 26 3"],58722:[650,150,753,80,673,"673 -150c-12 2 -24 3 -37 3c-12 0 -24 -1 -36 -3l-520 800c12 -2 24 -3 36 -3c13 0 25 1 37 3"],58723:[650,150,486,80,406,"406 650l-275 -800c-9 2 -17 3 -26 3c-8 0 -17 -1 -25 -3l275 800c8 -2 17 -3 25 -3c9 0 17 1 26 3"],58724:[650,150,756,80,676,"676 -150c-12 2 -25 3 -38 3s-25 -1 -38 -3l-520 800c13 -2 25 -3 38 -3s26 1 38 3"],58725:[540,-103,379,70,309,"309 523l-163 -398l-55 -22l-21 14l103 384l117 39"],58726:[540,-103,379,70,309,"309 117l-21 -14l-55 22l-163 398l19 17l117 -39"],58727:[540,-103,679,70,609,"309 523l-163 -398l-55 -22l-21 14l103 384l117 39zM609 523l-163 -398l-55 -22l-21 14l103 384l117 39"],58728:[540,-103,679,70,609,"309 117l-21 -14l-55 22l-163 398l19 17l117 -39zM609 117l-21 -14l-55 22l-163 398l19 17l117 -39"],58729:[540,-103,979,70,909,"309 523l-163 -398l-55 -22l-21 14l103 384l117 39zM609 523l-163 -398l-55 -22l-21 14l103 384l117 39zM909 523l-163 -398l-55 -22l-21 14l103 384l117 39"],58730:[540,-103,979,70,909,"309 117l-21 -14l-55 22l-163 398l19 17l117 -39zM609 117l-21 -14l-55 22l-163 398l19 17l117 -39zM909 117l-21 -14l-55 22l-163 398l19 17l117 -39"],58731:[540,-103,1279,70,1209,"309 523l-163 -398l-55 -22l-21 14l103 384l117 39zM609 523l-163 -398l-55 -22l-21 14l103 384l117 39zM909 523l-163 -398l-55 -22l-21 14l103 384l117 39zM1209 523l-163 -398l-55 -22l-21 14l103 384l117 39"],58732:[844,344,653,80,573,"573 825c-6 -28 -13 -71 -10 -123h-64c-3 41 -4 70 -25 71c-50 2 -77 -32 -91 -110c-12 -67 -12 -275 -12 -413c0 -135 0 -296 -30 -400c-7 -23 -11 -43 -22 -57c-31 -40 -54 -63 -85 -98c-16 -17 -61 -39 -86 -39c-24 0 -49 9 -68 19c6 28 13 71 10 123h65 c2 -41 3 -70 25 -71c49 -2 76 32 90 110c13 67 13 275 13 413c0 135 0 296 30 400c6 23 10 43 21 57c32 40 54 63 86 98c15 17 60 39 85 39c24 0 49 -9 68 -19"],58733:[844,344,984,80,904,"573 825c-6 -28 -13 -71 -10 -123h-64c-3 41 -4 70 -25 71c-50 2 -77 -32 -91 -110c-12 -67 -12 -275 -12 -413c0 -135 0 -296 -30 -400c-7 -23 -11 -43 -22 -57c-31 -40 -54 -63 -85 -98c-16 -17 -61 -39 -86 -39c-24 0 -49 9 -68 19c6 28 13 71 10 123h65 c2 -41 3 -70 25 -71c49 -2 76 32 90 110c13 67 13 275 13 413c0 135 0 296 30 400c6 23 10 43 21 57c32 40 54 63 86 98c15 17 60 39 85 39c24 0 49 -9 68 -19zM904 825c-6 -28 -13 -71 -10 -123h-64c-3 41 -4 70 -25 71c-50 2 -77 -32 -91 -110c-12 -67 -12 -275 -12 -413 c0 -135 0 -296 -30 -400c-7 -23 -11 -43 -22 -57c-31 -40 -54 -63 -85 -98c-16 -17 -61 -39 -86 -39c-24 0 -49 9 -68 19c6 28 13 71 10 123h65c2 -41 3 -70 25 -71c49 -2 76 32 90 110c13 67 13 275 13 413c0 135 0 296 30 400c6 23 10 43 21 57c32 40 54 63 86 98 c15 17 60 39 85 39c24 0 49 -9 68 -19"],58734:[844,344,1315,80,1235,"573 825c-6 -28 -13 -71 -10 -123h-64c-3 41 -4 70 -25 71c-50 2 -77 -32 -91 -110c-12 -67 -12 -275 -12 -413c0 -135 0 -296 -30 -400c-7 -23 -11 -43 -22 -57c-31 -40 -54 -63 -85 -98c-16 -17 -61 -39 -86 -39c-24 0 -49 9 -68 19c6 28 13 71 10 123h65 c2 -41 3 -70 25 -71c49 -2 76 32 90 110c13 67 13 275 13 413c0 135 0 296 30 400c6 23 10 43 21 57c32 40 54 63 86 98c15 17 60 39 85 39c24 0 49 -9 68 -19zM904 825c-6 -28 -13 -71 -10 -123h-64c-3 41 -4 70 -25 71c-50 2 -77 -32 -91 -110c-12 -67 -12 -275 -12 -413 c0 -135 0 -296 -30 -400c-7 -23 -11 -43 -22 -57c-31 -40 -54 -63 -85 -98c-16 -17 -61 -39 -86 -39c-24 0 -49 9 -68 19c6 28 13 71 10 123h65c2 -41 3 -70 25 -71c49 -2 76 32 90 110c13 67 13 275 13 413c0 135 0 296 30 400c6 23 10 43 21 57c32 40 54 63 86 98 c15 17 60 39 85 39c24 0 49 -9 68 -19zM1235 825c-6 -28 -13 -71 -10 -123h-64c-3 41 -4 70 -25 71c-50 2 -77 -32 -91 -110c-12 -67 -12 -275 -12 -413c0 -135 0 -296 -30 -400c-7 -23 -11 -43 -22 -57c-31 -40 -54 -63 -85 -98c-16 -17 -61 -39 -86 -39 c-24 0 -49 9 -68 19c6 28 13 71 10 123h65c2 -41 3 -70 25 -71c49 -2 76 32 90 110c13 67 13 275 13 413c0 135 0 296 30 400c6 23 10 43 21 57c32 40 54 63 86 98c15 17 60 39 85 39c24 0 49 -9 68 -19"],58735:[844,344,1646,80,1566,"573 825c-6 -28 -13 -71 -10 -123h-64c-3 41 -4 70 -25 71c-50 2 -77 -32 -91 -110c-12 -67 -12 -275 -12 -413c0 -135 0 -296 -30 -400c-7 -23 -11 -43 -22 -57c-31 -40 -54 -63 -85 -98c-16 -17 -61 -39 -86 -39c-24 0 -49 9 -68 19c6 28 13 71 10 123h65 c2 -41 3 -70 25 -71c49 -2 76 32 90 110c13 67 13 275 13 413c0 135 0 296 30 400c6 23 10 43 21 57c32 40 54 63 86 98c15 17 60 39 85 39c24 0 49 -9 68 -19zM904 825c-6 -28 -13 -71 -10 -123h-64c-3 41 -4 70 -25 71c-50 2 -77 -32 -91 -110c-12 -67 -12 -275 -12 -413 c0 -135 0 -296 -30 -400c-7 -23 -11 -43 -22 -57c-31 -40 -54 -63 -85 -98c-16 -17 -61 -39 -86 -39c-24 0 -49 9 -68 19c6 28 13 71 10 123h65c2 -41 3 -70 25 -71c49 -2 76 32 90 110c13 67 13 275 13 413c0 135 0 296 30 400c6 23 10 43 21 57c32 40 54 63 86 98 c15 17 60 39 85 39c24 0 49 -9 68 -19zM1235 825c-6 -28 -13 -71 -10 -123h-64c-3 41 -4 70 -25 71c-50 2 -77 -32 -91 -110c-12 -67 -12 -275 -12 -413c0 -135 0 -296 -30 -400c-7 -23 -11 -43 -22 -57c-31 -40 -54 -63 -85 -98c-16 -17 -61 -39 -86 -39 c-24 0 -49 9 -68 19c6 28 13 71 10 123h65c2 -41 3 -70 25 -71c49 -2 76 32 90 110c13 67 13 275 13 413c0 135 0 296 30 400c6 23 10 43 21 57c32 40 54 63 86 98c15 17 60 39 85 39c24 0 49 -9 68 -19zM1566 825c-6 -28 -13 -71 -10 -123h-64c-3 41 -4 70 -25 71 c-50 2 -77 -32 -91 -110c-12 -67 -12 -275 -12 -413c0 -135 0 -296 -30 -400c-7 -23 -11 -43 -22 -57c-31 -40 -54 -63 -85 -98c-16 -17 -61 -39 -86 -39c-24 0 -49 9 -68 19c6 28 13 71 10 123h65c2 -41 3 -70 25 -71c49 -2 76 32 90 110c13 67 13 275 13 413 c0 135 0 296 30 400c6 23 10 43 21 57c32 40 54 63 86 98c15 17 60 39 85 39c24 0 49 -9 68 -19"],58736:[844,344,706,80,626,"626 250c0 -165 -83 -259 -237 -272c-4 -47 -11 -91 -22 -128c-6 -23 -11 -43 -22 -57c-31 -40 -54 -63 -85 -98c-15 -17 -61 -39 -85 -39s-49 9 -69 19c7 28 13 71 10 123h65c2 -41 3 -70 25 -71c50 -2 77 32 91 110c5 28 8 81 10 142c-148 16 -227 110 -227 271 c0 165 83 259 237 272c4 47 11 91 22 128c6 23 11 43 22 57c31 40 54 63 85 98c15 17 61 39 85 39s49 -9 69 -19c-7 -28 -13 -71 -10 -123h-65c-2 41 -3 70 -25 71c-50 2 -77 -32 -91 -110c-5 -28 -8 -81 -10 -142c148 -16 227 -110 227 -271zM574 250 c0 128 -61 203 -176 218l-1 -218c0 -70 0 -146 -4 -219c118 14 181 89 181 219zM313 469c-118 -14 -181 -89 -181 -219c0 -128 61 -203 176 -218l1 218c0 70 0 146 4 219"],58737:[844,344,1037,80,957,"957 250c0 -126 -80 -213 -235 -252c-5 -55 -12 -106 -24 -148c-6 -23 -11 -43 -22 -57c-31 -40 -54 -63 -85 -98c-15 -17 -61 -39 -85 -39s-49 9 -69 19c7 28 13 71 10 123h65c2 -41 3 -70 25 -71c50 -2 77 32 91 110c5 29 8 83 10 147c-37 -5 -77 -7 -119 -7 c-47 0 -90 3 -129 8c-5 -50 -12 -97 -23 -135c-6 -23 -11 -43 -22 -57c-31 -40 -54 -63 -85 -98c-15 -17 -61 -39 -85 -39s-49 9 -69 19c7 28 13 71 10 123h65c2 -41 3 -70 25 -71c50 -2 77 32 91 110c5 31 8 93 10 164c-150 39 -227 125 -227 249c0 126 80 213 235 252 c5 55 12 106 24 148c6 23 11 43 22 57c31 40 54 63 85 98c15 17 61 39 85 39s49 -9 69 -19c-7 -28 -13 -71 -10 -123h-65c-2 41 -3 70 -25 71c-50 2 -77 -32 -91 -110c-5 -29 -8 -83 -10 -147c37 5 77 7 120 7c46 0 89 -3 128 -8c5 50 12 97 23 135c6 23 11 43 22 57 c31 40 54 63 85 98c15 17 61 39 85 39s49 -9 69 -19c-7 -28 -13 -71 -10 -123h-65c-2 41 -3 70 -25 71c-50 2 -77 -32 -91 -110c-5 -31 -8 -93 -10 -164c150 -39 227 -125 227 -249zM905 250c0 99 -61 164 -176 197l-1 -197l-3 -198c117 32 180 98 180 198zM312 448 c-117 -32 -180 -98 -180 -198c0 -99 61 -164 176 -197l1 197zM644 464c-38 5 -80 7 -125 7c-44 0 -84 -2 -121 -7l-1 -214c0 -68 0 -143 -4 -214c38 -5 80 -7 126 -7c43 0 83 2 120 7l1 214c0 68 0 143 4 214"],58738:[844,344,1368,80,1288,"1288 250c0 -90 -55 -161 -164 -208c-21 -9 -44 -17 -70 -24c-4 -63 -11 -121 -25 -168c-6 -23 -11 -43 -22 -57c-31 -40 -54 -63 -85 -98c-15 -17 -61 -39 -85 -39s-49 9 -69 19c7 28 13 71 10 123h65c2 -41 3 -70 25 -71c50 -2 77 32 91 110c5 31 8 92 10 162 c-71 -13 -154 -20 -249 -22c-5 -47 -11 -91 -22 -127c-6 -23 -11 -43 -22 -57c-31 -40 -54 -63 -85 -98c-15 -17 -61 -39 -85 -39s-49 9 -69 19c7 28 13 71 10 123h65c2 -41 3 -70 25 -71c50 -2 77 32 91 110c5 28 8 79 10 140c-94 2 -177 10 -247 23 c-5 -56 -12 -108 -24 -150c-6 -23 -11 -43 -22 -57c-31 -40 -54 -63 -85 -98c-15 -17 -61 -39 -85 -39s-49 9 -69 19c7 28 13 71 10 123h65c2 -41 3 -70 25 -71c50 -2 77 32 91 110c6 34 9 104 11 183c-23 7 -45 14 -64 22c-109 47 -164 118 -164 208s55 161 164 208 c21 9 44 17 70 24c4 63 11 121 25 168c6 23 11 43 22 57c31 40 54 63 85 98c15 17 61 39 85 39s49 -9 69 -19c-7 -28 -13 -71 -10 -123h-65c-2 41 -3 70 -25 71c-50 2 -77 -32 -91 -110c-5 -31 -8 -92 -10 -162c71 13 154 20 249 22c5 47 11 91 22 127c6 23 11 43 22 57 c31 40 54 63 85 98c15 17 61 39 85 39s49 -9 69 -19c-7 -28 -13 -71 -10 -123h-65c-2 41 -3 70 -25 71c-50 2 -77 -32 -91 -110c-5 -28 -8 -79 -10 -140c94 -2 177 -10 247 -23c5 56 12 108 24 150c6 23 11 43 22 57c31 40 54 63 85 98c15 17 61 39 85 39s49 -9 69 -19 c-7 -28 -13 -71 -10 -123h-65c-2 41 -3 70 -25 71c-50 2 -77 -32 -91 -110c-6 -34 -9 -104 -11 -183c23 -7 45 -14 64 -22c109 -47 164 -118 164 -208zM1236 250c0 71 -47 123 -132 160c-14 6 -29 11 -44 16l-1 -176l-2 -177c16 5 32 11 47 17c85 37 132 89 132 160z M311 427c-16 -5 -32 -11 -47 -17c-85 -37 -132 -89 -132 -160s47 -123 132 -160c14 -6 29 -11 44 -16l1 176zM644 471c-94 -2 -176 -9 -246 -23l-1 -198l-3 -198c69 -13 151 -21 245 -23l1 221c0 70 0 148 4 221zM974 448c-69 13 -151 21 -245 23l-1 -221 c0 -70 0 -148 -4 -221c94 2 176 9 246 23l1 198"],58739:[844,344,747,80,707,"707 354c-37 -43 -70 -89 -97 -139c-43 37 -89 70 -139 97c0 12 -1 23 -3 34s-5 22 -9 33c39 -21 76 -46 111 -74c-16 95 -75 150 -172 163l-1 -218c0 -135 0 -296 -30 -400c-6 -23 -11 -43 -22 -57c-31 -40 -54 -63 -85 -98c-15 -17 -61 -39 -85 -39s-49 9 -69 19 c7 28 13 71 10 123h65c2 -41 3 -70 25 -71c50 -2 77 32 91 110c12 67 12 275 12 413c0 70 0 146 4 219c-118 -14 -181 -89 -181 -219c-9 2 -17 3 -26 3s-17 -1 -26 -3c0 165 83 259 237 272c4 47 11 91 22 128c6 23 11 43 22 57c31 40 54 63 85 98c15 17 61 39 85 39 s49 -9 69 -19c-7 -28 -13 -71 -10 -123h-65c-2 41 -3 70 -25 71c-50 2 -77 -32 -91 -110c-5 -28 -8 -81 -10 -142c125 -14 201 -83 221 -202c23 36 48 70 76 102c0 -12 0 -23 2 -34s5 -22 9 -33"],58740:[844,344,747,80,707,"707 146c-4 -11 -7 -22 -9 -33s-2 -22 -2 -34c-28 32 -53 66 -76 102c-21 -122 -100 -192 -231 -203c-4 -47 -11 -91 -22 -128c-6 -23 -11 -43 -22 -57c-31 -40 -54 -63 -85 -98c-15 -17 -61 -39 -85 -39s-49 9 -69 19c7 28 13 71 10 123h65c2 -41 3 -70 25 -71 c50 -2 77 32 91 110c5 28 8 81 10 142c-148 16 -227 110 -227 271c9 -2 17 -3 26 -3s17 1 26 3c0 -128 61 -203 176 -218l1 218c0 135 0 296 30 400c6 23 11 43 22 57c31 40 54 63 85 98c15 17 61 39 85 39s49 -9 69 -19c-7 -28 -13 -71 -10 -123h-65c-2 41 -3 70 -25 71 c-50 2 -77 -32 -91 -110c-12 -67 -12 -275 -12 -413c0 -70 0 -146 -4 -219c100 11 161 67 177 164c-35 -28 -72 -53 -111 -74c4 11 7 22 9 33s3 22 3 34c50 27 96 60 139 97c27 -50 60 -96 97 -139"],58741:[844,344,765,80,725,"725 355c-42 7 -84 18 -125 32c17 -38 26 -84 26 -137c0 -165 -83 -259 -237 -272c-4 -47 -11 -91 -22 -128c-6 -23 -11 -43 -22 -57c-31 -40 -54 -63 -85 -98c-15 -17 -61 -39 -85 -39s-49 9 -69 19c7 28 13 71 10 123h65c2 -41 3 -70 25 -71c50 -2 77 32 91 110 c5 28 8 81 10 142c-148 16 -227 110 -227 271c0 165 83 259 237 272c4 47 11 91 22 128c6 23 11 43 22 57c31 40 54 63 85 98c15 17 61 39 85 39s49 -9 69 -19c-7 -28 -13 -71 -10 -123h-65c-2 41 -3 70 -25 71c-50 2 -77 -32 -91 -110c-5 -28 -8 -81 -10 -142 c35 -4 66 -13 92 -25c-5 -7 -9 -14 -13 -22s-7 -17 -8 -25c-21 10 -45 16 -72 19l-1 -218c0 -70 0 -146 -4 -219c118 14 181 89 181 219c0 43 -7 80 -20 111c-9 -42 -22 -83 -38 -123c-4 11 -9 21 -14 31c-6 10 -12 19 -19 28c21 53 36 108 46 163c53 -21 107 -36 163 -46 c4 -11 9 -21 14 -31c6 -10 12 -20 19 -28zM313 469c-118 -14 -181 -89 -181 -219c0 -128 61 -203 176 -218l1 218c0 70 0 146 4 219"],58742:[844,344,710,80,670,"670 458c-26 -50 -46 -103 -61 -158c-50 25 -103 46 -158 60c-3 11 -7 22 -11 33c-5 10 -11 20 -17 29c42 -11 83 -25 123 -43c-29 51 -79 80 -148 89l-1 -218c0 -70 0 -146 -4 -219c118 14 181 89 181 219c9 -2 17 -3 26 -3s17 1 26 3c0 -165 -83 -259 -237 -272 c-4 -47 -11 -91 -22 -128c-6 -23 -11 -43 -22 -57c-31 -40 -54 -63 -85 -98c-15 -17 -61 -39 -85 -39s-49 9 -69 19c7 28 13 71 10 123h65c2 -41 3 -70 25 -71c50 -2 77 32 91 110c5 28 8 81 10 142c-148 16 -227 110 -227 271c0 165 83 259 237 272c4 47 11 91 22 128 c6 23 11 43 22 57c31 40 54 63 85 98c15 17 61 39 85 39s49 -9 69 -19c-7 -28 -13 -71 -10 -123h-65c-2 41 -3 70 -25 71c-50 2 -77 -32 -91 -110c-5 -28 -8 -81 -10 -142c93 -11 158 -52 194 -120c13 41 30 81 49 119c3 -11 7 -22 11 -32c5 -10 10 -20 17 -30zM313 469 c-118 -14 -181 -89 -181 -219c0 -128 61 -203 176 -218l1 218c0 70 0 146 4 219"],58743:[959,459,673,80,593,"593 939c-7 -28 -14 -73 -10 -127h-68c-2 42 -3 72 -26 73c-51 2 -79 -33 -94 -114c-15 -80 -15 -347 -15 -521c0 -170 0 -405 -29 -508c-7 -23 -11 -44 -22 -58c-33 -42 -57 -67 -89 -103c-16 -18 -63 -40 -89 -40c-25 0 -51 9 -71 20c7 28 13 73 10 127h68 c2 -42 3 -72 25 -73c52 -2 80 33 95 114c14 80 14 347 14 521c0 170 0 405 30 508c7 23 11 44 22 58c33 42 57 67 89 103c16 18 63 40 89 40c25 0 51 -9 71 -20"],58744:[959,459,1017,80,937,"593 939c-7 -28 -14 -73 -10 -127h-68c-2 42 -3 72 -26 73c-51 2 -79 -33 -94 -114c-15 -80 -15 -347 -15 -521c0 -170 0 -405 -29 -508c-7 -23 -11 -44 -22 -58c-33 -42 -57 -67 -89 -103c-16 -18 -63 -40 -89 -40c-25 0 -51 9 -71 20c7 28 13 73 10 127h68 c2 -42 3 -72 25 -73c52 -2 80 33 95 114c14 80 14 347 14 521c0 170 0 405 30 508c7 23 11 44 22 58c33 42 57 67 89 103c16 18 63 40 89 40c25 0 51 -9 71 -20zM937 939c-7 -28 -14 -73 -10 -127h-68c-2 42 -3 72 -26 73c-51 2 -79 -33 -94 -114c-15 -80 -15 -347 -15 -521 c0 -170 0 -405 -29 -508c-7 -23 -11 -44 -22 -58c-33 -42 -57 -67 -89 -103c-16 -18 -63 -40 -89 -40c-25 0 -51 9 -71 20c7 28 13 73 10 127h68c2 -42 3 -72 25 -73c52 -2 80 33 95 114c14 80 14 347 14 521c0 170 0 405 30 508c7 23 11 44 22 58c33 42 57 67 89 103 c16 18 63 40 89 40c25 0 51 -9 71 -20"],58745:[959,459,1361,80,1281,"593 939c-7 -28 -14 -73 -10 -127h-68c-2 42 -3 72 -26 73c-51 2 -79 -33 -94 -114c-15 -80 -15 -347 -15 -521c0 -170 0 -405 -29 -508c-7 -23 -11 -44 -22 -58c-33 -42 -57 -67 -89 -103c-16 -18 -63 -40 -89 -40c-25 0 -51 9 -71 20c7 28 13 73 10 127h68 c2 -42 3 -72 25 -73c52 -2 80 33 95 114c14 80 14 347 14 521c0 170 0 405 30 508c7 23 11 44 22 58c33 42 57 67 89 103c16 18 63 40 89 40c25 0 51 -9 71 -20zM937 939c-7 -28 -14 -73 -10 -127h-68c-2 42 -3 72 -26 73c-51 2 -79 -33 -94 -114c-15 -80 -15 -347 -15 -521 c0 -170 0 -405 -29 -508c-7 -23 -11 -44 -22 -58c-33 -42 -57 -67 -89 -103c-16 -18 -63 -40 -89 -40c-25 0 -51 9 -71 20c7 28 13 73 10 127h68c2 -42 3 -72 25 -73c52 -2 80 33 95 114c14 80 14 347 14 521c0 170 0 405 30 508c7 23 11 44 22 58c33 42 57 67 89 103 c16 18 63 40 89 40c25 0 51 -9 71 -20zM1281 939c-7 -28 -14 -73 -10 -127h-68c-2 42 -3 72 -26 73c-51 2 -79 -33 -94 -114c-15 -80 -15 -347 -15 -521c0 -170 0 -405 -29 -508c-7 -23 -11 -44 -22 -58c-33 -42 -57 -67 -89 -103c-16 -18 -63 -40 -89 -40 c-25 0 -51 9 -71 20c7 28 13 73 10 127h68c2 -42 3 -72 25 -73c52 -2 80 33 95 114c14 80 14 347 14 521c0 170 0 405 30 508c7 23 11 44 22 58c33 42 57 67 89 103c16 18 63 40 89 40c25 0 51 -9 71 -20"],58746:[959,459,1705,80,1625,"593 939c-7 -28 -14 -73 -10 -127h-68c-2 42 -3 72 -26 73c-51 2 -79 -33 -94 -114c-15 -80 -15 -347 -15 -521c0 -170 0 -405 -29 -508c-7 -23 -11 -44 -22 -58c-33 -42 -57 -67 -89 -103c-16 -18 -63 -40 -89 -40c-25 0 -51 9 -71 20c7 28 13 73 10 127h68 c2 -42 3 -72 25 -73c52 -2 80 33 95 114c14 80 14 347 14 521c0 170 0 405 30 508c7 23 11 44 22 58c33 42 57 67 89 103c16 18 63 40 89 40c25 0 51 -9 71 -20zM937 939c-7 -28 -14 -73 -10 -127h-68c-2 42 -3 72 -26 73c-51 2 -79 -33 -94 -114c-15 -80 -15 -347 -15 -521 c0 -170 0 -405 -29 -508c-7 -23 -11 -44 -22 -58c-33 -42 -57 -67 -89 -103c-16 -18 -63 -40 -89 -40c-25 0 -51 9 -71 20c7 28 13 73 10 127h68c2 -42 3 -72 25 -73c52 -2 80 33 95 114c14 80 14 347 14 521c0 170 0 405 30 508c7 23 11 44 22 58c33 42 57 67 89 103 c16 18 63 40 89 40c25 0 51 -9 71 -20zM1281 939c-7 -28 -14 -73 -10 -127h-68c-2 42 -3 72 -26 73c-51 2 -79 -33 -94 -114c-15 -80 -15 -347 -15 -521c0 -170 0 -405 -29 -508c-7 -23 -11 -44 -22 -58c-33 -42 -57 -67 -89 -103c-16 -18 -63 -40 -89 -40 c-25 0 -51 9 -71 20c7 28 13 73 10 127h68c2 -42 3 -72 25 -73c52 -2 80 33 95 114c14 80 14 347 14 521c0 170 0 405 30 508c7 23 11 44 22 58c33 42 57 67 89 103c16 18 63 40 89 40c25 0 51 -9 71 -20zM1625 939c-7 -28 -14 -73 -10 -127h-68c-2 42 -3 72 -26 73 c-51 2 -79 -33 -94 -114c-15 -80 -15 -347 -15 -521c0 -170 0 -405 -29 -508c-7 -23 -11 -44 -22 -58c-33 -42 -57 -67 -89 -103c-16 -18 -63 -40 -89 -40c-25 0 -51 9 -71 20c7 28 13 73 10 127h68c2 -42 3 -72 25 -73c52 -2 80 33 95 114c14 80 14 347 14 521 c0 170 0 405 30 508c7 23 11 44 22 58c33 42 57 67 89 103c16 18 63 40 89 40c25 0 51 -9 71 -20"],58747:[959,459,726,80,646,"646 250c0 -170 -85 -268 -243 -281c-3 -92 -11 -176 -25 -227c-7 -23 -12 -44 -23 -58c-32 -42 -56 -67 -89 -103c-15 -18 -63 -40 -89 -40c-24 0 -50 9 -70 20c6 28 13 73 10 127h67c2 -42 4 -72 26 -73c52 -2 80 33 95 114c7 42 11 136 12 240 c-154 16 -237 113 -237 281c0 170 85 268 243 281c3 92 11 176 25 227c7 23 12 44 23 58c32 42 56 67 89 103c15 18 63 40 89 40c24 0 50 -9 70 -20c-6 -28 -13 -73 -10 -127h-67c-2 42 -4 72 -26 73c-52 2 -80 -33 -95 -114c-7 -42 -11 -136 -12 -240 c154 -16 237 -113 237 -281zM592 250c0 133 -64 211 -184 226l-1 -226l-2 -227c122 14 187 93 187 227zM321 477c-122 -14 -187 -93 -187 -227c0 -133 64 -211 184 -226l1 226"],58748:[959,459,1070,80,990,"990 250c0 -130 -82 -220 -242 -260c-3 -100 -11 -193 -26 -248c-7 -23 -12 -44 -23 -58c-32 -42 -56 -67 -89 -103c-15 -18 -63 -40 -89 -40c-24 0 -50 9 -70 20c6 28 13 73 10 127h67c2 -42 4 -72 26 -73c52 -2 80 33 95 114c7 43 11 139 13 245c-39 -5 -82 -7 -127 -7 c-47 0 -91 3 -132 8c-3 -95 -10 -181 -25 -233c-7 -23 -12 -44 -23 -58c-32 -42 -56 -67 -89 -103c-15 -18 -63 -40 -89 -40c-24 0 -50 9 -70 20c6 28 13 73 10 127h67c2 -42 4 -72 26 -73c52 -2 80 33 95 114c8 45 11 149 13 262c-157 40 -238 130 -238 259 c0 130 82 220 242 260c3 100 11 193 26 248c7 23 12 44 23 58c32 42 56 67 89 103c15 18 63 40 89 40c24 0 50 -9 70 -20c-6 -28 -13 -73 -10 -127h-67c-2 42 -4 72 -26 73c-52 2 -80 -33 -95 -114c-7 -43 -11 -139 -13 -245c39 5 82 7 127 7c47 0 91 -3 132 -8 c3 95 10 181 25 233c7 23 12 44 23 58c32 42 56 67 89 103c15 18 63 40 89 40c24 0 50 -9 70 -20c-6 -28 -13 -73 -10 -127h-67c-2 42 -4 72 -26 73c-52 2 -80 -33 -95 -114c-8 -45 -11 -149 -13 -262c157 -40 238 -130 238 -259zM936 250c0 103 -64 171 -184 204l-1 -204 l-1 -205c121 33 186 101 186 205zM320 455c-121 -33 -186 -101 -186 -205c0 -103 64 -171 184 -204l1 204zM665 471c-39 5 -83 8 -130 8c-46 0 -89 -2 -127 -7l-1 -222l-2 -221c39 -5 83 -8 130 -8c46 0 89 2 127 7l1 222"],58749:[959,459,1414,80,1334,"1334 250c0 -93 -57 -167 -170 -215c-22 -9 -45 -18 -71 -25c-3 -108 -11 -209 -27 -268c-7 -23 -12 -44 -23 -58c-32 -42 -56 -67 -89 -103c-15 -18 -63 -40 -89 -40c-24 0 -50 9 -70 20c6 28 13 73 10 127h67c2 -42 4 -72 26 -73c52 -2 80 33 95 114 c8 45 11 148 13 261c-74 -13 -160 -21 -259 -23c-4 -91 -11 -174 -25 -225c-7 -23 -12 -44 -23 -58c-32 -42 -56 -67 -89 -103c-15 -18 -63 -40 -89 -40c-24 0 -50 9 -70 20c6 28 13 73 10 127h67c2 -42 4 -72 26 -73c52 -2 80 33 95 114c7 42 11 135 12 238 c-98 2 -184 10 -257 24c-3 -101 -11 -194 -26 -249c-7 -23 -12 -44 -23 -58c-32 -42 -56 -67 -89 -103c-15 -18 -63 -40 -89 -40c-24 0 -50 9 -70 20c6 28 13 73 10 127h67c2 -42 4 -72 26 -73c52 -2 80 33 95 114c8 48 12 161 13 282c-25 7 -47 15 -68 24 c-113 48 -170 122 -170 215s57 167 170 215c22 9 45 18 71 25c3 108 11 209 27 268c7 23 12 44 23 58c32 42 56 67 89 103c15 18 63 40 89 40c24 0 50 -9 70 -20c-6 -28 -13 -73 -10 -127h-67c-2 42 -4 72 -26 73c-52 2 -80 -33 -95 -114c-8 -45 -11 -148 -13 -261 c74 13 160 21 259 23c4 91 11 174 25 225c7 23 12 44 23 58c32 42 56 67 89 103c15 18 63 40 89 40c24 0 50 -9 70 -20c-6 -28 -13 -73 -10 -127h-67c-2 42 -4 72 -26 73c-52 2 -80 -33 -95 -114c-7 -42 -11 -135 -12 -238c98 -2 184 -10 257 -24c3 101 11 194 26 249 c7 23 12 44 23 58c32 42 56 67 89 103c15 18 63 40 89 40c24 0 50 -9 70 -20c-6 -28 -13 -73 -10 -127h-67c-2 42 -4 72 -26 73c-52 2 -80 -33 -95 -114c-8 -48 -12 -161 -13 -282c25 -7 47 -15 68 -24c113 -48 170 -122 170 -215zM1280 250c0 73 -48 128 -137 166 c-15 6 -31 12 -48 17v-183l-1 -183c17 5 34 11 49 17c89 38 137 93 137 166zM320 433c-17 -5 -34 -11 -49 -17c-89 -38 -137 -93 -137 -166s48 -128 137 -166c15 -6 31 -12 48 -17v183zM665 479c-99 -2 -185 -10 -257 -24l-1 -205l-1 -205c72 -14 158 -22 256 -24l1 229z M1008 455c-72 14 -158 22 -256 24l-1 -229l-2 -229c99 2 185 10 257 24l1 205"],58750:[959,459,767,80,727,"727 353c-38 -43 -70 -89 -98 -139c-43 37 -89 70 -139 97c0 12 -1 23 -3 34s-5 22 -9 33c39 -21 76 -46 110 -73c-16 100 -78 159 -180 171l-1 -226c0 -170 0 -405 -29 -508c-7 -23 -12 -44 -23 -58c-32 -42 -56 -67 -89 -103c-15 -18 -63 -40 -89 -40 c-24 0 -50 9 -70 20c6 28 13 73 10 127h67c2 -42 4 -72 26 -73c52 -2 80 33 95 114c14 80 14 347 14 521l2 227c-122 -14 -187 -93 -187 -227c-9 2 -18 3 -27 3s-18 -1 -27 -3c0 170 85 268 243 281c3 92 11 176 25 227c7 23 12 44 23 58c32 42 56 67 89 103 c15 18 63 40 89 40c24 0 50 -9 70 -20c-6 -28 -13 -73 -10 -127h-67c-2 42 -4 72 -26 73c-52 2 -80 -33 -95 -114c-7 -42 -11 -136 -12 -240c131 -13 211 -86 232 -211c22 35 47 68 74 100c0 -12 1 -23 3 -34s5 -22 9 -33"],58751:[959,459,767,80,727,"727 147c-4 -11 -7 -22 -9 -33s-3 -22 -3 -34c-27 32 -52 65 -74 100c-22 -126 -103 -199 -238 -211c-3 -92 -11 -176 -25 -227c-7 -23 -12 -44 -23 -58c-32 -42 -56 -67 -89 -103c-15 -18 -63 -40 -89 -40c-24 0 -50 9 -70 20c6 28 13 73 10 127h67c2 -42 4 -72 26 -73 c52 -2 80 33 95 114c7 42 11 136 12 240c-154 16 -237 113 -237 281c9 -2 18 -3 27 -3s18 1 27 3c0 -133 64 -211 184 -226l1 226c0 170 0 405 29 508c7 23 12 44 23 58c32 42 56 67 89 103c15 18 63 40 89 40c24 0 50 -9 70 -20c-6 -28 -13 -73 -10 -127h-67 c-2 42 -4 72 -26 73c-52 2 -80 -33 -95 -114c-14 -80 -14 -347 -14 -521l-2 -227c104 12 167 71 183 172c-34 -27 -71 -52 -110 -73c4 11 7 22 9 33s3 22 3 34c50 27 96 60 139 97c28 -50 60 -96 98 -139"],58752:[959,459,782,80,742,"742 362c-42 7 -84 18 -124 32c18 -40 28 -88 28 -144c0 -170 -85 -268 -243 -281c-3 -92 -11 -176 -25 -227c-7 -23 -12 -44 -23 -58c-32 -42 -56 -67 -89 -103c-15 -18 -63 -40 -89 -40c-24 0 -50 9 -70 20c6 28 13 73 10 127h67c2 -42 4 -72 26 -73 c52 -2 80 33 95 114c7 42 11 136 12 240c-154 16 -237 113 -237 281c0 170 85 268 243 281c3 92 11 176 25 227c7 23 12 44 23 58c32 42 56 67 89 103c15 18 63 40 89 40c24 0 50 -9 70 -20c-6 -28 -13 -73 -10 -127h-67c-2 42 -4 72 -26 73c-52 2 -80 -33 -95 -114 c-7 -42 -11 -136 -12 -240c36 -4 69 -13 98 -26c-6 -7 -11 -15 -14 -23c-4 -8 -7 -17 -9 -26c-22 10 -48 17 -76 20l-1 -226l-2 -227c122 14 187 93 187 227c0 46 -7 85 -22 118c-9 -42 -22 -83 -38 -123c-4 11 -8 22 -14 32c-5 9 -12 19 -19 28c21 52 37 107 47 163 c52 -21 107 -37 163 -47c4 -10 8 -21 14 -31c5 -10 12 -19 19 -28zM321 477c-122 -14 -187 -93 -187 -227c0 -133 64 -211 184 -226l1 226"],58753:[959,459,729,80,689,"689 460c-26 -50 -46 -103 -60 -158c-51 25 -104 46 -159 60c-3 11 -6 22 -11 33c-5 10 -10 20 -17 29c42 -11 82 -25 122 -43c-30 55 -83 87 -156 95l-1 -226l-2 -227c122 14 187 93 187 227c9 -2 18 -3 27 -3s18 1 27 3c0 -170 -85 -268 -243 -281 c-3 -92 -11 -176 -25 -227c-7 -23 -12 -44 -23 -58c-32 -42 -56 -67 -89 -103c-15 -18 -63 -40 -89 -40c-24 0 -50 9 -70 20c6 28 13 73 10 127h67c2 -42 4 -72 26 -73c52 -2 80 33 95 114c7 42 11 136 12 240c-154 16 -237 113 -237 281c0 170 85 268 243 281 c3 92 11 176 25 227c7 23 12 44 23 58c32 42 56 67 89 103c15 18 63 40 89 40c24 0 50 -9 70 -20c-6 -28 -13 -73 -10 -127h-67c-2 42 -4 72 -26 73c-52 2 -80 -33 -95 -114c-7 -42 -11 -136 -12 -240c97 -10 166 -54 204 -127c13 41 29 80 48 118c3 -11 7 -22 12 -32 c4 -10 10 -20 16 -30zM321 477c-122 -14 -187 -93 -187 -227c0 -133 64 -211 184 -226l1 226"],58754:[1097,597,693,80,613,"613 1076c-7 -29 -14 -76 -10 -132h-70c-3 44 -4 75 -27 76c-54 2 -83 -34 -98 -118c-15 -82 -15 -434 -15 -652c0 -214 0 -530 -31 -638c-7 -24 -12 -45 -23 -60c-34 -44 -59 -69 -93 -107c-16 -19 -65 -42 -92 -42c-26 0 -53 9 -74 21c7 29 14 76 11 132h70 c2 -44 3 -75 27 -76c53 -2 83 34 98 118c15 82 15 434 15 652c0 214 0 530 31 638c7 24 11 45 23 60c34 44 58 69 92 107c17 19 66 42 93 42c25 0 52 -9 73 -21"],58755:[1097,597,1051,80,971,"613 1076c-7 -29 -14 -76 -10 -132h-70c-3 44 -4 75 -27 76c-54 2 -83 -34 -98 -118c-15 -82 -15 -434 -15 -652c0 -214 0 -530 -31 -638c-7 -24 -12 -45 -23 -60c-34 -44 -59 -69 -93 -107c-16 -19 -65 -42 -92 -42c-26 0 -53 9 -74 21c7 29 14 76 11 132h70 c2 -44 3 -75 27 -76c53 -2 83 34 98 118c15 82 15 434 15 652c0 214 0 530 31 638c7 24 11 45 23 60c34 44 58 69 92 107c17 19 66 42 93 42c25 0 52 -9 73 -21zM971 1076c-7 -29 -14 -76 -10 -132h-70c-3 44 -4 75 -27 76c-54 2 -83 -34 -98 -118 c-15 -82 -15 -434 -15 -652c0 -214 0 -530 -31 -638c-7 -24 -12 -45 -23 -60c-34 -44 -59 -69 -93 -107c-16 -19 -65 -42 -92 -42c-26 0 -53 9 -74 21c7 29 14 76 11 132h70c2 -44 3 -75 27 -76c53 -2 83 34 98 118c15 82 15 434 15 652c0 214 0 530 31 638 c7 24 11 45 23 60c34 44 58 69 92 107c17 19 66 42 93 42c25 0 52 -9 73 -21"],58756:[1097,597,1409,80,1329,"613 1076c-7 -29 -14 -76 -10 -132h-70c-3 44 -4 75 -27 76c-54 2 -83 -34 -98 -118c-15 -82 -15 -434 -15 -652c0 -214 0 -530 -31 -638c-7 -24 -12 -45 -23 -60c-34 -44 -59 -69 -93 -107c-16 -19 -65 -42 -92 -42c-26 0 -53 9 -74 21c7 29 14 76 11 132h70 c2 -44 3 -75 27 -76c53 -2 83 34 98 118c15 82 15 434 15 652c0 214 0 530 31 638c7 24 11 45 23 60c34 44 58 69 92 107c17 19 66 42 93 42c25 0 52 -9 73 -21zM971 1076c-7 -29 -14 -76 -10 -132h-70c-3 44 -4 75 -27 76c-54 2 -83 -34 -98 -118 c-15 -82 -15 -434 -15 -652c0 -214 0 -530 -31 -638c-7 -24 -12 -45 -23 -60c-34 -44 -59 -69 -93 -107c-16 -19 -65 -42 -92 -42c-26 0 -53 9 -74 21c7 29 14 76 11 132h70c2 -44 3 -75 27 -76c53 -2 83 34 98 118c15 82 15 434 15 652c0 214 0 530 31 638 c7 24 11 45 23 60c34 44 58 69 92 107c17 19 66 42 93 42c25 0 52 -9 73 -21zM1329 1076c-7 -29 -14 -76 -10 -132h-70c-3 44 -4 75 -27 76c-54 2 -83 -34 -98 -118c-15 -82 -15 -434 -15 -652c0 -214 0 -530 -31 -638c-7 -24 -12 -45 -23 -60c-34 -44 -59 -69 -93 -107 c-16 -19 -65 -42 -92 -42c-26 0 -53 9 -74 21c7 29 14 76 11 132h70c2 -44 3 -75 27 -76c53 -2 83 34 98 118c15 82 15 434 15 652c0 214 0 530 31 638c7 24 11 45 23 60c34 44 58 69 92 107c17 19 66 42 93 42c25 0 52 -9 73 -21"],58757:[1097,597,1767,80,1687,"613 1076c-7 -29 -14 -76 -10 -132h-70c-3 44 -4 75 -27 76c-54 2 -83 -34 -98 -118c-15 -82 -15 -434 -15 -652c0 -214 0 -530 -31 -638c-7 -24 -12 -45 -23 -60c-34 -44 -59 -69 -93 -107c-16 -19 -65 -42 -92 -42c-26 0 -53 9 -74 21c7 29 14 76 11 132h70 c2 -44 3 -75 27 -76c53 -2 83 34 98 118c15 82 15 434 15 652c0 214 0 530 31 638c7 24 11 45 23 60c34 44 58 69 92 107c17 19 66 42 93 42c25 0 52 -9 73 -21zM971 1076c-7 -29 -14 -76 -10 -132h-70c-3 44 -4 75 -27 76c-54 2 -83 -34 -98 -118 c-15 -82 -15 -434 -15 -652c0 -214 0 -530 -31 -638c-7 -24 -12 -45 -23 -60c-34 -44 -59 -69 -93 -107c-16 -19 -65 -42 -92 -42c-26 0 -53 9 -74 21c7 29 14 76 11 132h70c2 -44 3 -75 27 -76c53 -2 83 34 98 118c15 82 15 434 15 652c0 214 0 530 31 638 c7 24 11 45 23 60c34 44 58 69 92 107c17 19 66 42 93 42c25 0 52 -9 73 -21zM1329 1076c-7 -29 -14 -76 -10 -132h-70c-3 44 -4 75 -27 76c-54 2 -83 -34 -98 -118c-15 -82 -15 -434 -15 -652c0 -214 0 -530 -31 -638c-7 -24 -12 -45 -23 -60c-34 -44 -59 -69 -93 -107 c-16 -19 -65 -42 -92 -42c-26 0 -53 9 -74 21c7 29 14 76 11 132h70c2 -44 3 -75 27 -76c53 -2 83 34 98 118c15 82 15 434 15 652c0 214 0 530 31 638c7 24 11 45 23 60c34 44 58 69 92 107c17 19 66 42 93 42c25 0 52 -9 73 -21zM1687 1076c-7 -29 -14 -76 -10 -132h-70 c-3 44 -4 75 -27 76c-54 2 -83 -34 -98 -118c-15 -82 -15 -434 -15 -652c0 -214 0 -530 -31 -638c-7 -24 -12 -45 -23 -60c-34 -44 -59 -69 -93 -107c-16 -19 -65 -42 -92 -42c-26 0 -53 9 -74 21c7 29 14 76 11 132h70c2 -44 3 -75 27 -76c53 -2 83 34 98 118 c15 82 15 434 15 652c0 214 0 530 31 638c7 24 11 45 23 60c34 44 58 69 92 107c17 19 66 42 93 42c25 0 52 -9 73 -21"],58758:[1097,597,750,80,670,"670 250c0 -177 -88 -278 -251 -293c-3 -145 -11 -281 -29 -345c-7 -24 -11 -45 -23 -60c-34 -44 -59 -69 -93 -107c-16 -19 -65 -42 -92 -42c-26 0 -53 9 -74 21c7 29 14 76 11 132h70c2 -44 4 -75 27 -76c54 -2 83 34 98 118c9 50 13 200 14 359 c-162 16 -248 118 -248 293c0 177 88 278 251 293c3 145 11 281 29 345c7 24 11 45 23 60c34 44 59 69 93 107c16 19 65 42 92 42c26 0 53 -9 74 -21c-7 -29 -14 -76 -11 -132h-70c-2 44 -4 75 -27 76c-54 2 -83 -34 -98 -118c-9 -50 -13 -200 -14 -359 c162 -16 248 -118 248 -293zM614 250c0 139 -67 221 -193 236v-236l-1 -236c126 15 194 96 194 236zM330 486c-126 -15 -194 -96 -194 -236c0 -139 67 -221 193 -236v236"],58759:[1097,597,1108,80,1028,"1028 250c0 -135 -85 -229 -251 -271c-2 -153 -10 -300 -29 -367c-7 -24 -11 -45 -23 -60c-34 -44 -59 -69 -93 -107c-16 -19 -65 -42 -92 -42c-26 0 -53 9 -74 21c7 29 14 76 11 132h70c2 -44 4 -75 27 -76c54 -2 83 34 98 118c9 51 13 204 14 364 c-40 -4 -84 -7 -132 -7c-49 0 -94 3 -135 8c-3 -147 -10 -286 -29 -351c-7 -24 -11 -45 -23 -60c-34 -44 -59 -69 -93 -107c-16 -19 -65 -42 -92 -42c-26 0 -53 9 -74 21c7 29 14 76 11 132h70c2 -44 4 -75 27 -76c54 -2 83 34 98 118c10 53 13 215 14 382 c-163 42 -248 136 -248 270c0 135 85 229 251 271c2 153 10 300 29 367c7 24 11 45 23 60c34 44 59 69 93 107c16 19 65 42 92 42c26 0 53 -9 74 -21c-7 -29 -14 -76 -11 -132h-70c-2 44 -4 75 -27 76c-54 2 -83 -34 -98 -118c-9 -51 -13 -204 -14 -364c40 4 84 7 132 7 c49 0 94 -3 135 -8c3 147 10 286 29 351c7 24 11 45 23 60c34 44 59 69 93 107c16 19 65 42 92 42c26 0 53 -9 74 -21c-7 -29 -14 -76 -11 -132h-70c-2 44 -4 75 -27 76c-54 2 -83 -34 -98 -118c-10 -53 -13 -215 -14 -382c163 -42 248 -136 248 -270zM972 250 c0 108 -67 179 -193 213v-213l-1 -214c126 35 194 106 194 214zM330 464c-126 -35 -194 -106 -194 -214s67 -179 193 -213v213zM688 481c-41 5 -85 8 -134 8c-48 0 -92 -3 -133 -8v-231l-1 -231c41 -5 85 -8 134 -8c48 0 92 3 133 8v231"],58760:[1097,597,1466,80,1386,"1386 250c0 -97 -59 -174 -177 -224c-22 -10 -47 -18 -73 -26c-3 -160 -10 -318 -30 -388c-7 -24 -11 -45 -23 -60c-34 -44 -59 -69 -93 -107c-16 -19 -65 -42 -92 -42c-26 0 -53 9 -74 21c7 29 14 76 11 132h70c2 -44 4 -75 27 -76c54 -2 83 34 98 118 c10 53 13 214 14 381c-76 -14 -165 -22 -267 -24c-3 -144 -11 -279 -29 -343c-7 -24 -11 -45 -23 -60c-34 -44 -59 -69 -93 -107c-16 -19 -65 -42 -92 -42c-26 0 -53 9 -74 21c7 29 14 76 11 132h70c2 -44 4 -75 27 -76c54 -2 83 34 98 118c9 50 13 199 14 357 c-101 2 -190 10 -267 24c-2 -153 -10 -300 -29 -367c-7 -24 -11 -45 -23 -60c-34 -44 -59 -69 -93 -107c-16 -19 -65 -42 -92 -42c-26 0 -53 9 -74 21c7 29 14 76 11 132h70c2 -44 4 -75 27 -76c54 -2 83 34 98 118c10 55 13 228 14 403c-25 7 -49 15 -71 25 c-118 50 -177 127 -177 224s59 174 177 224c22 10 47 18 73 26c3 160 10 318 30 388c7 24 11 45 23 60c34 44 59 69 93 107c16 19 65 42 92 42c26 0 53 -9 74 -21c-7 -29 -14 -76 -11 -132h-70c-2 44 -4 75 -27 76c-54 2 -83 -34 -98 -118c-10 -53 -13 -214 -14 -381 c76 14 165 22 267 24c3 144 11 279 29 343c7 24 11 45 23 60c34 44 59 69 93 107c16 19 65 42 92 42c26 0 53 -9 74 -21c-7 -29 -14 -76 -11 -132h-70c-2 44 -4 75 -27 76c-54 2 -83 -34 -98 -118c-9 -50 -13 -199 -14 -357c101 -2 190 -10 267 -24c2 153 10 300 29 367 c7 24 11 45 23 60c34 44 59 69 93 107c16 19 65 42 92 42c26 0 53 -9 74 -21c-7 -29 -14 -76 -11 -132h-70c-2 44 -4 75 -27 76c-54 2 -83 -34 -98 -118c-10 -55 -13 -228 -14 -403c25 -7 49 -15 71 -25c118 -50 177 -127 177 -224zM1330 250c0 76 -50 133 -143 173 c-16 6 -32 13 -50 18v-191l-1 -191c18 5 35 11 51 18c93 40 143 97 143 173zM330 441c-18 -5 -35 -11 -51 -18c-93 -40 -143 -97 -143 -173s50 -133 143 -173c16 -6 32 -13 50 -18v191zM688 489c-102 -2 -191 -10 -267 -25v-214l-1 -214c75 -14 164 -23 267 -25v239z M1046 464c-75 14 -164 23 -267 25v-239l-1 -239c102 2 191 10 267 25v214"],58761:[1097,597,790,80,750,"750 352c-37 -43 -70 -89 -97 -139c-43 37 -90 70 -139 97c0 12 -1 23 -3 34s-5 22 -9 33c38 -21 74 -45 108 -72c-16 106 -81 168 -189 181v-236c0 -214 0 -530 -31 -638c-7 -24 -11 -45 -23 -60c-34 -44 -59 -69 -93 -107c-16 -19 -65 -42 -92 -42c-26 0 -53 9 -74 21 c7 29 14 76 11 132h70c2 -44 4 -75 27 -76c54 -2 83 34 98 118c15 82 15 434 15 652l1 236c-126 -15 -194 -96 -194 -236c-9 2 -19 3 -28 3s-19 -1 -28 -3c0 177 88 278 251 293c3 145 11 281 29 345c7 24 11 45 23 60c34 44 59 69 93 107c16 19 65 42 92 42 c26 0 53 -9 74 -21c-7 -29 -14 -76 -11 -132h-70c-2 44 -4 75 -27 76c-54 2 -83 -34 -98 -118c-9 -50 -13 -200 -14 -359c139 -14 222 -91 243 -223c22 35 46 68 73 99c0 -12 1 -23 3 -34s5 -22 9 -33"],58762:[1097,597,790,80,750,"750 148c-4 -11 -7 -22 -9 -33s-3 -22 -3 -34c-27 31 -51 64 -73 99c-22 -133 -106 -210 -246 -223c-3 -145 -11 -281 -29 -345c-7 -24 -11 -45 -23 -60c-34 -44 -59 -69 -93 -107c-16 -19 -65 -42 -92 -42c-26 0 -53 9 -74 21c7 29 14 76 11 132h70c2 -44 4 -75 27 -76 c54 -2 83 34 98 118c9 50 13 200 14 359c-162 16 -248 118 -248 293c9 -2 19 -3 28 -3s19 1 28 3c0 -139 67 -221 193 -236v236c0 214 0 530 31 638c7 24 11 45 23 60c34 44 59 69 93 107c16 19 65 42 92 42c26 0 53 -9 74 -21c-7 -29 -14 -76 -11 -132h-70 c-2 44 -4 75 -27 76c-54 2 -83 -34 -98 -118c-15 -82 -15 -434 -15 -652l-1 -236c109 12 174 74 190 181c-34 -27 -70 -51 -108 -72c4 11 7 22 9 33s3 22 3 34c49 27 96 60 139 97c27 -50 60 -96 97 -139"],58763:[1097,597,802,80,762,"762 371c-41 7 -82 18 -122 31c20 -42 30 -92 30 -152c0 -177 -88 -278 -251 -293c-3 -145 -11 -281 -29 -345c-7 -24 -11 -45 -23 -60c-34 -44 -59 -69 -93 -107c-16 -19 -65 -42 -92 -42c-26 0 -53 9 -74 21c7 29 14 76 11 132h70c2 -44 4 -75 27 -76 c54 -2 83 34 98 118c9 50 13 200 14 359c-162 16 -248 118 -248 293c0 177 88 278 251 293c3 145 11 281 29 345c7 24 11 45 23 60c34 44 59 69 93 107c16 19 65 42 92 42c26 0 53 -9 74 -21c-7 -29 -14 -76 -11 -132h-70c-2 44 -4 75 -27 76c-54 2 -83 -34 -98 -118 c-9 -50 -13 -200 -14 -359c39 -4 73 -13 103 -27c-6 -8 -11 -16 -15 -24c-4 -9 -7 -18 -9 -27c-23 11 -50 18 -80 21v-236l-1 -236c126 15 194 96 194 236c0 49 -8 91 -24 125c-9 -41 -22 -82 -38 -121c-3 11 -8 21 -14 31c-5 10 -11 20 -19 28c22 53 37 108 47 164 c53 -22 107 -37 163 -47c4 -11 8 -21 14 -31s12 -19 19 -28zM330 486c-126 -15 -194 -96 -194 -236c0 -139 67 -221 193 -236v236"],58764:[1097,597,752,80,712,"712 463c-25 -50 -46 -104 -60 -158c-51 25 -104 46 -159 60c-3 11 -6 22 -11 32c-5 11 -10 21 -17 30c42 -11 82 -25 121 -42c-31 58 -87 92 -165 101v-236l-1 -236c126 15 194 96 194 236c9 -2 19 -3 28 -3s19 1 28 3c0 -177 -88 -278 -251 -293 c-3 -145 -11 -281 -29 -345c-7 -24 -11 -45 -23 -60c-34 -44 -59 -69 -93 -107c-16 -19 -65 -42 -92 -42c-26 0 -53 9 -74 21c7 29 14 76 11 132h70c2 -44 4 -75 27 -76c54 -2 83 34 98 118c9 50 13 200 14 359c-162 16 -248 118 -248 293c0 177 88 278 251 293 c3 145 11 281 29 345c7 24 11 45 23 60c34 44 59 69 93 107c16 19 65 42 92 42c26 0 53 -9 74 -21c-7 -29 -14 -76 -11 -132h-70c-2 44 -4 75 -27 76c-54 2 -83 -34 -98 -118c-9 -50 -13 -200 -14 -359c103 -11 175 -57 214 -134c13 40 29 79 49 116c2 -11 6 -22 11 -32 c4 -10 10 -20 16 -30zM330 486c-126 -15 -194 -96 -194 -236c0 -139 67 -221 193 -236v236"],58765:[1462,962,737,80,657,"657 1439c-8 -31 -15 -82 -11 -143h-76c-3 48 -4 81 -29 82c-59 3 -90 -36 -107 -127c-16 -88 -16 -667 -16 -1001c0 -331 0 -868 -33 -986c-8 -26 -13 -49 -25 -65c-37 -47 -64 -75 -100 -115c-18 -21 -71 -46 -100 -46c-28 0 -57 10 -80 23c8 31 15 82 11 143h76 c3 -48 4 -81 29 -82c59 -3 90 36 107 127c15 88 15 667 15 1001c0 331 0 868 34 986c8 26 13 49 25 65c37 47 64 75 100 115c18 21 71 46 100 46c28 0 57 -10 80 -23"],58766:[1462,962,1124,80,1044,"657 1439c-8 -31 -15 -82 -11 -143h-76c-3 48 -4 81 -29 82c-59 3 -90 -36 -107 -127c-16 -88 -16 -667 -16 -1001c0 -331 0 -868 -33 -986c-8 -26 -13 -49 -25 -65c-37 -47 -64 -75 -100 -115c-18 -21 -71 -46 -100 -46c-28 0 -57 10 -80 23c8 31 15 82 11 143h76 c3 -48 4 -81 29 -82c59 -3 90 36 107 127c15 88 15 667 15 1001c0 331 0 868 34 986c8 26 13 49 25 65c37 47 64 75 100 115c18 21 71 46 100 46c28 0 57 -10 80 -23zM1044 1439c-8 -31 -15 -82 -11 -143h-76c-3 48 -4 81 -29 82c-59 3 -90 -36 -107 -127 c-16 -88 -16 -667 -16 -1001c0 -331 0 -868 -33 -986c-8 -26 -13 -49 -25 -65c-37 -47 -64 -75 -100 -115c-18 -21 -71 -46 -100 -46c-28 0 -57 10 -80 23c8 31 15 82 11 143h76c3 -48 4 -81 29 -82c59 -3 90 36 107 127c15 88 15 667 15 1001c0 331 0 868 34 986 c8 26 13 49 25 65c37 47 64 75 100 115c18 21 71 46 100 46c28 0 57 -10 80 -23"],58767:[1462,962,1511,80,1431,"657 1439c-8 -31 -15 -82 -11 -143h-76c-3 48 -4 81 -29 82c-59 3 -90 -36 -107 -127c-16 -88 -16 -667 -16 -1001c0 -331 0 -868 -33 -986c-8 -26 -13 -49 -25 -65c-37 -47 -64 -75 -100 -115c-18 -21 -71 -46 -100 -46c-28 0 -57 10 -80 23c8 31 15 82 11 143h76 c3 -48 4 -81 29 -82c59 -3 90 36 107 127c15 88 15 667 15 1001c0 331 0 868 34 986c8 26 13 49 25 65c37 47 64 75 100 115c18 21 71 46 100 46c28 0 57 -10 80 -23zM1044 1439c-8 -31 -15 -82 -11 -143h-76c-3 48 -4 81 -29 82c-59 3 -90 -36 -107 -127 c-16 -88 -16 -667 -16 -1001c0 -331 0 -868 -33 -986c-8 -26 -13 -49 -25 -65c-37 -47 -64 -75 -100 -115c-18 -21 -71 -46 -100 -46c-28 0 -57 10 -80 23c8 31 15 82 11 143h76c3 -48 4 -81 29 -82c59 -3 90 36 107 127c15 88 15 667 15 1001c0 331 0 868 34 986 c8 26 13 49 25 65c37 47 64 75 100 115c18 21 71 46 100 46c28 0 57 -10 80 -23zM1431 1439c-8 -31 -15 -82 -11 -143h-76c-3 48 -4 81 -29 82c-59 3 -90 -36 -107 -127c-16 -88 -16 -667 -16 -1001c0 -331 0 -868 -33 -986c-8 -26 -13 -49 -25 -65 c-37 -47 -64 -75 -100 -115c-18 -21 -71 -46 -100 -46c-28 0 -57 10 -80 23c8 31 15 82 11 143h76c3 -48 4 -81 29 -82c59 -3 90 36 107 127c15 88 15 667 15 1001c0 331 0 868 34 986c8 26 13 49 25 65c37 47 64 75 100 115c18 21 71 46 100 46c28 0 57 -10 80 -23"],58768:[1462,962,1898,80,1818,"657 1439c-8 -31 -15 -82 -11 -143h-76c-3 48 -4 81 -29 82c-59 3 -90 -36 -107 -127c-16 -88 -16 -667 -16 -1001c0 -331 0 -868 -33 -986c-8 -26 -13 -49 -25 -65c-37 -47 -64 -75 -100 -115c-18 -21 -71 -46 -100 -46c-28 0 -57 10 -80 23c8 31 15 82 11 143h76 c3 -48 4 -81 29 -82c59 -3 90 36 107 127c15 88 15 667 15 1001c0 331 0 868 34 986c8 26 13 49 25 65c37 47 64 75 100 115c18 21 71 46 100 46c28 0 57 -10 80 -23zM1044 1439c-8 -31 -15 -82 -11 -143h-76c-3 48 -4 81 -29 82c-59 3 -90 -36 -107 -127 c-16 -88 -16 -667 -16 -1001c0 -331 0 -868 -33 -986c-8 -26 -13 -49 -25 -65c-37 -47 -64 -75 -100 -115c-18 -21 -71 -46 -100 -46c-28 0 -57 10 -80 23c8 31 15 82 11 143h76c3 -48 4 -81 29 -82c59 -3 90 36 107 127c15 88 15 667 15 1001c0 331 0 868 34 986 c8 26 13 49 25 65c37 47 64 75 100 115c18 21 71 46 100 46c28 0 57 -10 80 -23zM1431 1439c-8 -31 -15 -82 -11 -143h-76c-3 48 -4 81 -29 82c-59 3 -90 -36 -107 -127c-16 -88 -16 -667 -16 -1001c0 -331 0 -868 -33 -986c-8 -26 -13 -49 -25 -65 c-37 -47 -64 -75 -100 -115c-18 -21 -71 -46 -100 -46c-28 0 -57 10 -80 23c8 31 15 82 11 143h76c3 -48 4 -81 29 -82c59 -3 90 36 107 127c15 88 15 667 15 1001c0 331 0 868 34 986c8 26 13 49 25 65c37 47 64 75 100 115c18 21 71 46 100 46c28 0 57 -10 80 -23z M1818 1439c-8 -31 -15 -82 -11 -143h-76c-3 48 -4 81 -29 82c-59 3 -90 -36 -107 -127c-16 -88 -16 -667 -16 -1001c0 -331 0 -868 -33 -986c-8 -26 -13 -49 -25 -65c-37 -47 -64 -75 -100 -115c-18 -21 -71 -46 -100 -46c-28 0 -57 10 -80 23c8 31 15 82 11 143h76 c3 -48 4 -81 29 -82c59 -3 90 36 107 127c15 88 15 667 15 1001c0 331 0 868 34 986c8 26 13 49 25 65c37 47 64 75 100 115c18 21 71 46 100 46c28 0 57 -10 80 -23"],58769:[1462,962,796,80,716,"716 250c0 -190 -94 -299 -269 -316c-2 -285 -8 -585 -33 -670c-7 -26 -12 -49 -25 -65c-37 -47 -63 -75 -100 -115c-18 -21 -71 -46 -100 -46c-28 0 -57 10 -79 23c7 31 15 82 11 143h76c2 -48 4 -81 29 -82c58 -3 90 36 106 127c12 64 15 386 16 685 c-175 17 -268 127 -268 316c0 190 94 299 269 316c2 285 8 585 33 670c7 26 12 49 25 65c37 47 63 75 100 115c18 21 71 46 100 46c28 0 57 -10 79 -23c-7 -31 -15 -82 -11 -143h-76c-2 48 -4 81 -29 82c-58 3 -90 -36 -106 -127c-12 -64 -15 -386 -16 -685 c175 -17 268 -127 268 -316zM656 250c0 150 -72 238 -208 255v-255v-255c135 17 208 105 208 255zM348 505c-135 -17 -208 -105 -208 -255s72 -238 208 -255v255v255"],58770:[1462,962,1183,80,1103,"1103 250c0 -145 -91 -246 -269 -292c-1 -292 -8 -607 -33 -694c-7 -26 -12 -49 -25 -65c-37 -47 -63 -75 -100 -115c-18 -21 -71 -46 -100 -46c-28 0 -57 10 -79 23c7 31 15 82 11 143h76c2 -48 4 -81 29 -82c58 -3 90 36 106 127c12 64 15 390 16 691 c-44 -5 -92 -8 -143 -8c-52 0 -101 3 -145 8c-2 -287 -8 -591 -33 -676c-7 -26 -12 -49 -25 -65c-37 -47 -63 -75 -100 -115c-18 -21 -71 -46 -100 -46c-28 0 -57 10 -79 23c7 31 15 82 11 143h76c2 -48 4 -81 29 -82c58 -3 90 36 106 127c12 65 15 403 16 710 c-177 45 -268 146 -268 291s91 246 269 292c1 292 8 607 33 694c7 26 12 49 25 65c37 47 63 75 100 115c18 21 71 46 100 46c28 0 57 -10 79 -23c-7 -31 -15 -82 -11 -143h-76c-2 48 -4 81 -29 82c-58 3 -90 -36 -106 -127c-12 -64 -15 -390 -16 -691c44 5 92 8 144 8 c51 0 100 -3 144 -8c2 287 8 591 33 676c7 26 12 49 25 65c37 47 63 75 100 115c18 21 71 46 100 46c28 0 57 -10 79 -23c-7 -31 -15 -82 -11 -143h-76c-2 48 -4 81 -29 82c-58 3 -90 -36 -106 -127c-12 -65 -15 -403 -16 -710c177 -45 268 -146 268 -291zM1043 250 c0 116 -73 193 -208 230v-230v-230c135 37 208 114 208 230zM348 480c-135 -37 -208 -114 -208 -230s73 -193 208 -230v230v230zM735 500c-43 5 -91 8 -143 8s-100 -3 -144 -8v-250v-250c43 -5 91 -8 144 -8c51 0 99 3 143 8v250v250"],58771:[1462,962,1570,80,1490,"1490 250c0 -105 -64 -187 -191 -242c-24 -10 -49 -19 -77 -27c-2 -298 -8 -628 -34 -717c-7 -26 -12 -49 -25 -65c-37 -47 -63 -75 -100 -115c-18 -21 -71 -46 -100 -46c-28 0 -57 10 -79 23c7 31 15 82 11 143h76c2 -48 4 -81 29 -82c58 -3 90 36 106 127 c12 65 15 403 16 709c-82 -15 -178 -24 -288 -26c-2 -284 -9 -583 -33 -668c-7 -26 -12 -49 -25 -65c-37 -47 -63 -75 -100 -115c-18 -21 -71 -46 -100 -46c-28 0 -57 10 -79 23c7 31 15 82 11 143h76c2 -48 4 -81 29 -82c58 -3 90 36 106 127c12 64 15 384 16 683 c-110 2 -205 11 -288 26c-1 -292 -8 -607 -33 -694c-7 -26 -12 -49 -25 -65c-37 -47 -63 -75 -100 -115c-18 -21 -71 -46 -100 -46c-28 0 -57 10 -79 23c7 31 15 82 11 143h76c2 -48 4 -81 29 -82c58 -3 90 36 106 127c12 67 15 420 16 732c-28 8 -53 17 -77 27 c-127 55 -191 137 -191 242s64 187 191 242c24 10 49 19 77 27c2 298 8 628 34 717c7 26 12 49 25 65c37 47 63 75 100 115c18 21 71 46 100 46c28 0 57 -10 79 -23c-7 -31 -15 -82 -11 -143h-76c-2 48 -4 81 -29 82c-58 3 -90 -36 -106 -127c-12 -65 -15 -403 -16 -709 c82 15 178 24 288 26c2 284 9 583 33 668c7 26 12 49 25 65c37 47 63 75 100 115c18 21 71 46 100 46c28 0 57 -10 79 -23c-7 -31 -15 -82 -11 -143h-76c-2 48 -4 81 -29 82c-58 3 -90 -36 -106 -127c-12 -64 -15 -384 -16 -683c110 -2 205 -11 288 -26c1 292 8 607 33 694 c7 26 12 49 25 65c37 47 63 75 100 115c18 21 71 46 100 46c28 0 57 -10 79 -23c-7 -31 -15 -82 -11 -143h-76c-2 48 -4 81 -29 82c-58 3 -90 -36 -106 -127c-12 -67 -15 -420 -16 -732c28 -8 53 -17 77 -27c127 -55 191 -137 191 -242zM1430 250c0 82 -54 144 -155 187 c-16 7 -34 13 -53 19v-206v-206c19 6 37 12 53 19c101 43 155 105 155 187zM348 456c-19 -6 -37 -12 -53 -19c-101 -43 -155 -105 -155 -187s54 -144 155 -187c16 -7 34 -13 53 -19v206v206zM735 508c-110 -2 -206 -11 -287 -27v-231v-231c81 -16 177 -25 287 -27v258v258z M1122 481c-81 16 -177 25 -287 27v-258v-258c110 2 206 11 287 27v231v231"],58772:[1462,962,835,80,795,"795 350c-38 -43 -70 -89 -98 -139c-43 37 -89 70 -139 97c0 12 -1 23 -3 34c-2 12 -5 23 -9 33c38 -20 73 -44 107 -70c-16 117 -87 185 -205 200v-255c0 -331 0 -868 -34 -986c-7 -26 -12 -49 -25 -65c-37 -47 -63 -75 -100 -115c-18 -21 -71 -46 -100 -46 c-28 0 -57 10 -79 23c7 31 15 82 11 143h76c2 -48 4 -81 29 -82c58 -3 90 36 106 127c16 88 16 667 16 1001v255c-135 -17 -208 -105 -208 -255c-10 2 -20 3 -30 3s-20 -1 -30 -3c0 190 94 299 269 316c2 285 8 585 33 670c7 26 12 49 25 65c37 47 63 75 100 115 c18 21 71 46 100 46c28 0 57 -10 79 -23c-7 -31 -15 -82 -11 -143h-76c-2 48 -4 81 -29 82c-58 3 -90 -36 -106 -127c-12 -64 -15 -386 -16 -685c152 -15 242 -100 263 -245c22 34 46 66 72 96c0 -11 1 -23 3 -34s5 -22 9 -33"],58773:[1462,962,835,80,795,"795 150c-4 -11 -7 -22 -9 -33s-3 -23 -3 -34c-26 30 -50 62 -72 96c-22 -146 -112 -230 -264 -245c-2 -285 -8 -585 -33 -670c-7 -26 -12 -49 -25 -65c-37 -47 -63 -75 -100 -115c-18 -21 -71 -46 -100 -46c-28 0 -57 10 -79 23c7 31 15 82 11 143h76 c2 -48 4 -81 29 -82c58 -3 90 36 106 127c12 64 15 386 16 685c-175 17 -268 127 -268 316c10 -2 20 -3 30 -3s20 1 30 3c0 -150 72 -238 208 -255v255c0 331 0 868 34 986c7 26 12 49 25 65c37 47 63 75 100 115c18 21 71 46 100 46c28 0 57 -10 79 -23 c-7 -31 -15 -82 -11 -143h-76c-2 48 -4 81 -29 82c-58 3 -90 -36 -106 -127c-16 -88 -16 -667 -16 -1001v-255c118 14 189 83 205 200c-34 -26 -69 -50 -107 -70c4 10 7 21 9 33c2 11 3 22 3 34c50 27 96 60 139 97c28 -50 60 -96 98 -139"],58774:[1462,962,841,80,801,"801 388c-41 7 -81 17 -120 30c23 -46 35 -102 35 -168c0 -190 -94 -299 -269 -316c-2 -285 -8 -585 -33 -670c-7 -26 -12 -49 -25 -65c-37 -47 -63 -75 -100 -115c-18 -21 -71 -46 -100 -46c-28 0 -57 10 -79 23c7 31 15 82 11 143h76c2 -48 4 -81 29 -82 c58 -3 90 36 106 127c12 64 15 386 16 685c-175 17 -268 127 -268 316c0 190 94 299 269 316c2 285 8 585 33 670c7 26 12 49 25 65c37 47 63 75 100 115c18 21 71 46 100 46c28 0 57 -10 79 -23c-7 -31 -15 -82 -11 -143h-76c-2 48 -4 81 -29 82c-58 3 -90 -36 -106 -127 c-12 -64 -15 -386 -16 -685c42 -5 79 -15 111 -29c-6 -9 -11 -17 -15 -26c-4 -10 -7 -19 -10 -29c-25 12 -54 19 -86 23v-255v-255c135 17 208 105 208 255c0 55 -9 102 -28 140c-9 -41 -21 -80 -37 -119c-4 11 -8 21 -14 31c-5 10 -12 19 -19 28c21 53 37 108 47 163 c52 -21 107 -36 163 -46c3 -11 8 -21 14 -31c5 -10 12 -20 19 -28zM348 505c-135 -17 -208 -105 -208 -255s72 -238 208 -255v255v255"],58775:[1462,962,796,80,756,"756 469c-25 -51 -46 -104 -60 -159c-51 26 -104 46 -159 61c-2 11 -6 21 -11 32c-4 10 -10 20 -16 30c40 -11 79 -25 118 -42c-33 66 -94 104 -180 114v-255v-255c135 17 208 105 208 255c10 -2 20 -3 30 -3s20 1 30 3c0 -190 -94 -299 -269 -316 c-2 -285 -8 -585 -33 -670c-7 -26 -12 -49 -25 -65c-37 -47 -63 -75 -100 -115c-18 -21 -71 -46 -100 -46c-28 0 -57 10 -79 23c7 31 15 82 11 143h76c2 -48 4 -81 29 -82c58 -3 90 36 106 127c12 64 15 386 16 685c-175 17 -268 127 -268 316c0 190 94 299 269 316 c2 285 8 585 33 670c7 26 12 49 25 65c37 47 63 75 100 115c18 21 71 46 100 46c28 0 57 -10 79 -23c-7 -31 -15 -82 -11 -143h-76c-2 48 -4 81 -29 82c-58 3 -90 -36 -106 -127c-12 -64 -15 -386 -16 -685c114 -12 192 -63 234 -148c13 38 28 76 47 113c3 -11 6 -22 11 -33 c5 -10 10 -20 16 -29zM348 505c-135 -17 -208 -105 -208 -255s72 -238 208 -255v255v255"],58776:[1701,1201,760,80,680,"680 1677c-8 -33 -16 -85 -12 -148h-79c-2 50 -4 84 -30 85c-61 3 -93 -38 -111 -133c-16 -91 -16 -620 -16 -931v-600c0 -307 0 -793 -35 -915c-8 -28 -13 -52 -26 -69c-38 -49 -66 -78 -104 -120c-19 -21 -74 -47 -104 -47c-29 0 -59 11 -83 24c8 33 16 85 12 148h79 c2 -50 4 -84 30 -85c61 -3 93 38 111 133c16 91 16 620 16 931v600c0 307 0 793 35 915c8 28 13 52 26 69c38 49 66 78 104 120c19 21 74 47 104 47c29 0 59 -11 83 -24"],58777:[1701,1201,1163,80,1083,"680 1677c-8 -33 -16 -85 -12 -148h-79c-2 50 -4 84 -30 85c-61 3 -93 -38 -111 -133c-16 -91 -16 -620 -16 -931v-600c0 -307 0 -793 -35 -915c-8 -28 -13 -52 -26 -69c-38 -49 -66 -78 -104 -120c-19 -21 -74 -47 -104 -47c-29 0 -59 11 -83 24c8 33 16 85 12 148h79 c2 -50 4 -84 30 -85c61 -3 93 38 111 133c16 91 16 620 16 931v600c0 307 0 793 35 915c8 28 13 52 26 69c38 49 66 78 104 120c19 21 74 47 104 47c29 0 59 -11 83 -24zM1083 1677c-8 -33 -16 -85 -12 -148h-79c-2 50 -4 84 -30 85c-61 3 -93 -38 -111 -133 c-16 -91 -16 -620 -16 -931v-600c0 -307 0 -793 -35 -915c-8 -28 -13 -52 -26 -69c-38 -49 -66 -78 -104 -120c-19 -21 -74 -47 -104 -47c-29 0 -59 11 -83 24c8 33 16 85 12 148h79c2 -50 4 -84 30 -85c61 -3 93 38 111 133c16 91 16 620 16 931v600c0 307 0 793 35 915 c8 28 13 52 26 69c38 49 66 78 104 120c19 21 74 47 104 47c29 0 59 -11 83 -24"],58778:[1701,1201,1566,80,1486,"680 1677c-8 -33 -16 -85 -12 -148h-79c-2 50 -4 84 -30 85c-61 3 -93 -38 -111 -133c-16 -91 -16 -620 -16 -931v-600c0 -307 0 -793 -35 -915c-8 -28 -13 -52 -26 -69c-38 -49 -66 -78 -104 -120c-19 -21 -74 -47 -104 -47c-29 0 -59 11 -83 24c8 33 16 85 12 148h79 c2 -50 4 -84 30 -85c61 -3 93 38 111 133c16 91 16 620 16 931v600c0 307 0 793 35 915c8 28 13 52 26 69c38 49 66 78 104 120c19 21 74 47 104 47c29 0 59 -11 83 -24zM1083 1677c-8 -33 -16 -85 -12 -148h-79c-2 50 -4 84 -30 85c-61 3 -93 -38 -111 -133 c-16 -91 -16 -620 -16 -931v-600c0 -307 0 -793 -35 -915c-8 -28 -13 -52 -26 -69c-38 -49 -66 -78 -104 -120c-19 -21 -74 -47 -104 -47c-29 0 -59 11 -83 24c8 33 16 85 12 148h79c2 -50 4 -84 30 -85c61 -3 93 38 111 133c16 91 16 620 16 931v600c0 307 0 793 35 915 c8 28 13 52 26 69c38 49 66 78 104 120c19 21 74 47 104 47c29 0 59 -11 83 -24zM1486 1677c-8 -33 -16 -85 -12 -148h-79c-2 50 -4 84 -30 85c-61 3 -93 -38 -111 -133c-16 -91 -16 -620 -16 -931v-600c0 -307 0 -793 -35 -915c-8 -28 -13 -52 -26 -69 c-38 -49 -66 -78 -104 -120c-19 -21 -74 -47 -104 -47c-29 0 -59 11 -83 24c8 33 16 85 12 148h79c2 -50 4 -84 30 -85c61 -3 93 38 111 133c16 91 16 620 16 931v600c0 307 0 793 35 915c8 28 13 52 26 69c38 49 66 78 104 120c19 21 74 47 104 47c29 0 59 -11 83 -24"],58779:[1701,1201,1969,80,1889,"680 1677c-8 -33 -16 -85 -12 -148h-79c-2 50 -4 84 -30 85c-61 3 -93 -38 -111 -133c-16 -91 -16 -620 -16 -931v-600c0 -307 0 -793 -35 -915c-8 -28 -13 -52 -26 -69c-38 -49 -66 -78 -104 -120c-19 -21 -74 -47 -104 -47c-29 0 -59 11 -83 24c8 33 16 85 12 148h79 c2 -50 4 -84 30 -85c61 -3 93 38 111 133c16 91 16 620 16 931v600c0 307 0 793 35 915c8 28 13 52 26 69c38 49 66 78 104 120c19 21 74 47 104 47c29 0 59 -11 83 -24zM1083 1677c-8 -33 -16 -85 -12 -148h-79c-2 50 -4 84 -30 85c-61 3 -93 -38 -111 -133 c-16 -91 -16 -620 -16 -931v-600c0 -307 0 -793 -35 -915c-8 -28 -13 -52 -26 -69c-38 -49 -66 -78 -104 -120c-19 -21 -74 -47 -104 -47c-29 0 -59 11 -83 24c8 33 16 85 12 148h79c2 -50 4 -84 30 -85c61 -3 93 38 111 133c16 91 16 620 16 931v600c0 307 0 793 35 915 c8 28 13 52 26 69c38 49 66 78 104 120c19 21 74 47 104 47c29 0 59 -11 83 -24zM1486 1677c-8 -33 -16 -85 -12 -148h-79c-2 50 -4 84 -30 85c-61 3 -93 -38 -111 -133c-16 -91 -16 -620 -16 -931v-600c0 -307 0 -793 -35 -915c-8 -28 -13 -52 -26 -69 c-38 -49 -66 -78 -104 -120c-19 -21 -74 -47 -104 -47c-29 0 -59 11 -83 24c8 33 16 85 12 148h79c2 -50 4 -84 30 -85c61 -3 93 38 111 133c16 91 16 620 16 931v600c0 307 0 793 35 915c8 28 13 52 26 69c38 49 66 78 104 120c19 21 74 47 104 47c29 0 59 -11 83 -24z M1889 1677c-8 -33 -16 -85 -12 -148h-79c-2 50 -4 84 -30 85c-61 3 -93 -38 -111 -133c-16 -91 -16 -620 -16 -931v-600c0 -307 0 -793 -35 -915c-8 -28 -13 -52 -26 -69c-38 -49 -66 -78 -104 -120c-19 -21 -74 -47 -104 -47c-29 0 -59 11 -83 24c8 33 16 85 12 148h79 c2 -50 4 -84 30 -85c61 -3 93 38 111 133c16 91 16 620 16 931v600c0 307 0 793 35 915c8 28 13 52 26 69c38 49 66 78 104 120c19 21 74 47 104 47c29 0 59 -11 83 -24"],58780:[1701,1201,824,80,744,"744 250c0 -198 -98 -312 -280 -330c0 -307 -1 -767 -35 -885c-8 -28 -13 -52 -26 -69c-38 -49 -66 -78 -104 -120c-19 -21 -74 -47 -104 -47c-29 0 -59 11 -83 24c8 33 16 85 12 148h79c2 -50 4 -84 30 -85c61 -3 93 38 111 133c15 88 16 587 16 901 c-182 18 -280 132 -280 330s98 312 280 330c0 307 1 767 35 885c8 28 13 52 26 69c38 49 66 78 104 120c19 21 74 47 104 47c29 0 59 -11 83 -24c-8 -33 -16 -85 -12 -148h-79c-2 50 -4 84 -30 85c-61 3 -93 -38 -111 -133c-15 -88 -16 -587 -16 -901 c182 -18 280 -132 280 -330zM680 250c0 156 -75 248 -216 265v-530c141 17 216 109 216 265zM360 -15v530c-141 -17 -216 -109 -216 -265s75 -248 216 -265"],58781:[1701,1201,1227,80,1147,"1147 250c0 -151 -95 -257 -280 -304c0 -308 0 -790 -35 -911c-8 -28 -13 -52 -26 -69c-38 -49 -66 -78 -104 -120c-19 -21 -74 -47 -104 -47c-29 0 -59 11 -83 24c8 33 16 85 12 148h79c2 -50 4 -84 30 -85c61 -3 93 38 111 133c16 88 16 594 16 908 c-46 -6 -96 -9 -149 -9c-54 0 -104 3 -150 9c0 -308 -1 -773 -35 -892c-8 -28 -13 -52 -26 -69c-38 -49 -66 -78 -104 -120c-19 -21 -74 -47 -104 -47c-29 0 -59 11 -83 24c8 33 16 85 12 148h79c2 -50 4 -84 30 -85c61 -3 93 38 111 133c16 90 16 615 16 927 c-185 47 -280 153 -280 304s95 257 280 304c0 308 0 790 35 911c8 28 13 52 26 69c38 49 66 78 104 120c19 21 74 47 104 47c29 0 59 -11 83 -24c-8 -33 -16 -85 -12 -148h-79c-2 50 -4 84 -30 85c-61 3 -93 -38 -111 -133c-16 -88 -16 -594 -16 -908c46 6 96 9 150 9 c53 0 103 -3 149 -9c0 308 1 773 35 892c8 28 13 52 26 69c38 49 66 78 104 120c19 21 74 47 104 47c29 0 59 -11 83 -24c-8 -33 -16 -85 -12 -148h-79c-2 50 -4 84 -30 85c-61 3 -93 -38 -111 -133c-16 -90 -16 -615 -16 -927c185 -47 280 -153 280 -304zM1083 250 c0 121 -75 200 -216 239v-478c141 39 216 118 216 239zM360 11v478c-141 -39 -216 -118 -216 -239s75 -200 216 -239zM763 -9v518c-45 6 -95 9 -149 9c-55 0 -105 -3 -150 -9v-518c45 -6 95 -9 150 -9c54 0 104 3 149 9"],58782:[1701,1201,1630,80,1550,"1550 250c0 -109 -66 -196 -200 -253c-24 -10 -51 -19 -80 -28v-19c0 -307 0 -793 -35 -915c-8 -28 -13 -52 -26 -69c-38 -49 -66 -78 -104 -120c-19 -21 -74 -47 -104 -47c-29 0 -59 11 -83 24c8 33 16 85 12 148h79c2 -50 4 -84 30 -85c61 -3 93 38 111 133 c16 90 16 614 16 926c-86 -15 -185 -24 -299 -27c0 -307 -1 -765 -35 -883c-8 -28 -13 -52 -26 -69c-38 -49 -66 -78 -104 -120c-19 -21 -74 -47 -104 -47c-29 0 -59 11 -83 24c8 33 16 85 12 148h79c2 -50 4 -84 30 -85c61 -3 93 38 111 133c15 88 16 585 16 899 c-114 3 -213 12 -299 27c0 -307 0 -789 -35 -910c-8 -28 -13 -52 -26 -69c-38 -49 -66 -78 -104 -120c-19 -21 -74 -47 -104 -47c-29 0 -59 11 -83 24c8 33 16 85 12 148h79c2 -50 4 -84 30 -85c61 -3 93 38 111 133c16 91 16 620 16 931v19c-29 9 -56 18 -80 28 c-134 57 -200 144 -200 253s66 196 200 253c24 10 51 19 80 28v19c0 307 0 793 35 915c8 28 13 52 26 69c38 49 66 78 104 120c19 21 74 47 104 47c29 0 59 -11 83 -24c-8 -33 -16 -85 -12 -148h-79c-2 50 -4 84 -30 85c-61 3 -93 -38 -111 -133c-16 -90 -16 -614 -16 -926 c86 15 185 24 299 27c0 307 1 765 35 883c8 28 13 52 26 69c38 49 66 78 104 120c19 21 74 47 104 47c29 0 59 -11 83 -24c-8 -33 -16 -85 -12 -148h-79c-2 50 -4 84 -30 85c-61 3 -93 -38 -111 -133c-15 -88 -16 -585 -16 -899c114 -3 213 -12 299 -27c0 307 0 789 35 910 c8 28 13 52 26 69c38 49 66 78 104 120c19 21 74 47 104 47c29 0 59 -11 83 -24c-8 -33 -16 -85 -12 -148h-79c-2 50 -4 84 -30 85c-61 3 -93 -38 -111 -133c-16 -91 -16 -620 -16 -931v-19c29 -9 56 -18 80 -28c134 -57 200 -144 200 -253zM1486 250c0 86 -57 149 -161 194 c-17 7 -35 14 -55 20v-428c20 6 38 13 55 20c104 45 161 108 161 194zM360 36v428c-20 -6 -38 -13 -55 -20c-104 -45 -161 -108 -161 -194s57 -149 161 -194c17 -7 35 -14 55 -20zM763 518c-115 -3 -215 -12 -299 -28v-480c84 -16 184 -25 299 -28v536zM1166 490 c-84 16 -184 25 -299 28v-536c115 3 215 12 299 28v480"],58783:[1701,1201,861,80,821,"821 348c-37 -43 -70 -89 -97 -139c-43 37 -90 70 -139 97c0 12 -1 23 -3 34c-2 12 -5 23 -9 33c36 -20 71 -43 104 -68c-16 123 -90 195 -213 210v-565c0 -307 0 -793 -35 -915c-8 -28 -13 -52 -26 -69c-38 -49 -66 -78 -104 -120c-19 -21 -74 -47 -104 -47 c-29 0 -59 11 -83 24c8 33 16 85 12 148h79c2 -50 4 -84 30 -85c61 -3 93 38 111 133c16 91 16 620 16 931v565c-141 -17 -216 -109 -216 -265c-11 2 -21 3 -32 3s-21 -1 -32 -3c0 198 98 312 280 330c0 307 1 767 35 885c8 28 13 52 26 69c38 49 66 78 104 120 c19 21 74 47 104 47c29 0 59 -11 83 -24c-8 -33 -16 -85 -12 -148h-79c-2 50 -4 84 -30 85c-61 3 -93 -38 -111 -133c-15 -88 -16 -587 -16 -901c159 -16 253 -105 275 -259c21 33 45 64 70 94c0 -11 1 -23 3 -34s5 -22 9 -33"],58784:[1701,1201,861,80,821,"821 152c-4 -11 -7 -22 -9 -33s-3 -23 -3 -34c-25 30 -49 61 -70 94c-22 -154 -116 -243 -275 -259c0 -307 -1 -767 -35 -885c-8 -28 -13 -52 -26 -69c-38 -49 -66 -78 -104 -120c-19 -21 -74 -47 -104 -47c-29 0 -59 11 -83 24c8 33 16 85 12 148h79c2 -50 4 -84 30 -85 c61 -3 93 38 111 133c15 88 16 587 16 901c-182 18 -280 132 -280 330c11 -2 21 -3 32 -3s21 1 32 3c0 -156 75 -248 216 -265v565c0 307 0 793 35 915c8 28 13 52 26 69c38 49 66 78 104 120c19 21 74 47 104 47c29 0 59 -11 83 -24c-8 -33 -16 -85 -12 -148h-79 c-2 50 -4 84 -30 85c-61 3 -93 -38 -111 -133c-16 -91 -16 -620 -16 -931v-565c123 15 197 87 213 210c-33 -25 -68 -48 -104 -68c4 10 7 21 9 33c2 11 3 22 3 34c49 27 96 60 139 97c27 -50 60 -96 97 -139"],58785:[1701,1201,863,80,823,"823 399c-40 7 -78 16 -116 29c24 -48 37 -108 37 -178c0 -198 -98 -312 -280 -330c0 -307 -1 -767 -35 -885c-8 -28 -13 -52 -26 -69c-38 -49 -66 -78 -104 -120c-19 -21 -74 -47 -104 -47c-29 0 -59 11 -83 24c8 33 16 85 12 148h79c2 -50 4 -84 30 -85 c61 -3 93 38 111 133c15 88 16 587 16 901c-182 18 -280 132 -280 330s98 312 280 330c0 307 1 767 35 885c8 28 13 52 26 69c38 49 66 78 104 120c19 21 74 47 104 47c29 0 59 -11 83 -24c-8 -33 -16 -85 -12 -148h-79c-2 50 -4 84 -30 85c-61 3 -93 -38 -111 -133 c-15 -88 -16 -587 -16 -902c44 -4 83 -14 116 -30c-6 -9 -11 -18 -16 -28c-4 -9 -8 -19 -10 -30c-27 12 -56 20 -90 24v-530c141 17 216 109 216 265c0 58 -10 108 -30 148c-9 -39 -22 -78 -37 -116c-4 11 -8 21 -14 31c-5 10 -12 19 -19 28c21 53 37 108 47 164 c52 -22 107 -37 163 -47c3 -11 8 -21 14 -31c5 -10 12 -20 19 -28zM360 515c-141 -17 -216 -109 -216 -265s75 -248 216 -265v530"],58786:[1701,1201,823,80,783,"783 470c-25 -50 -46 -104 -60 -158c-51 25 -104 46 -159 60c-3 11 -6 22 -11 32c-5 11 -10 21 -16 30c39 -10 78 -24 115 -40c-34 70 -97 110 -188 121v-530c141 17 216 109 216 265c11 -2 21 -3 32 -3s21 1 32 3c0 -198 -98 -312 -280 -330c0 -307 -1 -767 -35 -885 c-8 -28 -13 -52 -26 -69c-38 -49 -66 -78 -104 -120c-19 -21 -74 -47 -104 -47c-29 0 -59 11 -83 24c8 33 16 85 12 148h79c2 -50 4 -84 30 -85c61 -3 93 38 111 133c15 88 16 587 16 901c-182 18 -280 132 -280 330s98 312 280 330c0 307 1 767 35 885c8 28 13 52 26 69 c38 49 66 78 104 120c19 21 74 47 104 47c29 0 59 -11 83 -24c-8 -33 -16 -85 -12 -148h-79c-2 50 -4 84 -30 85c-61 3 -93 -38 -111 -133c-15 -88 -16 -587 -16 -901c120 -12 202 -67 246 -158c12 38 28 75 46 110c2 -11 6 -22 11 -32c4 -11 10 -20 16 -30zM360 515 c-141 -17 -216 -109 -216 -265s75 -248 216 -265v530"]};MathJax.Ajax.loadComplete(MathJax.OutputJax.SVG.fontDir+"/NonUnicode/Regular/Main.js");
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/*
 *  /MathJax/jax/output/SVG/fonts/Gyre-Pagella/Marks/Regular/Main.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax.SVG.FONTDATA.FONTS.GyrePagellaMathJax_Marks={directory:"Marks/Regular",family:"GyrePagellaMathJax_Marks",id:"GYREPAGELLAMARKS",32:[0,0,250,0,0,""],160:[0,0,250,0,0,""],731:[15,250,313,49,265,"265 -193l-37 -32c-25 -21 -58 -25 -91 -25c-59 0 -88 49 -88 92c0 69 59 135 127 173h41c-44 -35 -99 -91 -99 -147c0 -50 23 -72 48 -72c29 0 58 15 65 42l8 31l26 -7v-55"],733:[683,-502,380,73,437,"287 650c0 -16 -10 -29 -39 -50l-135 -98h-40l128 148c17 20 39 33 55 33c17 0 31 -15 31 -33zM437 650c0 -16 -10 -29 -39 -50l-135 -98h-40l128 148c17 20 39 33 55 33c17 0 31 -15 31 -33"],773:[646,-598,0,-416,-83,"-83 598h-333c1 8 3 16 3 24s-2 16 -3 24h333c-2 -8 -3 -16 -3 -24s1 -16 3 -24"],777:[721,-540,0,-337,-162,"-162 662c0 -21 -20 -42 -51 -62c-32 -22 -38 -24 -38 -31c0 0 5 -6 17 -17l-25 -12c-8 3 -27 20 -27 33c0 14 7 24 35 47c25 19 32 27 32 37c0 13 -19 24 -45 24c-16 0 -27 -4 -30 -9l-12 -21l-31 7l24 49c28 9 45 14 63 14c51 0 88 -26 88 -59"],783:[718,-537,0,-497,-133,"-133 537h-40l-135 98c-29 21 -39 34 -39 50c0 18 14 33 31 33c16 0 38 -13 55 -33zM-283 537h-40l-135 98c-29 21 -39 34 -39 50c0 18 14 33 31 33c16 0 38 -13 55 -33"],785:[706,-577,0,-431,-69,"-69 587l-30 -10c-20 59 -86 81 -151 81s-131 -22 -151 -81l-30 10c25 75 101 119 181 119s156 -44 181 -119"],803:[-93,193,0,-300,-200,"-200 -143c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],806:[-77,271,0,-347,-205,"-205 -88c-27 -70 -48 -103 -95 -164l-35 -19l-12 9c38 62 47 96 53 160c42 12 49 15 79 25"],812:[-60,202,0,-424,-76,"-76 -87c-56 -42 -114 -80 -174 -115c-60 35 -118 73 -174 115l16 27l158 -86l158 86"],813:[-70,212,0,-424,-76,"-76 -184l-16 -28l-158 86l-158 -86l-16 28c56 41 114 79 174 114c60 -35 118 -73 174 -114"],814:[-60,189,0,-431,-69,"-69 -70c-25 -75 -101 -119 -181 -119s-156 44 -181 119l30 10c20 -59 86 -81 151 -81s131 22 151 81"],815:[-78,207,0,-431,-69,"-69 -197l-30 -10c-20 59 -86 81 -151 81s-131 -22 -151 -81l-30 10c25 75 101 119 181 119s156 -44 181 -119"],816:[-78,198,0,-421,-79,"-79 -86c-13 -54 -30 -85 -66 -98c-10 -4 -20 -5 -30 -5c-30 0 -60 14 -87 30c-24 15 -50 32 -76 22c-25 -8 -43 -24 -52 -61c-4 3 -9 6 -15 7c-5 1 -11 2 -16 1c13 54 30 86 66 99c10 3 20 5 30 5c30 0 60 -15 87 -31c24 -15 50 -32 76 -22c25 9 43 25 52 61 c4 -3 9 -5 15 -7c5 -1 11 -1 16 -1"],817:[-116,169,0,-405,-93,"-93 -169h-312v53h312v-53"],818:[-60,108,0,-416,-83,"-83 -108h-333c1 8 3 16 3 24s-2 16 -3 24h333c-2 -8 -3 -16 -3 -24s1 -16 3 -24"],819:[-60,216,0,-416,-83,"-83 -108h-333c1 8 3 16 3 24s-2 16 -3 24h333c-2 -8 -3 -16 -3 -24s1 -16 3 -24zM-83 -216h-333c1 8 3 16 3 24s-2 16 -3 24h333c-2 -8 -3 -16 -3 -24s1 -16 3 -24"],831:[754,-598,0,-416,-83,"-83 598h-333c1 8 3 16 3 24s-2 16 -3 24h333c-2 -8 -3 -16 -3 -24s1 -16 3 -24zM-83 706h-333c1 8 3 16 3 24s-2 16 -3 24h333c-2 -8 -3 -16 -3 -24s1 -16 3 -24"],8192:[0,0,500,0,0,""],8193:[0,0,1000,0,0,""],8199:[0,0,500,0,0,""],8200:[0,0,250,0,0,""],8203:[0,0,0,0,0,""],8204:[0,0,0,0,0,""],8205:[0,0,0,0,0,""],8208:[287,-215,333,17,312,"312 282l-30 -67h-260l-5 5l27 67h263"],8210:[375,-315,660,80,580,"580 315h-500c2 10 3 20 3 30s-1 20 -3 30h500c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8213:[280,-220,1160,80,1080,"1080 220h-1000c2 10 3 20 3 30s-1 20 -3 30h1000c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8215:[-60,216,493,80,413,"413 -108h-333c2 8 3 16 3 24s-1 16 -3 24h333c-2 -8 -3 -16 -3 -24s1 -16 3 -24zM413 -216h-333c2 8 3 16 3 24s-1 16 -3 24h333c-2 -8 -3 -16 -3 -24s1 -16 3 -24"],8218:[110,153,278,22,210,"210 97c-34 -86 -72 -153 -129 -226l-44 -24l-15 10c48 77 72 144 78 223l97 30"],8222:[110,153,500,51,449,"239 97c-34 -86 -72 -153 -129 -226l-44 -24l-15 10c48 77 72 144 78 223l97 30zM449 97c-34 -86 -72 -153 -129 -226l-44 -24l-15 10c48 77 72 144 78 223l97 30"],8226:[450,-50,560,80,480,"480 250c0 -120 -80 -200 -200 -200s-200 80 -200 200s80 200 200 200s200 -80 200 -200"],8239:[0,0,200,0,0,""],8240:[709,20,1000,63,961,"340 541c0 -92 -62 -161 -143 -161c-78 0 -134 62 -134 148c0 94 60 161 143 161c76 0 134 -64 134 -148zM276 537c0 81 -27 129 -72 129c-49 0 -77 -50 -77 -137c0 -81 25 -126 71 -126c48 0 78 52 78 134zM638 161c0 -92 -62 -161 -143 -161c-78 0 -134 62 -134 148 c0 94 60 161 143 161c76 0 134 -64 134 -148zM574 157c0 81 -27 129 -72 129c-49 0 -77 -50 -77 -137c0 -81 25 -126 71 -126c48 0 78 52 78 134zM961 161c0 -92 -62 -161 -143 -161c-78 0 -134 62 -134 148c0 94 60 161 143 161c76 0 134 -64 134 -148zM897 157 c0 81 -27 129 -72 129c-49 0 -77 -50 -77 -137c0 -81 25 -126 71 -126c48 0 78 52 78 134zM564 709l-391 -729h-40l391 729h40"],8241:[709,20,1323,63,1284,"340 541c0 -92 -62 -161 -143 -161c-78 0 -134 62 -134 148c0 94 60 161 143 161c76 0 134 -64 134 -148zM276 537c0 81 -27 129 -72 129c-49 0 -77 -50 -77 -137c0 -81 25 -126 71 -126c48 0 78 52 78 134zM638 161c0 -92 -62 -161 -143 -161c-78 0 -134 62 -134 148 c0 94 60 161 143 161c76 0 134 -64 134 -148zM574 157c0 81 -27 129 -72 129c-49 0 -77 -50 -77 -137c0 -81 25 -126 71 -126c48 0 78 52 78 134zM961 161c0 -92 -62 -161 -143 -161c-78 0 -134 62 -134 148c0 94 60 161 143 161c76 0 134 -64 134 -148zM897 157 c0 81 -27 129 -72 129c-49 0 -77 -50 -77 -137c0 -81 25 -126 71 -126c48 0 78 52 78 134zM564 709l-391 -729h-40l391 729h40zM1284 161c0 -92 -62 -161 -143 -161c-78 0 -134 62 -134 148c0 94 60 161 143 161c76 0 134 -64 134 -148zM1220 157c0 81 -27 129 -72 129 c-49 0 -77 -50 -77 -137c0 -81 25 -126 71 -126c48 0 78 52 78 134"],8246:[779,-446,493,60,433,"233 456l-15 -10l-33 17l-125 303l13 13l82 -30zM433 456l-15 -10l-33 17l-125 303l13 13l82 -30"],8247:[779,-446,693,60,633,"233 456l-15 -10l-33 17l-125 303l13 13l82 -30zM433 456l-15 -10l-33 17l-125 303l13 13l82 -30zM633 456l-15 -10l-33 17l-125 303l13 13l82 -30"],8249:[428,-71,331,66,265,"265 86l-23 -15l-176 171v12l176 174l23 -13l-119 -167"],8250:[428,-71,331,66,265,"265 242l-176 -171l-23 15l119 162l-119 167l23 13l176 -174v-12"],8251:[534,34,606,19,587,"509 84l-40 -40l-166 166l-166 -166l-40 40l166 166l-166 166l40 40l166 -166l166 166l40 -40l-166 -166zM361 476c0 -32 -26 -58 -58 -58s-58 26 -58 58s26 58 58 58s58 -26 58 -58zM361 24c0 -32 -26 -58 -58 -58s-58 26 -58 58s26 58 58 58s58 -26 58 -58zM135 250 c0 -32 -26 -58 -58 -58s-58 26 -58 58s26 58 58 58s58 -26 58 -58zM587 250c0 -32 -26 -58 -58 -58s-58 26 -58 58s26 58 58 58s58 -26 58 -58"],8253:[734,5,444,43,395,"395 540c0 -57 -25 -96 -110 -174c-81 -73 -94 -90 -94 -123c0 -16 6 -29 22 -48l-21 -14c-30 19 -44 43 -44 73c0 21 6 40 26 68l-1 23l-27 280c-27 -6 -46 -19 -54 -39l-20 -48l-29 8l38 113c22 11 42 19 60 24l-1 13l75 38h34v-25v-18c85 -14 146 -75 146 -151z M302 519c0 43 -23 77 -60 95l-27 -243c3 4 7 7 10 11c59 65 77 97 77 137zM257 53c0 -31 -28 -58 -60 -58c-29 0 -56 28 -56 58s27 58 57 58c31 0 59 -28 59 -58"],8274:[692,0,500,34,466,"179 603c0 -41 -32 -73 -72 -73c-41 0 -73 32 -73 73c0 40 32 72 73 72c40 0 72 -32 72 -72zM466 90c0 -41 -32 -73 -72 -73c-41 0 -73 32 -73 73c0 40 32 72 73 72c40 0 72 -32 72 -72zM463 692l-388 -692h-38l388 692h38"],8287:[0,0,222,0,0,""],8288:[0,0,0,0,0,""],8289:[660,160,940,60,880,"255 -160h-95v60h95v-60zM430 -160h-95v60h95v-60zM605 -160h-95v60h95v-60zM780 -160h-95v60h95v-60zM255 600h-95v60h95v-60zM430 600h-95v60h95v-60zM605 600h-95v60h95v-60zM780 600h-95v60h95v-60zM120 -60h-60v95h60v-95zM120 115h-60v95h60v-95zM120 290h-60v95 h60v-95zM120 465h-60v95h60v-95zM880 -60h-60v95h60v-95zM880 115h-60v95h60v-95zM880 290h-60v95h60v-95zM880 465h-60v95h60v-95zM461 461l-6 -10l-10 -31l-10 -3c-8 12 -20 18 -32 18c-21 0 -32 -15 -39 -49l-8 -43h2c22 0 26 0 38 3l6 2l7 -7c-6 -9 -8 -19 -11 -29h-49 c-2 -13 -6 -25 -7 -34c-36 -153 -46 -181 -74 -212c-20 -22 -46 -35 -67 -35c-6 0 -13 1 -23 6c6 8 11 27 14 39l11 3c9 -10 14 -13 24 -13c15 0 27 13 35 36c10 29 27 108 41 191l4 19h-39l5 17c13 4 22 7 40 15l6 31c6 25 11 39 23 49c11 10 50 37 61 41c5 2 12 4 18 4 c12 0 27 -3 40 -8zM572 48l-12 -12c-70 46 -112 124 -112 207c0 84 42 162 112 208l12 -12c-49 -54 -76 -123 -76 -196c0 -72 27 -142 76 -195zM762 243c0 -83 -42 -161 -112 -207l-12 12c49 53 76 123 76 195c0 73 -27 142 -76 196l12 12c70 -46 112 -124 112 -208"],8290:[0,0,0,0,0,""],8291:[0,0,0,0,0,""],8292:[0,0,0,0,0,""],8400:[784,-640,0,-442,-58,"-58 640h-361l-23 24c44 36 84 76 120 120c11 -2 22 -3 34 -3c11 0 22 1 34 3c-28 -34 -59 -67 -92 -96h288c-2 -8 -3 -16 -3 -24s1 -16 3 -24"],8401:[784,-640,0,-442,-58,"-58 664l-23 -24h-361c2 8 3 16 3 24s-1 16 -3 24h288c-33 29 -64 62 -92 96c12 -2 23 -3 34 -3c12 0 23 1 34 3c36 -44 76 -84 120 -120"],8402:[650,150,0,-274,-226,"-226 -150c-8 2 -16 3 -24 3s-16 -1 -24 -3v800c8 -2 16 -3 24 -3s16 1 24 3v-800"],8403:[500,0,0,-280,-220,"-220 0c-10 2 -20 3 -30 3s-20 -1 -30 -3v500c10 -2 20 -3 30 -3s20 1 30 3v-500"],8404:[862,-639,0,-453,-47,"-47 662c-9 -1 -16 -2 -24 -5s-15 -6 -22 -11c-23 65 -84 109 -153 109c-49 0 -87 -28 -123 -61c46 1 91 -3 136 -10c-9 -6 -18 -12 -27 -20c-8 -8 -16 -16 -23 -25c-56 9 -113 11 -170 8c9 56 12 113 9 170c9 6 19 13 27 20c8 8 16 16 23 25c3 -43 1 -87 -3 -131 c44 39 92 72 151 72c89 0 169 -57 199 -141"],8405:[862,-639,0,-453,-47,"-47 647c-57 3 -114 1 -170 -8c-7 9 -15 17 -23 25c-9 8 -18 14 -27 20c45 7 90 11 136 10c-36 33 -74 61 -123 61c-69 0 -130 -44 -153 -109c-7 5 -14 8 -22 11s-15 4 -24 5c30 84 110 141 199 141c59 0 107 -33 151 -72c-4 44 -6 88 -3 131c7 -9 15 -17 23 -25 c8 -7 18 -14 27 -20c-3 -57 0 -114 9 -170"],8406:[784,-544,0,-443,-57,"-57 640h-289c33 -29 63 -62 91 -96c-11 2 -22 3 -34 3c-11 0 -22 -1 -34 -3c-35 44 -75 84 -120 120c45 36 85 76 121 120c11 -2 22 -3 33 -3c12 0 23 1 34 3c-28 -34 -58 -67 -91 -96h289c-2 -8 -3 -16 -3 -24s1 -16 3 -24"],8408:[410,-90,0,-410,-90,"-90 250c0 -96 -64 -160 -160 -160s-160 64 -160 160s64 160 160 160s160 -64 160 -160zM-138 250c0 67 -45 112 -112 112s-112 -45 -112 -112s45 -112 112 -112s112 45 112 112"],8411:[672,-572,0,-520,20,"-420 622c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 50 50s50 -20 50 -50zM-200 622c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 50 50s50 -20 50 -50zM20 622c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 50 50s50 -20 50 -50"],8412:[672,-572,0,-630,130,"-530 622c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 50 50s50 -20 50 -50zM-310 622c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 50 50s50 -20 50 -50zM-90 622c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 50 50s50 -20 50 -50zM130 622c0 -30 -20 -50 -50 -50 s-50 20 -50 50s20 50 50 50s50 -20 50 -50"],8413:[668,168,0,-668,168,"168 250c0 -251 -167 -418 -418 -418s-418 167 -418 418s167 418 418 418s418 -167 418 -418zM108 250c0 215 -143 358 -358 358s-358 -143 -358 -358s143 -358 358 -358s358 143 358 358"],8414:[650,150,0,-650,150,"150 -120c-6 -4 -12 -8 -17 -13s-9 -11 -13 -17h-740c-4 6 -8 12 -13 17s-11 9 -17 13v740c6 4 12 8 17 13s9 11 13 17h740c4 -6 8 -12 13 -17s11 -9 17 -13v-740zM90 590h-680v-680h680v680"],8415:[851,351,0,-851,351,"351 229l-580 -580c-7 2 -14 3 -21 3s-14 -1 -21 -3l-580 580c2 7 3 14 3 21s-1 14 -3 21l580 580c7 -2 14 -3 21 -3s14 1 21 3l580 -580c-2 -7 -3 -14 -3 -21s1 -14 3 -21zM287 250l-537 537l-537 -537l537 -537"],8417:[784,-544,0,-479,-21,"-21 664c-44 -36 -85 -76 -120 -120c-11 2 -23 3 -34 3c-12 0 -23 -1 -34 -3c28 34 58 67 92 96h-266c34 -29 64 -62 92 -96c-11 2 -22 3 -34 3c-11 0 -23 -1 -34 -3c-35 44 -76 84 -120 120c44 36 85 76 120 120c11 -2 23 -3 34 -3c12 0 23 1 34 3 c-28 -34 -58 -67 -92 -96h266c-34 29 -64 62 -92 96c11 -2 22 -3 34 -3c11 0 23 1 34 3c35 -44 76 -84 120 -120"],8420:[698,213,0,-776,276,"276 -168c-6 -6 -11 -13 -16 -21c-4 -8 -7 -16 -10 -24h-1000c-3 8 -6 16 -10 24c-5 8 -10 15 -16 21l500 866c9 -2 17 -3 26 -3s17 1 26 3zM198 -153l-448 776l-448 -776h896"],8421:[650,150,0,-413,-87,"-87 -150c-8 2 -17 3 -25 3c-9 0 -18 -1 -26 -3l-275 800c8 -2 17 -3 26 -3c8 0 17 1 25 3"],8422:[650,150,0,-358,-142,"-310 -150c-8 2 -16 3 -24 3s-16 -1 -24 -3v800c8 -2 16 -3 24 -3s16 1 24 3v-800zM-142 -150c-8 2 -16 3 -24 3s-16 -1 -24 -3v800c8 -2 16 -3 24 -3s16 1 24 3v-800"],8424:[-60,160,0,-520,20,"-420 -110c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 50 50s50 -20 50 -50zM-200 -110c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 50 50s50 -20 50 -50zM20 -110c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 50 50s50 -20 50 -50"],8425:[771,-646,0,-433,-66,"-66 646c-6 1 -13 3 -20 3s-14 -2 -20 -3v76l-287 1v-77c-6 1 -13 3 -20 3s-14 -2 -20 -3v124l367 1v-125"],8426:[400,-100,0,-630,130,"130 220h-624c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h624c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8427:[650,150,0,-502,2,"-176 650l-275 -800c-8 2 -17 3 -25 3c-9 0 -18 -1 -26 -3l275 800c8 -2 17 -3 26 -3c8 0 17 1 25 3zM2 650l-275 -800c-8 2 -17 3 -25 3c-9 0 -18 -1 -26 -3l275 800c8 -2 17 -3 26 -3c8 0 17 1 25 3"],8428:[-170,314,0,-442,-58,"-58 -194c-44 -36 -84 -76 -120 -120c-11 2 -22 3 -34 3c-11 0 -22 -1 -34 -3c28 34 59 67 92 96h-288c2 8 3 16 3 24s-1 16 -3 24h361"],8429:[-170,314,0,-442,-58,"-58 -218h-288c33 -29 64 -62 92 -96c-12 2 -23 3 -34 3c-12 0 -23 -1 -34 -3c-36 44 -76 84 -120 120l23 24h361c-2 -8 -3 -16 -3 -24s1 -16 3 -24"],8430:[-74,314,0,-443,-57,"-57 -218h-289c33 -29 63 -62 91 -96c-11 2 -22 3 -34 3c-11 0 -22 -1 -34 -3c-35 44 -75 84 -120 120c45 36 85 76 121 120c11 -2 22 -3 33 -3c12 0 23 1 34 3c-28 -34 -58 -67 -91 -96h289c-2 -8 -3 -16 -3 -24s1 -16 3 -24"],8431:[-74,314,0,-443,-57,"-57 -194c-45 -36 -85 -76 -120 -120c-12 2 -23 3 -34 3c-12 0 -23 -1 -34 -3c28 34 58 67 91 96h-289c2 8 3 16 3 24s-1 16 -3 24h289c-33 29 -63 62 -91 96c11 -2 22 -3 34 -3c11 0 22 1 34 3c35 -44 75 -84 120 -120"],8432:[769,-511,0,-367,-122,"-122 617l-10 -8l-102 19l50 -91l-4 -12l-45 -14l-10 7l-13 103l-71 -76l-13 1l-27 38l3 12l94 44l-94 44l-3 12l27 38l13 1l71 -76l13 103l10 7l45 -14l4 -12l-50 -91l102 19l10 -8v-46"],11800:[499,240,444,49,401,"401 -52l-38 -113c-22 -11 -42 -19 -60 -24l1 -13l-75 -38h-34v25v18c-85 14 -146 75 -146 151c0 57 25 96 110 174c81 73 94 90 94 123c0 16 -6 29 -22 48l21 14c30 -19 44 -43 44 -73c0 -21 -6 -40 -26 -68l1 -23l27 -280c27 6 46 19 54 39l20 48zM303 441 c0 -30 -27 -58 -57 -58c-31 0 -59 28 -59 58c0 31 28 58 60 58c29 0 56 -28 56 -58zM229 123c-3 -4 -7 -7 -10 -11c-59 -65 -77 -97 -77 -137c0 -43 23 -77 60 -95"],12310:[670,170,474,80,394,"333 -130c-100 112 -153 233 -153 347v66c0 114 53 235 153 347h-213v-760h213zM394 -136c-4 -5 -7 -10 -10 -16c-2 -5 -3 -11 -4 -18h-300v840h300c1 -7 2 -13 4 -18c3 -6 6 -11 10 -16c-112 -113 -174 -236 -174 -353v-66c0 -117 62 -240 174 -353"],12311:[670,170,474,80,394,"354 630h-213c100 -112 153 -233 153 -347v-66c0 -114 -53 -235 -153 -347h213v760zM394 -170h-300c0 7 -2 13 -4 18c-3 6 -6 11 -10 16c113 113 174 236 174 353v66c0 117 -61 240 -174 353c4 5 7 10 10 16c2 5 4 11 4 18h300v-840"]};MathJax.Ajax.loadComplete(MathJax.OutputJax.SVG.fontDir+"/Marks/Regular/Main.js");
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/*
 *  /MathJax/jax/output/SVG/fonts/Gyre-Pagella/Misc/Regular/Main.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */
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 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax.SVG.FONTDATA.FONTS.GyrePagellaMathJax_Size5={directory:"Size5/Regular",family:"GyrePagellaMathJax_Size5",id:"GYREPAGELLASIZE5",32:[0,0,250,0,0,""],40:[1259,759,624,139,531,"531 1231c-216 -216 -316 -510 -316 -829v-304c0 -319 100 -613 316 -829c-6 -3 -11 -7 -16 -12s-9 -10 -12 -16c-227 226 -364 522 -364 857v304c0 335 137 631 364 857c3 -6 7 -11 12 -16s10 -9 16 -12"],41:[1259,759,624,93,485,"485 98c0 -335 -137 -631 -364 -857c-3 6 -7 11 -12 16s-10 9 -16 12c216 216 316 510 316 829v304c0 319 -100 613 -316 829c6 3 11 7 16 12s9 10 12 16c227 -226 364 -522 364 -857v-304"],47:[1793,1293,1288,80,1208,"1208 1793l-1063 -3086c-11 2 -22 3 -33 3s-21 -1 -32 -3l1063 3086c11 -2 21 -3 32 -3s22 1 33 3"],91:[1265,765,500,139,407,"407 -765h-268v2030h268c-2 -6 -3 -13 -3 -20s1 -14 3 -20h-192v-1950h192c-2 -6 -3 -13 -3 -20s1 -14 3 -20"],92:[1793,1293,1288,80,1208,"1208 -1293c-11 2 -22 3 -33 3s-21 -1 -32 -3l-1063 3086c11 -2 21 -3 32 -3s22 1 33 3"],93:[1265,765,500,93,361,"361 -765h-268c2 6 3 13 3 20s-1 14 -3 20h192v1950h-192c2 6 3 13 3 20s-1 14 -3 20h268v-2030"],123:[1264,764,555,93,462,"462 -726c-3 -5 -6 -12 -8 -18c-2 -7 -2 -14 -2 -20c-131 35 -215 128 -215 282v469c0 151 -40 243 -144 243c2 6 3 13 3 20s-1 14 -3 20c104 0 144 92 144 243v469c0 154 84 247 215 282c0 -6 0 -13 2 -20c2 -6 5 -13 8 -18c-105 -29 -149 -120 -149 -244v-469 c0 -140 -47 -227 -124 -263c77 -36 124 -123 124 -263v-469c0 -124 44 -215 149 -244"],124:[1245,745,221,80,141,"141 -745c-10 2 -20 3 -30 3c-11 0 -21 -1 -31 -3v1990c10 -2 20 -3 31 -3c10 0 20 1 30 3v-1990"],125:[1264,764,555,93,462,"462 230c-104 0 -144 -92 -144 -243v-469c0 -154 -83 -247 -215 -282c1 6 0 13 -2 20c-2 6 -4 13 -8 18c106 29 149 120 149 244v469c0 140 47 227 124 263c-77 36 -124 123 -124 263v469c0 124 -43 215 -149 244c4 5 6 12 8 18c2 7 3 14 2 20c132 -35 215 -128 215 -282 v-469c0 -151 40 -243 144 -243c-2 -6 -3 -13 -3 -20s1 -14 3 -20"],160:[0,0,250,0,0,""],770:[714,-541,1251,0,1251,"1251 577l-7 -36l-618 115l-619 -115l-7 36l626 137"],771:[707,-537,1247,0,1247,"1247 681c-71 -69 -159 -116 -305 -133c-18 -2 -37 -3 -55 -3c-92 0 -182 25 -271 50c-84 24 -169 48 -255 48c-16 0 -33 -1 -49 -3c-133 -16 -222 -40 -287 -103c-3 6 -6 11 -10 15c-5 4 -10 8 -15 11c71 69 160 116 305 133c18 2 37 3 55 3c92 0 182 -25 271 -50 c84 -24 169 -48 255 -48c16 0 33 1 49 3c133 16 222 40 287 103c3 -6 6 -11 10 -15c5 -4 10 -8 15 -11"],774:[709,-549,1279,0,1279,"1279 697c-49 -148 -385 -148 -639 -148c-255 0 -591 0 -640 148l35 12c35 -104 368 -104 605 -104c236 0 569 0 604 104"],780:[713,-540,1251,0,1251,"1251 677l-625 -137l-626 137l7 36l619 -115l618 115"],785:[723,-563,1279,0,1279,"1279 575l-35 -12c-35 104 -368 104 -604 104c-237 0 -570 0 -605 -104l-35 12c49 148 385 148 640 148c254 0 590 0 639 -148"],812:[-60,233,1251,0,1251,"1251 -96l-625 -137l-626 137l7 36l619 -116l618 116"],813:[-70,243,1251,0,1251,"1251 -207l-7 -36l-618 116l-619 -116l-7 36l626 137"],814:[-60,220,1279,0,1279,"1279 -72c-49 -148 -385 -148 -639 -148c-255 0 -591 0 -640 148l35 12c35 -104 368 -104 605 -104c236 0 569 0 604 104"],815:[-78,238,1279,0,1279,"1279 -226l-35 -12c-35 104 -368 104 -604 104c-237 0 -570 0 -605 -104l-35 12c49 148 385 148 640 148c254 0 590 0 639 -148"],816:[-78,249,1247,0,1247,"1247 -104c-71 -70 -159 -116 -305 -133c-18 -2 -37 -3 -55 -3c-92 0 -182 25 -271 50c-84 23 -169 48 -255 48c-16 0 -33 -1 -49 -3c-133 -16 -222 -40 -287 -104c-3 6 -6 11 -10 16c-5 4 -10 8 -15 11c71 69 160 115 305 132c18 3 37 4 55 4c92 0 182 -25 271 -50 c84 -24 169 -48 255 -48c16 0 33 1 49 3c133 15 222 40 287 103c3 -6 6 -11 10 -15c5 -5 10 -8 15 -11"],8214:[1245,745,402,80,322,"141 -745c-10 2 -20 3 -30 3c-11 0 -21 -1 -31 -3v1990c10 -2 20 -3 31 -3c10 0 20 1 30 3v-1990zM322 -745c-10 2 -20 3 -30 3c-11 0 -21 -1 -31 -3v1990c10 -2 20 -3 31 -3c10 0 20 1 30 3v-1990"],8260:[1793,1293,1288,80,1208,"1208 1793l-1063 -3086c-11 2 -22 3 -33 3s-21 -1 -32 -3l1063 3086c11 -2 21 -3 32 -3s22 1 33 3"],8425:[782,-652,2226,0,2226,"2226 782v-129c-6 1 -13 2 -20 2s-14 -1 -20 -3v66h-2146v-65c-6 1 -13 2 -20 2s-14 -1 -20 -3v130h2226"],8730:[1560,1030,757,120,787,"787 1500h-164l-90 -2530c-14 2 -27 3 -40 3c-14 0 -27 -1 -41 -3l-266 1218h-66v60h154l210 -961l81 2273h222v-60"],8739:[1245,745,221,80,141,"141 -745c-10 2 -20 3 -30 3c-11 0 -21 -1 -31 -3v1990c10 -2 20 -3 31 -3c10 0 20 1 30 3v-1990"],8741:[1245,745,402,80,322,"141 -745c-10 2 -20 3 -30 3c-11 0 -21 -1 -31 -3v1990c10 -2 20 -3 31 -3c10 0 20 1 30 3v-1990zM322 -745c-10 2 -20 3 -30 3c-11 0 -21 -1 -31 -3v1990c10 -2 20 -3 31 -3c10 0 20 1 30 3v-1990"],8968:[1265,745,500,139,407,"407 1225h-192v-1970c-13 2 -25 3 -38 3s-25 -1 -38 -3v2010h268c-2 -6 -3 -13 -3 -20s1 -14 3 -20"],8969:[1265,745,500,93,361,"361 -745c-13 2 -25 3 -38 3s-25 -1 -38 -3v1970h-192c2 6 3 13 3 20s-1 14 -3 20h268v-2010"],8970:[1245,765,500,139,407,"407 -765h-268v2010c13 -2 25 -3 38 -3s25 1 38 3v-1970h192c-2 -6 -3 -13 -3 -20s1 -14 3 -20"],8971:[1245,765,500,93,361,"361 -765h-268c2 6 3 13 3 20s-1 14 -3 20h192v1970c13 -2 25 -3 38 -3s25 1 38 3v-2010"],9001:[1797,1298,571,93,478,"478 1789l-295 -1539l295 -1539c-7 0 -14 0 -20 -2c-7 -1 -13 -3 -19 -7l-346 1548l346 1547c6 -3 12 -5 19 -6c6 -2 13 -2 20 -2"],9002:[1797,1298,571,93,478,"478 250l-346 -1548c-6 4 -12 6 -19 7c-6 2 -13 2 -20 2l295 1539l-295 1539c7 0 14 0 20 2c7 1 13 3 19 6"],9140:[782,-652,2226,0,2226,"2226 782v-129c-6 1 -13 2 -20 2s-14 -1 -20 -3v66h-2146v-65c-6 1 -13 2 -20 2s-14 -1 -20 -3v130h2226"],9141:[-182,312,2226,0,2226,"2226 -312l-2226 1v129c6 -2 13 -3 20 -3s14 1 20 3v-66l2146 1v65c6 -2 13 -3 20 -3s14 1 20 3v-130"],9180:[792,-570,3028,0,3028,"3028 598c-6 -3 -11 -7 -16 -12s-9 -10 -12 -16c-113 112 -518 158 -1153 158h-666c-635 0 -1040 -46 -1153 -158c-3 6 -7 11 -12 16s-10 9 -16 12c116 116 528 194 1181 194h666c653 0 1065 -78 1181 -194"],9181:[-100,322,3028,0,3028,"3028 -128c-116 -116 -528 -194 -1181 -194h-666c-653 0 -1065 78 -1181 194c6 3 11 7 16 12s9 10 12 16c113 -112 518 -158 1153 -158h666c635 0 1040 46 1153 158c3 -6 7 -11 12 -16s10 -9 16 -12"],9182:[808,-587,3038,0,3038,"3038 601c-7 -1 -14 -2 -20 -4c-7 -2 -13 -6 -18 -10c-24 66 -159 82 -377 82h-708c-215 0 -348 40 -396 92c-48 -52 -181 -92 -396 -92h-708c-219 0 -354 -16 -377 -82c-6 4 -12 8 -18 10c-7 2 -13 3 -20 4c27 74 168 132 415 132h708c240 0 376 10 376 75 c6 -2 13 -3 20 -3s13 1 20 3c0 -65 135 -75 376 -75h708c246 0 388 -58 415 -132"],9183:[-117,338,3038,0,3038,"3038 -131c-27 -74 -169 -132 -415 -132h-708c-241 0 -376 -10 -376 -75c-7 2 -13 3 -20 3s-14 -1 -20 -3c0 65 -136 75 -376 75h-708c-247 0 -388 58 -415 132c7 1 13 2 20 4c6 2 12 6 18 10c23 -66 158 -82 377 -82h708c215 0 348 -40 396 -92c48 52 181 92 396 92h708 c218 0 353 16 377 82c5 -4 11 -8 18 -10c6 -2 13 -3 20 -4"],9184:[739,-525,3076,0,3076,"3076 525c-13 2 -25 3 -38 3s-25 -1 -38 -3l-138 138h-2648l-138 -138c-13 2 -25 3 -38 3s-25 -1 -38 -3l214 214h2648"],9185:[-55,269,3076,0,3076,"3076 -55l-214 -214h-2648l-214 214c13 -2 25 -3 38 -3s25 1 38 3l138 -138h2648l138 138c13 -2 25 -3 38 -3s25 1 38 3"],10214:[1265,765,504,139,411,"411 -765h-272v2030h272c-2 -6 -3 -13 -3 -20s1 -14 3 -20h-96v-1950h96c-2 -6 -3 -13 -3 -20s1 -14 3 -20zM275 1225h-96v-1950h96v1950"],10215:[1265,765,504,93,365,"365 -765h-272c2 6 3 13 3 20s-1 14 -3 20h96v1950h-96c2 6 3 13 3 20s-1 14 -3 20h272v-2030zM325 1225h-96v-1950h96v1950"],10216:[1797,1298,571,93,478,"478 1789l-295 -1539l295 -1539c-7 0 -14 0 -20 -2c-7 -1 -13 -3 -19 -7l-346 1548l346 1547c6 -3 12 -5 19 -6c6 -2 13 -2 20 -2"],10217:[1797,1298,571,93,478,"478 250l-346 -1548c-6 4 -12 6 -19 7c-6 2 -13 2 -20 2l295 1539l-295 1539c7 0 14 0 20 2c7 1 13 3 19 6"],10218:[1797,1298,872,93,779,"478 1789l-295 -1539l295 -1539c-7 0 -14 0 -20 -2c-7 -1 -13 -3 -19 -7l-346 1548l346 1547c6 -3 12 -5 19 -6c6 -2 13 -2 20 -2zM779 1789l-295 -1539l295 -1539c-7 0 -13 0 -20 -2c-7 -1 -13 -3 -19 -7l-346 1548l346 1547c6 -3 12 -5 19 -6c7 -2 13 -2 20 -2"],10219:[1797,1298,872,93,779,"779 250l-345 -1548c-6 4 -13 6 -19 7c-7 2 -14 2 -21 2l295 1539l-295 1539c7 0 14 0 21 2c6 1 13 3 19 6zM478 250l-346 -1548c-6 4 -12 6 -19 7c-6 2 -13 2 -20 2l295 1539l-295 1539c7 0 14 0 20 2c7 1 13 3 19 6"],10222:[1259,759,418,139,325,"325 1231c-85 -85 -110 -329 -110 -691v-580c0 -362 25 -606 110 -691c-6 -3 -11 -7 -16 -12s-9 -10 -12 -16c-90 89 -158 338 -158 719v580c0 381 68 630 158 719c3 -6 7 -11 12 -16s10 -9 16 -12"],10223:[1259,759,418,93,279,"279 -40c0 -381 -68 -630 -158 -719c-3 6 -7 11 -12 16s-10 9 -16 12c85 85 110 329 110 691v580c0 362 -25 606 -110 691c6 3 11 7 16 12s9 10 12 16c90 -89 158 -338 158 -719v-580"]};MathJax.Ajax.loadComplete(MathJax.OutputJax.SVG.fontDir+"/Size5/Regular/Main.js");
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/*
 *  /MathJax/jax/output/SVG/fonts/Gyre-Pagella/Size6/Regular/Main.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax.SVG.FONTDATA.FONTS.GyrePagellaMathJax_Size6={directory:"Size6/Regular",family:"GyrePagellaMathJax_Size6",id:"GYREPAGELLASIZE6",32:[0,0,250,0,0,""],40:[1458,958,679,143,583,"583 1430c-245 -246 -360 -593 -360 -981v-398c0 -388 115 -735 360 -981c-6 -3 -11 -7 -16 -12s-9 -10 -12 -16c-256 256 -412 605 -412 1009v398c0 404 156 753 412 1009c3 -6 7 -11 12 -16s10 -9 16 -12"],41:[1458,958,679,96,536,"536 51c0 -404 -155 -753 -412 -1009c-3 6 -7 11 -12 16s-10 9 -16 12c246 246 360 593 360 981v398c0 388 -114 735 -360 981c6 3 11 7 16 12s9 10 12 16c257 -256 412 -605 412 -1009v-398"],47:[2272,1772,1620,80,1540,"1540 2272l-1392 -4044c-11 2 -23 3 -34 3c-12 0 -23 -1 -34 -3l1392 4044c11 -2 22 -3 34 -3c11 0 23 1 34 3"],91:[1464,964,521,143,425,"425 -964h-282v2428h282c-2 -6 -3 -13 -3 -20s1 -14 3 -20h-202v-2348h202c-2 -6 -3 -13 -3 -20s1 -14 3 -20"],92:[2272,1772,1620,80,1540,"1540 -1772c-11 2 -23 3 -34 3c-12 0 -23 -1 -34 -3l-1392 4044c11 -2 22 -3 34 -3c11 0 23 1 34 3"],93:[1464,964,521,96,378,"378 -964h-282c2 6 3 13 3 20s-1 14 -3 20h202v2348h-202c2 6 3 13 3 20s-1 14 -3 20h282v-2428"],123:[1463,963,589,96,493,"493 -925c-3 -5 -6 -12 -8 -18c-2 -7 -2 -14 -2 -20c-140 37 -231 141 -231 317v598c0 173 -42 278 -156 278c2 6 3 13 3 20s-1 14 -3 20c114 0 156 105 156 278v598c0 176 91 280 231 317c0 -6 0 -13 2 -20c2 -6 5 -13 8 -18c-115 -31 -161 -135 -161 -279v-598 c0 -161 -53 -259 -138 -298c85 -39 138 -137 138 -298v-598c0 -144 46 -248 161 -279"],124:[1444,944,224,80,144,"144 -944c-11 2 -21 3 -32 3s-21 -1 -32 -3v2388c11 -2 21 -3 32 -3s21 1 32 3v-2388"],125:[1463,963,589,96,493,"493 230c-114 0 -156 -105 -156 -278v-598c0 -176 -90 -280 -231 -317c1 6 0 13 -2 20c-2 6 -4 13 -8 18c115 31 161 135 161 279v598c0 161 53 259 138 298c-85 39 -138 137 -138 298v598c0 144 -46 248 -161 279c4 5 6 12 8 18c2 7 3 14 2 20 c141 -37 231 -141 231 -317v-598c0 -173 42 -278 156 -278c-2 -6 -3 -13 -3 -20s1 -14 3 -20"],160:[0,0,250,0,0,""],770:[714,-540,1498,0,1498,"1498 578l-6 -38l-743 116l-743 -116l-6 38l749 136"],771:[710,-534,1496,0,1496,"1496 682c-79 -68 -187 -115 -369 -133c-22 -3 -44 -4 -66 -4c-107 0 -214 25 -320 49c-100 24 -202 48 -305 48c-21 0 -41 -1 -61 -3c-170 -17 -277 -42 -350 -105c-3 6 -6 11 -10 16c-5 5 -9 9 -15 12c79 68 187 115 369 133c22 3 44 4 66 4c107 0 214 -25 319 -49 c101 -24 203 -48 306 -48c20 0 41 1 61 3c169 17 277 42 350 105c3 -6 6 -11 10 -16s9 -9 15 -12"],774:[709,-549,1528,0,1528,"1528 697c-49 -148 -463 -148 -764 -148s-715 0 -764 148l36 12c35 -103 445 -103 728 -103s694 0 728 103"],780:[714,-540,1498,0,1498,"1498 676l-749 -136l-749 136l6 38l743 -116l743 116"],785:[724,-563,1528,0,1528,"1528 575l-36 -12c-34 103 -445 104 -728 104s-693 -1 -728 -104l-36 12c49 148 463 148 764 149c301 -1 715 -1 764 -149"],812:[-60,234,1498,0,1498,"1498 -97l-749 -137l-749 137l6 37l743 -116l743 116"],813:[-70,244,1498,0,1498,"1498 -206l-6 -38l-743 116l-743 -116l-6 38l749 136"],814:[-60,221,1528,0,1528,"1528 -72c-49 -148 -463 -149 -764 -149s-715 1 -764 149l36 12c35 -103 445 -104 728 -104s694 1 728 104"],815:[-78,239,1528,0,1528,"1528 -226l-36 -13c-34 104 -445 104 -728 104s-693 0 -728 -104l-36 13c49 148 463 148 764 148s715 0 764 -148"],816:[-78,255,1496,0,1496,"1496 -107c-79 -68 -187 -115 -369 -133c-22 -2 -44 -3 -66 -3c-107 0 -214 24 -320 49c-100 23 -202 47 -305 47c-21 0 -41 -1 -61 -3c-170 -17 -277 -41 -350 -105c-3 6 -6 12 -10 17c-5 4 -9 9 -15 12c79 68 187 115 369 133c22 2 44 3 66 3c107 0 214 -24 319 -49 c101 -23 203 -47 306 -47c20 0 41 1 61 3c169 17 277 42 350 105c3 -6 6 -11 10 -16s9 -9 15 -13"],8214:[1444,944,408,80,328,"144 -944c-11 2 -21 3 -32 3s-21 -1 -32 -3v2388c11 -2 21 -3 32 -3s21 1 32 3v-2388zM328 -944c-11 2 -21 3 -32 3s-21 -1 -32 -3v2388c11 -2 21 -3 32 -3s21 1 32 3v-2388"],8260:[2272,1772,1620,80,1540,"1540 2272l-1392 -4044c-11 2 -23 3 -34 3c-12 0 -23 -1 -34 -3l1392 4044c11 -2 22 -3 34 -3c11 0 23 1 34 3"],8425:[788,-656,2593,0,2593,"2593 657c-6 1 -13 3 -20 3s-14 -2 -20 -4v59l-2513 1v-59c-6 2 -13 3 -20 3s-14 -2 -20 -3v131h2593v-131"],8730:[1740,1210,770,120,800,"800 1680h-190v-2890c-13 2 -27 3 -40 3c-14 0 -27 -1 -41 -3l-342 1416h-67v60h153l277 -1143v2617h250v-60"],8739:[1444,944,224,80,144,"144 -944c-11 2 -21 3 -32 3s-21 -1 -32 -3v2388c11 -2 21 -3 32 -3s21 1 32 3v-2388"],8741:[1444,944,408,80,328,"144 -944c-11 2 -21 3 -32 3s-21 -1 -32 -3v2388c11 -2 21 -3 32 -3s21 1 32 3v-2388zM328 -944c-11 2 -21 3 -32 3s-21 -1 -32 -3v2388c11 -2 21 -3 32 -3s21 1 32 3v-2388"],8968:[1464,944,521,143,425,"425 1464c-2 -6 -3 -13 -3 -20s1 -14 3 -20h-202v-2368c-13 2 -27 3 -40 3s-27 -1 -40 -3v2408h282"],8969:[1464,944,521,96,378,"378 -944c-13 2 -27 3 -40 3s-27 -1 -40 -3v2368h-202c2 6 3 13 3 20s-1 14 -3 20h282v-2408"],8970:[1444,964,521,143,425,"425 -964h-282v2408c13 -2 27 -3 40 -3s27 1 40 3v-2368h202c-2 -6 -3 -13 -3 -20s1 -14 3 -20"],8971:[1444,964,521,96,378,"378 -964h-282c2 6 3 13 3 20s-1 14 -3 20h202v2368c13 -2 27 -3 40 -3s27 1 40 3v-2408"],9001:[2275,1775,620,96,524,"524 2268l-331 -2018l331 -2018c-7 1 -13 0 -20 -1s-13 -3 -19 -6l-389 2025l389 2025c6 -3 12 -5 19 -6s13 -2 20 -1"],9002:[2275,1775,620,96,524,"524 250l-389 -2025c-6 3 -12 5 -19 6c-6 1 -13 2 -20 1l332 2018l-332 2018c7 -1 14 0 20 1c7 1 13 3 19 6"],9140:[788,-656,2593,0,2593,"2593 657c-6 1 -13 3 -20 3s-14 -2 -20 -4v59l-2513 1v-59c-6 2 -13 3 -20 3s-14 -2 -20 -3v131h2593v-131"],9141:[-186,318,2593,0,2593,"2593 -318l-2593 1v131c6 -2 13 -4 20 -4s14 2 20 4v-59h2513v59c6 -3 13 -4 20 -4s14 2 20 3v-131"],9180:[801,-569,3528,0,3528,"3528 597c-6 -3 -11 -7 -16 -12s-9 -10 -12 -16c-117 116 -573 160 -1298 160h-876c-725 0 -1181 -44 -1298 -160c-3 6 -7 11 -12 16s-10 9 -16 12c120 120 582 204 1326 204h876c744 0 1206 -84 1326 -204"],9181:[-99,331,3528,0,3528,"3528 -127c-120 -120 -582 -204 -1326 -204h-876c-744 0 -1206 84 -1326 204c6 3 11 7 16 12s9 10 12 16c117 -116 573 -160 1298 -160h876c725 0 1181 44 1298 160c3 -6 7 -11 12 -16s10 -9 16 -12"],9182:[815,-586,3538,0,3538,"3538 600c-7 -1 -14 -2 -20 -4c-7 -2 -13 -6 -18 -10c-25 68 -175 82 -418 82h-876c-240 0 -387 44 -437 100c-51 -56 -198 -100 -437 -100h-876c-244 0 -394 -14 -418 -82c-6 4 -12 8 -18 10c-7 2 -13 3 -20 4c28 76 183 140 456 140h876c267 0 417 7 417 75 c6 -2 13 -3 20 -3s13 1 20 3c0 -68 150 -75 417 -75h876c272 0 428 -64 456 -140"],9183:[-116,345,3538,0,3538,"3538 -130c-28 -76 -184 -140 -456 -140h-876c-267 0 -417 -7 -417 -75c-7 2 -13 3 -20 3s-14 -1 -20 -3c0 68 -150 75 -417 75h-876c-273 0 -428 64 -456 140c7 1 13 2 20 4c6 2 12 6 18 10c24 -68 174 -82 418 -82h876c239 0 386 -44 437 -100c50 56 197 100 437 100 h876c243 0 393 14 418 82c5 -4 11 -8 18 -10c6 -2 13 -3 20 -4"],9184:[744,-522,3580,0,3580,"3580 522c-13 2 -27 3 -40 3s-27 -1 -40 -3l-142 142h-3136l-142 -142c-13 2 -27 3 -40 3s-27 -1 -40 -3l222 222h3136"],9185:[-52,274,3580,0,3580,"3580 -52l-222 -222h-3136l-222 222c13 -2 27 -3 40 -3s27 1 40 3l142 -142h3136l142 142c13 -2 27 -3 40 -3s27 1 40 3"],10214:[1464,964,521,143,425,"425 -964h-282v2428h282c-2 -6 -3 -13 -3 -20s1 -14 3 -20h-101v-2348h101c-2 -6 -3 -13 -3 -20s1 -14 3 -20zM284 -924v2348h-101v-2348h101"],10215:[1464,964,521,96,378,"378 1464v-2428h-282c2 6 3 13 3 20s-1 14 -3 20h101v2348h-101c2 6 3 13 3 20s-1 14 -3 20h282zM338 -924v2348h-101v-2348h101"],10216:[2275,1775,620,96,524,"524 2268l-331 -2018l331 -2018c-7 1 -13 0 -20 -1s-13 -3 -19 -6l-389 2025l389 2025c6 -3 12 -5 19 -6s13 -2 20 -1"],10217:[2275,1775,620,96,524,"524 250l-389 -2025c-6 3 -12 5 -19 6c-6 1 -13 2 -20 1l332 2018l-332 2018c7 -1 14 0 20 1c7 1 13 3 19 6"],10218:[2275,1775,941,96,845,"524 2268l-331 -2018l331 -2018c-7 1 -13 0 -20 -1s-13 -3 -19 -6l-389 2025l389 2025c6 -3 12 -5 19 -6s13 -2 20 -1zM845 2268l-331 -2018l331 -2018c-7 1 -13 0 -20 -1s-13 -3 -19 -6l-389 2025l389 2025c6 -3 12 -5 19 -6s13 -2 20 -1"],10219:[2275,1775,941,96,845,"845 250l-389 -2025c-6 3 -12 5 -19 6c-6 1 -13 2 -20 1l332 2018l-332 2018c7 -1 14 0 20 1c7 1 13 3 20 6zM524 250l-389 -2025c-6 3 -12 5 -19 6c-6 1 -13 2 -20 1l332 2018l-332 2018c7 -1 14 0 20 1c7 1 13 3 19 6"],10222:[1458,958,439,143,343,"343 1430c-93 -93 -120 -369 -120 -782v-796c0 -413 27 -689 120 -782c-6 -3 -11 -7 -16 -12s-9 -10 -12 -16c-97 97 -172 378 -172 810v796c0 432 75 713 172 810c3 -6 7 -11 12 -16s10 -9 16 -12"],10223:[1458,958,439,96,296,"296 -148c0 -432 -75 -713 -172 -810c-3 6 -7 11 -12 16s-10 9 -16 12c93 93 120 369 120 782v796c0 413 -27 689 -120 782c6 3 11 7 16 12s9 10 12 16c97 -97 172 -378 172 -810v-796"],57344:[390,-110,200,0,200,"200 330h-200c2 10 3 20 3 30s-1 20 -3 30h200v-60zM200 110h-200c2 10 3 20 3 30s-1 20 -3 30h200v-60"],57345:[390,-110,200,0,200,"200 330h-200v60h200v-60zM200 110h-200v60h200v-60"],57346:[390,-110,200,0,200,"200 330h-200v60h200c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM200 110h-200v60h200c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],57347:[596,0,589,252,332,"332 0h-80v596h80v-596"],57348:[796,0,224,80,144,"144 0c-11 2 -21 3 -32 3s-21 -1 -32 -3v796h64v-796"],57349:[796,0,224,80,144,"144 0h-64v796h64v-796"],57350:[796,0,224,80,144,"144 0h-64v796c11 -2 21 -3 32 -3s21 1 32 3v-796"],57351:[596,0,589,257,337,"337 596v-596h-80v596h80"],57352:[784,-640,191,0,191,"191 688v-48h-167l-24 24c44 36 84 76 120 120c11 -2 23 -3 34 -3s23 1 34 3c-28 -34 -59 -67 -92 -96h95"],57353:[688,-640,127,0,127,"127 688v-48h-127v48h127"],57354:[688,-640,192,0,192,"192 640h-192v48h192c-2 -8 -3 -16 -3 -24s1 -16 3 -24"],57355:[688,-640,191,0,191,"191 640h-191c2 8 3 16 3 24s-1 16 -3 24h191v-48"],57356:[688,-640,127,0,127,"127 640h-127v48h127v-48"],57357:[784,-640,192,0,192,"192 664l-24 -24h-168v48h95c-33 29 -63 62 -91 96c11 -2 22 -3 34 -3c11 0 22 1 34 3c35 -44 76 -84 120 -120"],57358:[784,-544,191,0,191,"191 640h-95c33 -29 64 -62 92 -96c-11 2 -23 3 -34 3s-23 -1 -34 -3c-36 44 -76 84 -120 120c44 36 84 76 120 120c11 -2 23 -3 34 -3s23 1 34 3c-28 -34 -59 -67 -92 -96h95v-48"],57359:[688,-640,128,0,128,"128 640h-128v48h128v-48"],57360:[688,-640,191,0,191,"191 640h-191v48h191c-2 -8 -3 -16 -3 -24s1 -16 3 -24"],57361:[688,-640,191,0,191,"191 640h-191c2 8 3 16 3 24s-1 16 -3 24h191v-48"],57362:[688,-640,128,0,128,"128 640h-128v48h128v-48"],57363:[784,-544,191,0,191,"191 664c-44 -36 -84 -76 -120 -120c-11 2 -23 3 -34 3s-23 -1 -34 -3c28 34 59 67 92 96h-95v48h95c-33 29 -64 62 -92 96c11 -2 23 -3 34 -3s23 1 34 3c36 -44 76 -84 120 -120"],57364:[784,-544,218,0,218,"218 688v-48h-122c33 -29 64 -62 92 -96c-11 2 -23 3 -34 3s-23 -1 -34 -3c-36 44 -76 84 -120 120c44 36 84 76 120 120c11 -2 23 -3 34 -3s23 1 34 3c-28 -34 -59 -67 -92 -96h122"],57365:[688,-640,146,0,146,"146 640h-146v48h146v-48"],57366:[784,-544,218,0,218,"218 664c-44 -36 -84 -76 -120 -120c-11 2 -22 3 -33 3c-12 0 -23 -1 -34 -3c28 34 58 67 91 96h-122v48h122c-33 29 -63 62 -91 96c11 -2 22 -3 34 -3c11 0 22 1 34 3c35 -44 75 -84 119 -120"],57367:[-170,218,191,0,191,"191 -170v-48h-191c2 8 3 16 3 24s-1 16 -3 24h191"],57368:[-170,218,127,0,127,"127 -170v-48h-127v48h127"],57369:[-170,314,192,0,192,"192 -194c-44 -36 -85 -76 -120 -120c-12 2 -23 3 -34 3c-12 0 -23 -1 -34 -3c28 34 58 67 91 96h-95v48h168"],57370:[-170,314,191,0,191,"191 -218h-95c33 -29 64 -62 92 -96c-11 2 -23 3 -34 3s-23 -1 -34 -3c-36 44 -76 84 -120 120l24 24h167v-48"],57371:[-170,218,127,0,127,"127 -170v-48h-127v48h127"],57372:[-170,218,192,0,192,"192 -218h-192v48h192c-2 -8 -3 -16 -3 -24s1 -16 3 -24"],57373:[-74,314,191,0,191,"191 -218h-95c33 -29 64 -62 92 -96c-11 2 -23 3 -34 3s-23 -1 -34 -3c-36 44 -76 84 -120 120c44 36 84 76 120 120c11 -2 23 -3 34 -3s23 1 34 3c-28 -34 -59 -67 -92 -96h95v-48"],57374:[-170,218,128,0,128,"128 -218h-128v48h128v-48"],57375:[-170,218,191,0,191,"191 -218h-191v48h191c-2 -8 -3 -16 -3 -24s1 -16 3 -24"],57376:[-170,218,191,0,191,"191 -218h-191c2 8 3 16 3 24s-1 16 -3 24h191v-48"],57377:[-170,218,128,0,128,"128 -218h-128v48h128v-48"],57378:[-74,314,191,0,191,"191 -194c-44 -36 -84 -76 -120 -120c-11 2 -23 3 -34 3s-23 -1 -34 -3c28 34 59 67 92 96h-95v48h95c-33 29 -64 62 -92 96c11 -2 23 -3 34 -3s23 1 34 3c36 -44 76 -84 120 -120"],57379:[400,-100,454,0,454,"454 280v-60h-318c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h318"],57380:[280,-220,302,0,302,"302 280v-60h-302v60h302"],57381:[280,-220,454,0,454,"454 220h-454v60h454c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],57382:[280,-220,454,0,454,"454 280v-60h-454c2 10 3 20 3 30s-1 20 -3 30h454"],57383:[280,-220,302,0,302,"302 280v-60h-302v60h302"],57384:[400,-100,454,0,454,"454 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-318v60h318c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150"],57385:[454,0,460,200,260,"260 454v-454c-10 2 -20 3 -30 3s-20 -1 -30 -3v454h60"],57386:[302,0,460,200,260,"260 302v-302h-60v302h60"],57387:[454,0,460,80,380,"380 219c-43 30 -83 63 -120 99v-318h-60v318c-37 -36 -77 -69 -120 -99c2 11 3 21 3 32s-1 21 -3 32c56 51 106 109 150 171c44 -62 94 -120 150 -171c-2 -11 -3 -21 -3 -32s1 -21 3 -32"],57388:[454,0,460,80,380,"380 171c-56 -51 -106 -109 -150 -171c-44 62 -94 120 -150 171c2 11 3 21 3 32s-1 21 -3 32c43 -30 83 -63 120 -99v318h60v-318c37 36 77 69 120 99c-2 -11 -3 -21 -3 -32s1 -21 3 -32"],57389:[302,0,460,200,260,"260 0h-60v302h60v-302"],57390:[454,0,460,200,260,"260 454v-454h-60v454c10 -2 20 -3 30 -3s20 1 30 3"],57391:[400,-100,346,0,346,"346 280v-60h-210c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h210"],57392:[280,-220,86,0,86,"86 280v-60h-86v60h86"],57393:[400,-100,346,0,346,"346 220h-158l-41 -120c-8 2 -17 3 -25 3c-9 0 -18 -1 -26 -3l41 120h-137v60h158l41 120c8 -2 17 -3 26 -3c8 0 17 1 25 3l-41 -120h137v-60"],57394:[280,-220,346,0,346,"346 220h-346v60h346c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],57395:[280,-220,346,0,346,"346 280v-60h-346c2 10 3 20 3 30s-1 20 -3 30h346"],57396:[280,-220,86,0,86,"86 280v-60h-86v60h86"],57397:[400,-100,346,0,346,"346 280v-60h-158l-41 -120c-8 2 -17 3 -25 3c-9 0 -18 -1 -26 -3l41 120h-137v60h158l41 120c8 -2 17 -3 26 -3c8 0 17 1 25 3l-41 -120h137"],57398:[400,-100,346,0,346,"346 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-210v60h210c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150"],57399:[400,-100,486,0,486,"486 280v-60h-350c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h350"],57400:[280,-220,323,0,323,"323 220h-323v60h323v-60"],57401:[400,-100,486,0,486,"486 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-350v60h350c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150"],57402:[485,0,460,80,380,"380 171c-56 -52 -106 -109 -150 -171c-44 62 -94 119 -150 171c2 10 3 21 3 32c0 10 -1 21 -3 31c43 -29 83 -62 120 -98v349h60v-349c37 36 77 69 120 98c-2 -10 -3 -21 -3 -31c0 -11 1 -22 3 -32"],57403:[324,0,460,200,260,"260 0h-60v324h60v-324"],57404:[486,0,460,80,380,"380 251c-43 29 -83 62 -120 98v-349h-60v349c-37 -36 -77 -69 -120 -98c2 10 3 21 3 31c0 11 -1 22 -3 32c56 52 106 109 150 172c44 -63 94 -120 150 -172c-2 -10 -3 -21 -3 -32c0 -10 1 -21 3 -31"],57405:[400,-100,370,0,370,"370 220h-234c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h234v-60"],57406:[280,-220,93,0,93,"93 220h-93v60h93v-60"],57407:[400,-100,369,0,369,"369 220h-169l-42 -120c-8 2 -16 3 -25 3s-17 -1 -25 -3l41 120h-149v60h169l42 120c8 -2 16 -3 25 -3s17 1 25 3l-41 -120h149v-60"],57408:[400,-100,370,0,370,"370 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-234v60h234c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150"],57409:[400,-100,482,0,482,"482 220h-176c36 -37 69 -77 99 -120c-11 2 -22 3 -32 3c-11 0 -22 -1 -32 -3c-40 44 -84 84 -131 120h-74c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3 c-30 -43 -63 -83 -99 -120h74c47 36 91 76 131 120c10 -2 21 -3 32 -3c10 0 21 1 32 3c-30 -43 -63 -83 -99 -120h176v-60"],57410:[280,-220,321,0,321,"321 220h-321v60h321v-60"],57411:[280,-220,482,0,482,"482 220h-482v60h482c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],57412:[280,-220,482,0,482,"482 280v-60h-482c2 10 3 20 3 30s-1 20 -3 30h482"],57413:[280,-220,321,0,321,"321 280v-60h-321v60h321"],57414:[400,-100,482,0,482,"482 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-74c-47 -36 -91 -76 -131 -120c-10 2 -21 3 -32 3c-10 0 -21 -1 -32 -3c30 43 63 83 99 120h-176v60h176c-36 37 -69 77 -99 120c11 -2 22 -3 32 -3c11 0 22 1 32 3 c40 -44 84 -84 131 -120h74c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150"],57415:[481,0,460,200,260,"260 481v-481c-10 1 -20 3 -30 3s-20 -2 -30 -3v481h60"],57416:[322,0,460,200,260,"260 322v-322h-60v322h60"],57417:[482,0,460,80,380,"380 77c-43 29 -83 62 -120 98v-175h-60v175c-37 -36 -77 -69 -120 -98c2 10 3 21 3 32c0 10 -1 21 -3 32c44 40 84 84 120 130v74c-37 -36 -77 -69 -120 -98c2 10 3 21 3 31c0 11 -1 22 -3 32c56 52 106 109 150 172c44 -63 94 -120 150 -172c-2 -10 -3 -21 -3 -32 c0 -10 1 -21 3 -31c-43 29 -83 62 -120 98v-74c36 -46 76 -90 120 -130c-2 -11 -3 -22 -3 -32c0 -11 1 -22 3 -32"],57418:[482,0,460,80,380,"380 171c-56 -51 -106 -109 -150 -171c-44 62 -94 120 -150 171c2 11 3 21 3 32s-1 21 -3 32c43 -30 83 -63 120 -99v74c-36 47 -76 91 -120 131c2 10 3 21 3 32c0 10 -1 21 -3 32c43 -30 83 -63 120 -99v176h60v-176c37 36 77 69 120 99c-2 -11 -3 -22 -3 -32 c0 -11 1 -22 3 -32c-44 -40 -84 -84 -120 -131v-74c37 36 77 69 120 99c-2 -11 -3 -21 -3 -32s1 -21 3 -32"],57419:[322,0,460,200,260,"260 0h-60v322h60v-322"],57420:[481,0,460,200,260,"260 481v-481h-60v481c10 -1 20 -3 30 -3s20 2 30 3"],57421:[400,-100,486,0,486,"486 220h-350c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h350v-60"],57422:[280,-220,323,0,323,"323 280v-60h-323v60h323"],57423:[400,-100,486,0,486,"486 100c-10 2 -21 3 -32 3c-10 0 -21 -1 -32 -3l-120 120h-302v60h302l120 120c11 -2 22 -3 32 -3c11 0 22 1 32 3l-150 -150"],57424:[400,-100,486,0,486,"486 220h-302l-120 -120c-11 2 -22 3 -32 3c-11 0 -22 -1 -32 -3l150 150l-150 150c10 -2 21 -3 32 -3c10 0 21 1 32 3l120 -120h302v-60"],57425:[280,-220,323,0,323,"323 280v-60h-323v60h323"],57426:[400,-100,486,0,486,"486 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-350v60h350c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150"],57427:[400,-100,454,0,454,"454 220h-318c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h318v-60"],57428:[280,-220,302,0,302,"302 280v-60h-302v60h302"],57429:[400,-100,454,0,454,"454 100c-7 2 -15 3 -22 3c-8 0 -16 -1 -23 -3v120h-409v60h409v120c7 -2 15 -3 23 -3c7 0 15 1 22 3v-300"],57430:[400,-100,454,0,454,"454 220h-409v-120c-7 2 -15 3 -22 3c-8 0 -16 -1 -23 -3v300c7 -2 15 -3 23 -3c7 0 15 1 22 3v-120h409v-60"],57431:[280,-220,302,0,302,"302 220h-302v60h302v-60"],57432:[400,-100,454,0,454,"454 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-318v60h318c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150"],57433:[454,0,460,80,380,"380 0h-300c2 7 3 15 3 23c0 7 -1 15 -3 22h120v409h60v-409h120c-2 -7 -3 -15 -3 -22c0 -8 1 -16 3 -23"],57434:[302,0,460,200,260,"260 302v-302h-60v302h60"],57435:[454,0,460,80,380,"380 219c-43 30 -83 63 -120 99v-318h-60v318c-37 -36 -77 -69 -120 -99c2 11 3 21 3 32s-1 21 -3 32c56 51 106 109 150 171c44 -62 94 -120 150 -171c-2 -11 -3 -21 -3 -32s1 -21 3 -32"],57436:[454,0,460,80,380,"380 171c-56 -51 -106 -109 -150 -171c-44 62 -94 120 -150 171c2 11 3 21 3 32s-1 21 -3 32c43 -30 83 -63 120 -99v318h60v-318c37 36 77 69 120 99c-2 -11 -3 -21 -3 -32s1 -21 3 -32"],57437:[302,0,460,200,260,"260 302v-302h-60v302h60"],57438:[454,0,460,80,380,"380 409h-120v-409h-60v409h-120c2 7 3 15 3 22c0 8 -1 16 -3 23h300c-2 -7 -3 -15 -3 -23c0 -7 1 -15 3 -22"],57439:[490,-220,465,0,465,"465 220h-330c-88 0 -135 47 -135 135s47 135 135 135h60c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-60c-49 0 -75 -26 -75 -75s26 -75 75 -75h330v-60"],57440:[280,-220,310,0,310,"310 280v-60h-310v60h310"],57441:[400,-100,465,0,465,"465 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-329v60h329c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150"],57442:[400,-100,465,0,465,"465 280v-60h-329c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h329"],57443:[280,-220,310,0,310,"310 280v-60h-310v60h310"],57444:[490,-220,465,0,465,"465 355c0 -88 -47 -135 -135 -135h-330v60h330c49 0 75 26 75 75s-26 75 -75 75h-60c2 10 3 20 3 30s-1 20 -3 30h60c88 0 135 -47 135 -135"],57445:[490,-40,465,0,465,"465 220h-195v-180c-10 2 -20 3 -30 3s-20 -1 -30 -3v180h-75c-88 0 -135 47 -135 135s47 135 135 135s135 -47 135 -135v-75h195v-60zM210 280v75c0 49 -26 75 -75 75s-75 -26 -75 -75s26 -75 75 -75h75"],57446:[280,-220,310,0,310,"310 220h-310v60h310v-60"],57447:[400,-100,465,0,465,"465 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-329v60h329c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150"],57448:[400,-100,465,0,465,"465 220h-329c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h329v-60"],57449:[280,-220,310,0,310,"310 220h-310v60h310v-60"],57450:[490,-40,465,0,465,"465 355c0 -88 -47 -135 -135 -135h-75v-180c-10 2 -20 3 -30 3s-20 -1 -30 -3v180h-195v60h195v75c0 88 47 135 135 135s135 -47 135 -135zM405 355c0 49 -26 75 -75 75s-75 -26 -75 -75v-75h75c49 0 75 26 75 75"],57451:[400,-220,454,0,454,"454 280v-60h-424l-30 30c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h318"],57452:[280,-220,302,0,302,"302 220h-302v60h302v-60"],57453:[280,-220,454,0,454,"454 220h-454v60h454c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],57454:[280,-220,454,0,454,"454 280v-60h-454c2 10 3 20 3 30s-1 20 -3 30h454"],57455:[280,-220,302,0,302,"302 280v-60h-302v60h302"],57456:[400,-220,454,0,454,"454 250l-30 -30h-424v60h317c-36 37 -69 77 -98 120c10 -2 21 -3 32 -3c10 0 21 1 31 3c52 -56 109 -106 172 -150"],57457:[280,-100,454,0,454,"454 280v-60h-318c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150l30 30h424"],57458:[280,-220,302,0,302,"302 220h-302v60h302v-60"],57459:[280,-220,454,0,454,"454 220h-454v60h454c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],57460:[280,-220,454,0,454,"454 280v-60h-454c2 10 3 20 3 30s-1 20 -3 30h454"],57461:[280,-220,302,0,302,"302 220h-302v60h302v-60"],57462:[280,-100,454,0,454,"454 250c-63 -44 -120 -94 -172 -150c-10 2 -21 3 -31 3c-11 0 -22 -1 -32 -3c29 43 62 83 98 120h-317v60h424"],57463:[454,0,340,80,140,"140 0c-10 2 -20 3 -30 3s-20 -1 -30 -3v454h60v-454"],57464:[302,0,340,80,140,"140 302v-302h-60v302h60"],57465:[454,0,340,80,260,"260 219c-43 29 -83 62 -120 98v-317h-60v424l30 30c44 -63 94 -120 150 -172c-2 -10 -3 -21 -3 -31c0 -11 1 -22 3 -32"],57466:[454,0,340,80,260,"260 171c-56 -51 -106 -109 -150 -171l-30 30v424h60v-318c37 36 77 69 120 99c-2 -11 -3 -21 -3 -32s1 -21 3 -32"],57467:[302,0,340,80,140,"140 0h-60v302h60v-302"],57468:[454,0,340,80,140,"140 454v-454h-60v454c10 -2 20 -3 30 -3s20 1 30 3"],57469:[454,0,340,200,260,"260 0c-10 2 -20 3 -30 3s-20 -1 -30 -3v454h60v-454"],57470:[302,0,340,200,260,"260 0h-60v302h60v-302"],57471:[454,0,340,80,260,"260 0h-60v317c-37 -36 -77 -69 -120 -98c2 10 3 21 3 32c0 10 -1 21 -3 31c56 52 106 109 150 172l30 -30v-424"],57472:[454,0,340,80,260,"260 454v-424l-30 -30c-44 62 -94 120 -150 171c2 11 3 21 3 32s-1 21 -3 32c43 -30 83 -63 120 -99v318h60"],57473:[302,0,340,200,260,"260 302v-302h-60v302h60"],57474:[454,0,340,200,260,"260 454v-454h-60v454c10 -2 20 -3 30 -3s20 1 30 3"],57475:[450,70,458,0,458,"458 50h-322c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h322v-60zM458 450v-60h-448c2 10 3 20 3 30s-1 20 -3 30h448"],57476:[450,-50,305,0,305,"305 110v-60h-305v60h305zM305 450v-60h-305v60h305"],57477:[570,-50,457,0,457,"447 50h-447v60h447c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM457 420c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-321v60h321c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150"],57478:[570,-50,457,0,457,"457 50h-447c2 10 3 20 3 30s-1 20 -3 30h447v-60zM457 450v-60h-321c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h321"],57479:[450,-50,305,0,305,"305 110v-60h-305v60h305zM305 450v-60h-305v60h305"],57480:[450,70,458,0,458,"458 80c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-322v60h322c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150zM448 390h-448v60h448c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],57481:[458,0,800,200,720,"260 10c-10 2 -20 3 -30 3s-20 -1 -30 -3v448h60v-448zM720 171c-56 -51 -106 -109 -150 -171c-44 62 -94 120 -150 171c2 11 3 21 3 32s-1 21 -3 32c43 -30 83 -63 120 -99v322h60v-322c37 36 77 69 120 99c-2 -11 -3 -21 -3 -32s1 -21 3 -32"],57482:[305,0,800,200,600,"260 305v-305h-60v305h60zM600 305v-305h-60v305h60"],57483:[457,0,800,80,600,"380 222c-43 30 -83 63 -120 99v-321h-60v321c-37 -36 -77 -69 -120 -99c2 11 3 21 3 32s-1 21 -3 32c56 51 106 109 150 171c44 -62 94 -120 150 -171c-2 -11 -3 -21 -3 -32s1 -21 3 -32zM600 0h-60v447c10 -2 20 -3 30 -3s20 1 30 3v-447"],57484:[457,0,800,80,600,"380 171c-56 -51 -106 -109 -150 -171c-44 62 -94 120 -150 171c2 11 3 21 3 32s-1 21 -3 32c43 -30 83 -63 120 -99v321h60v-321c37 36 77 69 120 99c-2 -11 -3 -21 -3 -32s1 -21 3 -32zM600 10c-10 2 -20 3 -30 3s-20 -1 -30 -3v447h60v-447"],57485:[305,0,800,200,600,"260 0h-60v305h60v-305zM600 305v-305h-60v305h60"],57486:[458,0,800,200,720,"260 448v-448h-60v448c10 -2 20 -3 30 -3s20 1 30 3zM720 223c-43 30 -83 63 -120 99v-322h-60v322c-37 -36 -77 -69 -120 -99c2 11 3 21 3 32s-1 21 -3 32c56 51 106 109 150 171c44 -62 94 -120 150 -171c-2 -11 -3 -21 -3 -32s1 -21 3 -32"],57487:[570,70,454,0,454,"454 110v-60h-318c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h318zM454 450v-60h-318c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3 c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h318"],57488:[450,-50,302,0,302,"302 110v-60h-302v60h302zM302 450v-60h-302v60h302"],57489:[450,-50,454,0,454,"454 50h-454v60h454c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM454 390h-454v60h454c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],57490:[450,-50,454,0,454,"454 110v-60h-454c2 10 3 20 3 30s-1 20 -3 30h454zM454 450v-60h-454c2 10 3 20 3 30s-1 20 -3 30h454"],57491:[450,-50,302,0,302,"302 110v-60h-302v60h302zM302 450v-60h-302v60h302"],57492:[570,70,454,0,454,"454 80c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-318v60h318c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150zM454 420c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3 c30 43 63 83 99 120h-318v60h318c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150"],57493:[454,0,800,200,600,"260 0c-10 2 -20 3 -30 3s-20 -1 -30 -3v454h60v-454zM600 454v-454c-10 2 -20 3 -30 3s-20 -1 -30 -3v454h60"],57494:[302,0,800,200,600,"260 0h-60v302h60v-302zM600 0h-60v302h60v-302"],57495:[454,0,800,80,720,"380 219c-43 30 -83 63 -120 99v-318h-60v318c-37 -36 -77 -69 -120 -99c2 11 3 21 3 32s-1 21 -3 32c56 51 106 109 150 171c44 -62 94 -120 150 -171c-2 -11 -3 -21 -3 -32s1 -21 3 -32zM720 219c-43 30 -83 63 -120 99v-318h-60v318c-37 -36 -77 -69 -120 -99 c2 11 3 21 3 32s-1 21 -3 32c56 51 106 109 150 171c44 -62 94 -120 150 -171c-2 -11 -3 -21 -3 -32s1 -21 3 -32"],57496:[454,0,800,80,720,"380 171c-56 -51 -106 -109 -150 -171c-44 62 -94 120 -150 171c2 11 3 21 3 32s-1 21 -3 32c43 -30 83 -63 120 -99v318h60v-318c37 36 77 69 120 99c-2 -11 -3 -21 -3 -32s1 -21 3 -32zM720 171c-56 -51 -106 -109 -150 -171c-44 62 -94 120 -150 171c2 11 3 21 3 32 s-1 21 -3 32c43 -30 83 -63 120 -99v318h60v-318c37 36 77 69 120 99c-2 -11 -3 -21 -3 -32s1 -21 3 -32"],57497:[302,0,800,200,600,"260 0h-60v302h60v-302zM600 302v-302h-60v302h60"],57498:[454,0,800,200,600,"260 454v-454h-60v454c10 -2 20 -3 30 -3s20 1 30 3zM600 454v-454h-60v454c10 -2 20 -3 30 -3s20 1 30 3"],57499:[620,120,454,0,454,"454 -60v-60h-454c2 10 3 20 3 30s-1 20 -3 30h454zM454 280v-60h-454c2 10 3 20 3 30s-1 20 -3 30h454zM454 620v-60h-454c2 10 3 20 3 30s-1 20 -3 30h454"],57500:[620,120,302,0,302,"302 -120h-302v60h302v-60zM302 220h-302v60h302v-60zM302 560h-302v60h302v-60"],57501:[740,240,454,0,454,"454 -90c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-318v60h318c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150zM454 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3 c30 43 63 83 99 120h-318v60h318c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150zM454 590c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-318v60h318c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3 s21 1 32 3c51 -56 109 -106 171 -150"],57502:[740,240,454,0,454,"454 -120h-318c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h318v-60zM454 220h-318c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3 c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h318v-60zM454 560h-318c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3 c-30 -43 -63 -83 -99 -120h318v-60"],57503:[620,120,302,0,302,"302 -120h-302v60h302v-60zM302 220h-302v60h302v-60zM302 560h-302v60h302v-60"],57504:[620,120,454,0,454,"454 -120h-454v60h454c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM454 220h-454v60h454c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM454 560h-454v60h454c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],57505:[510,-110,457,0,457,"457 110h-447c2 10 3 20 3 30s-1 20 -3 30h447v-60zM457 390v-60h-427l-30 30c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h321"],57506:[390,-110,305,0,305,"305 170v-60h-305v60h305zM305 390v-60h-305v60h305"],57507:[390,10,457,0,457,"457 140c-62 -44 -119 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-321v60h428zM448 330h-448v60h448c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],57508:[390,10,457,0,457,"457 170v-60h-321c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150l30 30h427zM457 390v-60h-447c2 10 3 20 3 30s-1 20 -3 30h447"],57509:[390,-110,305,0,305,"305 170v-60h-305v60h305zM305 390v-60h-305v60h305"],57510:[510,-110,457,0,457,"448 110h-448v60h448c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM457 360l-29 -30h-428v60h321c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c52 -56 109 -106 171 -150"],57511:[450,-50,454,0,454,"454 190v-60h-239c24 -26 48 -52 70 -80c-14 2 -28 3 -43 3c-14 0 -28 -1 -42 -3c-59 73 -127 141 -200 200c73 59 141 127 200 200c14 -2 28 -3 42 -3c15 0 29 1 43 3c-22 -28 -46 -54 -70 -80h239v-60h-300c-22 -21 -45 -41 -69 -60c24 -19 47 -39 69 -60h300"],57512:[370,-130,302,0,302,"302 130h-302v60h302v-60zM302 370v-60h-302v60h302"],57513:[370,-130,454,0,454,"454 130h-454v60h454c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM454 310h-454v60h454c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],57514:[370,-130,454,0,454,"454 370v-60h-454c2 10 3 20 3 30s-1 20 -3 30h454zM454 190v-60h-454c2 10 3 20 3 30s-1 20 -3 30h454"],57515:[370,-130,302,0,302,"302 310h-302v60h302v-60zM302 190v-60h-302v60h302"],57516:[450,-50,454,0,454,"454 250c-73 -59 -141 -127 -200 -200c-14 2 -28 3 -42 3c-15 0 -29 -1 -43 -3c22 28 46 54 70 80h-239v60h300c22 21 45 41 69 60c-24 19 -47 39 -69 60h-300v60h239c-24 26 -48 52 -70 80c14 -2 28 -3 43 -3c14 0 28 1 42 3c59 -73 127 -141 200 -200"],57517:[454,0,560,160,400,"220 454v-454c-10 2 -20 3 -30 3s-20 -1 -30 -3v454h60zM400 0c-10 2 -20 3 -30 3s-20 -1 -30 -3v454h60v-454"],57518:[302,0,560,160,400,"220 0h-60v302h60v-302zM400 302v-302h-60v302h60"],57519:[454,0,560,80,480,"480 169c-28 22 -54 46 -80 70v-239h-60v300c-21 22 -41 45 -60 69c-19 -24 -39 -47 -60 -69v-300h-60v239c-26 -24 -52 -48 -80 -70c2 14 3 28 3 43c0 14 -1 28 -3 42c73 59 141 127 200 200c59 -73 127 -141 200 -200c-2 -14 -3 -28 -3 -42c0 -15 1 -29 3 -43"],57520:[454,0,560,80,480,"480 200c-73 -59 -141 -127 -200 -200c-59 73 -127 141 -200 200c2 14 3 28 3 42c0 15 -1 29 -3 43c28 -22 54 -46 80 -70v239h60v-300c21 -22 41 -45 60 -69c19 24 39 47 60 69v300h60v-239c26 24 52 48 80 70c-2 -14 -3 -28 -3 -43c0 -14 1 -28 3 -42"],57521:[302,0,560,160,400,"400 302v-302h-60v302h60zM220 0h-60v302h60v-302"],57522:[454,0,560,160,400,"400 0h-60v454c10 -2 20 -3 30 -3s20 1 30 3v-454zM220 0h-60v454c10 -2 20 -3 30 -3s20 1 30 3v-454"],57523:[450,-50,486,0,486,"486 190v-60h-271c24 -26 48 -52 70 -80c-14 2 -28 3 -43 3c-14 0 -28 -1 -42 -3c-60 73 -127 141 -200 200c73 59 141 127 200 200c14 -2 28 -3 42 -3c15 0 29 1 43 3c-22 -28 -46 -54 -70 -80h271v-60h-332c-22 -21 -45 -41 -69 -60c24 -19 47 -39 69 -60h332"],57524:[370,-130,323,0,323,"323 370v-60h-323v60h323zM323 130h-323v60h323v-60"],57525:[450,-50,486,0,486,"486 250c-73 -59 -140 -127 -200 -200c-14 2 -28 3 -42 3c-15 0 -29 -1 -43 -3c22 28 46 54 70 80h-271v60h332c22 21 45 41 69 60c-24 19 -47 39 -69 60h-332v60h271c-24 26 -48 52 -70 80c14 -2 28 -3 43 -3c14 0 28 1 42 3c59 -73 127 -140 200 -200"],57526:[485,0,560,80,480,"480 199c-73 -59 -141 -126 -200 -199c-59 73 -127 140 -200 199c2 15 3 29 3 43s-1 28 -3 42c28 -22 54 -45 80 -70v271h60v-331c21 -23 41 -46 60 -70c19 24 39 47 60 70v331h60v-271c26 25 52 48 80 70c-2 -14 -3 -28 -3 -42s1 -28 3 -43"],57527:[324,0,560,160,400,"220 0h-60v324h60v-324zM400 324v-324h-60v324h60"],57528:[486,0,560,80,480,"480 201c-28 22 -54 45 -80 70v-271h-60v331c-21 23 -41 46 -60 70c-19 -24 -39 -47 -60 -70v-331h-60v271c-26 -25 -52 -48 -80 -70c2 14 3 28 3 42s-1 28 -3 43c73 59 141 126 200 200c59 -74 127 -141 200 -200c-2 -15 -3 -29 -3 -43s1 -28 3 -42"],57529:[450,-50,346,0,346,"346 370v-60h-192c-22 -21 -45 -41 -69 -60c24 -19 47 -39 69 -60h192v-60h-131c24 -26 48 -52 70 -80c-14 2 -28 3 -43 3c-14 0 -28 -1 -42 -3c-59 73 -127 141 -200 200c73 59 141 127 200 200c14 -2 28 -3 42 -3c15 0 29 1 43 3c-22 -28 -46 -54 -70 -80h131"],57530:[370,-130,86,0,86,"86 310h-86v60h86v-60zM86 130h-86v60h86v-60"],57531:[550,50,346,0,346,"346 190v-60h-189l-62 -180c-8 2 -17 3 -25 3c-9 0 -18 -1 -26 -3l62 180h-106v60h127l41 120h-168v60h189l62 180c8 -2 17 -3 26 -3c8 0 17 1 25 3l-62 -180h106v-60h-127l-41 -120h168"],57532:[370,-130,346,0,346,"346 130h-346v60h346c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM346 310h-346v60h346c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],57533:[370,-130,346,0,346,"346 310h-346c2 10 3 20 3 30s-1 20 -3 30h346v-60zM346 190v-60h-346c2 10 3 20 3 30s-1 20 -3 30h346"],57534:[370,-130,86,0,86,"86 370v-60h-86v60h86zM86 190v-60h-86v60h86"],57535:[550,50,346,0,346,"346 130h-189l-62 -180c-8 2 -17 3 -25 3c-9 0 -18 -1 -26 -3l62 180h-106v60h127l41 120h-168v60h189l62 180c8 -2 17 -3 26 -3c8 0 17 1 25 3l-62 -180h106v-60h-127l-41 -120h168v-60"],57536:[450,-50,346,0,346,"346 250c-73 -59 -141 -127 -200 -200c-14 2 -28 3 -42 3c-15 0 -29 -1 -43 -3c22 28 46 54 70 80h-131v60h192c22 21 45 41 69 60c-24 19 -47 39 -69 60h-192v60h131c-24 26 -47 52 -70 80c14 -2 28 -3 43 -3c14 0 28 1 42 3c60 -73 127 -140 200 -200"],57537:[450,-50,370,0,370,"370 370v-60h-216c-22 -21 -45 -41 -69 -60c24 -19 47 -39 69 -60h216v-60h-155c24 -26 48 -52 70 -80c-14 2 -28 3 -43 3c-14 0 -28 -1 -42 -3c-60 73 -127 141 -200 200c73 59 141 127 200 200c14 -2 28 -3 42 -3c15 0 29 1 43 3c-22 -28 -46 -54 -70 -80h155"],57538:[370,-130,93,0,93,"93 370v-60h-93v60h93zM93 190v-60h-93v60h93"],57539:[550,50,369,0,369,"369 130h-201l-62 -180c-8 2 -16 3 -25 3s-17 -1 -25 -3l62 180h-118v60h138l42 120h-180v60h201l62 180c8 -2 16 -3 25 -3s17 1 25 3l-62 -180h118v-60h-138l-42 -120h180v-60"],57540:[450,-50,370,0,370,"370 250c-73 -59 -141 -127 -200 -200c-14 2 -28 3 -42 3c-15 0 -29 -1 -43 -3c22 28 46 54 70 80h-155v60h216c22 21 45 41 69 60c-24 19 -47 39 -69 60h-216v60h155c-24 26 -48 52 -70 80c14 -2 28 -3 43 -3c14 0 28 1 42 3c59 -73 127 -140 200 -200"],57541:[450,-50,482,0,482,"482 190v-60h-267c24 -26 48 -52 70 -80c-14 2 -28 3 -43 3c-14 0 -28 -1 -42 -3c-60 73 -127 141 -200 200c73 59 141 127 200 200c14 -2 28 -3 42 -3c15 0 29 1 43 3c-22 -28 -46 -54 -70 -80h267v-60h-328c-22 -21 -45 -41 -69 -60c24 -19 47 -39 69 -60h328"],57542:[370,-130,321,0,321,"321 370v-60h-321v60h321zM321 130h-321v60h321v-60"],57543:[450,-50,482,0,482,"482 50c-10 2 -20 3 -30 3s-20 -1 -30 -3v80h-422v60h422v120h-422v60h422v80c10 -2 20 -3 30 -3s20 1 30 3v-400"],57544:[450,-50,482,0,482,"482 370v-60h-422v-120h422v-60h-422v-80c-10 2 -20 3 -30 3s-20 -1 -30 -3v400c10 -2 20 -3 30 -3s20 1 30 3v-80h422"],57545:[370,-130,321,0,321,"321 370v-60h-321v60h321zM321 190v-60h-321v60h321"],57546:[450,-50,482,0,482,"482 250c-73 -59 -140 -127 -200 -200c-14 2 -28 3 -42 3c-15 0 -29 -1 -43 -3c23 28 46 54 70 80h-267v60h328c22 21 45 41 69 60c-24 19 -47 39 -69 60h-328v60h267c-24 26 -48 52 -70 80c14 -2 28 -3 43 -3c14 0 28 1 42 3c60 -73 127 -141 200 -200"],57547:[525,25,454,0,454,"454 280v-60h-333c45 -38 87 -78 128 -120h205v-60h-149l55 -65c-14 2 -28 3 -43 3c-14 0 -28 -1 -42 -3c-82 101 -174 193 -275 275c101 82 193 174 275 275c14 -2 28 -3 42 -3c15 0 29 1 43 3l-55 -65h149v-60h-205c-41 -42 -83 -82 -128 -120h333"],57548:[460,-40,302,0,302,"302 100v-60h-302v60h302zM302 280v-60h-302v60h302zM302 400h-302v60h302v-60"],57549:[460,-40,454,0,454,"454 40h-454v60h454c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM454 220h-454v60h454c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM454 400h-454v60h454c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],57550:[460,-40,454,0,454,"454 400h-454c2 10 3 20 3 30s-1 20 -3 30h454v-60zM454 280v-60h-454c2 10 3 20 3 30s-1 20 -3 30h454zM454 100v-60h-454c2 10 3 20 3 30s-1 20 -3 30h454"],57551:[460,-40,302,0,302,"302 400h-302v60h302v-60zM302 220h-302v60h302v-60zM302 40h-302v60h302v-60"],57552:[525,25,454,0,454,"454 250c-101 -82 -193 -174 -275 -275c-14 2 -28 3 -42 3c-15 0 -29 -1 -43 -3l55 65h-149v60h205c41 42 83 82 128 120h-333v60h333c-45 38 -87 78 -128 120h-205v60h149l-55 65c14 -2 28 -3 43 -3c14 0 28 1 42 3c82 -101 174 -193 275 -275"],57553:[450,-50,501,0,501,"501 140h-249v-90c-7 2 -15 3 -23 3s-15 -1 -23 -3c-60 75 -130 141 -206 200c76 59 146 125 206 200c8 -2 15 -3 23 -3s16 1 23 3v-90h249v-40h-289v75c-46 -52 -95 -100 -148 -145c53 -45 102 -93 148 -145v75h289v-40"],57554:[360,-140,335,0,335,"335 360v-40h-335v40h335zM335 180v-40h-335v40h335"],57555:[360,-140,501,0,501,"501 140h-501v40h461v140h-461v40h501v-220"],57556:[360,-140,501,0,501,"501 360v-40h-461v-140h461v-40h-501v220h501"],57557:[360,-140,335,0,335,"335 320h-335v40h335v-40zM335 180v-40h-335v40h335"],57558:[450,-50,501,0,501,"501 250c-76 -59 -146 -125 -206 -200c-8 2 -15 3 -23 3s-16 -1 -23 -3v90h-249v40h289v-75c46 52 95 100 149 145c-54 45 -103 93 -149 145v-75h-289v40h249v90c7 -2 15 -3 23 -3s15 1 23 3c60 -75 130 -141 206 -200"],57559:[501,0,560,170,390,"390 0h-220v501h40v-462l140 1v461h40v-501"],57560:[334,0,560,170,390,"210 334v-334h-40v334h40zM390 0h-40v334h40v-334"],57561:[502,0,560,80,480,"480 249l-90 1v-250h-40v290h75c-52 45 -100 95 -145 148c-45 -53 -93 -103 -145 -149h75v-289h-40v249l-90 1c2 7 3 15 3 22c0 8 -1 16 -3 23c75 61 141 131 200 207c59 -76 125 -146 200 -207c-2 -7 -3 -15 -3 -23c0 -7 1 -15 3 -23"],57562:[502,0,560,80,480,"480 206c-75 -60 -141 -130 -200 -206c-59 76 -125 146 -200 206c2 8 3 15 3 23s-1 16 -3 23h90v250h40v-290h-75c52 -46 100 -95 145 -148c45 53 93 102 145 148h-75v290h40v-250h90c-2 -7 -3 -15 -3 -23s1 -15 3 -23"],57563:[334,0,560,170,390,"210 0h-40v334h40v-334zM390 334v-334h-40v334h40"],57564:[501,0,560,170,390,"390 0h-40v461l-140 1v-462h-40v501h220v-501"],57565:[510,0,560,80,480,"480 206c-75 -60 -141 -130 -200 -206c-59 76 -125 146 -200 206c2 8 3 15 3 23s-1 16 -3 23h90v258h40v-298h-75c52 -46 100 -95 145 -148c45 53 93 102 145 148h-75v298h40v-258h90c-2 -7 -3 -15 -3 -23s1 -15 3 -23"],57566:[340,0,560,170,390,"210 0h-40v340h40v-340zM390 0h-40v340h40v-340"],57567:[510,0,560,80,480,"480 257l-90 1v-258h-40v297l75 1c-52 45 -100 95 -145 148c-45 -53 -93 -103 -145 -149h75v-297h-40v258h-90c2 7 3 15 3 22c0 8 -1 16 -3 23c75 61 141 131 200 207c59 -76 125 -146 200 -207c-2 -7 -3 -15 -3 -23c0 -7 1 -15 3 -23"],57568:[450,-50,510,0,510,"510 180v-40h-258v-90c-7 2 -15 3 -23 3s-15 -1 -23 -3c-60 75 -130 141 -206 200c76 59 146 125 206 200c8 -2 15 -3 23 -3s16 1 23 3v-90h258v-40h-298v75c-46 -52 -95 -100 -148 -145c53 -45 102 -93 148 -145v75h298"],57569:[360,-140,339,0,339,"339 320h-339v40h339v-40zM339 180v-40h-339v40h339"],57570:[450,-50,510,0,510,"510 250c-75 -59 -146 -125 -206 -200c-8 2 -15 3 -23 3s-16 -1 -23 -3v90h-258v40h298v-75c46 52 96 100 149 145c-53 45 -103 93 -149 145v-75h-298v40h258v90c7 -2 15 -3 23 -3s15 1 23 3c60 -75 131 -141 206 -200"],57571:[450,-50,482,0,482,"482 160h-282v-110c-59 73 -127 141 -200 200c73 59 141 127 200 200v-110h282v-180"],57572:[340,-160,321,0,321,"321 160h-321v180h321v-180"],57573:[340,-160,482,0,482,"482 160h-482v180h482v-180"],57574:[340,-160,482,0,482,"482 340v-180h-482v180h482"],57575:[340,-160,321,0,321,"321 160h-321v180h321v-180"],57576:[450,-50,482,0,482,"482 250c-73 -59 -141 -127 -200 -200v110h-282v180h282v110c59 -73 127 -141 200 -200"],57577:[481,0,560,190,370,"370 481v-481h-180v481h180"],57578:[322,0,560,190,370,"370 322v-322h-180v322h180"],57579:[482,0,560,80,480,"480 282h-110v-282h-180v281l-110 1c73 59 141 126 200 200c59 -74 127 -141 200 -200"],57580:[482,0,560,80,480,"480 200c-73 -59 -141 -127 -200 -200c-59 73 -127 141 -200 200h110v281l180 1v-282h110"],57581:[322,0,560,190,370,"370 0h-180v322h180v-322"],57582:[481,0,560,190,370,"370 481v-481h-180v481h180"],57583:[450,-50,486,0,486,"486 160h-286v-110c-59 73 -127 141 -200 200c73 59 141 127 200 200v-110h286v-180"],57584:[340,-160,323,0,323,"323 160h-323v180h323v-180"],57585:[450,-50,486,0,486,"486 250c-73 -59 -141 -127 -200 -200v110h-286v180h286v110c59 -73 127 -141 200 -200"],57586:[485,0,560,80,480,"480 200c-73 -60 -141 -127 -200 -200c-59 73 -127 140 -200 200h110v285h180v-286"],57587:[324,0,560,190,370,"370 0h-180v324h180v-324"],57588:[486,0,560,80,480,"480 286h-110v-286h-180v285l-110 1c73 59 141 126 200 200c59 -74 127 -141 200 -200"],57589:[-60,108,167,0,167,"167 -108h-167c2 8 3 16 3 24s-1 16 -3 24h167v-48"],57590:[-60,108,166,0,166,"166 -60v-48h-166v48h166"],57591:[-60,108,167,0,167,"167 -108h-167v48h167c-2 -8 -3 -16 -3 -24s1 -16 3 -24"],57592:[-60,216,167,0,167,"167 -108h-167c2 8 3 16 3 24s-1 16 -3 24h167v-48zM167 -216h-167c2 8 3 16 3 24s-1 16 -3 24h167v-48"],57593:[-60,216,166,0,166,"166 -60v-48h-166v48h166zM166 -168v-48h-166v48h166"],57594:[-60,216,167,0,167,"167 -108h-167v48h167c-2 -8 -3 -16 -3 -24s1 -16 3 -24zM167 -216h-167v48h167c-2 -8 -3 -16 -3 -24s1 -16 3 -24"],57595:[646,-598,167,0,167,"167 598h-167c2 8 3 16 3 24s-1 16 -3 24h167v-48"],57596:[646,-598,166,0,166,"166 646v-48h-166v48h166"],57597:[646,-598,167,0,167,"167 598h-167v48h167c-2 -8 -3 -16 -3 -24s1 -16 3 -24"],57598:[754,-598,167,0,167,"167 598h-167c2 8 3 16 3 24s-1 16 -3 24h167v-48zM167 706h-167c2 8 3 16 3 24s-1 16 -3 24h167v-48"],57599:[754,-598,166,0,166,"166 646v-48h-166v48h166zM166 754v-48h-166v48h166"],57600:[754,-598,167,0,167,"167 598h-167v48h167c-2 -8 -3 -16 -3 -24s1 -16 3 -24zM167 706h-167v48h167c-2 -8 -3 -16 -3 -24s1 -16 3 -24"],57601:[1208,0,439,143,343,"343 28c-6 -3 -11 -7 -16 -12s-9 -10 -12 -16c-97 97 -172 378 -172 810v398h80v-398c0 -413 27 -689 120 -782"],57602:[794,0,439,143,223,"223 0h-80v794h80v-794"],57603:[1208,0,439,143,343,"343 1180c-93 -93 -120 -369 -120 -782v-398h-80v398c0 432 75 713 172 810c3 -6 7 -11 12 -16s10 -9 16 -12"],57604:[1208,0,439,96,296,"296 810c0 -432 -75 -713 -172 -810c-3 6 -7 11 -12 16s-10 9 -16 12c93 93 120 369 120 782v398h80v-398"],57605:[794,0,439,216,296,"296 0h-80v794h80v-794"],57606:[1208,0,439,96,296,"296 0h-80v398c0 413 -27 689 -120 782c6 3 11 7 16 12s9 10 12 16c97 -97 172 -378 172 -810v-398"],57607:[809,0,521,143,425,"425 0h-282v809h40v-769h101v769h40v-769h101c-2 -6 -3 -13 -3 -20s1 -14 3 -20"],57608:[810,0,521,143,324,"183 810v-810h-40v810h40zM324 810v-810h-40v810h40"],57609:[809,0,521,143,425,"425 769h-101v-769h-40v769h-101v-769h-40v809h282c-2 -6 -3 -13 -3 -20s1 -14 3 -20"],57610:[809,0,521,96,378,"378 0h-282c2 6 3 13 3 20s-1 14 -3 20h101v769h40v-769h101v769h40v-809"],57611:[810,0,521,197,378,"237 810v-810h-40v810h40zM378 0h-40v810h40v-810"],57612:[809,0,521,96,378,"378 809v-809h-40v769h-101v-769h-40v769h-101c2 6 3 13 3 20s-1 14 -3 20h282"],57613:[740,-586,884,0,884,"884 740v-72h-428c-244 0 -394 -14 -418 -82c-6 4 -12 8 -18 10c-7 2 -13 3 -20 4c28 76 183 140 456 140h428"],57614:[740,-668,874,0,874,"874 740v-72h-865h-9v72h9h865"],57615:[815,-668,1769,0,1769,"1769 668h-447c-240 0 -387 44 -437 100c-51 -56 -198 -100 -437 -100h-448v72h448c267 0 417 7 417 75c6 -2 13 -3 20 -3s13 1 20 3c0 -68 150 -75 417 -75h447v-72"],57616:[740,-586,885,0,885,"885 600c-7 -1 -14 -2 -20 -4c-7 -2 -13 -6 -18 -10c-25 68 -175 82 -418 82h-429v72h429c272 0 428 -64 456 -140"],57617:[-116,270,884,0,884,"884 -198v-72h-428c-273 0 -428 64 -456 140c7 1 13 2 20 4c6 2 12 6 18 10c24 -68 174 -82 418 -82h428"],57618:[-198,270,874,0,874,"874 -270h-865h-9v72h9h865v-72"],57619:[-198,345,1769,0,1769,"1769 -270h-447c-267 0 -417 -7 -417 -75c-7 2 -13 3 -20 3s-14 -1 -20 -3c0 68 -150 75 -417 75h-448v72h448c239 0 386 -44 437 -100c50 56 197 100 437 100h447v-72"],57620:[-116,270,885,0,885,"885 -130c-28 -76 -184 -140 -456 -140h-429v72h429c243 0 393 14 418 82c5 -4 11 -8 18 -10c6 -2 13 -3 20 -4"],57621:[801,-569,1764,0,1764,"1764 729h-438c-725 0 -1181 -44 -1298 -160c-3 6 -7 11 -12 16s-10 9 -16 12c120 120 582 204 1326 204h438v-72"],57622:[801,-729,874,0,874,"874 729h-861h-13v72h13h861v-72"],57623:[801,-569,1764,0,1764,"1764 597c-6 -3 -11 -7 -16 -12s-9 -10 -12 -16c-117 116 -573 160 -1298 160h-438v72h438c744 0 1206 -84 1326 -204"],57624:[-99,331,1764,0,1764,"1764 -331h-438c-744 0 -1206 84 -1326 204c6 3 11 7 16 12s9 10 12 16c117 -116 573 -160 1298 -160h438v-72"],57625:[-259,331,874,0,874,"874 -331h-861h-13v72h13h861v-72"],57626:[-99,331,1764,0,1764,"1764 -127c-120 -120 -582 -204 -1326 -204h-438v72h438c725 0 1181 44 1298 160c3 -6 7 -11 12 -16s10 -9 16 -12"],57627:[788,-657,1297,0,1297,"1297 788v-73l-1257 1v-59c-6 2 -13 3 -20 3s-14 -2 -20 -3v131h1297"],57628:[787,-715,865,0,865,"865 716l-865 -1v72h865v-71"],57629:[788,-656,1296,0,1296,"1296 657c-6 1 -13 3 -20 3s-14 -2 -20 -4v59h-1256v72l1296 1v-131"],57630:[-186,317,1297,0,1297,"1297 -245v-72h-1297v131c6 -2 13 -4 20 -4s14 2 20 4v-59h1257"],57631:[-245,318,865,0,865,"865 -317l-865 -1v73h865v-72"],57632:[-186,318,1296,0,1296,"1296 -318h-1296v73h1256v59c6 -3 13 -4 20 -4s14 2 20 3v-131"],57633:[744,-522,1790,0,1790,"1790 664h-1568l-142 -142c-13 2 -27 3 -40 3s-27 -1 -40 -3l222 222h1568v-80"],57634:[744,-664,1194,0,1194,"1194 664h-1194v80h1194v-80"],57635:[744,-522,1790,0,1790,"1790 522c-13 2 -27 3 -40 3s-27 -1 -40 -3l-142 142h-1568v80h1568"],57636:[-52,274,1790,0,1790,"1790 -274h-1568l-222 222c13 -2 27 -3 40 -3s27 1 40 3l142 -142h1568v-80"],57637:[-194,274,1194,0,1194,"1194 -274h-1194v80h1194v-80"],57638:[-52,274,1790,0,1790,"1790 -52l-222 -222h-1568v80h1568l142 142c13 -2 27 -3 40 -3s27 1 40 3"],57639:[280,-220,200,0,200,"200 220h-200c2 10 3 20 3 30s-1 20 -3 30h200v-60"],57640:[280,-220,200,0,200,"200 220h-200v60h200v-60"],57641:[280,-220,200,0,200,"200 220h-200v60h200c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],57642:[796,0,408,80,328,"144 796v-796c-11 2 -21 3 -32 3s-21 -1 -32 -3v796h64zM328 796v-796c-11 2 -21 3 -32 3s-21 -1 -32 -3v796h64"],57643:[796,0,408,80,328,"144 0h-64v796h64v-796zM328 0h-64v796h64v-796"],57644:[796,0,408,80,328,"144 0h-64v796c11 -2 21 -3 32 -3s21 1 32 3v-796zM328 0h-64v796c11 -2 21 -3 32 -3s21 1 32 3v-796"],57645:[500,0,200,0,200,"200 440h-200c2 10 3 20 3 30s-1 20 -3 30h200v-60zM200 220h-200c2 10 3 20 3 30s-1 20 -3 30h200v-60zM200 0h-200c2 10 3 20 3 30s-1 20 -3 30h200v-60"],57646:[500,0,200,0,200,"200 440h-200v60h200v-60zM200 220h-200v60h200v-60zM200 0h-200v60h200v-60"],57647:[500,0,200,0,200,"200 440h-200v60h200c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM200 220h-200v60h200c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM200 0h-200v60h200c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],57648:[610,110,200,0,200,"200 550h-200c2 10 3 20 3 30s-1 20 -3 30h200v-60zM200 330h-200c2 10 3 20 3 30s-1 20 -3 30h200v-60zM200 110h-200c2 10 3 20 3 30s-1 20 -3 30h200v-60zM200 -110h-200c2 10 3 20 3 30s-1 20 -3 30h200v-60"],57649:[610,110,200,0,200,"200 550h-200v60h200v-60zM200 330h-200v60h200v-60zM200 110h-200v60h200v-60zM200 -110h-200v60h200v-60"],57650:[610,110,200,0,200,"200 550h-200v60h200c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM200 330h-200v60h200c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM200 110h-200v60h200c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM200 -110h-200v60h200c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],57651:[1032,0,770,550,610,"610 0h-60v1032h60v-1032"],57652:[295,0,770,550,800,"800 235h-190v-235h-60v295h250v-60"],57653:[1161,0,1969,328,1889,"680 1137c-8 -33 -16 -85 -12 -148h-79c-2 50 -4 84 -30 85c-61 3 -93 -38 -111 -133c-16 -91 -16 -620 -16 -931v-10h-104v10c0 307 0 793 35 915c8 28 13 52 26 69c38 49 66 78 104 120c19 21 74 47 104 47c29 0 59 -11 83 -24zM1083 1137c-8 -33 -16 -85 -12 -148h-79 c-2 50 -4 84 -30 85c-61 3 -93 -38 -111 -133c-16 -91 -16 -620 -16 -931v-10h-104v10c0 307 0 793 35 915c8 28 13 52 26 69c38 49 66 78 104 120c19 21 74 47 104 47c29 0 59 -11 83 -24zM1486 1137c-8 -33 -16 -85 -12 -148h-79c-2 50 -4 84 -30 85 c-61 3 -93 -38 -111 -133c-16 -91 -16 -620 -16 -931v-10h-104v10c0 307 0 793 35 915c8 28 13 52 26 69c38 49 66 78 104 120c19 21 74 47 104 47c29 0 59 -11 83 -24zM1889 1137c-8 -33 -16 -85 -12 -148h-79c-2 50 -4 84 -30 85c-61 3 -93 -38 -111 -133 c-16 -91 -16 -620 -16 -931v-10h-104v10c0 307 0 793 35 915c8 28 13 52 26 69c38 49 66 78 104 120c19 21 74 47 104 47c29 0 59 -11 83 -24"],57654:[580,0,1969,328,1641,"432 580v-580h-104v580h104zM835 0h-104v580h104v-580zM1238 0h-104v580h104v-580zM1641 580v-580h-104v580h104"],57655:[1161,0,1969,80,1641,"432 1161v-10c0 -307 0 -793 -35 -915c-8 -28 -13 -52 -26 -69c-38 -49 -66 -78 -104 -120c-19 -21 -74 -47 -104 -47c-29 0 -59 11 -83 24c8 33 16 85 12 148h79c2 -50 4 -84 30 -85c61 -3 93 38 111 133c16 91 16 620 16 931v10h104zM835 1161v-10 c0 -307 0 -793 -35 -915c-8 -28 -13 -52 -26 -69c-38 -49 -66 -78 -104 -120c-19 -21 -74 -47 -104 -47c-29 0 -59 11 -83 24c8 33 16 85 12 148h79c2 -50 4 -84 30 -85c61 -3 93 38 111 133c16 91 16 620 16 931v10h104zM1238 1151c0 -307 0 -793 -35 -915 c-8 -28 -13 -52 -26 -69c-38 -49 -66 -78 -104 -120c-19 -21 -74 -47 -104 -47c-29 0 -59 11 -83 24c8 33 16 85 12 148h79c2 -50 4 -84 30 -85c61 -3 93 38 111 133c16 91 16 620 16 931v10h104v-10zM1641 1151c0 -307 0 -793 -35 -915c-8 -28 -13 -52 -26 -69 c-38 -49 -66 -78 -104 -120c-19 -21 -74 -47 -104 -47c-29 0 -59 11 -83 24c8 33 16 85 12 148h79c2 -50 4 -84 30 -85c61 -3 93 38 111 133c16 91 16 620 16 931v10h104v-10"],57656:[1161,0,760,328,680,"680 1137c-8 -33 -16 -85 -12 -148h-79c-2 50 -4 84 -30 85c-61 3 -93 -38 -111 -133c-16 -91 -16 -620 -16 -931v-10h-104v10c0 307 0 793 35 915c8 28 13 52 26 69c38 49 66 78 104 120c19 21 74 47 104 47c29 0 59 -11 83 -24"],57657:[1161,0,760,80,432,"432 1161v-10c0 -307 0 -793 -35 -915c-8 -28 -13 -52 -26 -69c-38 -49 -66 -78 -104 -120c-19 -21 -74 -47 -104 -47c-29 0 -59 11 -83 24c8 33 16 85 12 148h79c2 -50 4 -84 30 -85c61 -3 93 38 111 133c16 91 16 620 16 931v10h104"],57658:[1161,0,1163,328,1083,"680 1137c-8 -33 -16 -85 -12 -148h-79c-2 50 -4 84 -30 85c-61 3 -93 -38 -111 -133c-16 -91 -16 -620 -16 -931v-10h-104v10c0 307 0 793 35 915c8 28 13 52 26 69c38 49 66 78 104 120c19 21 74 47 104 47c29 0 59 -11 83 -24zM1083 1137c-8 -33 -16 -85 -12 -148h-79 c-2 50 -4 84 -30 85c-61 3 -93 -38 -111 -133c-16 -91 -16 -620 -16 -931v-10h-104v10c0 307 0 793 35 915c8 28 13 52 26 69c38 49 66 78 104 120c19 21 74 47 104 47c29 0 59 -11 83 -24"],57659:[580,0,1163,328,835,"432 0h-104v580h104v-580zM835 0h-104v580h104v-580"],57660:[1161,0,1163,80,835,"432 1161v-10c0 -307 0 -793 -35 -915c-8 -28 -13 -52 -26 -69c-38 -49 -66 -78 -104 -120c-19 -21 -74 -47 -104 -47c-29 0 -59 11 -83 24c8 33 16 85 12 148h79c2 -50 4 -84 30 -85c61 -3 93 38 111 133c16 91 16 620 16 931v10h104zM835 1151c0 -307 0 -793 -35 -915 c-8 -28 -13 -52 -26 -69c-38 -49 -66 -78 -104 -120c-19 -21 -74 -47 -104 -47c-29 0 -59 11 -83 24c8 33 16 85 12 148h79c2 -50 4 -84 30 -85c61 -3 93 38 111 133c16 91 16 620 16 931v10h104v-10"],57661:[1161,0,1566,328,1486,"680 1137c-8 -33 -16 -85 -12 -148h-79c-2 50 -4 84 -30 85c-61 3 -93 -38 -111 -133c-16 -91 -16 -620 -16 -931v-10h-104v10c0 307 0 793 35 915c8 28 13 52 26 69c38 49 66 78 104 120c19 21 74 47 104 47c29 0 59 -11 83 -24zM1083 1137c-8 -33 -16 -85 -12 -148h-79 c-2 50 -4 84 -30 85c-61 3 -93 -38 -111 -133c-16 -91 -16 -620 -16 -931v-10h-104v10c0 307 0 793 35 915c8 28 13 52 26 69c38 49 66 78 104 120c19 21 74 47 104 47c29 0 59 -11 83 -24zM1486 1137c-8 -33 -16 -85 -12 -148h-79c-2 50 -4 84 -30 85 c-61 3 -93 -38 -111 -133c-16 -91 -16 -620 -16 -931v-10h-104v10c0 307 0 793 35 915c8 28 13 52 26 69c38 49 66 78 104 120c19 21 74 47 104 47c29 0 59 -11 83 -24"],57662:[580,0,1566,328,1238,"432 580v-580h-104v580h104zM835 0h-104v580h104v-580zM1238 580v-580h-104v580h104"],57663:[1161,0,1566,80,1238,"432 1151c0 -307 0 -793 -35 -915c-8 -28 -13 -52 -26 -69c-38 -49 -66 -78 -104 -120c-19 -21 -74 -47 -104 -47c-29 0 -59 11 -83 24c8 33 16 85 12 148h79c2 -50 4 -84 30 -85c61 -3 93 38 111 133c16 91 16 620 16 931v10h104v-10zM835 1161v-10 c0 -307 0 -793 -35 -915c-8 -28 -13 -52 -26 -69c-38 -49 -66 -78 -104 -120c-19 -21 -74 -47 -104 -47c-29 0 -59 11 -83 24c8 33 16 85 12 148h79c2 -50 4 -84 30 -85c61 -3 93 38 111 133c16 91 16 620 16 931v10h104zM1238 1161v-10c0 -307 0 -793 -35 -915 c-8 -28 -13 -52 -26 -69c-38 -49 -66 -78 -104 -120c-19 -21 -74 -47 -104 -47c-29 0 -59 11 -83 24c8 33 16 85 12 148h79c2 -50 4 -84 30 -85c61 -3 93 38 111 133c16 91 16 620 16 931v10h104"]};MathJax.Ajax.loadComplete(MathJax.OutputJax.SVG.fontDir+"/Size6/Regular/Main.js");
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 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
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MathJax.OutputJax.SVG.FONTDATA.FONTS.GyrePagellaMathJax_Size3={directory:"Size3/Regular",family:"GyrePagellaMathJax_Size3",id:"GYREPAGELLASIZE3",32:[0,0,250,0,0,""],40:[955,455,531,131,444,"444 927c-166 -166 -243 -376 -243 -591v-172c0 -215 77 -425 243 -591c-6 -3 -11 -7 -16 -12s-9 -10 -12 -16c-177 177 -285 390 -285 619v172c0 229 108 442 285 619c3 -6 7 -11 12 -16s10 -9 16 -12"],41:[955,455,531,87,400,"400 164c0 -229 -108 -442 -285 -619c-3 6 -7 11 -12 16s-10 9 -16 12c166 166 243 376 243 591v172c0 215 -77 425 -243 591c6 3 11 7 16 12s9 10 12 16c177 -177 285 -390 285 -619v-172"],47:[1149,649,838,80,758,"758 1149l-619 -1798c-10 2 -19 3 -29 3s-20 -1 -30 -3l619 1798c10 -2 20 -3 30 -3s19 1 29 3"],91:[961,461,461,131,374,"374 -461h-243v1422h243c-2 -6 -3 -13 -3 -20s1 -14 3 -20h-173v-1342h173c-2 -6 -3 -13 -3 -20s1 -14 3 -20"],92:[1149,649,838,80,758,"758 -649c-10 2 -19 3 -29 3s-20 -1 -30 -3l-619 1798c10 -2 20 -3 30 -3s19 1 29 3"],93:[961,461,461,87,330,"330 -461h-243c2 6 3 13 3 20s-1 14 -3 20h173v1342h-173c2 6 3 13 3 20s-1 14 -3 20h243v-1422"],123:[960,460,493,87,406,"406 -422c-3 -5 -6 -12 -8 -18c-2 -7 -2 -14 -2 -20c-116 31 -187 103 -187 221v287c0 112 -35 182 -122 182c2 6 3 13 3 20s-1 14 -3 20c87 0 122 70 122 182v287c0 118 71 190 187 221c0 -6 0 -13 2 -20c2 -6 5 -13 8 -18c-89 -24 -127 -93 -127 -183v-287 c0 -105 -36 -171 -98 -202c62 -31 98 -97 98 -202v-287c0 -90 38 -159 127 -183"],124:[941,441,216,80,136,"136 -441c-9 2 -19 3 -28 3s-19 -1 -28 -3v1382c9 -2 19 -3 28 -3s19 1 28 3v-1382"],125:[960,460,493,87,406,"406 230c-87 0 -122 -70 -122 -182v-287c0 -118 -71 -190 -187 -221c1 6 0 13 -2 20c-2 6 -4 13 -8 18c89 24 127 93 127 183v287c0 105 36 171 98 202c-62 31 -98 97 -98 202v287c0 90 -38 159 -127 183c4 5 6 12 8 18c2 7 3 14 2 20c116 -31 187 -103 187 -221v-287 c0 -112 35 -182 122 -182c-2 -6 -3 -13 -3 -20s1 -14 3 -20"],160:[0,0,250,0,0,""],770:[712,-542,874,0,874,"874 576l-10 -34l-427 116l-427 -116l-10 34l437 136"],771:[700,-544,870,0,870,"870 675c-55 -70 -114 -114 -208 -128c-13 -2 -25 -3 -38 -3c-68 0 -135 27 -199 54c-57 24 -116 50 -177 50c-11 0 -21 -1 -32 -2c-81 -13 -140 -37 -188 -99c-3 5 -7 10 -12 13c-5 4 -10 7 -16 9c55 70 115 114 208 128c13 2 26 3 38 3c68 0 135 -27 199 -54 c58 -24 117 -50 178 -50c10 0 21 1 31 2c82 13 141 37 188 99c3 -5 8 -10 12 -13c5 -4 11 -7 16 -9"],774:[709,-551,897,0,897,"897 697c-49 -146 -266 -146 -448 -146c-183 0 -400 0 -449 146l33 12c35 -106 250 -106 416 -106s380 0 415 106"],780:[712,-542,874,0,874,"874 678l-437 -136l-437 136l10 34l427 -116l427 116"],785:[721,-563,897,0,897,"897 575l-33 -12c-35 106 -249 106 -415 106s-381 0 -416 -106l-33 12c49 146 266 146 449 146c182 0 399 0 448 -146"],812:[-60,230,874,0,874,"874 -94l-437 -136l-437 136l10 34l427 -116l427 116"],813:[-70,240,874,0,874,"874 -206l-10 -34l-427 116l-427 -116l-10 34l437 136"],814:[-60,218,897,0,897,"897 -71c-49 -146 -266 -147 -448 -147c-183 0 -400 1 -449 147l33 11c35 -106 250 -106 416 -106s380 0 415 106"],815:[-78,236,897,0,897,"897 -224l-33 -12c-35 106 -249 106 -415 106s-381 0 -416 -106l-33 12c49 146 266 146 449 146c182 0 399 0 448 -146"],816:[-78,233,870,0,870,"870 -103c-55 -70 -114 -113 -208 -128c-13 -2 -25 -2 -38 -2c-68 0 -135 26 -199 53c-57 25 -116 50 -177 50c-11 0 -21 -1 -32 -2c-81 -13 -140 -37 -188 -98c-3 4 -7 9 -12 13c-5 3 -10 6 -16 8c55 71 115 114 208 128c13 2 26 3 38 3c68 0 135 -27 199 -54 c58 -24 117 -50 178 -50c10 0 21 1 31 3c82 12 141 37 188 98c3 -5 8 -9 12 -13c5 -4 11 -7 16 -9"],8214:[941,441,392,80,312,"136 -441c-9 2 -19 3 -28 3s-19 -1 -28 -3v1382c9 -2 19 -3 28 -3s19 1 28 3v-1382zM312 -441c-9 2 -19 3 -28 3s-19 -1 -28 -3v1382c9 -2 19 -3 28 -3s19 1 28 3v-1382"],8260:[1149,649,838,80,758,"758 1149l-619 -1798c-10 2 -19 3 -29 3s-20 -1 -30 -3l619 1798c10 -2 20 -3 30 -3s19 1 29 3"],8425:[777,-649,1484,0,1484,"1484 650c-6 1 -13 3 -20 3s-14 -2 -20 -4v72h-1404v-71c-6 1 -13 2 -20 2s-14 -1 -20 -2v126l1484 1v-127"],8730:[1200,670,730,120,760,"760 1140h-113l-192 -1810c-13 2 -27 3 -40 3c-14 0 -27 -1 -40 -3l-189 822h-66v60h154l146 -641l173 1629h167v-60"],8739:[941,441,216,80,136,"136 -441c-9 2 -19 3 -28 3s-19 -1 -28 -3v1382c9 -2 19 -3 28 -3s19 1 28 3v-1382"],8741:[941,441,392,80,312,"136 -441c-9 2 -19 3 -28 3s-19 -1 -28 -3v1382c9 -2 19 -3 28 -3s19 1 28 3v-1382zM312 -441c-9 2 -19 3 -28 3s-19 -1 -28 -3v1382c9 -2 19 -3 28 -3s19 1 28 3v-1382"],8968:[961,441,461,131,374,"374 921h-173v-1362c-12 2 -23 3 -35 3s-23 -1 -35 -3v1402h243c-2 -6 -3 -13 -3 -20s1 -14 3 -20"],8969:[961,441,461,87,330,"330 -441c-12 2 -23 3 -35 3s-23 -1 -35 -3v1362h-173c2 6 3 13 3 20s-1 14 -3 20h243v-1402"],8970:[941,461,461,131,374,"374 -461h-243v1402c12 -2 23 -3 35 -3s23 1 35 3v-1362h173c-2 -6 -3 -13 -3 -20s1 -14 3 -20"],8971:[941,461,461,87,330,"330 -461h-243c2 6 3 13 3 20s-1 14 -3 20h173v1362c12 -2 23 -3 35 -3s23 1 35 3v-1402"],9001:[1155,655,487,87,400,"400 -644c-7 0 -14 0 -20 -2c-7 -2 -13 -5 -19 -9l-274 905l274 905c6 -4 12 -7 19 -9c6 -2 13 -2 20 -2l-234 -894"],9002:[1155,655,487,87,400,"400 250l-275 -905c-5 4 -11 7 -18 9c-6 2 -13 2 -20 2l234 894l-234 894c7 0 14 0 20 2c7 2 13 5 18 9"],9140:[777,-649,1484,0,1484,"1484 650c-6 1 -13 3 -20 3s-14 -2 -20 -4v72h-1404v-71c-6 1 -13 2 -20 2s-14 -1 -20 -2v126l1484 1v-127"],9141:[-179,306,1484,0,1484,"1484 -306h-1484v127c6 -2 13 -4 20 -4s14 2 20 4v-72l1404 1v71c6 -2 13 -3 20 -3s14 1 20 2v-126"],9180:[784,-571,2028,0,2028,"2028 599c-6 -3 -11 -7 -16 -12s-9 -10 -12 -16c-109 109 -397 157 -819 157h-334c-422 0 -710 -48 -819 -157c-3 6 -7 11 -12 16s-10 9 -16 12c113 113 408 185 847 185h334c439 0 734 -72 847 -185"],9181:[-101,314,2028,0,2028,"2028 -129c-113 -113 -408 -185 -847 -185h-334c-439 0 -734 72 -847 185c6 3 11 7 16 12s9 10 12 16c109 -109 397 -157 819 -157h334c422 0 710 48 819 157c3 -6 7 -11 12 -16s10 -9 16 -12"],9182:[802,-589,2038,0,2038,"2038 603c-7 -1 -14 -2 -20 -4c-7 -2 -13 -6 -18 -10c-22 62 -121 82 -273 82h-416c-155 0 -253 32 -292 79c-40 -47 -137 -79 -292 -79h-416c-153 0 -251 -20 -273 -82c-6 4 -12 8 -18 10c-7 2 -13 3 -20 4c26 72 132 124 311 124h416c173 0 272 14 272 75 c6 -2 13 -3 20 -3s13 1 20 3c0 -61 99 -75 272 -75h416c179 0 284 -52 311 -124"],9183:[-119,332,2038,0,2038,"2038 -133c-27 -72 -132 -124 -311 -124h-416c-173 0 -272 -14 -272 -75c-7 2 -13 3 -20 3s-14 -1 -20 -3c0 61 -99 75 -272 75h-416c-179 0 -285 52 -311 124c7 1 13 2 20 4c6 2 12 6 18 10c22 -62 120 -82 273 -82h416c155 0 252 -32 292 -79c39 47 137 79 292 79h416 c152 0 251 20 273 82c5 -4 11 -8 18 -10c6 -2 13 -3 20 -4"],9184:[734,-528,2070,0,2070,"2070 528c-12 2 -23 3 -35 3s-23 -1 -35 -3l-136 136h-1658l-136 -136c-12 2 -23 3 -35 3s-23 -1 -35 -3l206 206h1658"],9185:[-58,264,2070,0,2070,"2070 -58l-206 -206h-1658l-206 206c12 -2 23 -3 35 -3s23 1 35 3l136 -136h1658l136 136c12 -2 23 -3 35 -3s23 1 35 3"],10214:[961,461,472,131,385,"385 -421c-2 -6 -3 -13 -3 -20s1 -14 3 -20h-254v1422h254c-2 -6 -3 -13 -3 -20s1 -14 3 -20h-87v-1342h87zM258 921h-87v-1342h87v1342"],10215:[961,461,472,87,341,"341 961v-1422h-254c2 6 3 13 3 20s-1 14 -3 20h87v1342h-87c2 6 3 13 3 20s-1 14 -3 20h254zM301 921h-87v-1342h87v1342"],10216:[1155,655,487,87,400,"400 -644c-7 0 -14 0 -20 -2c-7 -2 -13 -5 -19 -9l-274 905l274 905c6 -4 12 -7 19 -9c6 -2 13 -2 20 -2l-234 -894"],10217:[1155,655,487,87,400,"400 250l-275 -905c-5 4 -11 7 -18 9c-6 2 -13 2 -20 2l234 894l-234 894c7 0 14 0 20 2c7 2 13 5 18 9"],10218:[1155,655,753,87,666,"400 -644c-7 0 -14 0 -20 -2c-7 -2 -13 -5 -19 -9l-274 905l274 905c6 -4 12 -7 19 -9c6 -2 13 -2 20 -2l-234 -894zM666 -644c-7 0 -14 0 -21 -2c-6 -2 -12 -5 -18 -9l-274 905l274 905c6 -4 12 -7 18 -9c7 -2 14 -2 21 -2l-234 -894"],10219:[1155,655,753,87,666,"666 250l-275 -905c-5 4 -12 7 -18 9c-7 2 -13 2 -20 2l234 894l-234 894c7 0 13 0 20 2c6 2 13 5 18 9zM400 250l-275 -905c-5 4 -11 7 -18 9c-6 2 -13 2 -20 2l234 894l-234 894c7 0 14 0 20 2c7 2 13 5 18 9"],10222:[955,455,381,131,294,"294 927c-72 -72 -93 -261 -93 -533v-288c0 -272 21 -461 93 -533c-6 -3 -11 -7 -16 -12s-9 -10 -12 -16c-77 76 -135 270 -135 561v288c0 291 58 485 135 561c3 -6 7 -11 12 -16s10 -9 16 -12"],10223:[955,455,381,87,250,"250 106c0 -291 -58 -485 -135 -561c-3 6 -7 11 -12 16s-10 9 -16 12c72 72 93 261 93 533v288c0 272 -21 461 -93 533c6 3 11 7 16 12s9 10 12 16c77 -76 135 -270 135 -561v-288"]};MathJax.Ajax.loadComplete(MathJax.OutputJax.SVG.fontDir+"/Size3/Regular/Main.js");
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 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
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MathJax.OutputJax.SVG.FONTDATA.FONTS.GyrePagellaMathJax_Size4={directory:"Size4/Regular",family:"GyrePagellaMathJax_Size4",id:"GYREPAGELLASIZE4",32:[0,0,250,0,0,""],40:[1093,593,573,135,483,"483 1065c-188 -189 -276 -437 -276 -700v-230c0 -263 88 -511 276 -700c-6 -3 -11 -7 -16 -12s-9 -10 -12 -16c-199 199 -320 450 -320 728v230c0 278 121 529 320 728c3 -6 7 -11 12 -16s10 -9 16 -12"],41:[1093,593,573,90,438,"438 135c0 -278 -121 -529 -320 -728c-3 6 -7 11 -12 16s-10 9 -16 12c188 189 276 437 276 700v230c0 263 -88 511 -276 700c6 3 11 7 16 12s9 10 12 16c199 -199 320 -450 320 -728v-230"],47:[1428,928,1032,80,952,"952 1428l-811 -2356c-10 2 -20 3 -30 3c-11 0 -21 -1 -31 -3l811 2356c10 -2 20 -3 31 -3c10 0 20 1 30 3"],91:[1099,599,479,135,389,"389 -599h-254v1698h254c-2 -6 -3 -13 -3 -20s1 -14 3 -20h-182v-1618h182c-2 -6 -3 -13 -3 -20s1 -14 3 -20"],92:[1428,928,1032,80,952,"952 -928c-10 2 -20 3 -30 3c-11 0 -21 -1 -31 -3l-811 2356c10 -2 20 -3 31 -3c10 0 20 1 30 3"],93:[1099,599,479,90,344,"344 1099v-1698h-254c2 6 3 13 3 20s-1 14 -3 20h182v1618h-182c2 6 3 13 3 20s-1 14 -3 20h254"],123:[1098,598,521,90,431,"431 -560c-3 -5 -6 -12 -8 -18c-2 -7 -2 -14 -2 -20c-122 32 -199 115 -199 250v367c0 131 -37 211 -132 211c2 6 3 13 3 20s-1 14 -3 20c95 0 132 80 132 211v367c0 135 77 218 199 250c0 -6 0 -13 2 -20c2 -6 5 -13 8 -18c-96 -26 -137 -105 -137 -212v-367 c0 -121 -41 -197 -110 -231c69 -34 110 -110 110 -231v-367c0 -107 41 -186 137 -212"],124:[1079,579,218,80,138,"138 -579c-10 2 -19 3 -29 3s-19 -1 -29 -3v1658c10 -2 19 -3 29 -3s19 1 29 3v-1658"],125:[1098,598,521,90,431,"431 230c-95 0 -132 -80 -132 -211v-367c0 -135 -76 -218 -199 -250c1 6 0 13 -2 20c-2 6 -4 13 -8 18c96 26 137 105 137 212v367c0 121 41 197 110 231c-69 34 -110 110 -110 231v367c0 107 -41 186 -137 212c4 5 6 12 8 18c2 7 3 14 2 20c123 -32 199 -115 199 -250 v-367c0 -131 37 -211 132 -211c-2 -6 -3 -13 -3 -20s1 -14 3 -20"],160:[0,0,250,0,0,""],770:[713,-542,1045,0,1045,"1045 576l-9 -34l-514 115l-513 -115l-9 34l522 137"],771:[702,-542,1042,0,1042,"1042 678c-63 -70 -136 -115 -253 -130c-15 -2 -30 -3 -45 -3c-79 0 -156 25 -232 51c-69 25 -140 49 -213 49c-13 0 -26 0 -39 -2c-104 -14 -177 -39 -233 -101c-3 5 -7 10 -12 14c-4 4 -9 8 -15 10c63 70 136 115 253 130c15 2 30 3 45 3c79 0 156 -25 232 -51 c69 -25 140 -49 213 -49c13 0 26 0 39 2c104 14 177 39 233 101c3 -5 7 -10 11 -14c5 -4 10 -8 16 -10"],774:[709,-550,1070,0,1070,"1070 697c-49 -147 -320 -147 -535 -147s-486 0 -535 147l34 12c35 -105 303 -105 501 -105s466 0 501 105"],780:[712,-541,1045,0,1045,"1045 678l-523 -137l-522 137l9 34l513 -115l514 115"],785:[722,-563,1070,0,1070,"1070 575l-34 -12c-35 105 -303 105 -501 105s-466 0 -501 -105l-34 12c49 147 320 147 535 147s486 0 535 -147"],812:[-60,231,1045,0,1045,"1045 -95l-523 -136l-522 136l9 35l513 -116l514 116"],813:[-70,241,1045,0,1045,"1045 -206l-9 -35l-514 115l-513 -115l-9 35l522 136"],814:[-60,219,1070,0,1070,"1070 -71c-49 -148 -320 -148 -535 -148s-486 0 -535 148l34 11c35 -105 303 -105 501 -105s466 0 501 105"],815:[-78,237,1070,0,1070,"1070 -225l-34 -12c-35 105 -303 105 -501 105s-466 0 -501 -105l-34 12c49 147 320 147 535 147s486 0 535 -147"],816:[-78,238,1042,0,1042,"1042 -102c-63 -70 -136 -115 -253 -130c-15 -2 -30 -3 -45 -3c-79 0 -156 25 -232 51c-69 24 -140 49 -213 49c-13 0 -26 0 -39 -2c-104 -14 -177 -39 -233 -101c-3 5 -7 10 -12 14c-4 4 -9 8 -15 10c63 70 136 115 253 130c15 2 30 3 45 3c79 0 156 -25 232 -52 c69 -24 140 -48 213 -48c13 0 26 0 39 2c104 14 177 39 233 101c3 -5 7 -10 11 -14c5 -4 10 -8 16 -10"],8214:[1079,579,396,80,316,"138 -579c-10 2 -19 3 -29 3s-19 -1 -29 -3v1658c10 -2 19 -3 29 -3s19 1 29 3v-1658zM316 -579c-10 2 -19 3 -29 3s-19 -1 -29 -3v1658c10 -2 19 -3 29 -3s19 1 29 3v-1658"],8260:[1428,928,1032,80,952,"952 1428l-811 -2356c-10 2 -20 3 -30 3c-11 0 -21 -1 -31 -3l811 2356c10 -2 20 -3 31 -3c10 0 20 1 30 3"],8425:[779,-651,1855,0,1855,"1855 779v-128c-6 2 -13 3 -20 3s-14 -1 -20 -3v68h-1775v-68c-6 2 -13 3 -20 3s-14 -1 -20 -3v128h1855"],8730:[1380,850,743,120,773,"773 1320h-139l-148 -2170c-13 2 -27 3 -40 3c-14 0 -27 -1 -41 -3l-219 1020h-66v60h154l171 -796l133 1946h195v-60"],8739:[1079,579,218,80,138,"138 -579c-10 2 -19 3 -29 3s-19 -1 -29 -3v1658c10 -2 19 -3 29 -3s19 1 29 3v-1658"],8741:[1079,579,396,80,316,"138 -579c-10 2 -19 3 -29 3s-19 -1 -29 -3v1658c10 -2 19 -3 29 -3s19 1 29 3v-1658zM316 -579c-10 2 -19 3 -29 3s-19 -1 -29 -3v1658c10 -2 19 -3 29 -3s19 1 29 3v-1658"],8968:[1099,579,479,135,389,"389 1099c-2 -6 -3 -13 -3 -20s1 -14 3 -20h-182v-1638c-12 2 -24 3 -36 3s-24 -1 -36 -3v1678h254"],8969:[1099,579,479,90,344,"344 -579c-12 2 -24 3 -36 3s-24 -1 -36 -3v1638h-182c2 6 3 13 3 20s-1 14 -3 20h254v-1678"],8970:[1079,599,479,135,389,"389 -599h-254v1678c12 -2 24 -3 36 -3s24 1 36 3v-1638h182c-2 -6 -3 -13 -3 -20s1 -14 3 -20"],8971:[1079,599,479,90,344,"344 1079v-1678h-254c2 6 3 13 3 20s-1 14 -3 20h182v1638c12 -2 24 -3 36 -3s24 1 36 3"],9001:[1433,933,528,90,438,"438 -923c-7 0 -14 0 -21 -2c-6 -2 -12 -4 -18 -8l-309 1183l309 1183c6 -4 12 -6 18 -8c7 -2 14 -2 21 -2l-264 -1173"],9002:[1433,933,528,90,438,"438 250l-309 -1183c-6 4 -12 6 -19 8c-6 2 -13 2 -20 2l263 1173l-263 1173c7 0 14 0 20 2c7 2 13 4 19 8"],9140:[779,-651,1855,0,1855,"1855 779v-128c-6 2 -13 3 -20 3s-14 -1 -20 -3v68h-1775v-68c-6 2 -13 3 -20 3s-14 -1 -20 -3v128h1855"],9141:[-181,309,1855,0,1855,"1855 -309h-1855v128c6 -2 13 -3 20 -3s14 1 20 3v-68h1775v68c6 -2 13 -3 20 -3s14 1 20 3v-128"],9180:[788,-570,2528,0,2528,"2528 598c-6 -3 -11 -7 -16 -12s-9 -10 -12 -16c-111 111 -460 158 -993 158h-486c-533 0 -881 -47 -993 -158c-3 6 -7 11 -12 16s-10 9 -16 12c115 115 471 190 1021 190h486c550 0 906 -75 1021 -190"],9181:[-100,318,2528,0,2528,"2528 -128c-115 -115 -471 -190 -1021 -190h-486c-550 0 -906 75 -1021 190c6 3 11 7 16 12s9 10 12 16c112 -111 460 -158 993 -158h486c533 0 882 47 993 158c3 -6 7 -11 12 -16s10 -9 16 -12"],9182:[805,-588,2538,0,2538,"2538 602c-7 -1 -14 -2 -20 -4c-7 -2 -13 -6 -18 -10c-23 64 -141 82 -328 82h-556c-187 0 -303 36 -347 86c-44 -50 -160 -86 -347 -86h-556c-187 0 -305 -18 -328 -82c-6 4 -12 8 -18 10c-7 2 -13 3 -20 4c27 73 151 128 366 128h556c209 0 327 12 327 75 c6 -2 13 -3 20 -3s13 1 20 3c0 -63 118 -75 327 -75h556c214 0 339 -55 366 -128"],9183:[-118,335,2538,0,2538,"2538 -132c-27 -73 -152 -128 -366 -128h-556c-209 0 -327 -12 -327 -75c-7 2 -13 3 -20 3s-14 -1 -20 -3c0 63 -118 75 -327 75h-556c-215 0 -339 55 -366 128c7 1 13 2 20 4c6 2 12 6 18 10c23 -64 141 -82 328 -82h556c187 0 303 -36 347 -86c44 50 160 86 347 86h556 c187 0 305 18 328 82c5 -4 11 -8 18 -10c6 -2 13 -3 20 -4"],9184:[736,-526,2572,0,2572,"2572 526c-12 2 -24 3 -36 3s-24 -1 -36 -3l-138 138h-2152l-138 -138c-12 2 -24 3 -36 3s-24 -1 -36 -3l210 210h2152"],9185:[-56,266,2572,0,2572,"2572 -56l-210 -210h-2152l-210 210c12 -2 24 -3 36 -3s24 1 36 3l138 -138h2152l138 138c12 -2 24 -3 36 -3s24 1 36 3"],10214:[1099,599,487,135,397,"397 -599h-262v1698h262c-2 -6 -3 -13 -3 -20s1 -14 3 -20h-91v-1618h91c-2 -6 -3 -13 -3 -20s1 -14 3 -20zM266 -559v1618h-91v-1618h91"],10215:[1099,599,487,90,352,"352 -599h-262c2 6 3 13 3 20s-1 14 -3 20h91v1618h-91c2 6 3 13 3 20s-1 14 -3 20h262v-1698zM312 1059h-91v-1618h91v1618"],10216:[1433,933,528,90,438,"438 -923c-7 0 -14 0 -21 -2c-6 -2 -12 -4 -18 -8l-309 1183l309 1183c6 -4 12 -6 18 -8c7 -2 14 -2 21 -2l-264 -1173"],10217:[1433,933,528,90,438,"438 250l-309 -1183c-6 4 -12 6 -19 8c-6 2 -13 2 -20 2l263 1173l-263 1173c7 0 14 0 20 2c7 2 13 4 19 8"],10218:[1433,933,812,90,722,"438 -923c-7 0 -14 0 -21 -2c-6 -2 -12 -4 -18 -8l-309 1183l309 1183c6 -4 12 -6 18 -8c7 -2 14 -2 21 -2l-264 -1173zM722 -923c-7 0 -14 0 -21 -2c-6 -2 -13 -4 -18 -8l-309 1183l309 1183c5 -4 12 -6 18 -8c7 -2 14 -2 21 -2l-264 -1173"],10219:[1433,933,812,90,722,"722 250l-309 -1183c-6 4 -12 6 -19 8s-13 2 -20 2l263 1173l-263 1173c7 0 13 0 20 2s13 4 19 8zM438 250l-309 -1183c-6 4 -12 6 -19 8c-6 2 -13 2 -20 2l263 1173l-263 1173c7 0 14 0 20 2c7 2 13 4 19 8"],10222:[1093,593,399,135,309,"309 1065c-78 -78 -102 -293 -102 -608v-414c0 -315 24 -530 102 -608c-6 -3 -11 -7 -16 -12s-9 -10 -12 -16c-83 83 -146 303 -146 636v414c0 333 63 553 146 636c3 -6 7 -11 12 -16s10 -9 16 -12"],10223:[1093,593,399,90,264,"264 43c0 -333 -63 -553 -146 -636c-3 6 -7 11 -12 16s-10 9 -16 12c78 78 102 293 102 608v414c0 315 -24 530 -102 608c6 3 11 7 16 12s9 10 12 16c83 -83 146 -303 146 -636v-414"]};MathJax.Ajax.loadComplete(MathJax.OutputJax.SVG.fontDir+"/Size4/Regular/Main.js");
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assets/js/mathjax/extensions/MathZoom.js
/*
 *  /MathJax/extensions/MathZoom.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a,d,f,c,j){var k="2.7.5";var i=a.CombineConfig("MathZoom",{styles:{"#MathJax_Zoom":{position:"absolute","background-color":"#F0F0F0",overflow:"auto",display:"block","z-index":301,padding:".5em",border:"1px solid black",margin:0,"font-weight":"normal","font-style":"normal","text-align":"left","text-indent":0,"text-transform":"none","line-height":"normal","letter-spacing":"normal","word-spacing":"normal","word-wrap":"normal","white-space":"nowrap","float":"none","-webkit-box-sizing":"content-box","-moz-box-sizing":"content-box","box-sizing":"content-box","box-shadow":"5px 5px 15px #AAAAAA","-webkit-box-shadow":"5px 5px 15px #AAAAAA","-moz-box-shadow":"5px 5px 15px #AAAAAA","-khtml-box-shadow":"5px 5px 15px #AAAAAA",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=2, OffY=2, Color='gray', Positive='true')"},"#MathJax_ZoomOverlay":{position:"absolute",left:0,top:0,"z-index":300,display:"inline-block",width:"100%",height:"100%",border:0,padding:0,margin:0,"background-color":"white",opacity:0,filter:"alpha(opacity=0)"},"#MathJax_ZoomFrame":{position:"relative",display:"inline-block",height:0,width:0},"#MathJax_ZoomEventTrap":{position:"absolute",left:0,top:0,"z-index":302,display:"inline-block",border:0,padding:0,margin:0,"background-color":"white",opacity:0,filter:"alpha(opacity=0)"}}});var e,b,g;MathJax.Hub.Register.StartupHook("MathEvents Ready",function(){g=MathJax.Extension.MathEvents.Event;e=MathJax.Extension.MathEvents.Event.False;b=MathJax.Extension.MathEvents.Hover});var h=MathJax.Extension.MathZoom={version:k,settings:a.config.menuSettings,scrollSize:18,HandleEvent:function(n,l,m){if(h.settings.CTRL&&!n.ctrlKey){return true}if(h.settings.ALT&&!n.altKey){return true}if(h.settings.CMD&&!n.metaKey){return true}if(h.settings.Shift&&!n.shiftKey){return true}if(!h[l]){return true}return h[l](n,m)},Click:function(m,l){if(this.settings.zoom==="Click"){return this.Zoom(m,l)}},DblClick:function(m,l){if(this.settings.zoom==="Double-Click"||this.settings.zoom==="DoubleClick"){return this.Zoom(m,l)}},Hover:function(m,l){if(this.settings.zoom==="Hover"){this.Zoom(m,l);return true}return false},Zoom:function(o,u){this.Remove();b.ClearHoverTimer();g.ClearSelection();var s=MathJax.OutputJax[u.jaxID];var p=s.getJaxFromMath(u);if(p.hover){b.UnHover(p)}var q=this.findContainer(u);var l=Math.floor(0.85*q.clientWidth),t=Math.max(document.body.clientHeight,document.documentElement.clientHeight);if(this.getOverflow(q)!=="visible"){t=Math.min(q.clientHeight,t)}t=Math.floor(0.85*t);var n=d.Element("span",{id:"MathJax_ZoomFrame"},[["span",{id:"MathJax_ZoomOverlay",onmousedown:this.Remove}],["span",{id:"MathJax_Zoom",onclick:this.Remove,style:{visibility:"hidden",fontSize:this.settings.zscale}},[["span",{style:{display:"inline-block","white-space":"nowrap"}}]]]]);var z=n.lastChild,w=z.firstChild,r=n.firstChild;u.parentNode.insertBefore(n,u);u.parentNode.insertBefore(u,n);if(w.addEventListener){w.addEventListener("mousedown",this.Remove,true)}var m=z.offsetWidth||z.clientWidth;l-=m;t-=m;z.style.maxWidth=l+"px";z.style.maxHeight=t+"px";if(this.msieTrapEventBug){var y=d.Element("span",{id:"MathJax_ZoomEventTrap",onmousedown:this.Remove});n.insertBefore(y,z)}if(this.msieZIndexBug){var v=d.addElement(document.body,"img",{src:"about:blank",id:"MathJax_ZoomTracker",width:0,height:0,style:{width:0,height:0,position:"relative"}});n.style.position="relative";n.style.zIndex=i.styles["#MathJax_ZoomOverlay"]["z-index"];n=v}var x=s.Zoom(p,w,u,l,t);if(this.msiePositionBug){if(this.msieSizeBug){z.style.height=x.zH+"px";z.style.width=x.zW+"px"}if(z.offsetHeight>t){z.style.height=t+"px";z.style.width=(x.zW+this.scrollSize)+"px"}if(z.offsetWidth>l){z.style.width=l+"px";z.style.height=(x.zH+this.scrollSize)+"px"}}if(this.operaPositionBug){z.style.width=Math.min(l,x.zW)+"px"}if(z.offsetWidth>m&&z.offsetWidth-m<l&&z.offsetHeight-m<t){z.style.overflow="visible"}this.Position(z,x);if(this.msieTrapEventBug){y.style.height=z.clientHeight+"px";y.style.width=z.clientWidth+"px";y.style.left=(parseFloat(z.style.left)+z.clientLeft)+"px";y.style.top=(parseFloat(z.style.top)+z.clientTop)+"px"}z.style.visibility="";if(this.settings.zoom==="Hover"){r.onmouseover=this.Remove}if(window.addEventListener){addEventListener("resize",this.Resize,false)}else{if(window.attachEvent){attachEvent("onresize",this.Resize)}else{this.onresize=window.onresize;window.onresize=this.Resize}}a.signal.Post(["math zoomed",p]);return e(o)},Position:function(p,r){p.style.display="none";var q=this.Resize(),m=q.x,s=q.y,l=r.mW;p.style.display="";var o=-l-Math.floor((p.offsetWidth-l)/2),n=r.Y;p.style.left=Math.max(o,10-m)+"px";p.style.top=Math.max(n,10-s)+"px";if(!h.msiePositionBug){h.SetWH()}},Resize:function(m){if(h.onresize){h.onresize(m)}var q=document.getElementById("MathJax_ZoomFrame"),l=document.getElementById("MathJax_ZoomOverlay");var o=h.getXY(q),n=h.findContainer(q);if(h.getOverflow(n)!=="visible"){l.scroll_parent=n;var p=h.getXY(n);o.x-=p.x;o.y-=p.y;p=h.getBorder(n);o.x-=p.x;o.y-=p.y}l.style.left=(-o.x)+"px";l.style.top=(-o.y)+"px";if(h.msiePositionBug){setTimeout(h.SetWH,0)}else{h.SetWH()}return o},SetWH:function(){var l=document.getElementById("MathJax_ZoomOverlay");if(!l){return}l.style.display="none";var m=l.scroll_parent||document.documentElement||document.body;l.style.width=m.scrollWidth+"px";l.style.height=Math.max(m.clientHeight,m.scrollHeight)+"px";l.style.display=""},findContainer:function(l){l=l.parentNode;while(l.parentNode&&l!==document.body&&h.getOverflow(l)==="visible"){l=l.parentNode}return l},getOverflow:(window.getComputedStyle?function(l){return getComputedStyle(l).overflow}:function(l){return(l.currentStyle||{overflow:"visible"}).overflow}),getBorder:function(o){var m={thin:1,medium:2,thick:3};var n=(window.getComputedStyle?getComputedStyle(o):(o.currentStyle||{borderLeftWidth:0,borderTopWidth:0}));var l=n.borderLeftWidth,p=n.borderTopWidth;if(m[l]){l=m[l]}else{l=parseInt(l)}if(m[p]){p=m[p]}else{p=parseInt(p)}return{x:l,y:p}},getXY:function(o){var l=0,n=0,m;m=o;while(m.offsetParent){l+=m.offsetLeft;m=m.offsetParent}if(h.operaPositionBug){o.style.border="1px solid"}m=o;while(m.offsetParent){n+=m.offsetTop;m=m.offsetParent}if(h.operaPositionBug){o.style.border=""}return{x:l,y:n}},Remove:function(n){var p=document.getElementById("MathJax_ZoomFrame");if(p){var o=MathJax.OutputJax[p.previousSibling.jaxID];var l=o.getJaxFromMath(p.previousSibling);a.signal.Post(["math unzoomed",l]);p.parentNode.removeChild(p);p=document.getElementById("MathJax_ZoomTracker");if(p){p.parentNode.removeChild(p)}if(h.operaRefreshBug){var m=d.addElement(document.body,"div",{style:{position:"fixed",left:0,top:0,width:"100%",height:"100%",backgroundColor:"white",opacity:0},id:"MathJax_OperaDiv"});document.body.removeChild(m)}if(window.removeEventListener){removeEventListener("resize",h.Resize,false)}else{if(window.detachEvent){detachEvent("onresize",h.Resize)}else{window.onresize=h.onresize;delete h.onresize}}}return e(n)}};a.Browser.Select({MSIE:function(l){var n=(document.documentMode||0);var m=(n>=9);h.msiePositionBug=!m;h.msieSizeBug=l.versionAtLeast("7.0")&&(!document.documentMode||n===7||n===8);h.msieZIndexBug=(n<=7);h.msieInlineBlockAlignBug=(n<=7);h.msieTrapEventBug=!window.addEventListener;if(document.compatMode==="BackCompat"){h.scrollSize=52}if(m){delete i.styles["#MathJax_Zoom"].filter}},Opera:function(l){h.operaPositionBug=true;h.operaRefreshBug=true}});h.topImg=(h.msieInlineBlockAlignBug?d.Element("img",{style:{width:0,height:0,position:"relative"},src:"about:blank"}):d.Element("span",{style:{width:0,height:0,display:"inline-block"}}));if(h.operaPositionBug||h.msieTopBug){h.topImg.style.border="1px solid"}MathJax.Callback.Queue(["StartupHook",MathJax.Hub.Register,"Begin Styles",{}],["Styles",f,i.styles],["Post",a.Startup.signal,"MathZoom Ready"],["loadComplete",f,"[MathJax]/extensions/MathZoom.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.OutputJax["HTML-CSS"],MathJax.OutputJax.NativeMML);
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assets/js/mathjax/extensions/jsMath2jax.js
/*
 *  /MathJax/extensions/jsMath2jax.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Extension.jsMath2jax={version:"2.7.5",config:{preview:"TeX"},PreProcess:function(b){if(!this.configured){this.config=MathJax.Hub.CombineConfig("jsMath2jax",this.config);if(this.config.Augment){MathJax.Hub.Insert(this,this.config.Augment)}if(typeof(this.config.previewTeX)!=="undefined"&&!this.config.previewTeX){this.config.preview="none"}this.previewClass=MathJax.Hub.config.preRemoveClass;this.configured=true}if(typeof(b)==="string"){b=document.getElementById(b)}if(!b){b=document.body}var c=b.getElementsByTagName("span"),a;for(a=c.length-1;a>=0;a--){if(String(c[a].className).match(/(^| )math( |$)/)){this.ConvertMath(c[a],"")}}var d=b.getElementsByTagName("div");for(a=d.length-1;a>=0;a--){if(String(d[a].className).match(/(^| )math( |$)/)){this.ConvertMath(d[a],"; mode=display")}}},ConvertMath:function(c,d){if(c.getElementsByTagName("script").length===0){var b=c.parentNode,a=this.createMathTag(d,c.innerHTML);if(c.nextSibling){b.insertBefore(a,c.nextSibling)}else{b.appendChild(a)}if(this.config.preview!=="none"){this.createPreview(c)}b.removeChild(c)}},createPreview:function(b){var a=MathJax.Hub.config.preRemoveClass;var c=this.config.preview;if(c==="none"){return}if((b.previousSibling||{}).className===a){return}if(c==="TeX"){c=[this.filterPreview(b.innerHTML)]}if(c){c=MathJax.HTML.Element("span",{className:a},c);b.parentNode.insertBefore(c,b)}},createMathTag:function(c,b){b=b.replace(/&lt;/g,"<").replace(/&gt;/g,">").replace(/&amp;/g,"&");var a=document.createElement("script");a.type="math/tex"+c;MathJax.HTML.setScript(a,b);return a},filterPreview:function(a){return a}};MathJax.Hub.Register.PreProcessor(["PreProcess",MathJax.Extension.jsMath2jax],8);MathJax.Ajax.loadComplete("[MathJax]/extensions/jsMath2jax.js");




assets/js/mathjax/extensions/MatchWebFonts.js
/*
 *  /MathJax/extensions/MatchWebFonts.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(c,b){var d="2.7.5";var a=MathJax.Hub.CombineConfig("MatchWebFonts",{matchFor:{"HTML-CSS":true,NativeMML:true,SVG:true},fontCheckDelay:500,fontCheckTimeout:15*1000,});MathJax.Extension.MatchWebFonts={version:d,config:a};c.Register.StartupHook("HTML-CSS Jax Ready",function(){var e=MathJax.OutputJax["HTML-CSS"];var f=e.postTranslate;e.Augment({postTranslate:function(h,g){if(!g&&a.matchFor["HTML-CSS"]&&this.config.matchFontHeight){b.timer.start(b,["checkFonts",this,h.jax[this.id]],a.fontCheckDelay,a.fontCheckTimeout)}return f.apply(this,arguments)},checkFonts:function(k,o){if(k.time(function(){})){return}var s=[],p,l,g=false;for(p=0,l=o.length;p<l;p++){script=o[p];if(script.parentNode&&script.MathJax.elementJax){script.parentNode.insertBefore(this.EmExSpan.cloneNode(true),script)}}for(p=0,l=o.length;p<l;p++){script=o[p];if(!script.parentNode){continue}g=true;var h=script.MathJax.elementJax;if(!h){continue}var r=script.previousSibling;var q=r.firstChild.offsetHeight/60;var j=r.lastChild.lastChild.offsetHeight/60;if(q===0||q==="NaN"){q=this.defaultEx;j=this.defaultEm}if(q!==h.HTMLCSS.ex||j!==h.HTMLCSS.em){var n=q/this.TeX.x_height/j;n=Math.floor(Math.max(this.config.minScaleAdjust/100,n)*this.config.scale);if(n/100!==h.scale){s.push(script);o[p]={}}}}o=o.concat(s);for(p=0,l=o.length;p<l;p++){script=o[p];if(script&&script.parentNode&&script.MathJax.elementJax){script.parentNode.removeChild(script.previousSibling)}}if(s.length){c.Queue(["Rerender",c,[s],{}])}if(g){setTimeout(k,k.delay)}}})});c.Register.StartupHook("SVG Jax Ready",function(){var f=MathJax.OutputJax.SVG;var e=f.postTranslate;f.Augment({postTranslate:function(h,g){if(!g&&a.matchFor.SVG){b.timer.start(b,["checkFonts",this,h.jax[this.id]],a.fontCheckDelay,a.fontCheckTimeout)}return e.apply(this,arguments)},checkFonts:function(j,l){if(j.time(function(){})){return}var q=[],n,k,g=false;for(n=0,k=l.length;n<k;n++){script=l[n];if(script.parentNode&&script.MathJax.elementJax){script.parentNode.insertBefore(this.ExSpan.cloneNode(true),script)}}for(n=0,k=l.length;n<k;n++){script=l[n];if(!script.parentNode){continue}g=true;var h=script.MathJax.elementJax;if(!h){continue}var p=script.previousSibling;var o=p.firstChild.offsetHeight/60;if(o===0||o==="NaN"){o=this.defaultEx}if(o!==h.SVG.ex){q.push(script);l[n]={}}}l=l.concat(q);for(n=0,k=l.length;n<k;n++){script=l[n];if(script.parentNode&&script.MathJax.elementJax){script.parentNode.removeChild(script.previousSibling)}}if(q.length){c.Queue(["Rerender",c,[q],{}])}if(g){setTimeout(j,j.delay)}}})});c.Register.StartupHook("NativeMML Jax Ready",function(){var e=MathJax.OutputJax.NativeMML;var f=e.postTranslate;e.Augment({postTranslate:function(g){if(!c.Browser.isMSIE&&a.matchFor.NativeMML){b.timer.start(b,["checkFonts",this,g.jax[this.id]],a.fontCheckDelay,a.fontCheckTimeout)}f.apply(this,arguments)},checkFonts:function(A,l){if(A.time(function(){})){return}var t=[],q=[],o=[],w,s,B;for(w=0,s=l.length;w<s;w++){B=l[w];if(B.parentNode&&B.MathJax.elementJax){B.parentNode.insertBefore(this.EmExSpan.cloneNode(true),B)}}for(w=0,s=l.length;w<s;w++){B=l[w];if(!B.parentNode){continue}var g=B.MathJax.elementJax;if(!g){continue}var v=document.getElementById(g.inputID+"-Frame");var k=v.getElementsByTagName("math")[0];if(!k){continue}g=g.NativeMML;var y=B.previousSibling;var z=y.firstChild.offsetWidth/60;var h=y.lastChild.offsetWidth/60;if(z===0||z==="NaN"){z=this.defaultEx;h=this.defaultMEx}var r=(z!==g.ex);if(r||h!=g.mex){var C=(this.config.matchFontHeight&&h>1?z/h:1);C=Math.floor(Math.max(this.config.minScaleAdjust/100,C)*this.config.scale);if(C/100!==g.scale){o.push([v.style,C])}g.scale=C/100;g.fontScale=C+"%";g.ex=z;g.mex=h}if("scrollWidth" in g&&(r||g.scrollWidth!==k.firstChild.scrollWidth)){g.scrollWidth=k.firstChild.scrollWidth;t.push([k.parentNode.style,g.scrollWidth/g.ex/g.scale])}if(k.MathJaxMtds){for(var u=0,p=k.MathJaxMtds.length;u<p;u++){if(!k.MathJaxMtds[u].parentNode){continue}if(r||k.MathJaxMtds[u].firstChild.scrollWidth!==g.mtds[u]){g.mtds[u]=k.MathJaxMtds[u].firstChild.scrollWidth;q.push([k.MathJaxMtds[u],g.mtds[u]/g.ex])}}}}for(w=0,s=l.length;w<s;w++){B=l[w];if(B.parentNode&&B.MathJax.elementJax){B.parentNode.removeChild(B.previousSibling)}}for(w=0,s=o.length;w<s;w++){o[w][0].fontSize=o[w][1]+"%"}for(w=0,s=t.length;w<s;w++){t[w][0].width=t[w][1].toFixed(3)+"ex"}for(w=0,s=q.length;w<s;w++){var x=q[w][0].getAttribute("style");x=x.replace(/(($|;)\s*min-width:).*?ex/,"$1 "+q[w][1].toFixed(3)+"ex");q[w][0].setAttribute("style",x)}setTimeout(A,A.delay)}})});c.Startup.signal.Post("MatchWebFonts Extension Ready");b.loadComplete("[MathJax]/extensions/MatchWebFonts.js")})(MathJax.Hub,MathJax.Ajax);




assets/js/mathjax/extensions/MathEvents.js
/*
 *  /MathJax/extensions/MathEvents.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(d,h,l,g,m,b,j){var p="2.7.5";var i=MathJax.Extension;var c=i.MathEvents={version:p};var k=d.config.menuSettings;var o={hover:500,frame:{x:3.5,y:5,bwidth:1,bcolor:"#A6D",hwidth:"15px",hcolor:"#83A"},button:{x:-6,y:-3,wx:-2},fadeinInc:0.2,fadeoutInc:0.05,fadeDelay:50,fadeoutStart:400,fadeoutDelay:15*1000,styles:{".MathJax_Hover_Frame":{"border-radius":".25em","-webkit-border-radius":".25em","-moz-border-radius":".25em","-khtml-border-radius":".25em","box-shadow":"0px 0px 15px #83A","-webkit-box-shadow":"0px 0px 15px #83A","-moz-box-shadow":"0px 0px 15px #83A","-khtml-box-shadow":"0px 0px 15px #83A",border:"1px solid #A6D ! important",display:"inline-block",position:"absolute"},".MathJax_Menu_Button .MathJax_Hover_Arrow":{position:"absolute",cursor:"pointer",display:"inline-block",border:"2px solid #AAA","border-radius":"4px","-webkit-border-radius":"4px","-moz-border-radius":"4px","-khtml-border-radius":"4px","font-family":"'Courier New',Courier","font-size":"9px",color:"#F0F0F0"},".MathJax_Menu_Button .MathJax_Hover_Arrow span":{display:"block","background-color":"#AAA",border:"1px solid","border-radius":"3px","line-height":0,padding:"4px"},".MathJax_Hover_Arrow:hover":{color:"white!important",border:"2px solid #CCC!important"},".MathJax_Hover_Arrow:hover span":{"background-color":"#CCC!important"}}};var n=c.Event={LEFTBUTTON:0,RIGHTBUTTON:2,MENUKEY:"altKey",KEY:{RETURN:13,ESCAPE:27,SPACE:32,LEFT:37,UP:38,RIGHT:39,DOWN:40},Mousedown:function(q){return n.Handler(q,"Mousedown",this)},Mouseup:function(q){return n.Handler(q,"Mouseup",this)},Mousemove:function(q){return n.Handler(q,"Mousemove",this)},Mouseover:function(q){return n.Handler(q,"Mouseover",this)},Mouseout:function(q){return n.Handler(q,"Mouseout",this)},Click:function(q){return n.Handler(q,"Click",this)},DblClick:function(q){return n.Handler(q,"DblClick",this)},Menu:function(q){return n.Handler(q,"ContextMenu",this)},Handler:function(t,r,s){if(l.loadingMathMenu){return n.False(t)}var q=b[s.jaxID];if(!t){t=window.event}t.isContextMenu=(r==="ContextMenu");if(q[r]){return q[r](t,s)}if(i.MathZoom){return i.MathZoom.HandleEvent(t,r,s)}},False:function(q){if(!q){q=window.event}if(q){if(q.preventDefault){q.preventDefault()}else{q.returnValue=false}if(q.stopPropagation){q.stopPropagation()}q.cancelBubble=true}return false},Keydown:function(r,q){if(!r){r=window.event}if(r.keyCode===n.KEY.SPACE){n.ContextMenu(r,this)}},ContextMenu:function(t,E,w){var B=b[E.jaxID],v=B.getJaxFromMath(E);var F=(B.config.showMathMenu!=null?B:d).config.showMathMenu;if(!F||(k.context!=="MathJax"&&!w)){return}if(c.msieEventBug){t=window.event||t}n.ClearSelection();f.ClearHoverTimer();if(v.hover){if(v.hover.remove){clearTimeout(v.hover.remove);delete v.hover.remove}v.hover.nofade=true}var u=MathJax.Menu;var G,D;if(u){if(u.loadingDomain){return n.False(t)}G=m.loadDomain("MathMenu");if(!G){u.jax=v;var r=u.menu.Find("Show Math As").submenu;r.items[0].name=v.sourceMenuTitle;r.items[0].format=(v.sourceMenuFormat||"MathML");r.items[1].name=j[v.inputJax].sourceMenuTitle;r.items[5].disabled=!j[v.inputJax].annotationEncoding;var A=r.items[2];A.disabled=true;var q=A.submenu.items;annotationList=MathJax.Hub.Config.semanticsAnnotations;for(var z=0,y=q.length;z<y;z++){var s=q[z].name[1];if(v.root&&v.root.getAnnotation(s)!==null){A.disabled=false;q[z].hidden=false}else{q[z].hidden=true}}var x=u.menu.Find("Math Settings","MathPlayer");x.hidden=!(v.outputJax==="NativeMML"&&d.Browser.hasMathPlayer);return u.menu.Post(t)}u.loadingDomain=true;D=function(){delete u.loadingDomain}}else{if(l.loadingMathMenu){return n.False(t)}l.loadingMathMenu=true;G=l.Require("[MathJax]/extensions/MathMenu.js");D=function(){delete l.loadingMathMenu;if(!MathJax.Menu){MathJax.Menu={}}}}var C={pageX:t.pageX,pageY:t.pageY,clientX:t.clientX,clientY:t.clientY};g.Queue(G,D,["ContextMenu",n,C,E,w]);return n.False(t)},AltContextMenu:function(s,r){var t=b[r.jaxID];var q=(t.config.showMathMenu!=null?t:d).config.showMathMenu;if(q){q=(t.config.showMathMenuMSIE!=null?t:d).config.showMathMenuMSIE;if(k.context==="MathJax"&&!k.mpContext&&q){if(!c.noContextMenuBug||s.button!==n.RIGHTBUTTON){return}}else{if(!s[n.MENUKEY]||s.button!==n.LEFTBUTTON){return}}return t.ContextMenu(s,r,true)}},ClearSelection:function(){if(c.safariContextMenuBug){setTimeout("window.getSelection().empty()",0)}if(document.selection){setTimeout("document.selection.empty()",0)}},getBBox:function(s){s.appendChild(c.topImg);var r=c.topImg.offsetTop,t=s.offsetHeight-r,q=s.offsetWidth;s.removeChild(c.topImg);return{w:q,h:r,d:t}}};var f=c.Hover={Mouseover:function(s,r){if(k.discoverable||k.zoom==="Hover"){var u=s.fromElement||s.relatedTarget,t=s.toElement||s.target;if(u&&t&&(d.isMathJaxNode(u)!==d.isMathJaxNode(t)||d.getJaxFor(u)!==d.getJaxFor(t))){var q=this.getJaxFromMath(r);if(q.hover){f.ReHover(q)}else{f.HoverTimer(q,r)}return n.False(s)}}},Mouseout:function(s,r){if(k.discoverable||k.zoom==="Hover"){var u=s.fromElement||s.relatedTarget,t=s.toElement||s.target;if(u&&t&&(d.isMathJaxNode(u)!==d.isMathJaxNode(t)||d.getJaxFor(u)!==d.getJaxFor(t))){var q=this.getJaxFromMath(r);if(q.hover){f.UnHover(q)}else{f.ClearHoverTimer()}return n.False(s)}}},Mousemove:function(s,r){if(k.discoverable||k.zoom==="Hover"){var q=this.getJaxFromMath(r);if(q.hover){return}if(f.lastX==s.clientX&&f.lastY==s.clientY){return}f.lastX=s.clientX;f.lastY=s.clientY;f.HoverTimer(q,r);return n.False(s)}},HoverTimer:function(q,r){this.ClearHoverTimer();this.hoverTimer=setTimeout(g(["Hover",this,q,r]),o.hover)},ClearHoverTimer:function(){if(this.hoverTimer){clearTimeout(this.hoverTimer);delete this.hoverTimer}},Hover:function(q,u){if(i.MathZoom&&i.MathZoom.Hover({},u)){return}var t=b[q.outputJax],v=t.getHoverSpan(q,u),y=t.getHoverBBox(q,v,u),w=(t.config.showMathMenu!=null?t:d).config.showMathMenu;var A=o.frame.x,z=o.frame.y,x=o.frame.bwidth;if(c.msieBorderWidthBug){x=0}q.hover={opacity:0,id:q.inputID+"-Hover"};var r=h.Element("span",{id:q.hover.id,isMathJax:true,style:{display:"inline-block",width:0,height:0,position:"relative"}},[["span",{className:"MathJax_Hover_Frame",isMathJax:true,style:{display:"inline-block",position:"absolute",top:this.Px(-y.h-z-x-(y.y||0)),left:this.Px(-A-x+(y.x||0)),width:this.Px(y.w+2*A),height:this.Px(y.h+y.d+2*z),opacity:0,filter:"alpha(opacity=0)"}}]]);var s=h.Element("span",{isMathJax:true,id:q.hover.id+"Menu",className:"MathJax_Menu_Button",style:{display:"inline-block","z-index":1,width:0,height:0,position:"relative"}},[["span",{className:"MathJax_Hover_Arrow",isMathJax:true,math:u,onclick:this.HoverMenu,jax:t.id,style:{left:this.Px(y.w+A+x+(y.x||0)+o.button.x),top:this.Px(-y.h-z-x-(y.y||0)-o.button.y),opacity:0,filter:"alpha(opacity=0)"}},[["span",{isMathJax:true},"\u25BC"]]]]);if(y.width){r.style.width=s.style.width=y.width;r.style.marginRight=s.style.marginRight="-"+y.width;r.firstChild.style.width=y.width;s.firstChild.style.left="";s.firstChild.style.right=this.Px(o.button.wx)}v.parentNode.insertBefore(r,v);if(w){v.parentNode.insertBefore(s,v)}if(v.style){v.style.position="relative"}this.ReHover(q)},ReHover:function(q){if(q.hover.remove){clearTimeout(q.hover.remove)}q.hover.remove=setTimeout(g(["UnHover",this,q]),o.fadeoutDelay);this.HoverFadeTimer(q,o.fadeinInc)},UnHover:function(q){if(!q.hover.nofade){this.HoverFadeTimer(q,-o.fadeoutInc,o.fadeoutStart)}},HoverFade:function(q){delete q.hover.timer;q.hover.opacity=Math.max(0,Math.min(1,q.hover.opacity+q.hover.inc));q.hover.opacity=Math.floor(1000*q.hover.opacity)/1000;var s=document.getElementById(q.hover.id),r=document.getElementById(q.hover.id+"Menu");s.firstChild.style.opacity=q.hover.opacity;s.firstChild.style.filter="alpha(opacity="+Math.floor(100*q.hover.opacity)+")";if(r){r.firstChild.style.opacity=q.hover.opacity;r.firstChild.style.filter=s.style.filter}if(q.hover.opacity===1){return}if(q.hover.opacity>0){this.HoverFadeTimer(q,q.hover.inc);return}s.parentNode.removeChild(s);if(r){r.parentNode.removeChild(r)}if(q.hover.remove){clearTimeout(q.hover.remove)}delete q.hover},HoverFadeTimer:function(q,s,r){q.hover.inc=s;if(!q.hover.timer){q.hover.timer=setTimeout(g(["HoverFade",this,q]),(r||o.fadeDelay))}},HoverMenu:function(q){if(!q){q=window.event}return b[this.jax].ContextMenu(q,this.math,true)},ClearHover:function(q){if(q.hover.remove){clearTimeout(q.hover.remove)}if(q.hover.timer){clearTimeout(q.hover.timer)}f.ClearHoverTimer();delete q.hover},Px:function(q){if(Math.abs(q)<0.006){return"0px"}return q.toFixed(2).replace(/\.?0+$/,"")+"px"},getImages:function(){if(k.discoverable){var q=new Image();q.src=o.button.src}}};var a=c.Touch={last:0,delay:500,start:function(r){var q=new Date().getTime();var s=(q-a.last<a.delay&&a.up);a.last=q;a.up=false;if(s){a.timeout=setTimeout(a.menu,a.delay,r,this);r.preventDefault()}},end:function(r){var q=new Date().getTime();a.up=(q-a.last<a.delay);if(a.timeout){clearTimeout(a.timeout);delete a.timeout;a.last=0;a.up=false;r.preventDefault();return n.Handler((r.touches[0]||r.touch),"DblClick",this)}},menu:function(r,q){delete a.timeout;a.last=0;a.up=false;return n.Handler((r.touches[0]||r.touch),"ContextMenu",q)}};d.Browser.Select({MSIE:function(q){var s=(document.documentMode||0);var r=q.versionAtLeast("8.0");c.msieBorderWidthBug=(document.compatMode==="BackCompat");c.msieEventBug=q.isIE9;c.msieAlignBug=(!r||s<8);if(s<9){n.LEFTBUTTON=1}},Safari:function(q){c.safariContextMenuBug=true},Opera:function(q){c.operaPositionBug=true},Konqueror:function(q){c.noContextMenuBug=true}});c.topImg=(c.msieAlignBug?h.Element("img",{style:{width:0,height:0,position:"relative"},src:"about:blank"}):h.Element("span",{style:{width:0,height:0,display:"inline-block"}}));if(c.operaPositionBug){c.topImg.style.border="1px solid"}c.config=o=d.CombineConfig("MathEvents",o);var e=function(){var q=o.styles[".MathJax_Hover_Frame"];q.border=o.frame.bwidth+"px solid "+o.frame.bcolor+" ! important";q["box-shadow"]=q["-webkit-box-shadow"]=q["-moz-box-shadow"]=q["-khtml-box-shadow"]="0px 0px "+o.frame.hwidth+" "+o.frame.hcolor};g.Queue(d.Register.StartupHook("End Config",{}),[e],["getImages",f],["Styles",l,o.styles],["Post",d.Startup.signal,"MathEvents Ready"],["loadComplete",l,"[MathJax]/extensions/MathEvents.js"])})(MathJax.Hub,MathJax.HTML,MathJax.Ajax,MathJax.Callback,MathJax.Localization,MathJax.OutputJax,MathJax.InputJax);
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assets/js/mathjax/extensions/MathMenu.js
/*
 *  /MathJax/extensions/MathMenu.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */
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/*
 *  /MathJax.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */
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assets/js/mathjax/extensions/AssistiveMML.js
/*
 *  /MathJax/extensions/AssistiveMML.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a,e,b,f){var c=b.config.menuSettings;var d=MathJax.Extension.AssistiveMML={version:"2.7.5",config:b.CombineConfig("AssistiveMML",{disabled:false,styles:{".MJX_Assistive_MathML":{position:"absolute!important",top:0,left:0,clip:(b.Browser.isMSIE&&(document.documentMode||0)<8?"rect(1px 1px 1px 1px)":"rect(1px, 1px, 1px, 1px)"),padding:"1px 0 0 0!important",border:"0!important",height:"1px!important",width:"1px!important",overflow:"hidden!important",display:"block!important","-webkit-touch-callout":"none","-webkit-user-select":"none","-khtml-user-select":"none","-moz-user-select":"none","-ms-user-select":"none","user-select":"none"},".MJX_Assistive_MathML.MJX_Assistive_MathML_Block":{width:"100%!important"}}}),Config:function(){if(!this.config.disabled&&c.assistiveMML==null){b.Config({menuSettings:{assistiveMML:true}})}a.Styles(this.config.styles);b.Register.MessageHook("End Math",function(g){if(c.assistiveMML){return d.AddAssistiveMathML(g[1])}})},AddAssistiveMathML:function(g){var h={jax:b.getAllJax(g),i:0,callback:MathJax.Callback({})};this.HandleMML(h);return h.callback},RemoveAssistiveMathML:function(k){var h=b.getAllJax(k),l;for(var j=0,g=h.length;j<g;j++){l=document.getElementById(h[j].inputID+"-Frame");if(l&&l.getAttribute("data-mathml")){l.removeAttribute("data-mathml");if(l.lastChild&&l.lastChild.className.match(/MJX_Assistive_MathML/)){l.removeChild(l.lastChild)}}}},HandleMML:function(l){var g=l.jax.length,h,i,n,j;while(l.i<g){h=l.jax[l.i];n=document.getElementById(h.inputID+"-Frame");if(h.outputJax!=="NativeMML"&&h.outputJax!=="PlainSource"&&n&&!n.getAttribute("data-mathml")){try{i=h.root.toMathML("").replace(/\n */g,"").replace(/<!--.*?-->/g,"")}catch(k){if(!k.restart){throw k}return MathJax.Callback.After(["HandleMML",this,l],k.restart)}n.setAttribute("data-mathml",i);j=f.addElement(n,"span",{isMathJax:true,unselectable:"on",className:"MJX_Assistive_MathML"+(h.root.Get("display")==="block"?" MJX_Assistive_MathML_Block":"")});try{j.innerHTML=i}catch(k){}n.style.position="relative";n.setAttribute("role","presentation");n.firstChild.setAttribute("aria-hidden","true");j.setAttribute("role","presentation")}l.i++}l.callback()}};b.Startup.signal.Post("AssistiveMML Ready")})(MathJax.Ajax,MathJax.Callback,MathJax.Hub,MathJax.HTML);MathJax.Callback.Queue(["Require",MathJax.Ajax,"[MathJax]/extensions/toMathML.js"],["loadComplete",MathJax.Ajax,"[MathJax]/extensions/AssistiveMML.js"],function(){MathJax.Hub.Register.StartupHook("End Config",["Config",MathJax.Extension.AssistiveMML])});




assets/js/mathjax/extensions/FontWarnings.js
/*
 *  /MathJax/extensions/FontWarnings.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(b,d){var i="2.7.5";var a="http://www.stixfonts.org/";var f="https://github.com/mathjax/MathJax/tree/master/fonts/HTML-CSS/TeX/otf";var h=b.CombineConfig("FontWarnings",{messageStyle:{position:"fixed",bottom:"4em",left:"3em",width:"40em",border:"3px solid #880000","background-color":"#E0E0E0",color:"black",padding:"1em","font-size":"small","white-space":"normal","border-radius":".75em","-webkit-border-radius":".75em","-moz-border-radius":".75em","-khtml-border-radius":".75em","box-shadow":"4px 4px 10px #AAAAAA","-webkit-box-shadow":"4px 4px 10px #AAAAAA","-moz-box-shadow":"4px 4px 10px #AAAAAA","-khtml-box-shadow":"4px 4px 10px #AAAAAA",filter:"progid:DXImageTransform.Microsoft.dropshadow(OffX=3, OffY=3, Color='gray', Positive='true')"},Message:{webFont:[["closeBox"],["webFont","MathJax is using web-based fonts to display the mathematics on this page.  These take time to download, so the page would render faster if you installed math fonts directly in your system's font folder."],["fonts"]],imageFonts:[["closeBox"],["imageFonts","MathJax is using its image fonts rather than local or web-based fonts. This will render slower than usual, and the mathematics may not print at the full resolution of your printer."],["fonts"],["webFonts"]],noFonts:[["closeBox"],["noFonts","MathJax is unable to locate a font to use to display its mathematics, and image fonts are not available, so it is falling back on generic unicode characters in hopes that your browser will be able to display them.  Some characters may not show up properly, or possibly not at all."],["fonts"],["webFonts"]]},HTML:{closeBox:[["div",{style:{position:"absolute",overflow:"hidden",top:".1em",right:".1em",border:"1px outset",width:"1em",height:"1em","text-align":"center",cursor:"pointer","background-color":"#EEEEEE",color:"#606060","border-radius":".5em","-webkit-border-radius":".5em","-moz-border-radius":".5em","-khtml-border-radius":".5em"},onclick:function(){if(c.div&&c.fade===0){if(c.timer){clearTimeout(c.timer)}c.div.style.display="none"}}},[["span",{style:{position:"relative",bottom:".2em"}},["x"]]]]],webFonts:[["p"],["webFonts","Most modern browsers allow for fonts to be downloaded over the web. Updating to a more recent version of your browser (or changing browsers) could improve the quality of the mathematics on this page."]],fonts:[["p"],["fonts","MathJax can use either the [STIX fonts](%1) or the [MathJax TeX fonts](%2).  Download and install one of those fonts to improve your MathJax experience.",a,f]],STIXfonts:[["p"],["STIXPage","This page is designed to use the [STIX fonts](%1).  Download and install those fonts to improve your MathJax experience.",a]],TeXfonts:[["p"],["TeXPage","This page is designed to use the [MathJax TeX fonts](%1).  Download and install those fonts to improve your MathJax experience.",f]]},removeAfter:12*1000,fadeoutSteps:10,fadeoutTime:1.5*1000});if(MathJax.Hub.Browser.isIE9&&document.documentMode>=9){delete h.messageStyle.filter}var c={div:null,fade:0};var e=function(m){if(c.div){return}var j=MathJax.OutputJax["HTML-CSS"],n=document.body;if(b.Browser.isMSIE){if(h.messageStyle.position==="fixed"){MathJax.Message.Init();n=document.getElementById("MathJax_MSIE_Frame")||n;if(n!==document.body){h.messageStyle.position="absolute"}}}else{delete h.messageStyle.filter}h.messageStyle.maxWidth=(document.body.clientWidth-75)+"px";var k=0;while(k<m.length){if(MathJax.Object.isArray(m[k])){if(m[k].length===1&&h.HTML[m[k][0]]){m.splice.apply(m,[k,1].concat(h.HTML[m[k][0]]))}else{if(typeof m[k][1]==="string"){var l=MathJax.Localization.lookupPhrase(["FontWarnings",m[k][0]],m[k][1]);l=MathJax.Localization.processMarkdown(l,m[k].slice(2),"FontWarnings");m.splice.apply(m,[k,1].concat(l));k+=l.length}else{k++}}}else{k++}}c.div=j.addElement(n,"div",{id:"MathJax_FontWarning",style:h.messageStyle},m);MathJax.Localization.setCSS(c.div);if(h.removeAfter){b.Register.StartupHook("End",function(){c.timer=setTimeout(g,h.removeAfter)})}d.Cookie.Set("fontWarn",{warned:true})};var g=function(){c.fade++;if(c.timer){delete c.timer}if(c.fade<h.fadeoutSteps){var j=1-c.fade/h.fadeoutSteps;c.div.style.opacity=j;c.div.style.filter="alpha(opacity="+Math.floor(100*j)+")";setTimeout(g,h.fadeoutTime/h.fadeoutSteps)}else{c.div.style.display="none"}};if(!d.Cookie.Get("fontWarn").warned){b.Startup.signal.Interest(function(m){if(m.match(/HTML-CSS Jax - /)&&!c.div){var j=MathJax.OutputJax["HTML-CSS"],n=j.config.availableFonts,l;var k=(n&&n.length);if(!k){h.HTML.fonts=[""]}else{if(n.length===1){h.HTML.fonts=h.HTML[n[0]+"fonts"]}}if(j.allowWebFonts){h.HTML.webfonts=[""]}if(m.match(/- Web-Font/)){if(k){l="webFont"}}else{if(m.match(/- using image fonts/)){l="imageFonts"}else{if(m.match(/- no valid font/)){l="noFonts"}}}if(l&&h.Message[l]){MathJax.Localization.loadDomain("FontWarnings",[e,h.Message[l]])}}})}})(MathJax.Hub,MathJax.HTML);MathJax.Ajax.loadComplete("[MathJax]/extensions/FontWarnings.js");
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assets/js/mathjax/extensions/HelpDialog.js
/*
 *  /MathJax/extensions/HelpDialog.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */
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                                 Apache License
                           Version 2.0, January 2004
                        http://www.apache.org/licenses/

   TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

   1. Definitions.

      "License" shall mean the terms and conditions for use, reproduction,
      and distribution as defined by Sections 1 through 9 of this document.

      "Licensor" shall mean the copyright owner or entity authorized by
      the copyright owner that is granting the License.

      "Legal Entity" shall mean the union of the acting entity and all
      other entities that control, are controlled by, or are under common
      control with that entity. For the purposes of this definition,
      "control" means (i) the power, direct or indirect, to cause the
      direction or management of such entity, whether by contract or
      otherwise, or (ii) ownership of fifty percent (50%) or more of the
      outstanding shares, or (iii) beneficial ownership of such entity.

      "You" (or "Your") shall mean an individual or Legal Entity
      exercising permissions granted by this License.

      "Source" form shall mean the preferred form for making modifications,
      including but not limited to software source code, documentation
      source, and configuration files.

      "Object" form shall mean any form resulting from mechanical
      transformation or translation of a Source form, including but
      not limited to compiled object code, generated documentation,
      and conversions to other media types.

      "Work" shall mean the work of authorship, whether in Source or
      Object form, made available under the License, as indicated by a
      copyright notice that is included in or attached to the work
      (an example is provided in the Appendix below).

      "Derivative Works" shall mean any work, whether in Source or Object
      form, that is based on (or derived from) the Work and for which the
      editorial revisions, annotations, elaborations, or other modifications
      represent, as a whole, an original work of authorship. For the purposes
      of this License, Derivative Works shall not include works that remain
      separable from, or merely link (or bind by name) to the interfaces of,
      the Work and Derivative Works thereof.

      "Contribution" shall mean any work of authorship, including
      the original version of the Work and any modifications or additions
      to that Work or Derivative Works thereof, that is intentionally
      submitted to Licensor for inclusion in the Work by the copyright owner
      or by an individual or Legal Entity authorized to submit on behalf of
      the copyright owner. For the purposes of this definition, "submitted"
      means any form of electronic, verbal, or written communication sent
      to the Licensor or its representatives, including but not limited to
      communication on electronic mailing lists, source code control systems,
      and issue tracking systems that are managed by, or on behalf of, the
      Licensor for the purpose of discussing and improving the Work, but
      excluding communication that is conspicuously marked or otherwise
      designated in writing by the copyright owner as "Not a Contribution."

      "Contributor" shall mean Licensor and any individual or Legal Entity
      on behalf of whom a Contribution has been received by Licensor and
      subsequently incorporated within the Work.

   2. Grant of Copyright License. Subject to the terms and conditions of
      this License, each Contributor hereby grants to You a perpetual,
      worldwide, non-exclusive, no-charge, royalty-free, irrevocable
      copyright license to reproduce, prepare Derivative Works of,
      publicly display, publicly perform, sublicense, and distribute the
      Work and such Derivative Works in Source or Object form.

   3. Grant of Patent License. Subject to the terms and conditions of
      this License, each Contributor hereby grants to You a perpetual,
      worldwide, non-exclusive, no-charge, royalty-free, irrevocable
      (except as stated in this section) patent license to make, have made,
      use, offer to sell, sell, import, and otherwise transfer the Work,
      where such license applies only to those patent claims licensable
      by such Contributor that are necessarily infringed by their
      Contribution(s) alone or by combination of their Contribution(s)
      with the Work to which such Contribution(s) was submitted. If You
      institute patent litigation against any entity (including a
      cross-claim or counterclaim in a lawsuit) alleging that the Work
      or a Contribution incorporated within the Work constitutes direct
      or contributory patent infringement, then any patent licenses
      granted to You under this License for that Work shall terminate
      as of the date such litigation is filed.

   4. Redistribution. You may reproduce and distribute copies of the
      Work or Derivative Works thereof in any medium, with or without
      modifications, and in Source or Object form, provided that You
      meet the following conditions:

      (a) You must give any other recipients of the Work or
          Derivative Works a copy of this License; and

      (b) You must cause any modified files to carry prominent notices
          stating that You changed the files; and

      (c) You must retain, in the Source form of any Derivative Works
          that You distribute, all copyright, patent, trademark, and
          attribution notices from the Source form of the Work,
          excluding those notices that do not pertain to any part of
          the Derivative Works; and

      (d) If the Work includes a "NOTICE" text file as part of its
          distribution, then any Derivative Works that You distribute must
          include a readable copy of the attribution notices contained
          within such NOTICE file, excluding those notices that do not
          pertain to any part of the Derivative Works, in at least one
          of the following places: within a NOTICE text file distributed
          as part of the Derivative Works; within the Source form or
          documentation, if provided along with the Derivative Works; or,
          within a display generated by the Derivative Works, if and
          wherever such third-party notices normally appear. The contents
          of the NOTICE file are for informational purposes only and
          do not modify the License. You may add Your own attribution
          notices within Derivative Works that You distribute, alongside
          or as an addendum to the NOTICE text from the Work, provided
          that such additional attribution notices cannot be construed
          as modifying the License.

      You may add Your own copyright statement to Your modifications and
      may provide additional or different license terms and conditions
      for use, reproduction, or distribution of Your modifications, or
      for any such Derivative Works as a whole, provided Your use,
      reproduction, and distribution of the Work otherwise complies with
      the conditions stated in this License.

   5. Submission of Contributions. Unless You explicitly state otherwise,
      any Contribution intentionally submitted for inclusion in the Work
      by You to the Licensor shall be under the terms and conditions of
      this License, without any additional terms or conditions.
      Notwithstanding the above, nothing herein shall supersede or modify
      the terms of any separate license agreement you may have executed
      with Licensor regarding such Contributions.

   6. Trademarks. This License does not grant permission to use the trade
      names, trademarks, service marks, or product names of the Licensor,
      except as required for reasonable and customary use in describing the
      origin of the Work and reproducing the content of the NOTICE file.

   7. Disclaimer of Warranty. Unless required by applicable law or
      agreed to in writing, Licensor provides the Work (and each
      Contributor provides its Contributions) on an "AS IS" BASIS,
      WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
      implied, including, without limitation, any warranties or conditions
      of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
      PARTICULAR PURPOSE. You are solely responsible for determining the
      appropriateness of using or redistributing the Work and assume any
      risks associated with Your exercise of permissions under this License.

   8. Limitation of Liability. In no event and under no legal theory,
      whether in tort (including negligence), contract, or otherwise,
      unless required by applicable law (such as deliberate and grossly
      negligent acts) or agreed to in writing, shall any Contributor be
      liable to You for damages, including any direct, indirect, special,
      incidental, or consequential damages of any character arising as a
      result of this License or out of the use or inability to use the
      Work (including but not limited to damages for loss of goodwill,
      work stoppage, computer failure or malfunction, or any and all
      other commercial damages or losses), even if such Contributor
      has been advised of the possibility of such damages.

   9. Accepting Warranty or Additional Liability. While redistributing
      the Work or Derivative Works thereof, You may choose to offer,
      and charge a fee for, acceptance of support, warranty, indemnity,
      or other liability obligations and/or rights consistent with this
      License. However, in accepting such obligations, You may act only
      on Your own behalf and on Your sole responsibility, not on behalf
      of any other Contributor, and only if You agree to indemnify,
      defend, and hold each Contributor harmless for any liability
      incurred by, or claims asserted against, such Contributor by reason
      of your accepting any such warranty or additional liability.

   END OF TERMS AND CONDITIONS

   APPENDIX: How to apply the Apache License to your work.

      To apply the Apache License to your work, attach the following
      boilerplate notice, with the fields enclosed by brackets "[]"
      replaced with your own identifying information. (Don't include
      the brackets!)  The text should be enclosed in the appropriate
      comment syntax for the file format. We also recommend that a
      file or class name and description of purpose be included on the
      same "printed page" as the copyright notice for easier
      identification within third-party archives.

   Copyright [yyyy] [name of copyright owner]

   Licensed under the Apache License, Version 2.0 (the "License");
   you may not use this file except in compliance with the License.
   You may obtain a copy of the License at

       http://www.apache.org/licenses/LICENSE-2.0

   Unless required by applicable law or agreed to in writing, software
   distributed under the License is distributed on an "AS IS" BASIS,
   WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
   See the License for the specific language governing permissions and
   limitations under the License.
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// Map NodeList to Array for forEach polyfill
if (typeof NodeList.prototype.forEach !== 'function') {
  NodeList.prototype.forEach = Array.prototype.forEach
}

// classList
(function () {
  if (typeof window.Element === 'undefined' || 'classList' in document.documentElement) return

  const prototype = Array.prototype
  const push = prototype.push
  const splice = prototype.splice
  const join = prototype.join

  function DOMTokenList (el) {
    this.el = el
    // The className needs to be trimmed and split on whitespace
    // to retrieve a list of classes.
    const classes = el.className.replace(/^\s+|\s+$/g, '').split(/\s+/)
    for (let i = 0; i < classes.length; i++) {
      push.call(this, classes[i])
    }
  };

  DOMTokenList.prototype = {
    add: function (token) {
      if (this.contains(token)) return
      push.call(this, token)
      this.el.className = this.toString()
    },
    contains: function (token) {
      return this.el.className.indexOf(token) != -1
    },
    item: function (index) {
      return this[index] || null
    },
    remove: function (token) {
      if (!this.contains(token)) return
      for (var i = 0; i < this.length; i++) {
        if (this[i] == token) break
      }
      splice.call(this, i, 1)
      this.el.className = this.toString()
    },
    toString: function () {
      return join.call(this, ' ')
    },
    toggle: function (token) {
      if (!this.contains(token)) {
        this.add(token)
      } else {
        this.remove(token)
      }

      return this.contains(token)
    }
  }

  window.DOMTokenList = DOMTokenList

  function defineElementGetter (obj, prop, getter) {
    if (Object.defineProperty) {
      Object.defineProperty(obj, prop, {
        get: getter
      })
    } else {
      obj.__defineGetter__(prop, getter)
    }
  }

  defineElementGetter(Element.prototype, 'classList', function () {
    return new DOMTokenList(this)
  })
})()

// Polyfill find, which we use in mcqs.js,
// and which doesn't work in IE and other old browsers
// https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/Array/find
// https://tc39.github.io/ecma262/#sec-array.prototype.find
if (!Array.prototype.find) {
  Object.defineProperty(Array.prototype, 'find', {
    value: function (predicate) {
      // 1. Let O be ? ToObject(this value).
      if (this == null) {
        throw new TypeError('"this" is null or not defined')
      }

      const o = Object(this)

      // 2. Let len be ? ToLength(? Get(O, "length")).
      const len = o.length >>> 0

      // 3. If IsCallable(predicate) is false, throw a TypeError exception.
      if (typeof predicate !== 'function') {
        throw new TypeError('predicate must be a function')
      }

      // 4. If thisArg was supplied, let T be thisArg; else let T be undefined.
      const thisArg = arguments[1]

      // 5. Let k be 0.
      let k = 0

      // 6. Repeat, while k < len
      while (k < len) {
        // a. Let Pk be ! ToString(k).
        // b. Let kValue be ? Get(O, Pk).
        // c. Let testResult be ToBoolean(? Call(predicate, T, « kValue, k, O »)).
        // d. If testResult is true, return kValue.
        const kValue = o[k]
        if (predicate.call(thisArg, kValue, k, o)) {
          return kValue
        }
        // e. Increase k by 1.
        k++
      }

      // 7. Return undefined.
      return undefined
    }
  })
}

// closest()
// https://developer.mozilla.org/en-US/docs/Web/API/Element/closest
if (!Element.prototype.matches) {
  Element.prototype.matches = Element.prototype.msMatchesSelector ||
                              Element.prototype.webkitMatchesSelector
}

if (!Element.prototype.closest) {
  Element.prototype.closest = function (s) {
    let el = this

    do {
      if (el.matches(s)) return el
      el = el.parentElement || el.parentNode
    } while (el !== null && el.nodeType === 1)
    return null
  }
}

// remove()
// from:https://github.com/jserz/js_piece/blob/master/DOM/ChildNode/remove()/remove().md
if (typeof CharacterData === 'function') {
  (function (arr) {
    arr.forEach(function (item) {
      if (item.hasOwnProperty('remove')) {
        return
      }
      Object.defineProperty(item, 'remove', {
        configurable: true,
        enumerable: true,
        writable: true,
        value: function remove () {
          if (this.parentNode === null) {
            return
          }
          this.parentNode.removeChild(this)
        }
      })
    })
  })([Element.prototype, CharacterData.prototype, DocumentType.prototype])
}

// Array.from()
// https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/Array/from
// Production steps of ECMA-262, Edition 6, 22.1.2.1
if (!Array.from) {
  Array.from = (function () {
    const toStr = Object.prototype.toString
    const isCallable = function (fn) {
      return typeof fn === 'function' || toStr.call(fn) === '[object Function]'
    }
    const toInteger = function (value) {
      const number = Number(value)
      if (isNaN(number)) { return 0 }
      if (number === 0 || !isFinite(number)) { return number }
      return (number > 0 ? 1 : -1) * Math.floor(Math.abs(number))
    }
    const maxSafeInteger = Math.pow(2, 53) - 1
    const toLength = function (value) {
      const len = toInteger(value)
      return Math.min(Math.max(len, 0), maxSafeInteger)
    }

    // The length property of the from method is 1.
    return function from (arrayLike/*, mapFn, thisArg */) {
      // 1. Let C be the this value.
      const C = this

      // 2. Let items be ToObject(arrayLike).
      const items = Object(arrayLike)

      // 3. ReturnIfAbrupt(items).
      if (arrayLike == null) {
        throw new TypeError('Array.from requires an array-like object - not null or undefined')
      }

      // 4. If mapfn is undefined, then let mapping be false.
      const mapFn = arguments.length > 1 ? arguments[1] : void undefined
      let T
      if (typeof mapFn !== 'undefined') {
        // 5. else
        // 5. a If IsCallable(mapfn) is false, throw a TypeError exception.
        if (!isCallable(mapFn)) {
          throw new TypeError('Array.from: when provided, the second argument must be a function')
        }

        // 5. b. If thisArg was supplied, let T be thisArg; else let T be undefined.
        if (arguments.length > 2) {
          T = arguments[2]
        }
      }

      // 10. Let lenValue be Get(items, "length").
      // 11. Let len be ToLength(lenValue).
      const len = toLength(items.length)

      // 13. If IsConstructor(C) is true, then
      // 13. a. Let A be the result of calling the [[Construct]] internal method
      // of C with an argument list containing the single item len.
      // 14. a. Else, Let A be ArrayCreate(len).
      const A = isCallable(C) ? Object(new C(len)) : new Array(len)

      // 16. Let k be 0.
      let k = 0
      // 17. Repeat, while k < len… (also steps a - h)
      let kValue
      while (k < len) {
        kValue = items[k]
        if (mapFn) {
          A[k] = typeof T === 'undefined' ? mapFn(kValue, k) : mapFn.call(T, kValue, k)
        } else {
          A[k] = kValue
        }
        k += 1
      }
      // 18. Let putStatus be Put(A, "length", len, true).
      A.length = len
      // 20. Return A.
      return A
    }
  }())
}

// String.prototype.includes
// https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/String/includes
if (!String.prototype.includes) {
  String.prototype.includes = function (search, start) {
    'use strict'

    if (search instanceof RegExp) {
      throw TypeError('first argument must not be a RegExp')
    };
    if (start === undefined) { start = 0 }
    return this.indexOf(search, start) !== -1
  }
}

/* jslint browser */
/* globals window, ActiveXObject, XMLHttpRequest, DOMParser */

// Utility functions

// https://medium.com/@mhagemann/the-ultimate-way-to-slugify-a-url-string-in-javascript-b8e4a0d849e1
function ebSlugify (string, indexTerm) {
  'use strict'

  const a = 'àáâäæãåāăąçćčđďèéêëēėęěğǵḧîïíīįìłḿñńǹňôöòóœøōõṕŕřßśšşșťțûüùúūǘůűųẃẍÿýžźż·_,:;'
  const b = 'aaaaaaaaaacccddeeeeeeeegghiiiiiilmnnnnooooooooprrsssssttuuuuuuuuuwxyyzzz-----'
  const p = new RegExp(a.split('').join('|'), 'g')

  if (indexTerm) {
    // For dynamic index terms, we want to take a different approach
    // to ensure unique ids
    return string.toString().toLowerCase()
      .replace(/\s+/g, '-') // Replace spaces with -
      .replace(p, function (c) {
        return b.charAt(a.indexOf(c))
      }) // Replace special characters
      .replace(/&amp/g, '-and-') // Replace & with 'and'
      .replace(/&/g, '-and-') // Replace & with 'and'
      .replace(/--+/g, '-') // Replace multiple - with single -
      .replace(/^-+/, '') // Trim - from start of text
      .replace(/-+$/, '') // Trim - from end of text
      .replace(/-\\\\-/g, '--') // Replace \\ with --
      .replace(/[^\w-]+/g, '') // Remove all non-word characters
  }

  return string.toString().toLowerCase()
    .replace(/\s+/g, '-') // Replace spaces with -
    .replace(p, function (c) {
      return b.charAt(a.indexOf(c))
    }) // Replace special characters
    .replace(/\//g, '-') // Replace any / with - (in non-index strings)
    .replace(/&/g, '-and-') // Replace & with 'and'
    .replace(/[^\w-]+/g, '') // Remove all non-word characters
    .replace(/--+/g, '-') // Replace multiple - with single -
    .replace(/^-+/, '') // Trim - from start of text
    .replace(/-+$/, '') // Trim - from end of text
}

// Or get the language from a URL parameter
// https://stackoverflow.com/a/901144/1781075
function ebGetParameterByName (name, url) {
  'use strict'
  if (!url) {
    url = window.location.href
  }
  name = name.replace(/[[\]]/g, '\\$&')
  const regex = new RegExp('[?&]' + name + '(=([^&#]*)|&|#|$)')
  const results = regex.exec(url)
  if (!results) {
    return null
  }
  if (!results[2]) {
    return ''
  }
  return decodeURIComponent(results[2].replace(/\+/g, ' '))
}

// Check if a page exists
// (Thanks https://stackoverflow.com/a/22097991/1781075)
function ebCheckForPage (url) {
  'use strict'
  let request
  let pageStatus = false
  if (window.XMLHttpRequest) {
    request = new XMLHttpRequest()
  } else {
    request = new ActiveXObject('Microsoft.XMLHTTP')
  }
  request.open('GET', url, false)
  request.send() // this will pause the page while we check for the response
  if (request.status === 404) {
    pageStatus = false
  } else {
    pageStatus = true
  }
  return pageStatus
}

// Check if an element has a particular computed style
function ebHasComputedStyle (element, property, value) {
  'use strict'
  const style = window.getComputedStyle(element)

  // If the element has the property, and no value is specified,
  // return true. If a value is specified, and it matches, return true.
  if (property && style[property]) {
    if (value) {
      if (style[property] === value) {
        return true
      }
    } else {
      return true
    }
  }
}

// Check if an element or its ancestors are position: relative.
// Useful when positioning an element absolutely.
// Returns the first relatively positioned parent.
// Effectively equivalent to HTMLElement.offsetParent,
// but returns false, not BODY, if no relative parent.
function ebIsPositionRelative (element) {
  'use strict'

  if (ebHasComputedStyle(element, 'position', 'relative')) {
    return element
  } else {
    if (element.tagName !== 'BODY') {
      return ebIsPositionRelative(element.parentElement)
    } else {
      return false
    }
  }
}

// Check if an element or its ancestors are position: fixed.
// Returns the first fixed positioned parent.
function ebIsPositionFixed (element) {
  'use strict'

  if (ebHasComputedStyle(element, 'position', 'fixed')) {
    return element
  } else {
    if (element.tagName !== 'BODY') {
      return ebIsPositionFixed(element.parentElement)
    } else {
      return false
    }
  }
}

// Get the nearest preceding sibling or cousin element
function ebNearestPrecedingSibling (element, tagName, iterationTrue) {
  'use strict'

  if (element) {
    // If this is our second pass, and the element matches, return it.
    if (iterationTrue && element.tagName === tagName) {
      return element

      // Otherwise, if the element's previous sibling matches, return it
    } else if (element.previousElementSibling &&
                element.previousElementSibling.tagName === tagName) {
      return element.previousElementSibling

      // Otherwise, check the previous element and then its parents' siblings' children
    } else {
      if (element.previousElementSibling) {
        return ebNearestPrecedingSibling(element.previousElementSibling, tagName, true)
      } else {
        if (element.parentNode && element.parentNode.previousElementSibling) {
          return ebNearestPrecedingSibling(element.parentNode.previousElementSibling.lastElementChild, tagName, true)
        } else {
          return false
        }
      }
    }
  } else {
    return false
  }
}

// A regex alternative to String.prototype.lastIndexOf().
// Inspired by https://stackoverflow.com/a/21420210/1781075
function ebLastIndexOfRegex (string, regex, fromIndex) {
  'use strict'

  if (fromIndex) {
    string = string.substring(0, fromIndex)
  }

  const match = string.match(regex)

  if (match) {
    return string.lastIndexOf(match[match.length - 1])
  } else {
    return -1
  }
}

// Get a truncated string without cutting a word
function ebTruncatedString (string, characters, suffix) {
  'use strict'

  // If the string is longer than the allowed characters,
  // we'll do a careful job of truncating it neatly.
  if (string.length > characters) {
    // Get a truncated string
    let truncatedString = string.slice(0, characters)

    // Where is the last space in the truncated string?
    // We want to elide from that space to get a whole word.
    const indexOfLastSpace = ebLastIndexOfRegex(truncatedString, /\s/gi)
    const elideFrom = indexOfLastSpace
    truncatedString = truncatedString.slice(0, elideFrom)

    // We don't want certain punctuation marks at the
    // end of our nice, neat string. If the neatened, truncated string
    // ends in one of those characters, chop it off.
    const unwantedTrailingPunctuation = /[:;,]/
    if (truncatedString.slice(-1).match(unwantedTrailingPunctuation)) {
      truncatedString = truncatedString.slice(0, elideFrom - 1)
    }

    // If a suffix was passed to this functio (e.g. ' …')
    // add it to the end of the string.
    if (suffix) {
      truncatedString = truncatedString + suffix
    }

    return truncatedString
  } else {
    return string
  }
}

// Toggle clickable area for exiting a modal.
// The callback should be a function that toggles
// the visibility of the modal itself.
// It will be called on every click.
let ebCurrentModalZIndex
function ebToggleClickout (modalElement, callback) {
  'use strict'

  let clickOut

  if (ebCurrentModalZIndex > 0) {
    ebCurrentModalZIndex += 1
  } else {
    ebCurrentModalZIndex = 1000
  }

  // If the clickout is present, and this modal
  // is visible (as opposed to another modal)
  if (document.getElementById('clickOut-' + modalElement.id) &&
            modalElement.getAttribute('data-modal-visible')) {
    // Don't set the z-index in the style attribute,
    // which should let stylesheets determine z-index again
    modalElement.style.zIndex = ''
    modalElement.setAttribute('data-modal-visible', false)

    // Remove the clickOut element
    clickOut = document.getElementById('clickOut-' + modalElement.id)
    clickOut.remove()

    if (callback) {
      callback()
    }
  } else {
    // Bring the modal to the front
    modalElement.style.zIndex = ebCurrentModalZIndex
    modalElement.setAttribute('data-modal-visible', true)

    // If the modal has a fixed position parent,
    // we also must set the z-index there, since it
    // creates a different stacking context that might
    // fall below our clickOut
    const fixedParent = ebIsPositionFixed(modalElement.parentElement)
    if (fixedParent) {
      fixedParent.style.zIndex = ebCurrentModalZIndex
    }

    // Add a clickOut element
    clickOut = document.createElement('div')
    clickOut.id = 'clickOut-' + modalElement.id
    clickOut.style.zIndex = ebCurrentModalZIndex - 1
    clickOut.style.position = 'fixed'
    clickOut.style.top = '0'
    clickOut.style.right = '0'
    clickOut.style.bottom = '0'
    clickOut.style.left = '0'
    clickOut.style.backgroundColor = 'black'
    clickOut.style.opacity = '0.2'
    document.body.insertAdjacentElement('beforeend', clickOut)

    if (callback) {
      callback()
    }
    // Clicking on the clickOut should remove it
    clickOut.addEventListener('click', function () {
      ebToggleClickout(modalElement)

      if (callback) {
        callback()
      }
    }, { once: true })
  }
}

// This lets us use a function from here in Node (e.g. gulp).
// This must only run in Node, hence the `window` check.
if (typeof window === 'undefined') {
  module.exports.ebSlugify = ebSlugify
}

// Check if Core Wordpress cookie is set
function ebWordpressIsLoggedIn () {
  // wordpress plugin bookmark cookie set
  return (document.cookie.indexOf('coreproject_sess') !== -1)
}

// Strip html from text
function ebStripHtml (text) {
  const doc = new DOMParser().parseFromString(text, 'text/html')
  return doc.body.textContent || ''
}

// Load settings.yml into a settings array.

// Fetch specific values from settings.yml and
// convert them into a Javascript object called settings.
// Note that some YAML keys use hyphens, which are invalid JS.
// So to use them as variables, use square brackets and quotes,
// e.g. search['search-placeholder'].
// NB: The generated settings load in client-side Javascript, so
// do not include any settings that should not be publicly available.

// Make Jekyll metadata available to Liquid










































































































































































































  

  

  

  






































// Create default settings object
var settings = {
    site: {
        baseurl: '',
        output: 'web',
        docs: false
    },
    dynamicIndexing: true,
    web: {
        images: {
            lazyload: true,
            fullscreen: true
        },
        bookmarks: {
            enabled: true,
            synchronise: false,
            elements: {
                include: '.content [id]',
                exclude: '.expandable-box .toggle'
            }
        },
        accordion: {
            enabled: true,
            level: 'h2'
        },
        search: {
            jumpBoxLocation: 'mainHeading'
        },
        wordpressUserProfile: true
    },
    app: {
        bookmarks: {
            enabled: true,
            elements: {
                include: '.content [id]',
                exclude: ''
            }
        },
        accordion: {
            enabled: true,
            level: 'h2',
            autoClose: false
        },
        search: {
            jumpBoxLocation: 'mainHeading'
        },
        wordpressUserProfile: true
    }
};

// Override default settings from Jekyll config

// Web settings


settings.site.baseurl = '/the-economy';



settings.site.output = 'epub';



settings.dynamicIndexing = true


// Override default settings from settings.yml

settings.web.images.lazyload = true;


// Override default settings from settings.yml

settings.web.images.fullscreen = true;



settings.web.bookmarks.enabled = true;



settings.web.accordion.enabled = false;



settings.web.accordion.level = 'h2';



settings.web.accordion.autoClose = false;



settings.web.search.jumpBoxLocation = 'mainHeading';



settings.web.search.wordpressUserProfile = 'true';


// App settings


settings.app.accordion.enabled = false;



settings.app.accordion.level = 'h2';



settings.app.accordion.autoClose = false;



settings.app.search.jumpBoxLocation = 'mainHeading';








// Create default metadata JS object
var metadata = {
    languages: ''
};




// Add languages to the metadata object
metadata.languages = [];
 
/* globals ebCheckForPage, locales, ebGetParameterByName, searchTerm */

// Load locales.yml into a locales array.

// -------
// Options
// -------

// Localise home pages in place, or redirect to different page?
const redirectHomepages = true

// -------------------------------------------------------------

// Convert locales.yml into a JSON string.
// Note that some keys use hyphens, which are invalid JS. So to use them
// as variables, use square brackets and quotes, e.g. search['search-placeholder'].
var locales = {"en":{"iso-name":"English","local-name":"English","project":{"organisation":"","url":"","email":"","name":"The Economy 2.0","formatted-name":"<em>The Economy</em> 2.0","creator":"The CORE team","description":"A complete introduction to economics and the economy; student-centred and motivated by real-world problems and real-world data.","image":"","credit":""},"features":{"copyright-page":"Copyright","section":"Section","sections":"Sections"},"nav":{"home":"Home — *The Economy* 2.0","menu":"Contents","next":"Next","previous":"Previous","back":"←","nav-title":"The Economy 2.0"},"links":{"anchor-link":"Link"},"home":{"read":"Read","html-title":"The Economy"},"input":{"submit":"Submit","send":"Send","show":"Show","hide":"Hide","close":"Close"},"filter":{"placeholder":"Type here…"},"search":{"placeholder":"","search-title":"Search","placeholder-searching":"Searching...","notice":"","search-results":"Search results","results-for-singular":"result found for","results-for-plural":"results found for","results-for-none":"No results found for","jump-to-first":"Jump to first result ↓"},"contact":{"placeholder":{"name":"Name","email":"Email address","message":"Message"}},"questions":{"check-answers-button":"Check my answers","feedback-correct":"Correct!","feedback-incorrect":"Incorrect","feedback-unfinished":"You haven't selected all the correct answers.","mark-correct":"&#10003;","mark-incorrect":"&#10007;"},"quiz":{"total":"Total"},"themes":{"legend-heading":"Themes and capstone units"},"beta":{"label":"Beta","message":"This book is a beta edition. It is in development, and we need your input to improve it. [Please send us feedback here](https://www.core-econ.org/contact-us/).","link":"https://www.core-econ.org/contact-us/"},"annotator":{"show-sidebar-tooltip-title":"Open annotations","show-sidebar-tooltip-description":"Tap here to show the annotations sidebar. Select text to highlight and create notes on this page.","show-annotated-text-tooltip-title":"Highlight annotations","show-annotated-text-tooltip-description":"Tap here to show or hide the annotation highlights on this page."},"accordion":{"show-all":"Expand all","close-all":"Close all"},"figures":{"see-owid":"View this data at OWiD","see-more":"Explore this data at","link-to-online-prefix":"To explore all of the slides in this figure, see the online version at ","link-to-online-suffix":".","options-button":"Graph options","see-interactive-graph":"View interactive graph","see-static-graph":"View static graph","enter-fullscreen":"Fullscreen","exit-fullscreen":"Exit fullscreen"},"video":{"options-button":"Other video options"},"cross-references":{"pre-page-number":"(page ","post-page-number":")"},"footer":{"text":"This ebook is developed by CORE Econ. More information and additional resources for learning and teaching can be found at [www.core-econ.org](https://www.core-econ.org).","credit":"Produced by <a href='https://electricbookworks.com'>Electric Book Works</a>","version":"Version"},"bookmarks":{"bookmark":"Bookmark","bookmarks":"Bookmarks","bookmarks-tip":"Tap or select text, and then tap the bookmark icon to save a bookmark. Bookmarks are saved in your cache. Clearing cached data will remove them.","bookmarks-tip-sync-enabled":"Tap or select text, and then tap the bookmark icon to save a bookmark. Unless you're <a class='bookmark-dialog-login' href='/login'>logged in</a>, bookmarks are saved in your browser, and clearing your cache will remove them.","last-location":"Your last visit","last-locations-tip":"The last time you visited, you stopped reading here.","last-location-prompt":"Continue from your last visit?","delete-bookmark":"Delete","delete-all":"Delete all","delete-bookmark-confirm":"Tap again to confirm","delete-all-bookmarks-confirm":"Tap again to confirm","bookmarks-shifted-warning":"A bookmark doesn't seem to match its original place exactly. The content on this page may have changed."},"controls":{"dark-mode":"Toggle dark mode","language-select":"Select language"},"pdf":{"notice":"For instructors' use only. Please do not share with students.","cover":"Cover"},"footnotes":{"close-footnote":"Close footnote","reversefootnote-alt":"Back to text"},"account":{"login":"Log in","my-account":"My account"},"copy":{"copy":"Copy","copied":"Copied","copy-failed":"Sorry, try again"},"share":{"share":"Share","link":"Link","email":"Email","facebook":"Facebook","linkedin":"LinkedIn","reddit":"Reddit","twitter":"Twitter","whatsapp":"WhatsApp"},"cookie-banner":{"text":"The CORE Econ website uses essential cookies to make our website work. You may disable these using your browser settings but this may affect website functionality (such as your access to logged-in resources). We would also like to use analytics cookies to help us improve the functionality of our website and improve your user experience. These analytics cookies will be set only if you accept. We do not sell or otherwise transfer personal data or usage data to any third parties or use it for any other purpose. For more detailed information about the cookies we use, see our <a href=\"https://www.core-econ.org/privacy-policy/\">Privacy policy</a>.","essential":"Accept essential cookies only","all":"Accept all cookies"},"extensions":{"read-more":"Continue reading"}},"ko":{"iso-name":"Korean","local-name":"한국어","project":{"organisation":"","url":"","email":"","name":"경제학 2.0","formatted-name":"<경제학 2.0>","creator":"코어이콘팀(The CORE Econ team)","description":"<경제학 2.0>은 경제학과 경제를 이해하기 위한 최고의 개론서입니다. 학생들 스스로 실제 세계에서 벌어지고 있는 문제를 실제 데이터를 통해 공부해나갈 수 있도록 도와줄 것입니다.","image":"","credit":""},"features":{"copyright-page":"Copyright","section":"Section","sections":"Sections"},"nav":{"home":"홈 — 경제학 2.0","menu":"목차","next":"Next","previous":"Previous","back":"←","nav-title":"경제학 2.0"},"links":{"anchor-link":"링크"},"home":{"read":"Read","html-title":"경제학"},"input":{"submit":"Submit","send":"Send","show":"Show","hide":"Hide","close":"Close"},"filter":{"placeholder":"Type here…"},"search":{"placeholder":"","search-title":"검색","placeholder-searching":"Searching...","notice":"","search-results":"Search results","results-for-singular":"result found for","results-for-plural":"results found for","results-for-none":"No results found for","jump-to-first":"Jump to first result ↓"},"contact":{"placeholder":{"name":"Name","email":"Email address","message":"Message"}},"questions":{"check-answers-button":"정답 확인","feedback-correct":"정답입니다!","feedback-incorrect":"다시 생각해보세요","feedback-unfinished":"옳은 답이 더 있습니다. 더 찾아보세요.","mark-correct":"&#10003;","mark-incorrect":"&#10007;"},"quiz":{"total":"Total"},"themes":{"legend-heading":"Themes and capstone units"},"beta":{"label":"Beta","message":"This book is a beta edition. It is in development, and we need your input to improve it. [Please send us feedback here](https://www.core-econ.org/contact-us/).","link":"https://www.core-econ.org/contact-us/"},"annotator":{"show-sidebar-tooltip-title":"Open annotations","show-sidebar-tooltip-description":"Tap here to show the annotations sidebar. Select text to highlight and create notes on this page.","show-annotated-text-tooltip-title":"Highlight annotations","show-annotated-text-tooltip-description":"Tap here to show or hide the annotation highlights on this page."},"accordion":{"show-all":"Expand all","close-all":"Close all"},"figures":{"see-owid":"OWid에서 이 데이터를 확인하기","see-more":"Explore this data at","link-to-online-prefix":"To explore all of the slides in this figure, see the online version at ","link-to-online-suffix":".","options-button":"Graph options","see-interactive-graph":"인터랙티브 그래프 보기","see-static-graph":"그래프 보기","enter-fullscreen":"전체화면","exit-fullscreen":"전체화면에서 나가기"},"video":{"options-button":"다른 옵션으로 영상보기"},"cross-references":{"pre-page-number":"(page ","post-page-number":")"},"footer":{"text":"이 전자책은 CORE Econ이 개발한 것입니다. 학습과 교육에 필요한 좀 더 많은 정보와 자료들을 www.core-econ.org에서 찾아볼 수 있습니다.","credit":"Produced by <a href='https://electricbookworks.com'>Electric Book Works</a>","version":"버전"},"bookmarks":{"bookmark":"Bookmark","bookmarks":"Bookmarks","bookmarks-tip":"Tap or select text, and then tap the bookmark icon to save a bookmark. Bookmarks are saved in your cache. Clearing cached data will remove them.","bookmarks-tip-sync-enabled":"Tap or select text, and then tap the bookmark icon to save a bookmark. Unless you're <a class='bookmark-dialog-login' href='/login'>logged in</a>, bookmarks are saved in your browser, and clearing your cache will remove them.","last-location":"Your last visit","last-locations-tip":"The last time you visited, you stopped reading here.","last-location-prompt":"Continue from your last visit?","delete-bookmark":"Delete","delete-all":"Delete all","delete-bookmark-confirm":"Tap again to confirm","delete-all-bookmarks-confirm":"Tap again to confirm","bookmarks-shifted-warning":"A bookmark doesn't seem to match its original place exactly. The content on this page may have changed."},"controls":{"dark-mode":"Toggle dark mode","language-select":"Select language"},"pdf":{"notice":"For instructors' use only. Please do not share with students.","cover":"Cover"},"footnotes":{"close-footnote":"Close footnote","reversefootnote-alt":"Back to text"},"account":{"login":"로그인","my-account":"My account"},"copy":{"copy":"Copy","copied":"Copied","copy-failed":"Sorry, try again"},"share":{"share":"Share","link":"링크","email":"Email","facebook":"Facebook","linkedin":"LinkedIn","reddit":"Reddit","twitter":"Twitter","whatsapp":"WhatsApp"},"cookie-banner":{"text":"The CORE Econ website uses essential cookies to make our website work. You may disable these using your browser settings but this may affect website functionality (such as your access to logged-in resources). We would also like to use analytics cookies to help us improve the functionality of our website and improve your user experience. These analytics cookies will be set only if you accept. We do not sell or otherwise transfer personal data or usage data to any third parties or use it for any other purpose. For more detailed information about the cookies we use, see our <a href=\"https://www.core-econ.org/privacy-policy/\">Privacy policy</a>.","essential":"Accept essential cookies only","all":"Accept all cookies"},"extensions":{"read-more":"계속해서 읽기"}}};

// Various content localisations

function localiseText (pageLanguage) {
  // Get the current URL, without any query strings or hashes
  const currentURL = window.location.href.split('?')[0].split('#')[0]

  // If this is a home page and we're redirecting to translated HTML,
  // and the language concerned is defined in locales,
  // and the page we're redirecting to exists, redirect.
  // Otherwise return to quit localising.
  if (document.body.classList.contains('home')) {
    // Create a URL to redirect to, and remove possible duplicate slashes
    // (i.e. currentURL may already end with a slash)
    const proposedTranslatedLandingPage = currentURL + '/' + pageLanguage + '/'
    const possibleDoubleSlashString = '//' + pageLanguage
    const translatedLandingPage = proposedTranslatedLandingPage.replace(possibleDoubleSlashString, '/' + pageLanguage)

    // If the translated landing page actually exists,
    // redirect to it and exit here; do not continue localising.
    if (ebCheckForPage(translatedLandingPage + 'index.html')) {
      window.location.replace(translatedLandingPage)
      // And don't continue localising
      return
    }
  }
  // Localise HTML title element on home page
  const titleElement = document.querySelector('title')
  if (titleElement &&
        document.querySelector('body.home') !== 'undefined' &&
        locales[pageLanguage].project.name &&
        locales[pageLanguage].project.name !== '') {
    titleElement.innerHTML = locales[pageLanguage].project.name
  }

  // Localise masthead
  const mastheadProjectName = document.querySelector('.masthead .masthead-project-name a')
  if (mastheadProjectName &&
        locales[pageLanguage].project.name &&
        locales[pageLanguage].project.name !== '') {
    mastheadProjectName.innerHTML = locales[pageLanguage].project.name
  }

  // Localise search
  const searchPageHeading = document.querySelector('.search-page .content h1:first-of-type')
  if (searchPageHeading &&
            locales[pageLanguage].search['search-title'] &&
            locales[pageLanguage].search['search-title'] !== '') {
    searchPageHeading.innerHTML = locales[pageLanguage].search['search-title']
  }

  // Localise search form
  const searchLanguageToLocalise = document.querySelector('#search-language')
  if (searchLanguageToLocalise) {
    searchLanguageToLocalise.setAttribute('value', pageLanguage)
  };

  // Localise search-box placeholder
  const searchInputBox = document.querySelector('.search input.search-box')
  if (searchInputBox) {
    let searchInputBoxPlaceholder = document.querySelector('.search input.search-box').placeholder
    if (searchInputBoxPlaceholder) {
      searchInputBoxPlaceholder = locales[pageLanguage].search['search-placeholder']
    }
  }

  // Localise search-box submit button
  const searchSubmitInput = document.querySelector('.search input.search-submit')
  if (searchSubmitInput) {
    searchSubmitInput.setAttribute('value', locales[pageLanguage].search['search-title'])
  }

  // Localise search form label for screen readers
  const searchFormLabel = document.querySelector('.search label.visuallyhidden')
  if (searchFormLabel) {
    searchFormLabel.innerHTML = locales[pageLanguage].search['search-title']
  }

  // Localise searching... notice
  const searchProgressPlaceholder = document.querySelector('.search-progress')
  if (searchProgressPlaceholder) {
    searchProgressPlaceholder.innerHTML = locales[pageLanguage].search['placeholder-searching']
  };

  // Localise Google CSE search snippets
  const googleCSESearchBox = document.querySelector('.search input.search-box')
  if (googleCSESearchBox) {
    googleCSESearchBox.placeholder = locales[pageLanguage].search.placeholder
  };

  // Add any notices set in locales as search.notice
  if (searchPageHeading &&
        locales[pageLanguage].search.notice &&
        locales[pageLanguage].search.notice !== '') {
    const searchNotice = document.createElement('div')
    searchNotice.classList.add('search-page-notice')
    searchNotice.innerHTML = '<p>' + locales[pageLanguage].search.notice + '</p>'
    searchPageHeading.insertAdjacentElement('afterend', searchNotice)
  };

  // We cannot localise the nav/TOC, since the root search page
  // always uses the parent-language. So we replace the nav
  // on the search page with a back button instead.
  // In case we have a back button (`$nav-bar-back-button-hide; true` in scss)
  // hide that one.
  const searchNavButtonToReplace = document.querySelector('.search-page [href="#nav"]')
  const searchNavDivToReplace = document.querySelector('.search-page #nav')
  const navBackButton = document.querySelector('.nav-back-button')
  if (searchNavButtonToReplace && navBackButton) {
    if (document.referrer !== '' || window.history.length > 0) {
      navBackButton.remove()
      searchNavButtonToReplace.innerHTML = locales[pageLanguage].nav.back
      searchNavButtonToReplace.addEventListener('click', function (ev) {
        ev.preventDefault()
        // console.log('Going back...');
        window.history.back()
      })
    };
  };
  if (searchNavDivToReplace) {
    searchNavDivToReplace.innerHTML = ''
  }

  // If no results with GSE, translate 'No results' phrase
  window.addEventListener('load', function (event) {
    const noResultsGSE = document.querySelector('.gs-no-results-result .gs-snippet')
    if (noResultsGSE) {
      noResultsGSE.innerHTML = locales[pageLanguage].search['results-for-none'] + ' ‘' + searchTerm + '’'
    }
  })

  // Localise questions
  const questionButtons = document.querySelectorAll('.question .check-answer-button')
  function replaceText (button) {
    button.innerHTML = locales[pageLanguage].questions['check-answers-button']
  }
  if (questionButtons) {
    questionButtons.forEach(replaceText)
  }
}

function ebCheckLanguageAndLocalise () {
  'use strict'

  // Get the language in the query string
  const requestedPagePanguage = ebGetParameterByName('lang')

  // If the URL parameter specifies a language,
  // and that language is defined in locales,
  // and it is not already the page language,
  // localise the page with it.
  if (requestedPagePanguage &&
            locales[requestedPagePanguage]) {
    localiseText(requestedPagePanguage)
  };
}

// Go

// Get the page language and localise accordingly
// (also check xml:lang for epub)

const pageLanguage = ebGetParameterByName('lang') ||
        document.documentElement.lang ||
        document.documentElement.getAttribute('xml:lang')

ebCheckLanguageAndLocalise()

// Give a parent elements a class name based on its child
// ------------------------------------------------------
//
// Useful for targeting an element because it contains
// a given child element. Currently not possible with CSS,
// because CSS can't target an element's parent node.
//
// E.g. before, we cannot target this h2 just because
// it contains a .place:
//
// <h2>Rebels in Snow
//     <span class="place">(Hoth)</span>
// </h2>
//
// but, after this script runs, we get:
//
// <h2 class="place-parent">Rebels in Snow
//     <span class="place">(Hoth)</span>
// </h2>
//
// Set the child element's class at Options below.

// Options: use querySelectorAll strings, comma-separated
// - `p > img:only-child`: paragraphs that contain only an image
// - `.slides .figure:nth-child(3):nth-last-child(1)`: slides that contain a summary and only two sub-slides
const ebMarkParentsOfTheseChildren = 'p > img:only-child, .slides .figure:nth-child(3):nth-last-child(1)'

// Promote
function ebMarkParent (child, prefix) {
  'use strict'

  // If the child has a classlist, copy those class names
  // to the parent with a '-parent' suffix. This creates elegant classnames for CSS.
  // Then add a class to the parent made from the selector we've used.
  if (child.classList.length > 0) {
    let i
    for (i = 0; i < child.classList.length; i += 1) {
      child.parentNode.classList.add(child.classList[i] + '-parent')
    }
  }
  child.parentNode.classList.add(prefix + '-parent')
}

// Find the child elements we're after and, if we find any,
// loop through them to mark their parents.
function ebMarkParents (queryStrings) {
  'use strict'

  // Create an array of query strings and loop through it, so that
  // we can treat each query string separately. This lets us use each query
  // string as a fallback prefix for a parent-element class name.
  const queryArray = queryStrings.split(',')
  let i, query, children, prefix, j
  for (i = 0; i < queryArray.length; i += 1) {
    query = queryArray[i].trim()
    children = document.querySelectorAll(query)
    prefix = query.toLowerCase().replace(/[^a-z0-9]+/g, '-').replace(/-$/, '').replace(/^-/, '')

    if (children.length > 0) {
      for (j = 0; j < children.length; j += 1) {
        ebMarkParent(children[j], prefix)
      }
    }
  }
}

ebMarkParents(ebMarkParentsOfTheseChildren)
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    /* global Prince, ebSlugify, NodeFilter */

// This script helps create dynamic book indexes.
// It finds all HTML comments that start with
// <!-- index or <!--index and parses each line,
// assuming each line represents an entry in the index.
// It then adds <a> targets to the start of the element
// that follows the comment, using slugs of the line.
// Comment lines that start or end with a hyphen
// start or end ranges of content that contain the
// ongoing presence of a given concept. Those targets
// take 'to' or 'from' classes, which are important
// for the separate process that generates hyperlinks
// in the final book index.

// Notes on development:
// To find comment nodes, TreeWalker is fastest.
// If the browser doesn't support TreeWalker, we iterate
// over the entire DOM ourselves, which is slower.

// This script is not used for PDF and epub outputs.
// PrinceXML does not 'see' HTML comments at all.
// So for PrinceXML output, we prerender the HTML with gulp/cheerio.
// In epub readers, the links don't work from the index
// because the targets would only exist when the target
// page is rendered. Browsers handle this fine, but not ereaders.
// So if you change this script, you may need to make similar
// changes to `renderIndexCommentsAsTargets` in gulpfile.js.

// Options
// -------
// Block-level elements are those tags that will be
// index targets for any index comment that appears
// immediately before them in the DOM. Any other elements
// not included in this list will not be targets.
// Rather, index targets will be inserted inside them
// where the index comment appears in the DOM.
// Note that element names must be uppercase here.
// (Note: our gulp equivalent uses a different logic
// that may be more reliable than this.)
// We include `script` tags so that MathJax blocks,
// which are in script tags, can also be considered
// when determining inline vs block-level index tags.
const ebIndexOptions = {
  blockLevelElements: ['H1', 'H2', 'H3', 'H4', 'H5', 'H6',
    'P', 'BLOCKQUOTE', 'OL', 'UL', 'TABLE', 'DL', 'DIV', 'SCRIPT']
}

// Process the comments, inserting anchor-tag targets
// into the DOM, which we'll link to from the book index.
function ebIndexProcessComments (comments) {
  'use strict'

  // Create an array to store IDs, which we'll test
  // for uniqueness when we create anchor tags.
  const entries = []

  // If there are no comments, note that in the
  // `data-index-targets` attribute.
  if (comments.length < 1) {
    document.body.setAttribute('data-index-targets', 'none')
  }

  // Create a counter for tracking this process
  let commentCounter = 0

  // Process each comment in the `comments` array.
  comments.forEach(function (comment) {
    // Parse each line: add to an array called
    // `commentLines`, because each line in the comment
    // will be a separate index target.
    const commentLines = comment.commentText.split('\n')

    // Process each line, i.e. each index target in the comment.
    commentLines.forEach(function (line) {
      // Remove the opening 'index:' prefix.
      const indexKeywordRegex = /^\s*index:/
      if (indexKeywordRegex.test(line)) {
        line = line.replace(indexKeywordRegex, '')
      }

      // Strip white space at start and end of line.
      line = line.trim()

      // Exit if the stripped line is now empty.
      if (line === '') {
        return
      }

      // Split the line into its entry components.
      // It might be a nested entry, where each level
      // of nesting appears after double backslash \\.
      // e.g. software \\ book-production
      const rawEntriesByLevel = line.split('\\')

      // Trim whitespace from each entry
      // https://stackoverflow.com/a/41183617/1781075
      // and remove any leading or trailing hyphens.
      const entriesByLevel = rawEntriesByLevel.map(function (str) {
        return str.trim().replace(/^~+|~+$/, '')
      })

      // Check for starting or ending hyphens.
      // If one exists, flag it as `from` or `to`.
      // Then strip the hyphen.
      // Note, JS's `startsWith` and `endsWith` are not
      // supported in PrinceXML, so we didn't use those
      // in early dev. Prince output is now handled by
      // our alternative gulp/cheerio process. So, we could
      // use them now. But this code isn't broken, so doesn't
      // need fixing.
      let from = false
      let to = false

      if (line.substring(0, 1) === '~') {
        to = true
        line = line.substring(1)
      }
      if (line.substring(line.length - 1) === '~') {
        from = true
        line = line.substring(0, line.length - 1)
      }

      // Slugify the target text to use in an ID
      // and to check for duplicate instances later.
      // The second argument indicates that we are slugifying an index term.
      const entrySlug = ebSlugify(line, true)

      // Add the slug to the array of entries,
      // where will we count occurrences of this entry.
      entries.push(entrySlug)

      // Create an object that counts occurrences
      // of this entry on the page so far.
      const entryOccurrences = entries.reduce(function (allEntries, entry) {
        if (entry in allEntries) {
          allEntries[entry] += 1
        } else {
          allEntries[entry] = 1
        }
        return allEntries
      }, {})

      // Get the number of occurrences of this entry so far.
      const occurrencesSoFar = entryOccurrences[entrySlug]

      // Use that to add a unique index-ID suffix to the entry slug.
      const id = entrySlug + '--iid-' + occurrencesSoFar

      // Create a target for each line.
      // Note: we can't use one target element for several index entries,
      // because one element can't have multiple IDs.
      // And we don't try to link index entries to IDs of existing elements
      // because those elements' IDs could change, and sometimes
      // we want our target at a specific point inline in a textnode.

      // Create a target element to link to from the index.
      const target = document.createElement('a')
      target.id = id
      target.classList.add('index-target')
      target.setAttribute('data-index-entry', entriesByLevel.slice(-1).pop())
      target.setAttribute('data-index-markup', line)

      // If this target starts or ends an indexed range,
      // add the relevant class.
      if (to) {
        target.classList.add('index-target-to')
      }
      if (from) {
        target.classList.add('index-target-from')
      }

      // Set a string that we'll use for the target below.
      // It's easiest to use `outerHTML` for this,
      // but PrinceXML doesn't support `outerHTML`, so
      // if this script ever runs in PrinceXML we have to use
      // `innerHTML`, putting the target in a temporary container.
      // This could be refactored now that we handle Prince
      // output in pre-processing with gulp/cheerio.
      let targetElementString = ''
      if (typeof Prince === 'object') {
        // Prince requires that the element contain a string
        // in order for the target to be present at all in the DOM.
        // So we give it a zero-width space character and keep it
        // out of the flow with position: absolute.
        target.innerHTML = '​' // contains zero-width space character
        target.style.position = 'absolute'

        const temporaryContainer = document.createElement('span')
        temporaryContainer.appendChild(target)
        targetElementString = temporaryContainer.innerHTML
      } else {
        targetElementString = target.outerHTML
      }

      // If the comment is between elements (e.g. between two paras)
      // then we insert the target as the first child of the next element.
      // (Look out for CSS problems caused by this. You may need CSS tweaks.)
      // Otherwise, if it's *inline* between two text nodes, we insert
      // the target exactly where it appears between those text nodes.
      // This way, a target can appear at any exact point in the text.

      if (comment.targetType === 'inline') {
        const positionOfTarget = comment.element.innerHTML.indexOf(comment.targetText)
        const newInnerHTML = comment.element.innerHTML.slice(0, positionOfTarget) +
                        targetElementString +
                        comment.element.innerHTML.slice(positionOfTarget)
        comment.element.innerHTML = newInnerHTML
      } else {
        comment.element.insertBefore(target, comment.element.firstChild)
      }
    })

    // Add this comment to the counter
    commentCounter += 1

    // Add an attribute to flag that we're done.
    if (commentCounter === comments.length) {
      document.body.setAttribute('data-index-targets', 'loaded')
    }
  })
}

// Get all the comments and add them to an array.
function ebIndexGetComments () {
  'use strict'

  const comments = []

  let indexedElement, commentValue, previousElementSibling,
    nextElementSibling, nextSibling, targetType, targetText

  // Regex for testing if a comment is an indexing comment
  const isAnIndexComment = /^\s*index:/

  // Check for TreeWalker support.
  const useTreeWalker = true // debugging option
  if (document.createTreeWalker && useTreeWalker) {
    // https://www.bennadel.com/blog/2607-finding-html-comment-nodes-in-the-dom-using-treewalker.htm
    // By default, the TreeWalker will show all of the matching DOM nodes that it
    // finds. However, we can use an optional 'filter' method that will inform the
    // DOM traversal.
    function filter (node) {
      if (node.nodeValue === ' Load scripts. ') {
        return (NodeFilter.FILTER_SKIP)
      }
      return (NodeFilter.FILTER_ACCEPT)
    }

    // IE and other browsers differ in how the filter method is passed into the
    // TreeWalker. Mozilla takes an object with an 'acceptNode' key. IE takes the
    // filter method directly. To work around this difference, we will define the
    // acceptNode function a property of itself.
    filter.acceptNode = filter

    // NOTE: The last argument [] is a deprecated, optional parameter. However, in
    // IE, the argument is not optional and therefore must be included.
    const treeWalker = document.createTreeWalker(
      document.querySelector('.content'),
      NodeFilter.SHOW_COMMENT,
      filter,
      false
    )

    while (treeWalker.nextNode()) {
      if (isAnIndexComment.test(treeWalker.currentNode.nodeValue)) {
        nextSibling = treeWalker.currentNode.nextSibling
        previousElementSibling = treeWalker.currentNode.previousElementSibling
        nextElementSibling = treeWalker.currentNode.nextElementSibling

        // If the previous or next sibling elements of the comment
        // are elements, then this comment contains index entries
        // that should point to the start of the next element.

        // If the next sibling node is a text node, and
        // it actually contains text (isn't just space),
        // then we know that the index target must be inline, i.e.
        // inside a text element like a paragraph.

        if (previousElementSibling !== null &&
                        nextElementSibling !== null &&
                        ebIndexOptions.blockLevelElements.includes(previousElementSibling.tagName) &&
                        ebIndexOptions.blockLevelElements.includes(nextElementSibling.tagName)) {
          indexedElement = treeWalker.currentNode.nextElementSibling
          targetType = 'element'
          targetText = ''
        } else {
          indexedElement = treeWalker.currentNode.parentElement
          targetType = 'inline'
          targetText = nextSibling.nodeValue
        }

        commentValue = treeWalker.currentNode.nodeValue

        // Note: do not use ES6 Object Property Shorthand,
        // it is not supported by Prince. Hence eslint-disable-line here.
        comments.push({
          commentText: commentValue,
          element: indexedElement,
          targetText: targetText, // eslint-disable-line
          targetType: targetType // eslint-disable-line
        })
      }
    }
  } else {
    function lookForComments (thisNode) {
      // Polyfill for IE < 9
      if (!Node) { // eslint-disable-line
        var Node = {} // eslint-disable-line
      }
      if (!Node.COMMENT_NODE) {
        Node.COMMENT_NODE = 8
      }

      for (thisNode = thisNode.firstChild; thisNode; thisNode = thisNode.nextSibling) {
        // If it's a comment node and it is not just whitespace
        if (thisNode.nodeType === Node.COMMENT_NODE &&
                        isAnIndexComment.test(thisNode.nodeValue)) {
          nextSibling = thisNode.nextSibling
          previousElementSibling = thisNode.previousElementSibling
          nextElementSibling = thisNode.nextElementSibling

          if (previousElementSibling !== null &&
                            nextElementSibling !== null &&
                            ebIndexOptions.blockLevelElements.includes(previousElementSibling.tagName) &&
                            ebIndexOptions.blockLevelElements.includes(nextElementSibling.tagName)) {
            indexedElement = thisNode.nextElementSibling
            targetType = 'element'
            targetText = ''
          } else {
            indexedElement = thisNode.parentElement
            targetType = 'inline'
            targetText = nextSibling.nodeValue
          }

          commentValue = thisNode.nodeValue

          // Note: do not use ES6 Object Property Shorthand,
          // it is not supported by Prince. Hence eslint-disable-line here.
          comments.push({
            commentText: commentValue,
            element: indexedElement,
            targetText: targetText, // eslint-disable-line
            targetType: targetType // eslint-disable-line
          })
        } else {
          lookForComments(thisNode)
        }
      }
    }
    lookForComments(document.body)
  }

  ebIndexProcessComments(comments)
}

// Triage before processing comments.
function ebIndexInit () {
  'use strict'

  // Don't run this if the targets are already loaded
  // (e.g. by pre-processing)
  if (document.querySelector('[data-index-targets]')) {
    return
  }

  ebIndexGetComments()
}

// Go
ebIndexInit()


    
    





    /* jslint browser */
/* globals locales, pageLanguage */

// Options
// -------
const ebShowHideOptions = {
  elementsToHide: '.show-hide', // a querySelectorAll string
  buttonShowText: locales[pageLanguage].input.show, // will be overriden if set in HTML as data-show-text
  buttonHideText: locales[pageLanguage].input.hide // will be overriden if set in HTML as data-hide-text
}

// Toggle visuallyhidden
function ebTogglePreviousSiblingVisibility (event) {
  'use strict'

  // Do not trigger listeners on the parent element.
  // This lets us use show-hide in parent containers
  // that have their own listeners.
  event.stopPropagation()

  const button = event.target
  const elementToHide = button.previousElementSibling
  if (elementToHide.classList.contains('visuallyhidden')) {
    elementToHide.classList.remove('visuallyhidden')
    button.classList.remove('show-hide-hidden')
    button.classList.add('show-hide-visible')

    // If button text has been set in the HTML, use that,
    // otherwise use our default from ebShowHideOptions above.
    if (elementToHide.getAttribute('data-hide-text')) {
      button.innerHTML = elementToHide.getAttribute('data-hide-text')
    } else {
      button.innerHTML = ebShowHideOptions.buttonHideText
    }
  } else {
    elementToHide.classList.add('visuallyhidden')
    button.classList.remove('show-hide-visible')
    button.classList.add('show-hide-hidden')

    // If button text has been set in the HTML, use that,
    // otherwise use our default from ebShowHideOptions above.
    if (elementToHide.getAttribute('data-show-text')) {
      button.innerHTML = elementToHide.getAttribute('data-show-text')
    } else {
      button.innerHTML = ebShowHideOptions.buttonShowText
    }
  }
}

// Add a show/hide button
function ebShowHideAddButton (elementToHide) {
  'use strict'
  const button = document.createElement('button')
  button.classList.add('show-hide')
  button.classList.add('show-hide-hidden')
  elementToHide.insertAdjacentElement('afterend', button)

  // If button text has been set in the HTML, use that,
  // otherwise use our default from ebShowHideOptions above.
  if (elementToHide.getAttribute('data-show-text')) {
    button.innerHTML = elementToHide.getAttribute('data-show-text')
  } else {
    button.innerHTML = ebShowHideOptions.buttonShowText
  }

  // Add a listener to the button
  button.addEventListener('click', ebTogglePreviousSiblingVisibility, false)
}

// Hide element
function ebShowHideHideInitially (elementToHide) {
  'use strict'
  elementToHide.classList.add('visuallyhidden')
  elementToHide.classList.add('show-hide-content')
}

// Process all show-hides
function ebShowHide () {
  'use strict'
  const ebShowHideElements = document.querySelectorAll(ebShowHideOptions.elementsToHide)
  let i
  for (i = 0; i < ebShowHideElements.length; i += 1) {
    ebShowHideHideInitially(ebShowHideElements[i])
    ebShowHideAddButton(ebShowHideElements[i])
  }
}

// Go!
ebShowHide()

    /* jslint browser */
/* globals window */

function ebMakeTablesMoreAccessible (table) {
  // Add scope="col" to any <th> inside <thead>
  const theadElements = table.querySelectorAll('thead')

  if (theadElements) {
    theadElements.forEach(function (theadElement) {
      const thElements = theadElement.querySelectorAll('th')
      if (thElements) {
        thElements.forEach(function (thElement) {
          thElement.setAttribute('scope', 'col')
        })
      }
    })
  }

  // Sometimes html tables are added in the markdown without <thead>
  // Safe to assume that any <th> that is in the first <tr> of a table
  // is a column header and needs scope="col"
  // Keeping this separate from the previous query just in case
  const headlessThElements = table.querySelectorAll(
    ':not(thead) > tr:first-of-type > th'
  )

  if (headlessThElements) {
    headlessThElements.forEach(function (headlessThElement) {
      headlessThElement.setAttribute('scope', 'col')
    })
  }

  // Add scope="row" to any <th> that has a rowspan attribute
  const rowSpanElements = table.querySelectorAll('th[rowspan]')

  if (rowSpanElements) {
    rowSpanElements.forEach(function (rowSpanElement) {
      rowSpanElement.setAttribute('scope', 'row')
    })
  }

  // Instances of <td class="table-row-stub"> need to change to
  // <th class="table-row-stub" scope="row">
  const rowStubElements = table.querySelectorAll('.table-row-stub')
  if (rowStubElements) {
    rowStubElements.forEach(function (rowStubElement) {
      const newRowStubElement = document.createElement('th')
      newRowStubElement.setAttribute('scope', 'row')
      newRowStubElement.classList.add('table-row-stub')
      newRowStubElement.innerHTML = rowStubElement.innerHTML

      rowStubElement.insertAdjacentElement('afterend', newRowStubElement)

      rowStubElement.remove()
    })
  }

  // Empty <th> elements need to be replaced with <td>s for accessibility
  const allTHelements = table.querySelectorAll('th')
  allTHelements.forEach(function (th) {
    if (th.innerText.trim() === '') {
      const newTD = document.createElement('td')
      th.insertAdjacentElement('afterend', newTD)
      th.remove()
    }
  })
}

function ebPositionTable (tableWrapper) {
  'use strict'

  // Get the table
  const table = tableWrapper.querySelector('table')

  // Reset table positioning
  table.style.transform = 'none'
  table.classList.remove('scrolling-table')

  // Get widths for responsiveness calculations
  const tableWrapperWidth = tableWrapper.getBoundingClientRect().width
  const tableWidth = table.getBoundingClientRect().width
  const bodyWidth = document.body.getBoundingClientRect().width
  const remainingWidth = bodyWidth - tableWidth
  const shiftLeftToCenter = (tableWidth - tableWrapperWidth) / 2

  // Center the table in the screen area
  // if it's wider than the text area, and
  // there is space left and right to shift into.
  if (tableWidth > tableWrapperWidth &&
            remainingWidth > 0) {
    table.style.transform = 'translateX(-' + shiftLeftToCenter + 'px)'
  }

  // If the table is wider than the viewport,
  // add class `responsive-table` so we can scroll with CSS.
  if (remainingWidth < 0) {
    table.classList.add('scrolling-table')
  }
}

function ebPositionAllTables () {
  'use strict'

  const tableWrappers = document.querySelectorAll('.table-wrapper')

  let i
  for (i = 0; i < tableWrappers.length; i += 1) {
    ebPositionTable(tableWrappers[i])
  }
}

// Only resize tables when resizing has stopped for 1s
function ebPositionTablesWhenResizingCompletes () {
  'use strict'
  let resizeTimeout = ''
  clearInterval(resizeTimeout)
  resizeTimeout = setTimeout(ebPositionAllTables, 1000)
}

function ebTables () {
  'use strict'

  const supported = navigator.userAgent.indexOf('Opera Mini') === -1 &&
            document.querySelector !== undefined &&
            !!Array.prototype.forEach

  if (!supported) {
    return
  }

  const tables = document.querySelectorAll('table')

  tables.forEach(function (table) {
    // make the wrapper and add a class
    const tableWrapper = document.createElement('div')
    tableWrapper.classList.add('table-wrapper')

    // add the wrapper to the DOM
    table.parentNode.insertBefore(tableWrapper, table)

    // move the table inside the wrapper
    tableWrapper.appendChild(table)

    // make the tables more accessible
    ebMakeTablesMoreAccessible(table)

    // Position the table
    ebPositionTable(tableWrapper)
  })

  // Listen for changes to screen size. If sizes changes,
  // reposition the tables.
  window.addEventListener('resize', ebPositionTablesWhenResizingCompletes)
}

ebTables()

    /* global locales, pageLanguage, XMLHttpRequest */

const ebMCQsInit = function () {
  // check for browser support of the features we use
  // and presence of mcqs
  return navigator.userAgent.indexOf('Opera Mini') === -1 &&
    'querySelector' in document &&
    !!Array.prototype.forEach &&
    'addEventListener' in window &&
    document.querySelectorAll('.question')
}

const ebMCQsFindNumberOfCorrectAnswers = function (questionCode) {
  // not digits
  const digitsRegex = /\D/

  // apply the regex
  const matchedDigitsRegex = questionCode.match(digitsRegex)

  // grab the index of the match
  const numberOfCorrectAnswers = matchedDigitsRegex.index

  return numberOfCorrectAnswers
}

const ebMCQsPositionOfCorrectAnswer = function (trimmedQuestionCode) {
  // vowels * numberOfCorrectAnswers, then consonants * numberOfCorrectAnswers, repeated numberOfCorrectAnswers times
  // vowel regex
  const vowelRegex = /[aeiou]*/

  // apply the regex
  const matchedVowelRegex = trimmedQuestionCode.match(vowelRegex)

  // get the length of the matched thing
  const positionOfCorrectAnswer = matchedVowelRegex[0].length

  return positionOfCorrectAnswer
}

const ebMCQsDobfuscateQuestionCode = function (questionCode) {
  // find the first batch of numbers in the string
  const numberOfCorrectAnswers = ebMCQsFindNumberOfCorrectAnswers(questionCode)

  // trim the string
  const questionCodeLength = questionCode.length
  let trimmedQuestionCode = questionCode.substr(numberOfCorrectAnswers, questionCodeLength)

  // initialise our array
  const correctAnswers = []

  // loop for the right length: numberOfCorrectAnswers long
  for (let i = 0; i < numberOfCorrectAnswers; i++) {
    const positionOfCorrectAnswer = ebMCQsPositionOfCorrectAnswer(trimmedQuestionCode)
    correctAnswers.push(positionOfCorrectAnswer)

    // trim the bit we've used out of the string
    trimmedQuestionCode = trimmedQuestionCode.substr(positionOfCorrectAnswer * 2, trimmedQuestionCode.length)
  }
  return correctAnswers
}

const ebMCQsGetCorrectAnswers = function (question) {
  // get the correct answers
  const questionCode = question.getAttribute('data-question-code')
  const correctAnswers = ebMCQsDobfuscateQuestionCode(questionCode)

  // set the default correctAnswersObj
  const correctAnswersObj = {}

  // get all the feedbacks for this questions
  const feedbacks = question.querySelectorAll('.mcq-feedback li')

  // set it all false for now
  feedbacks.forEach(function (feedback, index) {
    correctAnswersObj[index + 1] = false
  })

  // update correctAnswersObj from the correctAnswers array
  correctAnswers.forEach(function (correctAnswer) {
    correctAnswersObj[correctAnswer] = true
  })

  return correctAnswersObj
}

const ebMCQsMakeOptionCheckboxes = function (question) {
  // get all the options for this question
  const options = question.querySelectorAll('.mcq-options li')

  // loop over options
  options.forEach(function (option, index) {
    option.setAttribute('data-index', index)
  })
}

const ebMCQsAddButton = function (question) {
  // make the button
  const button = document.createElement('button')
  button.innerHTML = locales[pageLanguage].questions['check-answers-button']
  button.classList.add('check-answer-button')

  // now add it to question, before the feedback
  const questionContent = question.querySelector('.question-content')
  const feedback = questionContent.querySelector('.mcq-feedback')
  questionContent.insertBefore(button, feedback)
}

const ebMCQsGetAllSelected = function (mcqsToCheck) {
  // set the default selectedOptions
  const selectedOptions = {}

  // set it all false for now
  const allTheOptions = mcqsToCheck.querySelectorAll('.mcq-options li')
  allTheOptions.forEach(function (selectedAnswer, index) {
    selectedOptions[index + 1] = false
  })

  // update for the selected ones
  const selectedAnswers = mcqsToCheck.querySelectorAll('.selected')
  selectedAnswers.forEach(function (selectedAnswer) {
    const dataIndex = parseFloat(selectedAnswer.getAttribute('data-index'))
    selectedOptions[dataIndex + 1] = true
  })

  return selectedOptions
}

const ebMCQsHideAllFeedback = function (mcqsToCheck) {
  const feedbacks = mcqsToCheck.querySelectorAll('.mcq-feedback li')
  feedbacks.forEach(function (feedback) {
    // reset the styles
    feedback.classList.remove('mcq-feedback-show')
  })
}

const ebMCQsShowSelectedOptions = function (mcqsToCheck, selectedOptions) {
  const feedbacks = mcqsToCheck.querySelectorAll('.mcq-feedback li')
  feedbacks.forEach(function (feedback, index) {
    // if it's been selected, show it
    if (selectedOptions[index + 1]) {
      feedback.classList.add('mcq-feedback-show')
    }
  })
}

const ebMCQsShowSelectedIncorrectOptions = function (mcqsToCheck, selectedOptions, correctAnswersForThisMCQs) {
  const feedbacks = mcqsToCheck.querySelectorAll('.mcq-feedback li')
  feedbacks.forEach(function (feedback, index) {
    // if it's been selected, and it's incorrect, show it
    if (selectedOptions[index + 1] &&
            selectedOptions[index + 1] !== correctAnswersForThisMCQs[index + 1]) {
      feedback.classList.add('mcq-feedback-show')
    }
  })
}

const ebMCQsMarkSelectedOptions = function () {
  // get all the options
  const questionOptions = document.querySelectorAll('.mcq-options li')

  // loop over them
  questionOptions.forEach(function (questionOption) {
    // listen for clicks on the option and add/remove .selected to the li
    questionOption.addEventListener('click', function () {
      this.classList.toggle('selected')
    })
  })
}

const ebMCQsGetAllCorrectAnswers = function () {
  // initialise answer store
  const ebMCQsCorrectAnswersForPage = {}

  // get all the questions
  const questions = document.querySelectorAll('.question')

  // loop over questions
  questions.forEach(function (question) {
    // get the correct answers
    const correctAnswersObj = ebMCQsGetCorrectAnswers(question)

    // get the ID, then put the answer set into the store
    const dataQuestion = question.getAttribute('data-question')
    ebMCQsCorrectAnswersForPage[dataQuestion] = correctAnswersObj
  })

  return ebMCQsCorrectAnswersForPage
}

const ebMCQsExactlyRight = function (correctAnswersForThisMCQs, selectedOptions) {
  // compare each selectedOption with the correctAnswer
  // if one is wrong, exit with false
  for (const optionNumber in selectedOptions) {
    if (selectedOptions[optionNumber] !== correctAnswersForThisMCQs[optionNumber]) {
      return false
    }
  }

  // if we haven't been kicked out yet, it must be exactly right
  return true
}

const ebMCQsNotAllTheCorrectAnswers = function (correctAnswersForThisMCQs, selectedOptions) {
  let numberOfCorrectAnswers = 0
  let numberOfSelectedCorrectAnswers = 0
  let numberOfSelectedIncorrectAnswers = 0

  // loop through the correct answers
  for (const key in correctAnswersForThisMCQs) {
    // count correct answers
    if (correctAnswersForThisMCQs[key]) {
      numberOfCorrectAnswers++
    }

    // count selected correct answers
    if (correctAnswersForThisMCQs[key] && selectedOptions[key]) {
      numberOfSelectedCorrectAnswers++
    }

    // count selected incorrect answers
    if (!correctAnswersForThisMCQs[key] && selectedOptions[key]) {
      numberOfSelectedIncorrectAnswers++
    }
  }

  // if we haven't selected all the correct answers
  // and we haven't selected any incorrect answers
  if (numberOfSelectedCorrectAnswers < numberOfCorrectAnswers && numberOfSelectedIncorrectAnswers === 0) {
    return true
  }

  return false
}

// get the WordPress ID from a cookie, or return false if we don't have one
const ebMCQsWordPressUserId = function () {
  const cookieName = 'coreproject_sess'

  // get the cookie, split it into bits
  const cookie = document.cookie.split('; ')

  const WordPressUserIdCookie = cookie.find(function (el) {
    // if it starts with coreproject_sess, it's our WP one
    return el.indexOf(cookieName) === 0
  })

  if (!WordPressUserIdCookie) {
    // we're logged out, anon
    return false
  }

  // decode it and remove the cookie name
  const decodedCookie = decodeURIComponent(WordPressUserIdCookie).replace(cookieName + '=', '')

  return decodedCookie
}

// If we have a nav (i.e. web or app output),
// add the WordPress account button to the nav,
// change the text based on logged in or not
const ebMCQsAddWordPressAccountButton = function () {
  // get #nav
  const theNav = document.querySelector('#nav')

  if (theNav) {
    // get the element in the nav that we'll insert before
    const insertBeforeTarget = theNav.querySelector('h2')

    // make the WordPress link to insert into the nav
    const accountLink = document.createElement('a')
    accountLink.innerText = 'Log in'
    accountLink.href = '/login/'
    accountLink.classList.add('wordpress-link')

    // add the account link to the nav
    theNav.insertBefore(accountLink, insertBeforeTarget)

    if (ebMCQsWordPressUserId()) {
      // change the button text and href
      accountLink.innerText = 'My account'
      accountLink.href = '/account/'
    }
  }
}

// Send a bit of JSON for eacn question submission
const ebMCQsSendtoWordPress = function (quizId, score) {
  // if we don't have a user id, early exit
  const userId = ebMCQsWordPressUserId()
  if (!ebMCQsWordPressUserId()) return

  // make the object to send
  const data = {
    action: 'quiz_score', // existing action name
    book_id: 1,
    quiz_id: quizId,
    user_id: userId,
    score
  }

  // set url to send json to
  const wordPressURL = '/wp-admin/admin-ajax.php'

  // send the data
  // first build the data structure into a string
  const query = []
  // make an array of 'key=value' with special characters encoded
  for (const key in data) {
    query.push(encodeURIComponent(key) + '=' + encodeURIComponent(data[key]))
  }
  const dataText = query.join('&') // join the array into 'key=value1&key2=value2...'
  // now send the data
  const req = new XMLHttpRequest() // create the request
  req.open('POST', wordPressURL, true) // put in the target url here!
  req.setRequestHeader('Content-type', 'application/x-www-form-urlencoded')
  req.send(dataText) // so we send the encoded data not the original data structure
}

const ebMCQsButtonClicks = function () {
  // get all the buttons
  const answerCheckingButtons = document.querySelectorAll('.check-answer-button')

  // for each button
  answerCheckingButtons.forEach(function (answerCheckingButton) {
    // listen for clicks on the buttons
    answerCheckingButton.addEventListener('click', function () {
      // get the mcq and its ID
      const mcqsToCheck = this.closest('.question')
      const mcqsToCheckName = mcqsToCheck.getAttribute('data-question')
      // const mcqsToCheckCode = mcqsToCheck.getAttribute('data-question-code')

      // reset the styles
      ebMCQsHideAllFeedback(mcqsToCheck)

      // get the selected options (the checked ones)
      const selectedOptions = ebMCQsGetAllSelected(mcqsToCheck)

      // get the correct answers for this mcq
      const ebMCQsCorrectAnswersForPage = ebMCQsGetAllCorrectAnswers()
      const correctAnswersForThisMCQs = ebMCQsCorrectAnswersForPage[mcqsToCheckName]

      mcqsToCheck.classList.remove('mcq-incorrect')
      mcqsToCheck.classList.remove('mcq-partially-correct')
      mcqsToCheck.classList.remove('mcq-correct')

      // set score
      let score = 0

      // if exactly right, mark it so, show options
      if (ebMCQsExactlyRight(correctAnswersForThisMCQs, selectedOptions)) {
        mcqsToCheck.classList.add('mcq-correct')
        ebMCQsShowSelectedOptions(mcqsToCheck, selectedOptions)

        // set score
        score = 1
      } else if (ebMCQsNotAllTheCorrectAnswers(correctAnswersForThisMCQs, selectedOptions)) {
        mcqsToCheck.classList.add('mcq-partially-correct')
        ebMCQsShowSelectedIncorrectOptions(mcqsToCheck, selectedOptions, correctAnswersForThisMCQs)
      } else {
        // show the feedback for the incorrect options
        mcqsToCheck.classList.add('mcq-incorrect')
        ebMCQsShowSelectedIncorrectOptions(mcqsToCheck, selectedOptions, correctAnswersForThisMCQs)
      }

      // now send it all to WordPress
      const quizNumber = mcqsToCheckName.replace('question-', '')
      ebMCQsSendtoWordPress(quizNumber, score)
    })
  })
}

const ebMCQs = function () {
  // early exit for lack of browser support or no mcqs
  if (!ebMCQsInit()) return

  // add the WordPress account button
  ebMCQsAddWordPressAccountButton()

  // mark the document, to use the class in CSS
  document.documentElement.classList.add('js-mcq')

  // get all the questions
  const questions = document.querySelectorAll('.question')

  // loop over questions
  questions.forEach(function (question) {
    // add the interactive stuff: the checkboxes and the buttons
    ebMCQsMakeOptionCheckboxes(question)
    ebMCQsAddButton(question)
  })

  // mark the checked ones more clearly
  ebMCQsMarkSelectedOptions()

  // listen for button clicks and show results
  ebMCQsButtonClicks()
}

ebMCQs()




/* jslint browser */
/* globals */

// Set a variable. If it exists on the page,
// then the page load didn't trigger any JS errors.
const ebBundleCheck = true
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assets/js/mathjax/jax/element/mml/optable/SupplementalArrowsA.js
/*
 *  /MathJax/jax/element/mml/optable/SupplementalArrowsA.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){var c=a.mo.OPTYPES;var b=a.TEXCLASS;MathJax.Hub.Insert(a.mo.prototype,{OPTABLE:{infix:{"\u27F0":c.RELSTRETCH,"\u27F1":c.RELSTRETCH,"\u27FB":c.WIDEREL,"\u27FD":c.WIDEREL,"\u27FE":c.WIDEREL,"\u27FF":c.WIDEREL}}});MathJax.Ajax.loadComplete(a.optableDir+"/SupplementalArrowsA.js")})(MathJax.ElementJax.mml);




assets/js/mathjax/jax/element/mml/optable/MiscTechnical.js
/*
 *  /MathJax/jax/element/mml/optable/MiscTechnical.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){var c=a.mo.OPTYPES;var b=a.TEXCLASS;MathJax.Hub.Insert(a.mo.prototype,{OPTABLE:{postfix:{"\u23B4":c.WIDEACCENT,"\u23B5":c.WIDEACCENT,"\u23DC":c.WIDEACCENT,"\u23DD":c.WIDEACCENT,"\u23E0":c.WIDEACCENT,"\u23E1":c.WIDEACCENT}}});MathJax.Ajax.loadComplete(a.optableDir+"/MiscTechnical.js")})(MathJax.ElementJax.mml);




assets/js/mathjax/jax/element/mml/optable/SpacingModLetters.js
/*
 *  /MathJax/jax/element/mml/optable/SpacingModLetters.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){var c=a.mo.OPTYPES;var b=a.TEXCLASS;MathJax.Hub.Insert(a.mo.prototype,{OPTABLE:{postfix:{"\u02CD":c.WIDEACCENT,"\u02DA":c.ACCENT,"\u02DD":c.ACCENT,"\u02F7":c.WIDEACCENT}}});MathJax.Ajax.loadComplete(a.optableDir+"/SpacingModLetters.js")})(MathJax.ElementJax.mml);




assets/js/mathjax/jax/element/mml/optable/MiscMathSymbolsB.js
/*
 *  /MathJax/jax/element/mml/optable/MiscMathSymbolsB.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){var c=a.mo.OPTYPES;var b=a.TEXCLASS;MathJax.Hub.Insert(a.mo.prototype,{OPTABLE:{prefix:{"\u2980":[0,0,b.ORD,{fence:true,stretchy:true}],"\u2983":c.OPEN,"\u2985":c.OPEN,"\u2987":c.OPEN,"\u2989":c.OPEN,"\u298B":c.OPEN,"\u298D":c.OPEN,"\u298F":c.OPEN,"\u2991":c.OPEN,"\u2993":c.OPEN,"\u2995":c.OPEN,"\u2997":c.OPEN,"\u29FC":c.OPEN},postfix:{"\u2980":[0,0,b.ORD,{fence:true,stretchy:true}],"\u2984":c.CLOSE,"\u2986":c.CLOSE,"\u2988":c.CLOSE,"\u298A":c.CLOSE,"\u298C":c.CLOSE,"\u298E":c.CLOSE,"\u2990":c.CLOSE,"\u2992":c.CLOSE,"\u2994":c.CLOSE,"\u2996":c.CLOSE,"\u2998":c.CLOSE,"\u29FD":c.CLOSE},infix:{"\u2981":c.BIN3,"\u2982":c.BIN3,"\u2999":c.BIN3,"\u299A":c.BIN3,"\u299B":c.BIN3,"\u299C":c.BIN3,"\u299D":c.BIN3,"\u299E":c.BIN3,"\u299F":c.BIN3,"\u29A0":c.BIN3,"\u29A1":c.BIN3,"\u29A2":c.BIN3,"\u29A3":c.BIN3,"\u29A4":c.BIN3,"\u29A5":c.BIN3,"\u29A6":c.BIN3,"\u29A7":c.BIN3,"\u29A8":c.BIN3,"\u29A9":c.BIN3,"\u29AA":c.BIN3,"\u29AB":c.BIN3,"\u29AC":c.BIN3,"\u29AD":c.BIN3,"\u29AE":c.BIN3,"\u29AF":c.BIN3,"\u29B0":c.BIN3,"\u29B1":c.BIN3,"\u29B2":c.BIN3,"\u29B3":c.BIN3,"\u29B4":c.BIN3,"\u29B5":c.BIN3,"\u29B6":c.BIN4,"\u29B7":c.BIN4,"\u29B8":c.BIN4,"\u29B9":c.BIN4,"\u29BA":c.BIN4,"\u29BB":c.BIN4,"\u29BC":c.BIN4,"\u29BD":c.BIN4,"\u29BE":c.BIN4,"\u29BF":c.BIN4,"\u29C0":c.REL,"\u29C1":c.REL,"\u29C2":c.BIN3,"\u29C3":c.BIN3,"\u29C4":c.BIN4,"\u29C5":c.BIN4,"\u29C6":c.BIN4,"\u29C7":c.BIN4,"\u29C8":c.BIN4,"\u29C9":c.BIN3,"\u29CA":c.BIN3,"\u29CB":c.BIN3,"\u29CC":c.BIN3,"\u29CD":c.BIN3,"\u29CE":c.REL,"\u29CF":c.REL,"\u29CF\u0338":c.REL,"\u29D0":c.REL,"\u29D0\u0338":c.REL,"\u29D1":c.REL,"\u29D2":c.REL,"\u29D3":c.REL,"\u29D4":c.REL,"\u29D5":c.REL,"\u29D6":c.BIN4,"\u29D7":c.BIN4,"\u29D8":c.BIN3,"\u29D9":c.BIN3,"\u29DB":c.BIN3,"\u29DC":c.BIN3,"\u29DD":c.BIN3,"\u29DE":c.REL,"\u29DF":c.BIN3,"\u29E0":c.BIN3,"\u29E1":c.REL,"\u29E2":c.BIN4,"\u29E3":c.REL,"\u29E4":c.REL,"\u29E5":c.REL,"\u29E6":c.REL,"\u29E7":c.BIN3,"\u29E8":c.BIN3,"\u29E9":c.BIN3,"\u29EA":c.BIN3,"\u29EB":c.BIN3,"\u29EC":c.BIN3,"\u29ED":c.BIN3,"\u29EE":c.BIN3,"\u29EF":c.BIN3,"\u29F0":c.BIN3,"\u29F1":c.BIN3,"\u29F2":c.BIN3,"\u29F3":c.BIN3,"\u29F4":c.REL,"\u29F5":c.BIN4,"\u29F6":c.BIN4,"\u29F7":c.BIN4,"\u29F8":c.BIN3,"\u29F9":c.BIN3,"\u29FA":c.BIN3,"\u29FB":c.BIN3,"\u29FE":c.BIN4,"\u29FF":c.BIN4}}});MathJax.Ajax.loadComplete(a.optableDir+"/MiscMathSymbolsB.js")})(MathJax.ElementJax.mml);




assets/js/mathjax/jax/element/mml/optable/MiscSymbolsAndArrows.js
/*
 *  /MathJax/jax/element/mml/optable/MiscSymbolsAndArrows.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){var c=a.mo.OPTYPES;var b=a.TEXCLASS;MathJax.Hub.Insert(a.mo.prototype,{OPTABLE:{infix:{"\u2B45":c.RELSTRETCH,"\u2B46":c.RELSTRETCH}}});MathJax.Ajax.loadComplete(a.optableDir+"/MiscSymbolsAndArrows.js")})(MathJax.ElementJax.mml);




assets/js/mathjax/jax/element/mml/optable/MathOperators.js
/*
 *  /MathJax/jax/element/mml/optable/MathOperators.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){var c=a.mo.OPTYPES;var b=a.TEXCLASS;MathJax.Hub.Insert(a.mo.prototype,{OPTABLE:{prefix:{"\u2204":c.ORD21,"\u221B":c.ORD11,"\u221C":c.ORD11,"\u2221":c.ORD,"\u2222":c.ORD,"\u222C":c.INTEGRAL,"\u222D":c.INTEGRAL,"\u222F":c.INTEGRAL,"\u2230":c.INTEGRAL,"\u2231":c.INTEGRAL,"\u2232":c.INTEGRAL,"\u2233":c.INTEGRAL},infix:{"\u2201":[1,2,b.ORD],"\u2206":c.BIN3,"\u220A":c.REL,"\u220C":c.REL,"\u220D":c.REL,"\u220E":c.BIN3,"\u2214":c.BIN4,"\u221F":c.REL,"\u2224":c.REL,"\u2226":c.REL,"\u2234":c.REL,"\u2235":c.REL,"\u2236":c.REL,"\u2237":c.REL,"\u2238":c.BIN4,"\u2239":c.REL,"\u223A":c.BIN4,"\u223B":c.REL,"\u223D":c.REL,"\u223D\u0331":c.BIN3,"\u223E":c.REL,"\u223F":c.BIN3,"\u2241":c.REL,"\u2242":c.REL,"\u2242\u0338":c.REL,"\u2244":c.REL,"\u2246":c.REL,"\u2247":c.REL,"\u2249":c.REL,"\u224A":c.REL,"\u224B":c.REL,"\u224C":c.REL,"\u224E":c.REL,"\u224E\u0338":c.REL,"\u224F":c.REL,"\u224F\u0338":c.REL,"\u2251":c.REL,"\u2252":c.REL,"\u2253":c.REL,"\u2254":c.REL,"\u2255":c.REL,"\u2256":c.REL,"\u2257":c.REL,"\u2258":c.REL,"\u2259":c.REL,"\u225A":c.REL,"\u225C":c.REL,"\u225D":c.REL,"\u225E":c.REL,"\u225F":c.REL,"\u2262":c.REL,"\u2263":c.REL,"\u2266":c.REL,"\u2266\u0338":c.REL,"\u2267":c.REL,"\u2268":c.REL,"\u2269":c.REL,"\u226A\u0338":c.REL,"\u226B\u0338":c.REL,"\u226C":c.REL,"\u226D":c.REL,"\u226E":c.REL,"\u226F":c.REL,"\u2270":c.REL,"\u2271":c.REL,"\u2272":c.REL,"\u2273":c.REL,"\u2274":c.REL,"\u2275":c.REL,"\u2276":c.REL,"\u2277":c.REL,"\u2278":c.REL,"\u2279":c.REL,"\u227C":c.REL,"\u227D":c.REL,"\u227E":c.REL,"\u227F":c.REL,"\u227F\u0338":c.REL,"\u2280":c.REL,"\u2281":c.REL,"\u2282\u20D2":c.REL,"\u2283\u20D2":c.REL,"\u2284":c.REL,"\u2285":c.REL,"\u2288":c.REL,"\u2289":c.REL,"\u228A":c.REL,"\u228B":c.REL,"\u228C":c.BIN4,"\u228D":c.BIN4,"\u228F":c.REL,"\u228F\u0338":c.REL,"\u2290":c.REL,"\u2290\u0338":c.REL,"\u229A":c.BIN4,"\u229B":c.BIN4,"\u229C":c.BIN4,"\u229D":c.BIN4,"\u229E":c.BIN4,"\u229F":c.BIN4,"\u22A0":c.BIN4,"\u22A1":c.BIN4,"\u22A6":c.REL,"\u22A7":c.REL,"\u22A9":c.REL,"\u22AA":c.REL,"\u22AB":c.REL,"\u22AC":c.REL,"\u22AD":c.REL,"\u22AE":c.REL,"\u22AF":c.REL,"\u22B0":c.REL,"\u22B1":c.REL,"\u22B2":c.REL,"\u22B3":c.REL,"\u22B4":c.REL,"\u22B5":c.REL,"\u22B6":c.REL,"\u22B7":c.REL,"\u22B8":c.REL,"\u22B9":c.REL,"\u22BA":c.BIN4,"\u22BB":c.BIN4,"\u22BC":c.BIN4,"\u22BD":c.BIN4,"\u22BE":c.BIN3,"\u22BF":c.BIN3,"\u22C7":c.BIN4,"\u22C9":c.BIN4,"\u22CA":c.BIN4,"\u22CB":c.BIN4,"\u22CC":c.BIN4,"\u22CD":c.REL,"\u22CE":c.BIN4,"\u22CF":c.BIN4,"\u22D0":c.REL,"\u22D1":c.REL,"\u22D2":c.BIN4,"\u22D3":c.BIN4,"\u22D4":c.REL,"\u22D5":c.REL,"\u22D6":c.REL,"\u22D7":c.REL,"\u22D8":c.REL,"\u22D9":c.REL,"\u22DA":c.REL,"\u22DB":c.REL,"\u22DC":c.REL,"\u22DD":c.REL,"\u22DE":c.REL,"\u22DF":c.REL,"\u22E0":c.REL,"\u22E1":c.REL,"\u22E2":c.REL,"\u22E3":c.REL,"\u22E4":c.REL,"\u22E5":c.REL,"\u22E6":c.REL,"\u22E7":c.REL,"\u22E8":c.REL,"\u22E9":c.REL,"\u22EA":c.REL,"\u22EB":c.REL,"\u22EC":c.REL,"\u22ED":c.REL,"\u22F0":c.REL,"\u22F2":c.REL,"\u22F3":c.REL,"\u22F4":c.REL,"\u22F5":c.REL,"\u22F6":c.REL,"\u22F7":c.REL,"\u22F8":c.REL,"\u22F9":c.REL,"\u22FA":c.REL,"\u22FB":c.REL,"\u22FC":c.REL,"\u22FD":c.REL,"\u22FE":c.REL,"\u22FF":c.REL}}});MathJax.Ajax.loadComplete(a.optableDir+"/MathOperators.js")})(MathJax.ElementJax.mml);




assets/js/mathjax/jax/element/mml/optable/MiscMathSymbolsA.js
/*
 *  /MathJax/jax/element/mml/optable/MiscMathSymbolsA.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){var c=a.mo.OPTYPES;var b=a.TEXCLASS;MathJax.Hub.Insert(a.mo.prototype,{OPTABLE:{prefix:{"\u27E6":c.OPEN,"\u27EA":c.OPEN,"\u27EC":c.OPEN},postfix:{"\u27E7":c.CLOSE,"\u27EB":c.CLOSE,"\u27ED":c.CLOSE}}});MathJax.Ajax.loadComplete(a.optableDir+"/MiscMathSymbolsA.js")})(MathJax.ElementJax.mml);




assets/js/mathjax/jax/element/mml/optable/Latin1Supplement.js
/*
 *  /MathJax/jax/element/mml/optable/Latin1Supplement.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){var c=a.mo.OPTYPES;var b=a.TEXCLASS;MathJax.Hub.Insert(a.mo.prototype,{OPTABLE:{postfix:{"\u00B0":c.ORD,"\u00B4":c.ACCENT,"\u00B8":c.ACCENT}}});MathJax.Ajax.loadComplete(a.optableDir+"/Latin1Supplement.js")})(MathJax.ElementJax.mml);




assets/js/mathjax/jax/element/mml/optable/LetterlikeSymbols.js
/*
 *  /MathJax/jax/element/mml/optable/LetterlikeSymbols.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){var c=a.mo.OPTYPES;var b=a.TEXCLASS;MathJax.Hub.Insert(a.mo.prototype,{OPTABLE:{prefix:{"\u2145":c.ORD21,"\u2146":[2,0,b.ORD]}}});MathJax.Ajax.loadComplete(a.optableDir+"/LetterlikeSymbols.js")})(MathJax.ElementJax.mml);




assets/js/mathjax/jax/element/mml/optable/GreekAndCoptic.js
/*
 *  /MathJax/jax/element/mml/optable/GreekAndCoptic.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){var c=a.mo.OPTYPES;var b=a.TEXCLASS;MathJax.Hub.Insert(a.mo.prototype,{OPTABLE:{infix:{"\u03F6":c.REL}}});MathJax.Ajax.loadComplete(a.optableDir+"/GreekAndCoptic.js")})(MathJax.ElementJax.mml);




assets/js/mathjax/jax/output/SVG/autoload/mmultiscripts.js
/*
 *  /MathJax/jax/output/SVG/autoload/mmultiscripts.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Register.StartupHook("SVG Jax Ready",function(){var b="2.7.5";var a=MathJax.ElementJax.mml,c=MathJax.OutputJax.SVG;a.mmultiscripts.Augment({toSVG:function(G,z){this.SVGgetStyles();var B=this.SVG(),N=this.SVGgetScale(B);this.SVGhandleSpace(B);var j=(this.data[this.base]?this.SVGdataStretched(this.base,G,z):c.BBOX.G().Clean());var K=c.TeX.x_height*N,y=c.TeX.scriptspace*N*0.75;var x=this.SVGgetScripts(y);var k=x[0],e=x[1],n=x[2],i=x[3];var g=(this.data[1]||this).SVGgetScale();var C=c.TeX.sup_drop*g,A=c.TeX.sub_drop*g;var o=j.h-C,m=j.d+A,L=0,F;if(j.ic){L=j.ic}if(this.data[this.base]&&(this.data[this.base].type==="mi"||this.data[this.base].type==="mo")){if(c.isChar(this.data[this.base].data.join(""))&&j.scale===1&&!j.stretched&&!this.data[this.base].Get("largeop")){o=m=0}}var H=this.getValues("subscriptshift","superscriptshift"),E=this.SVGgetMu(B);H.subscriptshift=(H.subscriptshift===""?0:c.length2em(H.subscriptshift,E));H.superscriptshift=(H.superscriptshift===""?0:c.length2em(H.superscriptshift,E));var l=0;if(n){l=n.w+L}else{if(i){l=i.w-L}}B.Add(j,Math.max(0,l),0);if(!e&&!i){m=Math.max(m,c.TeX.sub1*N,H.subscriptshift);if(k){m=Math.max(m,k.h-(4/5)*K)}if(n){m=Math.max(m,n.h-(4/5)*K)}if(k){B.Add(k,l+j.w+y-L,-m)}if(n){B.Add(n,0,-m)}}else{if(!k&&!n){var f=this.getValues("displaystyle","texprimestyle");F=c.TeX[(f.displaystyle?"sup1":(f.texprimestyle?"sup3":"sup2"))];o=Math.max(o,F*N,H.superscriptshift);if(e){o=Math.max(o,e.d+(1/4)*K)}if(i){o=Math.max(o,i.d+(1/4)*K)}if(e){B.Add(e,l+j.w+y,o)}if(i){B.Add(i,0,o)}}else{m=Math.max(m,c.TeX.sub2*N);var w=c.TeX.rule_thickness*N;var I=(k||n).h,J=(e||i).d;if(n){I=Math.max(I,n.h)}if(i){J=Math.max(J,i.d)}if((o-J)-(I-m)<3*w){m=3*w-o+J+I;C=(4/5)*K-(o-J);if(C>0){o+=C;m-=C}}o=Math.max(o,H.superscriptshift);m=Math.max(m,H.subscriptshift);if(e){B.Add(e,l+j.w+y,o)}if(i){B.Add(i,l+L-i.w,o)}if(k){B.Add(k,l+j.w+y-L,-m)}if(n){B.Add(n,l-n.w,-m)}}}B.Clean();this.SVGhandleColor(B);this.SVGsaveData(B);var M=this.SVGdata;M.dx=l;M.s=y;M.u=o,M.v=m;M.delta=L;return B},SVGgetScripts:function(r){var p,d,e=[];var o=1,h=this.data.length,g=0;for(var l=0;l<4;l+=2){while(o<h&&(this.data[o]||{}).type!=="mprescripts"){var q=[null,null,null,null];for(var n=l;n<l+2;n++){if(this.data[o]&&this.data[o].type!=="none"&&this.data[o].type!=="mprescripts"){if(!e[n]){e[n]=c.BBOX.G()}q[n]=this.data[o].toSVG()}if((this.data[o]||{}).type!=="mprescripts"){o++}}var f=(l===2);if(f){g+=Math.max((q[l]||{w:0}).w,(q[l+1]||{w:0}).w)}if(q[l]){e[l].Add(q[l].With({x:g-(f?q[l].w:0)}))}if(q[l+1]){e[l+1].Add(q[l+1].With({x:g-(f?q[l+1].w:0)}))}d=e[l]||{w:0};p=e[l+1]||{w:0};d.w=p.w=g=Math.max(d.w,p.w)}o++;g=0}for(n=0;n<4;n++){if(e[n]){e[n].w+=r;e[n].Clean()}}return e}});MathJax.Hub.Startup.signal.Post("SVG mmultiscripts Ready");MathJax.Ajax.loadComplete(c.autoloadDir+"/mmultiscripts.js")});
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assets/js/mathjax/jax/output/SVG/autoload/menclose.js
/*
 *  /MathJax/jax/output/SVG/autoload/menclose.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Register.StartupHook("SVG Jax Ready",function(){var c="2.7.5";var a=MathJax.ElementJax.mml,d=MathJax.OutputJax.SVG,b=d.BBOX;b.ELLIPSE=b.Subclass({type:"ellipse",removeable:false,Init:function(i,k,e,g,f,j){if(j==null){j={}}j.fill="none";if(f){j.stroke=f}j["stroke-width"]=g.toFixed(2).replace(/\.?0+$/,"");j.cx=Math.floor(e/2);j.cy=Math.floor((i+k)/2-k);j.rx=Math.floor((e-g)/2);j.ry=Math.floor((i+k-g)/2);this.SUPER(arguments).Init.call(this,j);this.w=this.r=e;this.h=this.H=i;this.d=this.D=k;this.l=0}});b.DLINE=b.Subclass({type:"line",removeable:false,Init:function(i,l,e,g,f,j,k){if(k==null){k={}}k.fill="none";if(f){k.stroke=f}k["stroke-width"]=g.toFixed(2).replace(/\.?0+$/,"");if(j=="up"){k.x1=Math.floor(g/2);k.y1=Math.floor(g/2-l);k.x2=Math.floor(e-g/2);k.y2=Math.floor(i-g/2)}else{k.x1=Math.floor(g/2);k.y1=Math.floor(i-g/2);k.x2=Math.floor(e-g/2);k.y2=Math.floor(g/2-l)}this.SUPER(arguments).Init.call(this,k);this.w=this.r=e;this.h=this.H=i;this.d=this.D=l;this.l=0}});b.FPOLY=b.Subclass({type:"polygon",removeable:false,Init:function(p,g,e){if(e==null){e={}}if(g){e.fill=g}var j=[],o=100000000,n=o,r=-o,q=r;for(var h=0,f=p.length;h<f;h++){var l=p[h][0],k=p[h][1];if(l>r){r=l}if(l<o){o=l}if(k>q){q=k}if(k<n){n=k}j.push(Math.floor(l)+","+Math.floor(k))}e.points=j.join(" ");this.SUPER(arguments).Init.call(this,e);this.w=this.r=r;this.h=this.H=q;this.d=this.D=-n;this.l=-o}});b.PPATH=b.Subclass({type:"path",removeable:false,Init:function(i,l,e,k,g,f,j){if(j==null){j={}}j.fill="none";if(f){j.stroke=f}j["stroke-width"]=g.toFixed(2).replace(/\.?0+$/,"");j.d=k;this.SUPER(arguments).Init.call(this,j);this.w=this.r=e;this.h=this.H=i+l;this.d=this.D=this.l=0;this.y=-l}});a.menclose.Augment({toSVG:function(G,K){this.SVGgetStyles();var B=this.SVG(),P=this.SVGgetScale(B);this.SVGhandleSpace(B);var r=this.SVGdataStretched(0,G,K);var g=this.getValues("notation","thickness","padding","mathcolor","color");if(g.color&&!this.mathcolor){g.mathcolor=g.color}if(g.thickness==null){g.thickness=".075em"}if(g.padding==null){g.padding=".2em"}var C=this.SVGgetMu(B);var E=d.length2em(g.padding,C,1/d.em)*P;var z=d.length2em(g.thickness,C,1/d.em);z=Math.max(1/d.em,z);var u=r.h+E+z,A=r.d+E+z,k=r.w+2*(E+z);var y=0,v,M,L,I,q=[false,false,false,false];var j=MathJax.Hub.SplitList(g.notation),o={};for(L=0,I=j.length;L<I;L++){o[j[L]]=true}if(o[a.NOTATION.UPDIAGONALARROW]){o[a.NOTATION.UPDIAGONALSTRIKE]=false}for(var F in o){if(!o.hasOwnProperty(F)||!o[F]){continue}switch(F){case a.NOTATION.BOX:q=[true,true,true,true];break;case a.NOTATION.ROUNDEDBOX:B.Add(b.FRAME(u,A,k,z,"solid",g.mathcolor,{rx:Math.floor(Math.min(u+A-z,k-z)/4)}));break;case a.NOTATION.CIRCLE:B.Add(b.ELLIPSE(u,A,k,z,g.mathcolor));break;case a.NOTATION.ACTUARIAL:q[0]=true;case a.NOTATION.RIGHT:q[1]=true;break;case a.NOTATION.LEFT:q[3]=true;break;case a.NOTATION.TOP:q[0]=true;break;case a.NOTATION.BOTTOM:q[2]=true;break;case a.NOTATION.VERTICALSTRIKE:B.Add(b.VLINE(u+A,z,"solid",g.mathcolor),(k-z)/2,-A);break;case a.NOTATION.HORIZONTALSTRIKE:B.Add(b.HLINE(k,z,"solid",g.mathcolor),0,(u+A-z)/2-A);break;case a.NOTATION.UPDIAGONALSTRIKE:B.Add(b.DLINE(u,A,k,z,g.mathcolor,"up"));break;case a.NOTATION.UPDIAGONALARROW:var J=Math.sqrt(k*k+(u+A)*(u+A)),N=1/J*10/d.em*z/0.075;v=k*N;M=(u+A)*N;var s=0.4*M;B.Add(b.DLINE(u-0.5*M,A,k-0.5*v,z,g.mathcolor,"up"));B.Add(b.FPOLY([[s+v,M],[s-0.4*M,0.4*v],[s+0.3*v,0.3*M],[s+0.4*M,-0.4*v],[s+v,M]],g.mathcolor),k-v-s,u-M);break;case a.NOTATION.DOWNDIAGONALSTRIKE:B.Add(b.DLINE(u,A,k,z,g.mathcolor,"down"));break;case a.NOTATION.PHASORANGLE:q[2]=true;k-=2*E;E=(u+A)/2;k+=E;B.Add(b.DLINE(u,A,E,z,g.mathcolor,"up"));break;case a.NOTATION.MADRUWB:q[1]=q[2]=true;break;case a.NOTATION.RADICAL:B.Add(b.PPATH(u,A,k,"M "+this.SVGxy(z/2,0.4*(u+A))+" L "+this.SVGxy(E,z/2)+" L "+this.SVGxy(2*E,u+A-z/2)+" L "+this.SVGxy(k,u+A-z/2),z,g.mathcolor),0,z);y=E;break;case a.NOTATION.LONGDIV:B.Add(b.PPATH(u,A,k,"M "+this.SVGxy(z/2,z/2)+" a "+this.SVGxy(E,(u+A)/2-2*z)+" 0 0,1 "+this.SVGxy(z/2,u+A-z)+" L "+this.SVGxy(k,u+A-z/2),z,g.mathcolor),0,z/2);y=E;break}}var O=[["H",k,0,u-z],["V",u+A,k-z,-A],["H",k,0,-A],["V",u+A,0,-A]];for(L=0;L<4;L++){if(q[L]){var e=O[L];B.Add(b[e[0]+"LINE"](e[1],z,"solid",g.mathcolor),e[2],e[3])}}B.Add(r,y+E+z,0,false,true);B.Clean();this.SVGhandleSpace(B);this.SVGhandleColor(B);this.SVGsaveData(B);return B},SVGxy:function(e,f){return Math.floor(e)+","+Math.floor(f)}});MathJax.Hub.Startup.signal.Post("SVG menclose Ready");MathJax.Ajax.loadComplete(d.autoloadDir+"/menclose.js")});




assets/js/mathjax/jax/output/SVG/autoload/mglyph.js
/*
 *  /MathJax/jax/output/SVG/autoload/mglyph.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Register.StartupHook("SVG Jax Ready",function(){var d="2.7.5";var a=MathJax.ElementJax.mml,f=MathJax.OutputJax.SVG,b=f.BBOX,e=MathJax.Localization;var c="http://www.w3.org/1999/xlink";b.MGLYPH=b.Subclass({type:"image",removeable:false,Init:function(j,o,k,l,r,g){if(g==null){g={}}var i=j.width*1000/f.em,p=j.height*1000/f.em;var q=i,n=p,m=0;if(o!==""){i=f.length2em(o,r,q);p=(q?i/q*n:0)}if(k!==""){p=f.length2em(k,r,n);if(o===""){i=(n?p/n*q:0)}}if(l!==""&&l.match(/\d/)){m=f.length2em(l,r);g.y=-m}g.height=Math.floor(p);g.width=Math.floor(i);g.transform="translate(0,"+p+") matrix(1 0 0 -1 0 0)";g.preserveAspectRatio="none";this.SUPER(arguments).Init.call(this,g);this.element.setAttributeNS(c,"href",j.SRC);this.w=this.r=i;this.h=this.H=p+m;this.d=this.D=-m;this.l=0}});a.mglyph.Augment({toSVG:function(k,n){this.SVGgetStyles();var j=this.SVG(),i,l;this.SVGhandleSpace(j);var h=this.getValues("src","width","height","valign","alt");if(h.src===""){h=this.getValues("index","fontfamily");if(h.index){if(!n){n=this.SVGgetScale()}var m={};if(h.fontfamily){m["font-family"]=h.fontfamily}j.Add(b.TEXT(n,String.fromCharCode(h.index),m))}}else{if(!this.img){this.img=a.mglyph.GLYPH[h.src]}if(!this.img){this.img=a.mglyph.GLYPH[h.src]={img:new Image(),status:"pending"};i=this.img.img;i.onload=MathJax.Callback(["SVGimgLoaded",this]);i.onerror=MathJax.Callback(["SVGimgError",this]);i.src=i.SRC=h.src;MathJax.Hub.RestartAfter(i.onload)}if(this.img.status!=="OK"){l=a.Error(e._(["MathML","BadMglyph"],"Bad mglyph: %1",h.src),{mathsize:"75%"});this.Append(l);j=l.toSVG();this.data.pop()}else{var g=this.SVGgetMu(j);j.Add(b.MGLYPH(this.img.img,h.width,h.height,h.valign,g,{alt:h.alt,title:h.alt}))}}j.Clean();this.SVGhandleColor(j);this.SVGsaveData(j);return j},SVGimgLoaded:function(h,g){if(typeof(h)==="string"){g=h}this.img.status=(g||"OK")},SVGimgError:function(){this.img.img.onload("error")}},{GLYPH:{}});MathJax.Hub.Startup.signal.Post("SVG mglyph Ready");MathJax.Ajax.loadComplete(f.autoloadDir+"/mglyph.js")});




assets/js/mathjax/jax/output/SVG/autoload/annotation-xml.js
/*
 *  /MathJax/jax/output/SVG/autoload/annotation-xml.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Register.StartupHook("SVG Jax Ready",function(){var c="2.7.5";var a=MathJax.ElementJax.mml,d=MathJax.OutputJax.SVG;var b=d.BBOX;b.FOREIGN=b.Subclass({type:"foreignObject",removeable:false});a["annotation-xml"].Augment({toSVG:function(){var f=this.SVG();this.SVGhandleSpace(f);var h=this.Get("encoding");for(var g=0,e=this.data.length;g<e;g++){f.Add(this.data[g].toSVG(h),f.w,0)}f.Clean();this.SVGhandleColor(f);this.SVGsaveData(f);return f}});a.xml.Augment({toSVG:function(e){var p=d.textSVG.parentNode;d.mathDiv.style.width="auto";p.insertBefore(this.div,d.textSVG);var q=this.div.offsetWidth,k=this.div.offsetHeight;var o=MathJax.HTML.addElement(this.div,"span",{style:{display:"inline-block",overflow:"hidden",height:k+"px",width:"1px",marginRight:"-1px"}});var n=this.div.offsetHeight-k;k-=n;this.div.removeChild(o);p.removeChild(this.div);d.mathDiv.style.width="";var g=1000/d.em;var l=b.FOREIGN({y:(-k)+"px",width:q+"px",height:(k+n)+"px",transform:"scale("+g+") matrix(1 0 0 -1 0 0)"});for(var j=0,f=this.data.length;j<f;j++){l.element.appendChild(this.data[j].cloneNode(true))}l.w=q*g;l.h=k*g;l.d=n*g;l.r=l.w;l.l=0;l.Clean();this.SVGsaveData(l);return l}});MathJax.Hub.Startup.signal.Post("SVG annotation-xml Ready");MathJax.Ajax.loadComplete(d.autoloadDir+"/annotation-xml.js")});




assets/js/mathjax/jax/output/SVG/autoload/maction.js
/*
 *  /MathJax/jax/output/SVG/autoload/maction.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Register.StartupHook("SVG Jax Ready",function(){var f="2.7.5";var c=MathJax.ElementJax.mml,g=MathJax.OutputJax.SVG;var d,e,b;var a=g.config.tooltip=MathJax.Hub.Insert({delayPost:600,delayClear:600,offsetX:10,offsetY:5},g.config.tooltip||{});c.maction.Augment({SVGtooltip:MathJax.HTML.addElement(document.body,"div",{id:"MathJax_SVG_Tooltip"}),toSVG:function(h,k){this.SVGgetStyles();var i=this.SVG();var j=this.selected();if(j.type=="null"){this.SVGsaveData(i);return i}i.Add(this.SVGdataStretched(this.Get("selection")-1,h,k));i.removeable=false;this.SVGhandleHitBox(i);this.SVGhandleSpace(i);this.SVGhandleColor(i);this.SVGsaveData(i);return i},SVGhandleHitBox:function(h){var j=g.Element("rect",{width:h.w,height:h.h+h.d,y:-h.d,fill:"none","pointer-events":"all"});h.element.insertBefore(j,h.element.firstChild);var i=this.Get("actiontype");if(this.SVGaction[i]){this.SVGaction[i].call(this,h,h.element,this.Get("selection"))}},SVGstretchH:c.mbase.prototype.SVGstretchH,SVGstretchV:c.mbase.prototype.SVGstretchV,SVGaction:{toggle:function(h,j,i){this.selection=i;g.Element(j,{cursor:"pointer"});j.onclick=MathJax.Callback(["SVGclick",this])},statusline:function(h,j,i){j.onmouseover=MathJax.Callback(["SVGsetStatus",this]),j.onmouseout=MathJax.Callback(["SVGclearStatus",this]);j.onmouseover.autoReset=j.onmouseout.autoReset=true},tooltip:function(h,j,i){j.onmouseover=MathJax.Callback(["SVGtooltipOver",this]),j.onmouseout=MathJax.Callback(["SVGtooltipOut",this]);j.onmouseover.autoReset=j.onmouseout.autoReset=true}},SVGclick:function(j){this.selection++;if(this.selection>this.data.length){this.selection=1}var i=this;while(i.type!=="math"){i=i.inherit}var h=MathJax.Hub.getJaxFor(i.inputID);h.Update();return MathJax.Extension.MathEvents.Event.False(j)},SVGsetStatus:function(h){this.messageID=MathJax.Message.Set((this.data[1]&&this.data[1].isToken)?this.data[1].data.join(""):this.data[1].toString())},SVGclearStatus:function(h){if(this.messageID){MathJax.Message.Clear(this.messageID,0)}delete this.messageID},SVGtooltipOver:function(i){if(!i){i=window.event}if(b){clearTimeout(b);b=null}if(e){clearTimeout(e)}var h=i.pageX;var k=i.pageY;if(h==null){h=i.clientX+document.body.scrollLeft+document.documentElement.scrollLeft;k=i.clientY+document.body.scrollTop+document.documentElement.scrollTop}var j=MathJax.Callback(["SVGtooltipPost",this,h+a.offsetX,k+a.offsetY]);e=setTimeout(j,a.delayPost)},SVGtooltipOut:function(h){if(e){clearTimeout(e);e=null}if(b){clearTimeout(b)}var i=MathJax.Callback(["SVGtooltipClear",this,80]);b=setTimeout(i,a.delayClear)},SVGtooltipPost:function(h,o){e=null;if(b){clearTimeout(b);b=null}var n=this.SVGtooltip;n.style.display="block";n.style.opacity="";if(this===d){return}n.style.left=h+"px";n.style.top=o+"px";n.innerHTML="";var k=MathJax.HTML.addElement(n,"span");var m=this;while(m.type!=="math"){m=m.inherit}var i=MathJax.Hub.getJaxFor(m.inputID);this.em=c.mbase.prototype.em=i.SVG.em;this.ex=i.SVG.ex;this.linebreakWidth=i.SVG.lineWidth;this.cwidth=i.SVG.cwidth;var j=this.data[1];m=c.math(j);try{m.toSVG(k,n)}catch(l){this.SetData(1,j);n.style.display="none";if(!l.restart){throw l}MathJax.Callback.After(["SVGtooltipPost",this,h,o],l.restart);return}this.SetData(1,j);d=this},SVGtooltipClear:function(i){var h=this.SVGtooltip;if(i<=0){h.style.display="none";h.style.opacity="";b=null}else{h.style.opacity=i/100;b=setTimeout(MathJax.Callback(["SVGtooltipClear",this,i-20]),50)}}});MathJax.Hub.Startup.signal.Post("SVG maction Ready");MathJax.Ajax.loadComplete(g.autoloadDir+"/maction.js")});




assets/js/mathjax/jax/output/SVG/config.js
/*
 *  /MathJax/jax/output/SVG/config.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax.SVG=MathJax.OutputJax({id:"SVG",version:"2.7.5",directory:MathJax.OutputJax.directory+"/SVG",extensionDir:MathJax.OutputJax.extensionDir+"/SVG",autoloadDir:MathJax.OutputJax.directory+"/SVG/autoload",fontDir:MathJax.OutputJax.directory+"/SVG/fonts",config:{scale:100,minScaleAdjust:50,font:"TeX",blacker:1,mtextFontInherit:false,undefinedFamily:"STIXGeneral,'Arial Unicode MS',serif",addMMLclasses:false,useFontCache:true,useGlobalCache:true,EqnChunk:(MathJax.Hub.Browser.isMobile?10:50),EqnChunkFactor:1.5,EqnChunkDelay:100,linebreaks:{automatic:false,width:"container"},merrorStyle:{fontSize:"90%",color:"#C00",background:"#FF8",border:"1px solid #C00",padding:"3px"},styles:{".MathJax_SVG_Display":{"text-align":"center",margin:"1em 0em"},".MathJax_SVG .MJX-monospace":{"font-family":"monospace"},".MathJax_SVG .MJX-sans-serif":{"font-family":"sans-serif"},"#MathJax_SVG_Tooltip":{"background-color":"InfoBackground",color:"InfoText",border:"1px solid black","box-shadow":"2px 2px 5px #AAAAAA","-webkit-box-shadow":"2px 2px 5px #AAAAAA","-moz-box-shadow":"2px 2px 5px #AAAAAA","-khtml-box-shadow":"2px 2px 5px #AAAAAA",padding:"3px 4px","z-index":401}}}});if(!MathJax.Hub.config.delayJaxRegistration){MathJax.OutputJax.SVG.Register("jax/mml")}MathJax.OutputJax.SVG.loadComplete("config.js");
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assets/js/mathjax/jax/output/SVG/jax.js
/*
 *  /MathJax/jax/output/SVG/jax.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */
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assets/js/mathjax/jax/input/TeX/config.js
/*
 *  /MathJax/jax/input/TeX/config.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.InputJax.TeX=MathJax.InputJax({id:"TeX",version:"2.7.5",directory:MathJax.InputJax.directory+"/TeX",extensionDir:MathJax.InputJax.extensionDir+"/TeX",config:{TagSide:"right",TagIndent:"0.8em",MultLineWidth:"85%",equationNumbers:{autoNumber:"none",formatNumber:function(a){return a},formatTag:function(a){return"("+a+")"},formatID:function(a){return"mjx-eqn-"+String(a).replace(/\s/g,"_")},formatURL:function(b,a){return a+"#"+encodeURIComponent(b)},useLabelIds:true}},resetEquationNumbers:function(){}});MathJax.InputJax.TeX.Register("math/tex");MathJax.InputJax.TeX.loadComplete("config.js");




assets/js/mathjax/jax/input/TeX/jax.js
/*
 *  /MathJax/jax/input/TeX/jax.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(d,c,j){var i,h="\u00A0";var k=function(m){return MathJax.Localization._.apply(MathJax.Localization,[["TeX",m]].concat([].slice.call(arguments,1)))};var f=MathJax.Object.isArray;var e=MathJax.Object.Subclass({Init:function(n,m){this.global={isInner:m};this.data=[b.start(this.global)];if(n){this.data[0].env=n}this.env=this.data[0].env},Push:function(){var o,n,p,q;for(o=0,n=arguments.length;o<n;o++){p=arguments[o];if(!p){continue}if(p instanceof i.mbase){p=b.mml(p)}p.global=this.global;q=(this.data.length?this.Top().checkItem(p):true);if(q instanceof Array){this.Pop();this.Push.apply(this,q)}else{if(q instanceof b){this.Pop();this.Push(q)}else{if(q){this.data.push(p);if(p.env){if(p.copyEnv!==false){for(var r in this.env){if(this.env.hasOwnProperty(r)){p.env[r]=this.env[r]}}}this.env=p.env}else{p.env=this.env}}}}}},Pop:function(){var m=this.data.pop();if(!m.isOpen){delete m.env}this.env=(this.data.length?this.Top().env:{});return m},Top:function(m){if(m==null){m=1}if(this.data.length<m){return null}return this.data[this.data.length-m]},Prev:function(m){var n=this.Top();if(m){return n.data[n.data.length-1]}else{return n.Pop()}},toString:function(){return"stack[\n  "+this.data.join("\n  ")+"\n]"}});var b=e.Item=MathJax.Object.Subclass({type:"base",endError:["ExtraOpenMissingClose","Extra open brace or missing close brace"],closeError:["ExtraCloseMissingOpen","Extra close brace or missing open brace"],rightError:["MissingLeftExtraRight","Missing \\left or extra \\right"],Init:function(){if(this.isOpen){this.env={}}this.data=[];this.Push.apply(this,arguments)},Push:function(){this.data.push.apply(this.data,arguments)},Pop:function(){return this.data.pop()},mmlData:function(m,n){if(m==null){m=true}if(this.data.length===1&&!n){return this.data[0]}return i.mrow.apply(i,this.data).With((m?{inferred:true}:{}))},checkItem:function(m){if(m.type==="over"&&this.isOpen){m.num=this.mmlData(false);this.data=[]}if(m.type==="cell"&&this.isOpen){if(m.linebreak){return false}d.Error(["Misplaced","Misplaced %1",m.name])}if(m.isClose&&this[m.type+"Error"]){d.Error(this[m.type+"Error"])}if(!m.isNotStack){return true}this.Push(m.data[0]);return false},With:function(m){for(var n in m){if(m.hasOwnProperty(n)){this[n]=m[n]}}return this},toString:function(){return this.type+"["+this.data.join("; ")+"]"}});b.start=b.Subclass({type:"start",isOpen:true,Init:function(m){this.SUPER(arguments).Init.call(this);this.global=m},checkItem:function(m){if(m.type==="stop"){return b.mml(this.mmlData())}return this.SUPER(arguments).checkItem.call(this,m)}});b.stop=b.Subclass({type:"stop",isClose:true});b.open=b.Subclass({type:"open",isOpen:true,stopError:["ExtraOpenMissingClose","Extra open brace or missing close brace"],checkItem:function(n){if(n.type==="close"){var m=this.mmlData();return b.mml(i.TeXAtom(m))}return this.SUPER(arguments).checkItem.call(this,n)}});b.close=b.Subclass({type:"close",isClose:true});b.prime=b.Subclass({type:"prime",checkItem:function(m){if(this.data[0].type!=="msubsup"){return[i.msup(this.data[0],this.data[1]),m]}this.data[0].SetData(this.data[0].sup,this.data[1]);return[this.data[0],m]}});b.subsup=b.Subclass({type:"subsup",stopError:["MissingScript","Missing superscript or subscript argument"],supError:["MissingOpenForSup","Missing open brace for superscript"],subError:["MissingOpenForSub","Missing open brace for subscript"],checkItem:function(m){if(m.type==="open"||m.type==="left"){return true}if(m.type==="mml"){if(this.primes){if(this.position!==2){this.data[0].SetData(2,this.primes)}else{m.data[0]=i.mrow(this.primes.With({variantForm:true}),m.data[0])}}this.data[0].SetData(this.position,m.data[0]);if(this.movesupsub!=null){this.data[0].movesupsub=this.movesupsub}return b.mml(this.data[0])}if(this.SUPER(arguments).checkItem.call(this,m)){d.Error(this[["","subError","supError"][this.position]])}},Pop:function(){}});b.over=b.Subclass({type:"over",isClose:true,name:"\\over",checkItem:function(o,m){if(o.type==="over"){d.Error(["AmbiguousUseOf","Ambiguous use of %1",o.name])}if(o.isClose){var n=i.mfrac(this.num,this.mmlData(false));if(this.thickness!=null){n.linethickness=this.thickness}if(this.open||this.close){n.texWithDelims=true;n=d.fixedFence(this.open,n,this.close)}return[b.mml(n),o]}return this.SUPER(arguments).checkItem.call(this,o)},toString:function(){return"over["+this.num+" / "+this.data.join("; ")+"]"}});b.left=b.Subclass({type:"left",isOpen:true,delim:"(",stopError:["ExtraLeftMissingRight","Extra \\left or missing \\right"],checkItem:function(m){if(m.type==="right"){return b.mml(d.fenced(this.delim,this.mmlData(),m.delim))}return this.SUPER(arguments).checkItem.call(this,m)}});b.right=b.Subclass({type:"right",isClose:true,delim:")"});b.begin=b.Subclass({type:"begin",isOpen:true,checkItem:function(m){if(m.type==="end"){if(m.name!==this.name){d.Error(["EnvBadEnd","\\begin{%1} ended with \\end{%2}",this.name,m.name])}if(!this.end){return b.mml(this.mmlData())}return this.parse[this.end].call(this.parse,this,this.data)}if(m.type==="stop"){d.Error(["EnvMissingEnd","Missing \\end{%1}",this.name])}return this.SUPER(arguments).checkItem.call(this,m)}});b.end=b.Subclass({type:"end",isClose:true});b.style=b.Subclass({type:"style",checkItem:function(n){if(!n.isClose){return this.SUPER(arguments).checkItem.call(this,n)}var m=i.mstyle.apply(i,this.data).With(this.styles);return[b.mml(m),n]}});b.position=b.Subclass({type:"position",checkItem:function(n){if(n.isClose){d.Error(["MissingBoxFor","Missing box for %1",this.name])}if(n.isNotStack){var m=n.mmlData();switch(this.move){case"vertical":m=i.mpadded(m).With({height:this.dh,depth:this.dd,voffset:this.dh});return[b.mml(m)];case"horizontal":return[b.mml(this.left),n,b.mml(this.right)]}}return this.SUPER(arguments).checkItem.call(this,n)}});b.array=b.Subclass({type:"array",isOpen:true,copyEnv:false,arraydef:{},Init:function(){this.table=[];this.row=[];this.frame=[];this.hfill=[];this.SUPER(arguments).Init.apply(this,arguments)},checkItem:function(n){if(n.isClose&&n.type!=="over"){if(n.isEntry){this.EndEntry();this.clearEnv();return false}if(n.isCR){this.EndEntry();this.EndRow();this.clearEnv();return false}this.EndTable();this.clearEnv();var o=this.arraydef.scriptlevel;delete this.arraydef.scriptlevel;var m=i.mtable.apply(i,this.table).With(this.arraydef);if(this.frame.length===4){m.frame=(this.frame.dashed?"dashed":"solid")}else{if(this.frame.length){m.hasFrame=true;if(this.arraydef.rowlines){this.arraydef.rowlines=this.arraydef.rowlines.replace(/none( none)+$/,"none")}m=i.menclose(m).With({notation:this.frame.join(" "),isFrame:true});if((this.arraydef.columnlines||"none")!="none"||(this.arraydef.rowlines||"none")!="none"){m.padding=0}}}if(o){m=i.mstyle(m).With({scriptlevel:o})}if(this.open||this.close){m=d.fenced(this.open,m,this.close)}m=b.mml(m);if(this.requireClose){if(n.type==="close"){return m}d.Error(["MissingCloseBrace","Missing close brace"])}return[m,n]}return this.SUPER(arguments).checkItem.call(this,n)},EndEntry:function(){var m=i.mtd.apply(i,this.data);if(this.hfill.length){if(this.hfill[0]===0){m.columnalign="right"}if(this.hfill[this.hfill.length-1]===this.data.length){m.columnalign=(m.columnalign?"center":"left")}}this.row.push(m);this.data=[];this.hfill=[]},EndRow:function(){var m=i.mtr;if(this.isNumbered&&this.row.length===3){this.row.unshift(this.row.pop());m=i.mlabeledtr}this.table.push(m.apply(i,this.row));this.row=[]},EndTable:function(){if(this.data.length||this.row.length){this.EndEntry();this.EndRow()}this.checkLines()},checkLines:function(){if(this.arraydef.rowlines){var m=this.arraydef.rowlines.split(/ /);if(m.length===this.table.length){this.frame.push("bottom");m.pop();this.arraydef.rowlines=m.join(" ")}else{if(m.length<this.table.length-1){this.arraydef.rowlines+=" none"}}}if(this.rowspacing){var n=this.arraydef.rowspacing.split(/ /);while(n.length<this.table.length){n.push(this.rowspacing+"em")}this.arraydef.rowspacing=n.join(" ")}},clearEnv:function(){for(var m in this.env){if(this.env.hasOwnProperty(m)){delete this.env[m]}}}});b.cell=b.Subclass({type:"cell",isClose:true});b.mml=b.Subclass({type:"mml",isNotStack:true,Add:function(){this.data.push.apply(this.data,arguments);return this}});b.fn=b.Subclass({type:"fn",checkItem:function(n){if(this.data[0]){if(n.isOpen){return true}if(n.type!=="fn"){if(n.type!=="mml"||!n.data[0]){return[this.data[0],n]}if(n.data[0].isa(i.mspace)){return[this.data[0],n]}var m=n.data[0];if(m.isEmbellished()){m=m.CoreMO()}if([0,0,1,1,0,1,1,0,0,0][m.Get("texClass")]){return[this.data[0],n]}}return[this.data[0],i.mo(i.entity("#x2061")).With({texClass:i.TEXCLASS.NONE}),n]}return this.SUPER(arguments).checkItem.apply(this,arguments)}});b.not=b.Subclass({type:"not",checkItem:function(n){var m,o;if(n.type==="open"||n.type==="left"){return true}if(n.type==="mml"&&n.data[0].type.match(/^(mo|mi|mtext)$/)){m=n.data[0],o=m.data.join("");if(o.length===1&&!m.movesupsub&&m.data.length===1){o=b.not.remap[o.charCodeAt(0)];if(o){m.SetData(0,i.chars(String.fromCharCode(o)))}else{m.Append(i.chars("\u0338"))}return n}}m=i.mpadded(i.mtext("\u29F8")).With({width:0});m=i.TeXAtom(m).With({texClass:i.TEXCLASS.REL});return[m,n]}});b.not.remap={8592:8602,8594:8603,8596:8622,8656:8653,8658:8655,8660:8654,8712:8713,8715:8716,8739:8740,8741:8742,8764:8769,126:8769,8771:8772,8773:8775,8776:8777,8781:8813,61:8800,8801:8802,60:8814,62:8815,8804:8816,8805:8817,8818:8820,8819:8821,8822:8824,8823:8825,8826:8832,8827:8833,8834:8836,8835:8837,8838:8840,8839:8841,8866:8876,8872:8877,8873:8878,8875:8879,8828:8928,8829:8929,8849:8930,8850:8931,8882:8938,8883:8939,8884:8940,8885:8941,8707:8708};b.dots=b.Subclass({type:"dots",checkItem:function(n){if(n.type==="open"||n.type==="left"){return true}var o=this.ldots;if(n.type==="mml"&&n.data[0].isEmbellished()){var m=n.data[0].CoreMO().Get("texClass");if(m===i.TEXCLASS.BIN||m===i.TEXCLASS.REL){o=this.cdots}}return[o,n]}});var g={Add:function(m,p,o){if(!p){p=this}for(var n in m){if(m.hasOwnProperty(n)){if(typeof m[n]==="object"&&!f(m[n])&&(typeof p[n]==="object"||typeof p[n]==="function")){this.Add(m[n],p[n],m[n],o)}else{if(!p[n]||!p[n].isUser||!o){p[n]=m[n]}}}}return p}};var l=function(){i=MathJax.ElementJax.mml;c.Insert(g,{letter:/[a-z]/i,digit:/[0-9.]/,number:/^(?:[0-9]+(?:\{,\}[0-9]{3})*(?:\.[0-9]*)*|\.[0-9]+)/,special:{"\\":"ControlSequence","{":"Open","}":"Close","~":"Tilde","^":"Superscript",_:"Subscript"," ":"Space","\t":"Space","\r":"Space","\n":"Space","'":"Prime","%":"Comment","&":"Entry","#":"Hash","\u00A0":"Space","\u2019":"Prime"},remap:{"-":"2212","*":"2217","`":"2018"},mathchar0mi:{alpha:"03B1",beta:"03B2",gamma:"03B3",delta:"03B4",epsilon:"03F5",zeta:"03B6",eta:"03B7",theta:"03B8",iota:"03B9",kappa:"03BA",lambda:"03BB",mu:"03BC",nu:"03BD",xi:"03BE",omicron:"03BF",pi:"03C0",rho:"03C1",sigma:"03C3",tau:"03C4",upsilon:"03C5",phi:"03D5",chi:"03C7",psi:"03C8",omega:"03C9",varepsilon:"03B5",vartheta:"03D1",varpi:"03D6",varrho:"03F1",varsigma:"03C2",varphi:"03C6",S:["00A7",{mathvariant:i.VARIANT.NORMAL}],aleph:["2135",{mathvariant:i.VARIANT.NORMAL}],hbar:["210F",{variantForm:true}],imath:"0131",jmath:"0237",ell:"2113",wp:["2118",{mathvariant:i.VARIANT.NORMAL}],Re:["211C",{mathvariant:i.VARIANT.NORMAL}],Im:["2111",{mathvariant:i.VARIANT.NORMAL}],partial:["2202",{mathvariant:i.VARIANT.NORMAL}],infty:["221E",{mathvariant:i.VARIANT.NORMAL}],prime:["2032",{mathvariant:i.VARIANT.NORMAL,variantForm:true}],emptyset:["2205",{mathvariant:i.VARIANT.NORMAL}],nabla:["2207",{mathvariant:i.VARIANT.NORMAL}],top:["22A4",{mathvariant:i.VARIANT.NORMAL}],bot:["22A5",{mathvariant:i.VARIANT.NORMAL}],angle:["2220",{mathvariant:i.VARIANT.NORMAL}],triangle:["25B3",{mathvariant:i.VARIANT.NORMAL}],backslash:["2216",{mathvariant:i.VARIANT.NORMAL,variantForm:true}],forall:["2200",{mathvariant:i.VARIANT.NORMAL}],exists:["2203",{mathvariant:i.VARIANT.NORMAL}],neg:["00AC",{mathvariant:i.VARIANT.NORMAL}],lnot:["00AC",{mathvariant:i.VARIANT.NORMAL}],flat:["266D",{mathvariant:i.VARIANT.NORMAL}],natural:["266E",{mathvariant:i.VARIANT.NORMAL}],sharp:["266F",{mathvariant:i.VARIANT.NORMAL}],clubsuit:["2663",{mathvariant:i.VARIANT.NORMAL}],diamondsuit:["2662",{mathvariant:i.VARIANT.NORMAL}],heartsuit:["2661",{mathvariant:i.VARIANT.NORMAL}],spadesuit:["2660",{mathvariant:i.VARIANT.NORMAL}]},mathchar0mo:{surd:"221A",coprod:["2210",{texClass:i.TEXCLASS.OP,movesupsub:true}],bigvee:["22C1",{texClass:i.TEXCLASS.OP,movesupsub:true}],bigwedge:["22C0",{texClass:i.TEXCLASS.OP,movesupsub:true}],biguplus:["2A04",{texClass:i.TEXCLASS.OP,movesupsub:true}],bigcap:["22C2",{texClass:i.TEXCLASS.OP,movesupsub:true}],bigcup:["22C3",{texClass:i.TEXCLASS.OP,movesupsub:true}],"int":["222B",{texClass:i.TEXCLASS.OP}],intop:["222B",{texClass:i.TEXCLASS.OP,movesupsub:true,movablelimits:true}],iint:["222C",{texClass:i.TEXCLASS.OP}],iiint:["222D",{texClass:i.TEXCLASS.OP}],prod:["220F",{texClass:i.TEXCLASS.OP,movesupsub:true}],sum:["2211",{texClass:i.TEXCLASS.OP,movesupsub:true}],bigotimes:["2A02",{texClass:i.TEXCLASS.OP,movesupsub:true}],bigoplus:["2A01",{texClass:i.TEXCLASS.OP,movesupsub:true}],bigodot:["2A00",{texClass:i.TEXCLASS.OP,movesupsub:true}],oint:["222E",{texClass:i.TEXCLASS.OP}],bigsqcup:["2A06",{texClass:i.TEXCLASS.OP,movesupsub:true}],smallint:["222B",{largeop:false}],triangleleft:"25C3",triangleright:"25B9",bigtriangleup:"25B3",bigtriangledown:"25BD",wedge:"2227",land:"2227",vee:"2228",lor:"2228",cap:"2229",cup:"222A",ddagger:"2021",dagger:"2020",sqcap:"2293",sqcup:"2294",uplus:"228E",amalg:"2A3F",diamond:"22C4",bullet:"2219",wr:"2240",div:"00F7",odot:["2299",{largeop:false}],oslash:["2298",{largeop:false}],otimes:["2297",{largeop:false}],ominus:["2296",{largeop:false}],oplus:["2295",{largeop:false}],mp:"2213",pm:"00B1",circ:"2218",bigcirc:"25EF",setminus:["2216",{variantForm:true}],cdot:"22C5",ast:"2217",times:"00D7",star:"22C6",propto:"221D",sqsubseteq:"2291",sqsupseteq:"2292",parallel:"2225",mid:"2223",dashv:"22A3",vdash:"22A2",leq:"2264",le:"2264",geq:"2265",ge:"2265",lt:"003C",gt:"003E",succ:"227B",prec:"227A",approx:"2248",succeq:"2AB0",preceq:"2AAF",supset:"2283",subset:"2282",supseteq:"2287",subseteq:"2286","in":"2208",ni:"220B",notin:"2209",owns:"220B",gg:"226B",ll:"226A",sim:"223C",simeq:"2243",perp:"22A5",equiv:"2261",asymp:"224D",smile:"2323",frown:"2322",ne:"2260",neq:"2260",cong:"2245",doteq:"2250",bowtie:"22C8",models:"22A8",notChar:"29F8",Leftrightarrow:"21D4",Leftarrow:"21D0",Rightarrow:"21D2",leftrightarrow:"2194",leftarrow:"2190",gets:"2190",rightarrow:"2192",to:"2192",mapsto:"21A6",leftharpoonup:"21BC",leftharpoondown:"21BD",rightharpoonup:"21C0",rightharpoondown:"21C1",nearrow:"2197",searrow:"2198",nwarrow:"2196",swarrow:"2199",rightleftharpoons:"21CC",hookrightarrow:"21AA",hookleftarrow:"21A9",longleftarrow:"27F5",Longleftarrow:"27F8",longrightarrow:"27F6",Longrightarrow:"27F9",Longleftrightarrow:"27FA",longleftrightarrow:"27F7",longmapsto:"27FC",ldots:"2026",cdots:"22EF",vdots:"22EE",ddots:"22F1",dotsc:"2026",dotsb:"22EF",dotsm:"22EF",dotsi:"22EF",dotso:"2026",ldotp:["002E",{texClass:i.TEXCLASS.PUNCT}],cdotp:["22C5",{texClass:i.TEXCLASS.PUNCT}],colon:["003A",{texClass:i.TEXCLASS.PUNCT}]},mathchar7:{Gamma:"0393",Delta:"0394",Theta:"0398",Lambda:"039B",Xi:"039E",Pi:"03A0",Sigma:"03A3",Upsilon:"03A5",Phi:"03A6",Psi:"03A8",Omega:"03A9",_:"005F","#":"0023","$":"0024","%":"0025","&":"0026",And:"0026"},delimiter:{"(":"(",")":")","[":"[","]":"]","<":"27E8",">":"27E9","\\lt":"27E8","\\gt":"27E9","/":"/","|":["|",{texClass:i.TEXCLASS.ORD}],".":"","\\\\":"\\","\\lmoustache":"23B0","\\rmoustache":"23B1","\\lgroup":"27EE","\\rgroup":"27EF","\\arrowvert":"23D0","\\Arrowvert":"2016","\\bracevert":"23AA","\\Vert":["2016",{texClass:i.TEXCLASS.ORD}],"\\|":["2016",{texClass:i.TEXCLASS.ORD}],"\\vert":["|",{texClass:i.TEXCLASS.ORD}],"\\uparrow":"2191","\\downarrow":"2193","\\updownarrow":"2195","\\Uparrow":"21D1","\\Downarrow":"21D3","\\Updownarrow":"21D5","\\backslash":"\\","\\rangle":"27E9","\\langle":"27E8","\\rbrace":"}","\\lbrace":"{","\\}":"}","\\{":"{","\\rceil":"2309","\\lceil":"2308","\\rfloor":"230B","\\lfloor":"230A","\\lbrack":"[","\\rbrack":"]"},macros:{displaystyle:["SetStyle","D",true,0],textstyle:["SetStyle","T",false,0],scriptstyle:["SetStyle","S",false,1],scriptscriptstyle:["SetStyle","SS",false,2],rm:["SetFont",i.VARIANT.NORMAL],mit:["SetFont",i.VARIANT.ITALIC],oldstyle:["SetFont",i.VARIANT.OLDSTYLE],cal:["SetFont",i.VARIANT.CALIGRAPHIC],it:["SetFont","-tex-mathit"],bf:["SetFont",i.VARIANT.BOLD],bbFont:["SetFont",i.VARIANT.DOUBLESTRUCK],scr:["SetFont",i.VARIANT.SCRIPT],frak:["SetFont",i.VARIANT.FRAKTUR],sf:["SetFont",i.VARIANT.SANSSERIF],tt:["SetFont",i.VARIANT.MONOSPACE],tiny:["SetSize",0.5],Tiny:["SetSize",0.6],scriptsize:["SetSize",0.7],small:["SetSize",0.85],normalsize:["SetSize",1],large:["SetSize",1.2],Large:["SetSize",1.44],LARGE:["SetSize",1.73],huge:["SetSize",2.07],Huge:["SetSize",2.49],arcsin:["NamedFn"],arccos:["NamedFn"],arctan:["NamedFn"],arg:["NamedFn"],cos:["NamedFn"],cosh:["NamedFn"],cot:["NamedFn"],coth:["NamedFn"],csc:["NamedFn"],deg:["NamedFn"],det:"NamedOp",dim:["NamedFn"],exp:["NamedFn"],gcd:"NamedOp",hom:["NamedFn"],inf:"NamedOp",ker:["NamedFn"],lg:["NamedFn"],lim:"NamedOp",liminf:["NamedOp","lim&thinsp;inf"],limsup:["NamedOp","lim&thinsp;sup"],ln:["NamedFn"],log:["NamedFn"],max:"NamedOp",min:"NamedOp",Pr:"NamedOp",sec:["NamedFn"],sin:["NamedFn"],sinh:["NamedFn"],sup:"NamedOp",tan:["NamedFn"],tanh:["NamedFn"],limits:["Limits",1],nolimits:["Limits",0],overline:["UnderOver","00AF",null,1],underline:["UnderOver","005F"],overbrace:["UnderOver","23DE",1],underbrace:["UnderOver","23DF",1],overparen:["UnderOver","23DC"],underparen:["UnderOver","23DD"],overrightarrow:["UnderOver","2192"],underrightarrow:["UnderOver","2192"],overleftarrow:["UnderOver","2190"],underleftarrow:["UnderOver","2190"],overleftrightarrow:["UnderOver","2194"],underleftrightarrow:["UnderOver","2194"],overset:"Overset",underset:"Underset",stackrel:["Macro","\\mathrel{\\mathop{#2}\\limits^{#1}}",2],over:"Over",overwithdelims:"Over",atop:"Over",atopwithdelims:"Over",above:"Over",abovewithdelims:"Over",brace:["Over","{","}"],brack:["Over","[","]"],choose:["Over","(",")"],frac:"Frac",sqrt:"Sqrt",root:"Root",uproot:["MoveRoot","upRoot"],leftroot:["MoveRoot","leftRoot"],left:"LeftRight",right:"LeftRight",middle:"Middle",llap:"Lap",rlap:"Lap",raise:"RaiseLower",lower:"RaiseLower",moveleft:"MoveLeftRight",moveright:"MoveLeftRight",",":["Spacer",i.LENGTH.THINMATHSPACE],":":["Spacer",i.LENGTH.MEDIUMMATHSPACE],">":["Spacer",i.LENGTH.MEDIUMMATHSPACE],";":["Spacer",i.LENGTH.THICKMATHSPACE],"!":["Spacer",i.LENGTH.NEGATIVETHINMATHSPACE],enspace:["Spacer",".5em"],quad:["Spacer","1em"],qquad:["Spacer","2em"],thinspace:["Spacer",i.LENGTH.THINMATHSPACE],negthinspace:["Spacer",i.LENGTH.NEGATIVETHINMATHSPACE],hskip:"Hskip",hspace:"Hskip",kern:"Hskip",mskip:"Hskip",mspace:"Hskip",mkern:"Hskip",rule:"rule",Rule:["Rule"],Space:["Rule","blank"],big:["MakeBig",i.TEXCLASS.ORD,0.85],Big:["MakeBig",i.TEXCLASS.ORD,1.15],bigg:["MakeBig",i.TEXCLASS.ORD,1.45],Bigg:["MakeBig",i.TEXCLASS.ORD,1.75],bigl:["MakeBig",i.TEXCLASS.OPEN,0.85],Bigl:["MakeBig",i.TEXCLASS.OPEN,1.15],biggl:["MakeBig",i.TEXCLASS.OPEN,1.45],Biggl:["MakeBig",i.TEXCLASS.OPEN,1.75],bigr:["MakeBig",i.TEXCLASS.CLOSE,0.85],Bigr:["MakeBig",i.TEXCLASS.CLOSE,1.15],biggr:["MakeBig",i.TEXCLASS.CLOSE,1.45],Biggr:["MakeBig",i.TEXCLASS.CLOSE,1.75],bigm:["MakeBig",i.TEXCLASS.REL,0.85],Bigm:["MakeBig",i.TEXCLASS.REL,1.15],biggm:["MakeBig",i.TEXCLASS.REL,1.45],Biggm:["MakeBig",i.TEXCLASS.REL,1.75],mathord:["TeXAtom",i.TEXCLASS.ORD],mathop:["TeXAtom",i.TEXCLASS.OP],mathopen:["TeXAtom",i.TEXCLASS.OPEN],mathclose:["TeXAtom",i.TEXCLASS.CLOSE],mathbin:["TeXAtom",i.TEXCLASS.BIN],mathrel:["TeXAtom",i.TEXCLASS.REL],mathpunct:["TeXAtom",i.TEXCLASS.PUNCT],mathinner:["TeXAtom",i.TEXCLASS.INNER],vcenter:["TeXAtom",i.TEXCLASS.VCENTER],mathchoice:["Extension","mathchoice"],buildrel:"BuildRel",hbox:["HBox",0],text:"HBox",mbox:["HBox",0],fbox:"FBox",strut:"Strut",mathstrut:["Macro","\\vphantom{(}"],phantom:"Phantom",vphantom:["Phantom",1,0],hphantom:["Phantom",0,1],smash:"Smash",acute:["Accent","00B4"],grave:["Accent","0060"],ddot:["Accent","00A8"],tilde:["Accent","007E"],bar:["Accent","00AF"],breve:["Accent","02D8"],check:["Accent","02C7"],hat:["Accent","005E"],vec:["Accent","2192"],dot:["Accent","02D9"],widetilde:["Accent","007E",1],widehat:["Accent","005E",1],matrix:"Matrix",array:"Matrix",pmatrix:["Matrix","(",")"],cases:["Matrix","{","","left left",null,".1em",null,true],eqalign:["Matrix",null,null,"right left",i.LENGTH.THICKMATHSPACE,".5em","D"],displaylines:["Matrix",null,null,"center",null,".5em","D"],cr:"Cr","\\":"CrLaTeX",newline:"Cr",hline:["HLine","solid"],hdashline:["HLine","dashed"],eqalignno:["Matrix",null,null,"right left",i.LENGTH.THICKMATHSPACE,".5em","D",null,"right"],leqalignno:["Matrix",null,null,"right left",i.LENGTH.THICKMATHSPACE,".5em","D",null,"left"],hfill:"HFill",hfil:"HFill",hfilll:"HFill",bmod:["Macro",'\\mmlToken{mo}[lspace="thickmathspace" rspace="thickmathspace"]{mod}'],pmod:["Macro","\\pod{\\mmlToken{mi}{mod}\\kern 6mu #1}",1],mod:["Macro","\\mathchoice{\\kern18mu}{\\kern12mu}{\\kern12mu}{\\kern12mu}\\mmlToken{mi}{mod}\\,\\,#1",1],pod:["Macro","\\mathchoice{\\kern18mu}{\\kern8mu}{\\kern8mu}{\\kern8mu}(#1)",1],iff:["Macro","\\;\\Longleftrightarrow\\;"],skew:["Macro","{{#2{#3\\mkern#1mu}\\mkern-#1mu}{}}",3],mathcal:["Macro","{\\cal #1}",1],mathscr:["Macro","{\\scr #1}",1],mathrm:["Macro","{\\rm #1}",1],mathbf:["Macro","{\\bf #1}",1],mathbb:["Macro","{\\bbFont #1}",1],Bbb:["Macro","{\\bbFont #1}",1],mathit:["Macro","{\\it #1}",1],mathfrak:["Macro","{\\frak #1}",1],mathsf:["Macro","{\\sf #1}",1],mathtt:["Macro","{\\tt #1}",1],textrm:["Macro","\\mathord{\\rm\\text{#1}}",1],textit:["Macro","\\mathord{\\it\\text{#1}}",1],textbf:["Macro","\\mathord{\\bf\\text{#1}}",1],textsf:["Macro","\\mathord{\\sf\\text{#1}}",1],texttt:["Macro","\\mathord{\\tt\\text{#1}}",1],pmb:["Macro","\\rlap{#1}\\kern1px{#1}",1],TeX:["Macro","T\\kern-.14em\\lower.5ex{E}\\kern-.115em X"],LaTeX:["Macro","L\\kern-.325em\\raise.21em{\\scriptstyle{A}}\\kern-.17em\\TeX"]," ":["Macro","\\text{ }"],not:"Not",dots:"Dots",space:"Tilde","\u00A0":"Tilde",begin:"BeginEnd",end:"BeginEnd",newcommand:["Extension","newcommand"],renewcommand:["Extension","newcommand"],newenvironment:["Extension","newcommand"],renewenvironment:["Extension","newcommand"],def:["Extension","newcommand"],let:["Extension","newcommand"],verb:["Extension","verb"],boldsymbol:["Extension","boldsymbol"],tag:["Extension","AMSmath"],notag:["Extension","AMSmath"],label:["Extension","AMSmath"],ref:["Extension","AMSmath"],eqref:["Extension","AMSmath"],nonumber:["Macro","\\notag"],unicode:["Extension","unicode"],color:"Color",href:["Extension","HTML"],"class":["Extension","HTML"],style:["Extension","HTML"],cssId:["Extension","HTML"],bbox:["Extension","bbox"],mmlToken:"MmlToken",require:"Require"},environment:{array:["AlignedArray"],matrix:["Array",null,null,null,"c"],pmatrix:["Array",null,"(",")","c"],bmatrix:["Array",null,"[","]","c"],Bmatrix:["Array",null,"\\{","\\}","c"],vmatrix:["Array",null,"\\vert","\\vert","c"],Vmatrix:["Array",null,"\\Vert","\\Vert","c"],cases:["Array",null,"\\{",".","ll",null,".2em","T"],equation:[null,"Equation"],"equation*":[null,"Equation"],eqnarray:["ExtensionEnv",null,"AMSmath"],"eqnarray*":["ExtensionEnv",null,"AMSmath"],align:["ExtensionEnv",null,"AMSmath"],"align*":["ExtensionEnv",null,"AMSmath"],aligned:["ExtensionEnv",null,"AMSmath"],multline:["ExtensionEnv",null,"AMSmath"],"multline*":["ExtensionEnv",null,"AMSmath"],split:["ExtensionEnv",null,"AMSmath"],gather:["ExtensionEnv",null,"AMSmath"],"gather*":["ExtensionEnv",null,"AMSmath"],gathered:["ExtensionEnv",null,"AMSmath"],alignat:["ExtensionEnv",null,"AMSmath"],"alignat*":["ExtensionEnv",null,"AMSmath"],alignedat:["ExtensionEnv",null,"AMSmath"]},p_height:1.2/0.85});if(this.config.Macros){var m=this.config.Macros;for(var n in m){if(m.hasOwnProperty(n)){if(typeof(m[n])==="string"){g.macros[n]=["Macro",m[n]]}else{g.macros[n]=["Macro"].concat(m[n])}g.macros[n].isUser=true}}}};var a=MathJax.Object.Subclass({Init:function(n,o){this.string=n;this.i=0;this.macroCount=0;var m;if(o){m={};for(var p in o){if(o.hasOwnProperty(p)){m[p]=o[p]}}}this.stack=d.Stack(m,!!o);this.Parse();this.Push(b.stop())},Parse:function(){var o,m;while(this.i<this.string.length){o=this.string.charAt(this.i++);m=o.charCodeAt(0);if(m>=55296&&m<56320){o+=this.string.charAt(this.i++)}if(g.special.hasOwnProperty(o)){this[g.special[o]](o)}else{if(g.letter.test(o)){this.Variable(o)}else{if(g.digit.test(o)){this.Number(o)}else{this.Other(o)}}}}},Push:function(){this.stack.Push.apply(this.stack,arguments)},mml:function(){if(this.stack.Top().type!=="mml"){return null}return this.stack.Top().data[0]},mmlToken:function(m){return m},ControlSequence:function(p){var m=this.GetCS(),o=this.csFindMacro(m);if(o){if(!f(o)){o=[o]}var n=o[0];if(!(n instanceof Function)){n=this[n]}n.apply(this,[p+m].concat(o.slice(1)))}else{if(g.mathchar0mi.hasOwnProperty(m)){this.csMathchar0mi(m,g.mathchar0mi[m])}else{if(g.mathchar0mo.hasOwnProperty(m)){this.csMathchar0mo(m,g.mathchar0mo[m])}else{if(g.mathchar7.hasOwnProperty(m)){this.csMathchar7(m,g.mathchar7[m])}else{if(g.delimiter.hasOwnProperty("\\"+m)){this.csDelimiter(m,g.delimiter["\\"+m])}else{this.csUndefined(p+m)}}}}}},csFindMacro:function(m){return(g.macros.hasOwnProperty(m)?g.macros[m]:null)},csMathchar0mi:function(m,o){var n={mathvariant:i.VARIANT.ITALIC};if(f(o)){n=o[1];o=o[0]}this.Push(this.mmlToken(i.mi(i.entity("#x"+o)).With(n)))},csMathchar0mo:function(m,o){var n={stretchy:false};if(f(o)){n=o[1];n.stretchy=false;o=o[0]}this.Push(this.mmlToken(i.mo(i.entity("#x"+o)).With(n)))},csMathchar7:function(m,o){var n={mathvariant:i.VARIANT.NORMAL};if(f(o)){n=o[1];o=o[0]}if(this.stack.env.font){n.mathvariant=this.stack.env.font}this.Push(this.mmlToken(i.mi(i.entity("#x"+o)).With(n)))},csDelimiter:function(m,o){var n={};if(f(o)){n=o[1];o=o[0]}if(o.length===4){o=i.entity("#x"+o)}else{o=i.chars(o)}this.Push(this.mmlToken(i.mo(o).With({fence:false,stretchy:false}).With(n)))},csUndefined:function(m){d.Error(["UndefinedControlSequence","Undefined control sequence %1",m])},Variable:function(n){var m={};if(this.stack.env.font){m.mathvariant=this.stack.env.font}this.Push(this.mmlToken(i.mi(i.chars(n)).With(m)))},Number:function(p){var m,o=this.string.slice(this.i-1).match(g.number);if(o){m=i.mn(o[0].replace(/[{}]/g,""));this.i+=o[0].length-1}else{m=i.mo(i.chars(p))}if(this.stack.env.font){m.mathvariant=this.stack.env.font}this.Push(this.mmlToken(m))},Open:function(m){this.Push(b.open())},Close:function(m){this.Push(b.close())},Tilde:function(m){this.Push(i.mtext(i.chars(h)))},Space:function(m){},Superscript:function(r){if(this.GetNext().match(/\d/)){this.string=this.string.substr(0,this.i+1)+" "+this.string.substr(this.i+1)}var q,o,p=this.stack.Top();if(p.type==="prime"){o=p.data[0];q=p.data[1];this.stack.Pop()}else{o=this.stack.Prev();if(!o){o=i.mi("")}}if(o.isEmbellishedWrapper){o=o.data[0].data[0]}var n=o.movesupsub,m=o.sup;if((o.type==="msubsup"&&o.data[o.sup])||(o.type==="munderover"&&o.data[o.over]&&!o.subsupOK)){d.Error(["DoubleExponent","Double exponent: use braces to clarify"])}if(o.type!=="msubsup"){if(n){if(o.type!=="munderover"||o.data[o.over]){if(o.movablelimits&&o.isa(i.mi)){o=this.mi2mo(o)}o=i.munderover(o,null,null).With({movesupsub:true})}m=o.over}else{o=i.msubsup(o,null,null);m=o.sup}}this.Push(b.subsup(o).With({position:m,primes:q,movesupsub:n}))},Subscript:function(r){if(this.GetNext().match(/\d/)){this.string=this.string.substr(0,this.i+1)+" "+this.string.substr(this.i+1)}var q,o,p=this.stack.Top();if(p.type==="prime"){o=p.data[0];q=p.data[1];this.stack.Pop()}else{o=this.stack.Prev();if(!o){o=i.mi("")}}if(o.isEmbellishedWrapper){o=o.data[0].data[0]}var n=o.movesupsub,m=o.sub;if((o.type==="msubsup"&&o.data[o.sub])||(o.type==="munderover"&&o.data[o.under]&&!o.subsupOK)){d.Error(["DoubleSubscripts","Double subscripts: use braces to clarify"])}if(o.type!=="msubsup"){if(n){if(o.type!=="munderover"||o.data[o.under]){if(o.movablelimits&&o.isa(i.mi)){o=this.mi2mo(o)}o=i.munderover(o,null,null).With({movesupsub:true})}m=o.under}else{o=i.msubsup(o,null,null);m=o.sub}}this.Push(b.subsup(o).With({position:m,primes:q,movesupsub:n}))},PRIME:"\u2032",SMARTQUOTE:"\u2019",Prime:function(o){var n=this.stack.Prev();if(!n){n=i.mi()}if(n.type==="msubsup"&&n.data[n.sup]){d.Error(["DoubleExponentPrime","Prime causes double exponent: use braces to clarify"])}var m="";this.i--;do{m+=this.PRIME;this.i++,o=this.GetNext()}while(o==="'"||o===this.SMARTQUOTE);m=["","\u2032","\u2033","\u2034","\u2057"][m.length]||m;this.Push(b.prime(n,this.mmlToken(i.mo(m))))},mi2mo:function(m){var n=i.mo();n.Append.apply(n,m.data);var o;for(o in n.defaults){if(n.defaults.hasOwnProperty(o)&&m[o]!=null){n[o]=m[o]}}for(o in i.copyAttributes){if(i.copyAttributes.hasOwnProperty(o)&&m[o]!=null){n[o]=m[o]}}n.lspace=n.rspace="0";n.useMMLspacing&=~(n.SPACE_ATTR.lspace|n.SPACE_ATTR.rspace);return n},Comment:function(m){while(this.i<this.string.length&&this.string.charAt(this.i)!="\n"){this.i++}},Hash:function(m){d.Error(["CantUseHash1","You can't use 'macro parameter character #' in math mode"])},Other:function(o){var n,m;if(this.stack.env.font){n={mathvariant:this.stack.env.font}}if(g.remap.hasOwnProperty(o)){o=g.remap[o];if(f(o)){n=o[1];o=o[0]}m=i.mo(i.entity("#x"+o)).With(n)}else{m=i.mo(o).With(n)}if(m.autoDefault("stretchy",true)){m.stretchy=false}if(m.autoDefault("texClass",true)==""){m=i.TeXAtom(m)}this.Push(this.mmlToken(m))},SetFont:function(n,m){this.stack.env.font=m},SetStyle:function(n,m,o,p){this.stack.env.style=m;this.stack.env.level=p;this.Push(b.style().With({styles:{displaystyle:o,scriptlevel:p}}))},SetSize:function(m,n){this.stack.env.size=n;this.Push(b.style().With({styles:{mathsize:n+"em"}}))},Color:function(o){var n=this.GetArgument(o);var m=this.stack.env.color;this.stack.env.color=n;var p=this.ParseArg(o);if(m){this.stack.env.color}else{delete this.stack.env.color}this.Push(i.mstyle(p).With({mathcolor:n}))},Spacer:function(m,n){this.Push(i.mspace().With({width:n,mathsize:i.SIZE.NORMAL,scriptlevel:0}))},LeftRight:function(m){this.Push(b[m.substr(1)]().With({delim:this.GetDelimiter(m)}))},Middle:function(m){var n=this.GetDelimiter(m);this.Push(i.TeXAtom().With({texClass:i.TEXCLASS.CLOSE}));if(this.stack.Top().type!=="left"){d.Error(["MisplacedMiddle","%1 must be within \\left and \\right",m])}this.Push(i.mo(n).With({stretchy:true}));this.Push(i.TeXAtom().With({texClass:i.TEXCLASS.OPEN}))},NamedFn:function(n,o){if(!o){o=n.substr(1)}var m=i.mi(o).With({texClass:i.TEXCLASS.OP});this.Push(b.fn(this.mmlToken(m)))},NamedOp:function(n,o){if(!o){o=n.substr(1)}o=o.replace(/&thinsp;/,"\u2006");var m=i.mo(o).With({movablelimits:true,movesupsub:true,form:i.FORM.PREFIX,texClass:i.TEXCLASS.OP});this.Push(this.mmlToken(m))},Limits:function(n,m){var p=this.stack.Prev("nopop");if(!p||(p.Get("texClass")!==i.TEXCLASS.OP&&p.movesupsub==null)){d.Error(["MisplacedLimits","%1 is allowed only on operators",n])}var o=this.stack.Top();if(p.type==="munderover"&&!m){p=o.data[o.data.length-1]=i.msubsup.apply(i.subsup,p.data)}else{if(p.type==="msubsup"&&m){p=o.data[o.data.length-1]=i.munderover.apply(i.underover,p.data)}}p.movesupsub=(m?true:false);p.Core().movablelimits=false;if(p.movablelimits){p.movablelimits=false}},Over:function(o,n,p){var m=b.over().With({name:o});if(n||p){m.open=n;m.close=p}else{if(o.match(/withdelims$/)){m.open=this.GetDelimiter(o);m.close=this.GetDelimiter(o)}}if(o.match(/^\\above/)){m.thickness=this.GetDimen(o)}else{if(o.match(/^\\atop/)||n||p){m.thickness=0}}this.Push(m)},Frac:function(n){var m=this.ParseArg(n);var o=this.ParseArg(n);this.Push(i.mfrac(m,o))},Sqrt:function(p){var q=this.GetBrackets(p),m=this.GetArgument(p);if(m==="\\frac"){m+="{"+this.GetArgument(m)+"}{"+this.GetArgument(m)+"}"}var o=d.Parse(m,this.stack.env).mml();if(!q){o=i.msqrt.apply(i,o.array())}else{o=i.mroot(o,this.parseRoot(q))}this.Push(o)},Root:function(o){var p=this.GetUpTo(o,"\\of");var m=this.ParseArg(o);this.Push(i.mroot(m,this.parseRoot(p)))},parseRoot:function(r){var o=this.stack.env,m=o.inRoot;o.inRoot=true;var q=d.Parse(r,o);r=q.mml();var p=q.stack.global;if(p.leftRoot||p.upRoot){r=i.mpadded(r);if(p.leftRoot){r.width=p.leftRoot}if(p.upRoot){r.voffset=p.upRoot;r.height=p.upRoot}}o.inRoot=m;return r},MoveRoot:function(m,p){if(!this.stack.env.inRoot){d.Error(["MisplacedMoveRoot","%1 can appear only within a root",m])}if(this.stack.global[p]){d.Error(["MultipleMoveRoot","Multiple use of %1",m])}var o=this.GetArgument(m);if(!o.match(/-?[0-9]+/)){d.Error(["IntegerArg","The argument to %1 must be an integer",m])}o=(o/15)+"em";if(o.substr(0,1)!=="-"){o="+"+o}this.stack.global[p]=o},Accent:function(o,m,s){var r=this.ParseArg(o);var q={accent:true};if(this.stack.env.font){q.mathvariant=this.stack.env.font}var n=this.mmlToken(i.mo(i.entity("#x"+m)).With(q));n.stretchy=(s?true:false);var p=(r.isEmbellished()?r.CoreMO():r);if(p.isa(i.mo)){p.movablelimits=false}this.Push(i.TeXAtom(i.munderover(r,null,n).With({accent:true})))},UnderOver:function(o,s,m,q){var r={o:"over",u:"under"}[o.charAt(1)];var p=this.ParseArg(o);if(p.Get("movablelimits")){p.movablelimits=false}if(p.isa(i.munderover)&&p.isEmbellished()){p.Core().With({lspace:0,rspace:0});p=i.mrow(i.mo().With({rspace:0}),p)}var n=i.munderover(p,null,null);n.SetData(n[r],this.mmlToken(i.mo(i.entity("#x"+s)).With({stretchy:true,accent:!q})));if(m){n=i.TeXAtom(n).With({texClass:i.TEXCLASS.OP,movesupsub:true})}this.Push(n.With({subsupOK:true}))},Overset:function(m){var o=this.ParseArg(m),n=this.ParseArg(m);n.movablelimits=false;this.Push(i.mover(n,o))},Underset:function(m){var o=this.ParseArg(m),n=this.ParseArg(m);n.movablelimits=false;this.Push(i.munder(n,o))},TeXAtom:function(p,r){var q={texClass:r},o;if(r==i.TEXCLASS.OP){q.movesupsub=q.movablelimits=true;var m=this.GetArgument(p);var n=m.match(/^\s*\\rm\s+([a-zA-Z0-9 ]+)$/);if(n){q.mathvariant=i.VARIANT.NORMAL;o=b.fn(this.mmlToken(i.mi(n[1]).With(q)))}else{o=b.fn(i.TeXAtom(d.Parse(m,this.stack.env).mml()).With(q))}}else{o=i.TeXAtom(this.ParseArg(p)).With(q)}this.Push(o)},MmlToken:function(o){var p=this.GetArgument(o),m=this.GetBrackets(o,"").replace(/^\s+/,""),s=this.GetArgument(o),r={attrNames:[]},n;if(!i[p]||!i[p].prototype.isToken){d.Error(["NotMathMLToken","%1 is not a token element",p])}while(m!==""){n=m.match(/^([a-z]+)\s*=\s*('[^']*'|"[^"]*"|[^ ,]*)\s*,?\s*/i);if(!n){d.Error(["InvalidMathMLAttr","Invalid MathML attribute: %1",m])}if(i[p].prototype.defaults[n[1]]==null&&!this.MmlTokenAllow[n[1]]){d.Error(["UnknownAttrForElement","%1 is not a recognized attribute for %2",n[1],p])}var q=this.MmlFilterAttribute(n[1],n[2].replace(/^(['"])(.*)\1$/,"$2"));if(q){if(q.toLowerCase()==="true"){q=true}else{if(q.toLowerCase()==="false"){q=false}}r[n[1]]=q;r.attrNames.push(n[1])}m=m.substr(n[0].length)}this.Push(this.mmlToken(i[p](s).With(r)))},MmlFilterAttribute:function(m,n){return n},MmlTokenAllow:{fontfamily:1,fontsize:1,fontweight:1,fontstyle:1,color:1,background:1,id:1,"class":1,href:1,style:1},Strut:function(m){this.Push(i.mpadded(i.mrow()).With({height:"8.6pt",depth:"3pt",width:0}))},Phantom:function(n,m,o){var p=i.mphantom(this.ParseArg(n));if(m||o){p=i.mpadded(p);if(o){p.height=p.depth=0}if(m){p.width=0}}this.Push(i.TeXAtom(p))},Smash:function(o){var n=this.trimSpaces(this.GetBrackets(o,""));var m=i.mpadded(this.ParseArg(o));switch(n){case"b":m.depth=0;break;case"t":m.height=0;break;default:m.height=m.depth=0}this.Push(i.TeXAtom(m))},Lap:function(n){var m=i.mpadded(this.ParseArg(n)).With({width:0});if(n==="\\llap"){m.lspace="-1width"}this.Push(i.TeXAtom(m))},RaiseLower:function(m){var n=this.GetDimen(m);var o=b.position().With({name:m,move:"vertical"});if(n.charAt(0)==="-"){n=n.slice(1);m={raise:"\\lower",lower:"\\raise"}[m.substr(1)]}if(m==="\\lower"){o.dh="-"+n;o.dd="+"+n}else{o.dh="+"+n;o.dd="-"+n}this.Push(o)},MoveLeftRight:function(m){var p=this.GetDimen(m);var o=(p.charAt(0)==="-"?p.slice(1):"-"+p);if(m==="\\moveleft"){var n=p;p=o;o=n}this.Push(b.position().With({name:m,move:"horizontal",left:i.mspace().With({width:p,mathsize:i.SIZE.NORMAL}),right:i.mspace().With({width:o,mathsize:i.SIZE.NORMAL})}))},Hskip:function(m){this.Push(i.mspace().With({width:this.GetDimen(m),mathsize:i.SIZE.NORMAL}))},Rule:function(n,p){var m=this.GetDimen(n),o=this.GetDimen(n),r=this.GetDimen(n);var q={width:m,height:o,depth:r};if(p!=="blank"){q.mathbackground=(this.stack.env.color||"black")}this.Push(i.mspace().With(q))},rule:function(p){var n=this.GetBrackets(p),m=this.GetDimen(p),q=this.GetDimen(p);var o=i.mspace().With({width:m,height:q,mathbackground:(this.stack.env.color||"black")});if(n){o=i.mpadded(o).With({voffset:n});if(n.match(/^\-/)){o.height=n;o.depth="+"+n.substr(1)}else{o.height="+"+n}}this.Push(o)},MakeBig:function(m,p,n){n*=g.p_height;n=String(n).replace(/(\.\d\d\d).+/,"$1")+"em";var o=this.GetDelimiter(m,true);this.Push(i.mstyle(i.TeXAtom(i.mo(o).With({minsize:n,maxsize:n,fence:true,stretchy:true,symmetric:true})).With({texClass:p})).With({scriptlevel:0}))},BuildRel:function(m){var n=this.ParseUpTo(m,"\\over");var o=this.ParseArg(m);this.Push(i.TeXAtom(i.munderover(o,null,n)).With({texClass:i.TEXCLASS.REL}))},HBox:function(m,n){this.Push.apply(this,this.InternalMath(this.GetArgument(m),n))},FBox:function(m){this.Push(i.menclose.apply(i,this.InternalMath(this.GetArgument(m))).With({notation:"box"}))},Not:function(m){this.Push(b.not())},Dots:function(m){this.Push(b.dots().With({ldots:this.mmlToken(i.mo(i.entity("#x2026")).With({stretchy:false})),cdots:this.mmlToken(i.mo(i.entity("#x22EF")).With({stretchy:false}))}))},Require:function(m){var n=this.GetArgument(m).replace(/.*\//,"").replace(/[^a-z0-9_.-]/ig,"");this.Extension(null,n)},Extension:function(m,n,o){if(m&&!typeof(m)==="string"){m=m.name}n=d.extensionDir+"/"+n;if(!n.match(/\.js$/)){n+=".js"}if(!j.loaded[j.fileURL(n)]){if(m!=null){delete g[o||"macros"][m.replace(/^\\/,"")]}c.RestartAfter(j.Require(n))}},Macro:function(o,r,q,s){if(q){var n=[];if(s!=null){var m=this.GetBrackets(o);n.push(m==null?s:m)}for(var p=n.length;p<q;p++){n.push(this.GetArgument(o))}r=this.SubstituteArgs(n,r)}this.string=this.AddArgs(r,this.string.slice(this.i));this.i=0;if(++this.macroCount>d.config.MAXMACROS){d.Error(["MaxMacroSub1","MathJax maximum macro substitution count exceeded; is there a recursive macro call?"])}},Matrix:function(n,p,v,r,u,o,m,w,t){var s=this.GetNext();if(s===""){d.Error(["MissingArgFor","Missing argument for %1",n])}if(s==="{"){this.i++}else{this.string=s+"}"+this.string.slice(this.i+1);this.i=0}var q=b.array().With({requireClose:true,arraydef:{rowspacing:(o||"4pt"),columnspacing:(u||"1em")}});if(w){q.isCases=true}if(t){q.isNumbered=true;q.arraydef.side=t}if(p||v){q.open=p;q.close=v}if(m==="D"){q.arraydef.displaystyle=true}if(r!=null){q.arraydef.columnalign=r}this.Push(q)},Entry:function(p){this.Push(b.cell().With({isEntry:true,name:p}));if(this.stack.Top().isCases){var o=this.string;var t=0,s=-1,q=this.i,n=o.length;while(q<n){var u=o.charAt(q);if(u==="{"){t++;q++}else{if(u==="}"){if(t===0){n=0}else{t--;if(t===0&&s<0){s=q-this.i}q++}}else{if(u==="&"&&t===0){d.Error(["ExtraAlignTab","Extra alignment tab in \\cases text"])}else{if(u==="\\"){if(o.substr(q).match(/^((\\cr)[^a-zA-Z]|\\\\)/)){n=0}else{q+=2}}else{q++}}}}}var r=o.substr(this.i,q-this.i);if(!r.match(/^\s*\\text[^a-zA-Z]/)||s!==r.replace(/\s+$/,"").length-1){this.Push.apply(this,this.InternalMath(r,0));this.i=q}}},Cr:function(m){this.Push(b.cell().With({isCR:true,name:m}))},CrLaTeX:function(m){var q;if(this.string.charAt(this.i)==="["){q=this.GetBrackets(m,"").replace(/ /g,"").replace(/,/,".");if(q&&!this.matchDimen(q)){d.Error(["BracketMustBeDimension","Bracket argument to %1 must be a dimension",m])}}this.Push(b.cell().With({isCR:true,name:m,linebreak:true}));var p=this.stack.Top();if(p.isa(b.array)){if(q&&p.arraydef.rowspacing){var o=p.arraydef.rowspacing.split(/ /);if(!p.rowspacing){p.rowspacing=this.dimen2em(o[0])}while(o.length<p.table.length){o.push(this.Em(p.rowspacing))}o[p.table.length-1]=this.Em(Math.max(0,p.rowspacing+this.dimen2em(q)));p.arraydef.rowspacing=o.join(" ")}}else{if(q){this.Push(i.mspace().With({depth:q}))}this.Push(i.mspace().With({linebreak:i.LINEBREAK.NEWLINE}))}},emPerInch:7.2,pxPerInch:72,matchDimen:function(m){return m.match(/^(-?(?:\.\d+|\d+(?:\.\d*)?))(px|pt|em|ex|mu|pc|in|mm|cm)$/)},dimen2em:function(q){var o=this.matchDimen(q);var n=parseFloat(o[1]||"1"),p=o[2];if(p==="em"){return n}if(p==="ex"){return n*0.43}if(p==="pt"){return n/10}if(p==="pc"){return n*1.2}if(p==="px"){return n*this.emPerInch/this.pxPerInch}if(p==="in"){return n*this.emPerInch}if(p==="cm"){return n*this.emPerInch/2.54}if(p==="mm"){return n*this.emPerInch/25.4}if(p==="mu"){return n/18}return 0},Em:function(n){if(Math.abs(n)<0.0006){return"0em"}return n.toFixed(3).replace(/\.?0+$/,"")+"em"},HLine:function(n,o){if(o==null){o="solid"}var p=this.stack.Top();if(!p.isa(b.array)||p.data.length){d.Error(["Misplaced","Misplaced %1",n])}if(p.table.length==0){p.frame.push("top")}else{var m=(p.arraydef.rowlines?p.arraydef.rowlines.split(/ /):[]);while(m.length<p.table.length){m.push("none")}m[p.table.length-1]=o;p.arraydef.rowlines=m.join(" ")}},HFill:function(m){var n=this.stack.Top();if(n.isa(b.array)){n.hfill.push(n.data.length)}else{d.Error(["UnsupportedHFill","Unsupported use of %1",m])}},BeginEnd:function(o){var p=this.GetArgument(o),r=false;if(p.match(/^\\end\\/)){r=true;p=p.substr(5)}if(p.match(/\\/i)){d.Error(["InvalidEnv","Invalid environment name '%1'",p])}var q=this.envFindName(p);if(!q){d.Error(["UnknownEnv","Unknown environment '%1'",p])}if(!f(q)){q=[q]}var m=(f(q[1])?q[1][0]:q[1]);var n=b.begin().With({name:p,end:m,parse:this});if(o==="\\end"){if(!r&&f(q[1])&&this[q[1][1]]){n=this[q[1][1]].apply(this,[n].concat(q.slice(2)))}else{n=b.end().With({name:p})}}else{if(++this.macroCount>d.config.MAXMACROS){d.Error(["MaxMacroSub2","MathJax maximum substitution count exceeded; is there a recursive latex environment?"])}if(q[0]&&this[q[0]]){n=this[q[0]].apply(this,[n].concat(q.slice(2)))}}this.Push(n)},envFindName:function(m){return(g.environment.hasOwnProperty(m)?g.environment[m]:null)},Equation:function(m,n){return n},ExtensionEnv:function(n,m){this.Extension(n.name,m,"environment")},Array:function(n,p,u,s,t,o,m,q){if(!s){s=this.GetArgument("\\begin{"+n.name+"}")}var v=("c"+s).replace(/[^clr|:]/g,"").replace(/[^|:]([|:])+/g,"$1");s=s.replace(/[^clr]/g,"").split("").join(" ");s=s.replace(/l/g,"left").replace(/r/g,"right").replace(/c/g,"center");var r=b.array().With({arraydef:{columnalign:s,columnspacing:(t||"1em"),rowspacing:(o||"4pt")}});if(v.match(/[|:]/)){if(v.charAt(0).match(/[|:]/)){r.frame.push("left");r.frame.dashed=v.charAt(0)===":"}if(v.charAt(v.length-1).match(/[|:]/)){r.frame.push("right")}v=v.substr(1,v.length-2);r.arraydef.columnlines=v.split("").join(" ").replace(/[^|: ]/g,"none").replace(/\|/g,"solid").replace(/:/g,"dashed")}if(p){r.open=this.convertDelimiter(p)}if(u){r.close=this.convertDelimiter(u)}if(m==="D"){r.arraydef.displaystyle=true}else{if(m){r.arraydef.displaystyle=false}}if(m==="S"){r.arraydef.scriptlevel=1}if(q){r.arraydef.useHeight=false}this.Push(n);return r},AlignedArray:function(m){var n=this.GetBrackets("\\begin{"+m.name+"}");return this.setArrayAlign(this.Array.apply(this,arguments),n)},setArrayAlign:function(n,m){m=this.trimSpaces(m||"");if(m==="t"){n.arraydef.align="baseline 1"}else{if(m==="b"){n.arraydef.align="baseline -1"}else{if(m==="c"){n.arraydef.align="center"}else{if(m){n.arraydef.align=m}}}}return n},convertDelimiter:function(m){if(m){m=(g.delimiter.hasOwnProperty(m)?g.delimiter[m]:null)}if(m==null){return null}if(f(m)){m=m[0]}if(m.length===4){m=String.fromCharCode(parseInt(m,16))}return m},trimSpaces:function(n){if(typeof(n)!="string"){return n}var m=n.replace(/^\s+|\s+$/g,"");if(m.match(/\\$/)&&n.match(/ $/)){m+=" "}return m},nextIsSpace:function(){return this.string.charAt(this.i).match(/\s/)},GetNext:function(){while(this.nextIsSpace()){this.i++}return this.string.charAt(this.i)},GetCS:function(){var m=this.string.slice(this.i).match(/^([a-z]+|.) ?/i);if(m){this.i+=m[1].length;return m[1]}else{this.i++;return" "}},GetArgument:function(n,o){switch(this.GetNext()){case"":if(!o){d.Error(["MissingArgFor","Missing argument for %1",n])}return null;case"}":if(!o){d.Error(["ExtraCloseMissingOpen","Extra close brace or missing open brace"])}return null;case"\\":this.i++;return"\\"+this.GetCS();case"{":var m=++this.i,p=1;while(this.i<this.string.length){switch(this.string.charAt(this.i++)){case"\\":this.i++;break;case"{":p++;break;case"}":if(--p==0){return this.string.slice(m,this.i-1)}break}}d.Error(["MissingCloseBrace","Missing close brace"]);break}return this.string.charAt(this.i++)},GetBrackets:function(n,p){if(this.GetNext()!="["){return p}var m=++this.i,o=0;while(this.i<this.string.length){switch(this.string.charAt(this.i++)){case"{":o++;break;case"\\":this.i++;break;case"}":if(o--<=0){d.Error(["ExtraCloseLooking","Extra close brace while looking for %1","']'"])}break;case"]":if(o==0){return this.string.slice(m,this.i-1)}break}}d.Error(["MissingCloseBracket","Couldn't find closing ']' for argument to %1",n])},GetDelimiter:function(m,n){while(this.nextIsSpace()){this.i++}var o=this.string.charAt(this.i);this.i++;if(this.i<=this.string.length){if(o=="\\"){o+=this.GetCS(m)}else{if(o==="{"&&n){this.i--;o=this.GetArgument(m).replace(/^\s+/,"").replace(/\s+$/,"")}}if(g.delimiter.hasOwnProperty(o)){return this.convertDelimiter(o)}}d.Error(["MissingOrUnrecognizedDelim","Missing or unrecognized delimiter for %1",m])},GetDimen:function(n){var o;if(this.nextIsSpace()){this.i++}if(this.string.charAt(this.i)=="{"){o=this.GetArgument(n);if(o.match(/^\s*([-+]?([.,]\d+|\d+([.,]\d*)?))\s*(pt|em|ex|mu|px|mm|cm|in|pc)\s*$/)){return o.replace(/ /g,"").replace(/,/,".")}}else{o=this.string.slice(this.i);var m=o.match(/^\s*(([-+]?([.,]\d+|\d+([.,]\d*)?))\s*(pt|em|ex|mu|px|mm|cm|in|pc)) ?/);if(m){this.i+=m[0].length;return m[1].replace(/ /g,"").replace(/,/,".")}}d.Error(["MissingDimOrUnits","Missing dimension or its units for %1",n])},GetUpTo:function(o,p){while(this.nextIsSpace()){this.i++}var n=this.i,m,r,q=0;while(this.i<this.string.length){m=this.i;r=this.string.charAt(this.i++);switch(r){case"\\":r+=this.GetCS();break;case"{":q++;break;case"}":if(q==0){d.Error(["ExtraCloseLooking","Extra close brace while looking for %1",p])}q--;break}if(q==0&&r==p){return this.string.slice(n,m)}}d.Error(["TokenNotFoundForCommand","Couldn't find %1 for %2",p,o])},ParseArg:function(m){return d.Parse(this.GetArgument(m),this.stack.env).mml()},ParseUpTo:function(m,n){return d.Parse(this.GetUpTo(m,n),this.stack.env).mml()},InternalMath:function(v,m){var o=(this.stack.env.font?{mathvariant:this.stack.env.font}:{});var n=[],r=0,q=0,u,s="",p=0;if(v.match(/\\?[${}\\]|\\\(|\\(eq)?ref\s*\{/)){while(r<v.length){u=v.charAt(r++);if(u==="$"){if(s==="$"&&p===0){n.push(i.TeXAtom(d.Parse(v.slice(q,r-1),{}).mml()));s="";q=r}else{if(s===""){if(q<r-1){n.push(this.InternalText(v.slice(q,r-1),o))}s="$";q=r}}}else{if(u==="{"&&s!==""){p++}else{if(u==="}"){if(s==="}"&&p===0){n.push(i.TeXAtom(d.Parse(v.slice(q,r),{}).mml().With(o)));s="";q=r}else{if(s!==""){if(p){p--}}}}else{if(u==="\\"){if(s===""&&v.substr(r).match(/^(eq)?ref\s*\{/)){var t=RegExp["$&"].length;if(q<r-1){n.push(this.InternalText(v.slice(q,r-1),o))}s="}";q=r-1;r+=t}else{u=v.charAt(r++);if(u==="("&&s===""){if(q<r-2){n.push(this.InternalText(v.slice(q,r-2),o))}s=")";q=r}else{if(u===")"&&s===")"&&p===0){n.push(i.TeXAtom(d.Parse(v.slice(q,r-2),{}).mml()));s="";q=r}else{if(u.match(/[${}\\]/)&&s===""){r--;v=v.substr(0,r-1)+v.substr(r)}}}}}}}}}if(s!==""){d.Error(["MathNotTerminated","Math not terminated in text box"])}}if(q<v.length){n.push(this.InternalText(v.slice(q),o))}if(m!=null){n=[i.mstyle.apply(i,n).With({displaystyle:false,scriptlevel:m})]}else{if(n.length>1){n=[i.mrow.apply(i,n)]}}return n},InternalText:function(n,m){n=n.replace(/^\s+/,h).replace(/\s+$/,h);return i.mtext(i.chars(n)).With(m)},setDef:function(m,n){n.isUser=true;g.macros[m]=n},setEnv:function(m,n){n.isUser=true;g.environment[m]=n},SubstituteArgs:function(n,m){var q="";var p="";var r;var o=0;while(o<m.length){r=m.charAt(o++);if(r==="\\"){q+=r+m.charAt(o++)}else{if(r==="#"){r=m.charAt(o++);if(r==="#"){q+=r}else{if(!r.match(/[1-9]/)||r>n.length){d.Error(["IllegalMacroParam","Illegal macro parameter reference"])}p=this.AddArgs(this.AddArgs(p,q),n[r-1]);q=""}}else{q+=r}}}return this.AddArgs(p,q)},AddArgs:function(n,m){if(m.match(/^[a-z]/i)&&n.match(/(^|[^\\])(\\\\)*\\[a-z]+$/i)){n+=" "}if(n.length+m.length>d.config.MAXBUFFER){d.Error(["MaxBufferSize","MathJax internal buffer size exceeded; is there a recursive macro call?"])}return n+m}});d.Augment({Stack:e,Parse:a,Definitions:g,Startup:l,config:{MAXMACROS:10000,MAXBUFFER:5*1024},sourceMenuTitle:["TeXCommands","TeX Commands"],annotationEncoding:"application/x-tex",prefilterHooks:MathJax.Callback.Hooks(true),postfilterHooks:MathJax.Callback.Hooks(true),Config:function(){this.SUPER(arguments).Config.apply(this,arguments);if(this.config.equationNumbers.autoNumber!=="none"){if(!this.config.extensions){this.config.extensions=[]}this.config.extensions.push("AMSmath.js")}},Translate:function(m){var n,o=false,q=MathJax.HTML.getScript(m);var s=(m.type.replace(/\n/g," ").match(/(;|\s|\n)mode\s*=\s*display(;|\s|\n|$)/)!=null);var r={math:q,display:s,script:m};var t=this.prefilterHooks.Execute(r);if(t){return t}q=r.math;try{n=d.Parse(q).mml()}catch(p){if(!p.texError){throw p}n=this.formatError(p,q,s,m);o=true}if(n.isa(i.mtable)&&n.displaystyle==="inherit"){n.displaystyle=s}if(n.inferred){n=i.apply(MathJax.ElementJax,n.data)}else{n=i(n)}if(s){n.root.display="block"}if(o){n.texError=true}r.math=n;return this.postfilterHooks.Execute(r)||r.math},prefilterMath:function(n,o,m){return n},postfilterMath:function(n,o,m){this.combineRelations(n.root);return n},formatError:function(p,o,q,m){var n=p.message.replace(/\n.*/,"");c.signal.Post(["TeX Jax - parse error",n,o,q,m]);return i.Error(n)},Error:function(m){if(f(m)){m=k.apply(k,m)}throw c.Insert(Error(m),{texError:true})},Macro:function(m,n,o){g.macros[m]=["Macro"].concat([].slice.call(arguments,1));g.macros[m].isUser=true},fenced:function(o,n,p){var m=i.mrow().With({open:o,close:p,texClass:i.TEXCLASS.INNER});m.Append(i.mo(o).With({fence:true,stretchy:true,symmetric:true,texClass:i.TEXCLASS.OPEN}));if(n.type==="mrow"&&n.inferred){m.Append.apply(m,n.data)}else{m.Append(n)}m.Append(i.mo(p).With({fence:true,stretchy:true,symmetric:true,texClass:i.TEXCLASS.CLOSE}));return m},fixedFence:function(o,n,p){var m=i.mrow().With({open:o,close:p,texClass:i.TEXCLASS.ORD});if(o){m.Append(this.mathPalette(o,"l"))}if(n.type==="mrow"){m.Append.apply(m,n.data)}else{m.Append(n)}if(p){m.Append(this.mathPalette(p,"r"))}return m},mathPalette:function(p,n){if(p==="{"||p==="}"){p="\\"+p}var o="{\\bigg"+n+" "+p+"}",m="{\\big"+n+" "+p+"}";return d.Parse("\\mathchoice"+o+m+m+m,{}).mml()},combineRelations:function(q){var r,n,p,o;for(r=0,n=q.data.length;r<n;r++){if(q.data[r]){if(q.isa(i.mrow)){while(r+1<n&&(p=q.data[r])&&(o=q.data[r+1])&&p.isa(i.mo)&&o.isa(i.mo)&&p.Get("texClass")===i.TEXCLASS.REL&&o.Get("texClass")===i.TEXCLASS.REL){if(p.variantForm==o.variantForm&&p.Get("mathvariant")==o.Get("mathvariant")&&p.style==o.style&&p["class"]==o["class"]&&!p.id&&!o.id){p.Append.apply(p,o.data);q.data.splice(r+1,1);n--}else{p.rspace=o.lspace="0pt";r++}}}if(!q.data[r].isToken){this.combineRelations(q.data[r])}}}}});d.prefilterHooks.Add(function(m){m.math=d.prefilterMath(m.math,m.display,m.script)});d.postfilterHooks.Add(function(m){m.math=d.postfilterMath(m.math,m.display,m.script)});d.loadComplete("jax.js")})(MathJax.InputJax.TeX,MathJax.Hub,MathJax.Ajax);




assets/js/mathjax/jax/element/mml/optable/SupplementalArrowsB.js
/*
 *  /MathJax/jax/element/mml/optable/SupplementalArrowsB.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(a){var c=a.mo.OPTYPES;var b=a.TEXCLASS;MathJax.Hub.Insert(a.mo.prototype,{OPTABLE:{infix:{"\u2900":c.RELACCENT,"\u2901":c.RELACCENT,"\u2902":c.RELACCENT,"\u2903":c.RELACCENT,"\u2904":c.RELACCENT,"\u2905":c.RELACCENT,"\u2906":c.RELACCENT,"\u2907":c.RELACCENT,"\u2908":c.REL,"\u2909":c.REL,"\u290A":c.RELSTRETCH,"\u290B":c.RELSTRETCH,"\u290C":c.WIDEREL,"\u290D":c.WIDEREL,"\u290E":c.WIDEREL,"\u290F":c.WIDEREL,"\u2910":c.WIDEREL,"\u2911":c.RELACCENT,"\u2912":c.RELSTRETCH,"\u2913":c.RELSTRETCH,"\u2914":c.RELACCENT,"\u2915":c.RELACCENT,"\u2916":c.RELACCENT,"\u2917":c.RELACCENT,"\u2918":c.RELACCENT,"\u2919":c.RELACCENT,"\u291A":c.RELACCENT,"\u291B":c.RELACCENT,"\u291C":c.RELACCENT,"\u291D":c.RELACCENT,"\u291E":c.RELACCENT,"\u291F":c.RELACCENT,"\u2920":c.RELACCENT,"\u2921":c.RELSTRETCH,"\u2922":c.RELSTRETCH,"\u2923":c.REL,"\u2924":c.REL,"\u2925":c.REL,"\u2926":c.REL,"\u2927":c.REL,"\u2928":c.REL,"\u2929":c.REL,"\u292A":c.REL,"\u292B":c.REL,"\u292C":c.REL,"\u292D":c.REL,"\u292E":c.REL,"\u292F":c.REL,"\u2930":c.REL,"\u2931":c.REL,"\u2932":c.REL,"\u2933":c.RELACCENT,"\u2934":c.REL,"\u2935":c.REL,"\u2936":c.REL,"\u2937":c.REL,"\u2938":c.REL,"\u2939":c.REL,"\u293A":c.RELACCENT,"\u293B":c.RELACCENT,"\u293C":c.RELACCENT,"\u293D":c.RELACCENT,"\u293E":c.REL,"\u293F":c.REL,"\u2940":c.REL,"\u2941":c.REL,"\u2942":c.RELACCENT,"\u2943":c.RELACCENT,"\u2944":c.RELACCENT,"\u2945":c.RELACCENT,"\u2946":c.RELACCENT,"\u2947":c.RELACCENT,"\u2948":c.RELACCENT,"\u2949":c.REL,"\u294A":c.RELACCENT,"\u294B":c.RELACCENT,"\u294C":c.REL,"\u294D":c.REL,"\u294E":c.WIDEREL,"\u294F":c.RELSTRETCH,"\u2950":c.WIDEREL,"\u2951":c.RELSTRETCH,"\u2952":c.WIDEREL,"\u2953":c.WIDEREL,"\u2954":c.RELSTRETCH,"\u2955":c.RELSTRETCH,"\u2956":c.RELSTRETCH,"\u2957":c.RELSTRETCH,"\u2958":c.RELSTRETCH,"\u2959":c.RELSTRETCH,"\u295A":c.WIDEREL,"\u295B":c.WIDEREL,"\u295C":c.RELSTRETCH,"\u295D":c.RELSTRETCH,"\u295E":c.WIDEREL,"\u295F":c.WIDEREL,"\u2960":c.RELSTRETCH,"\u2961":c.RELSTRETCH,"\u2962":c.RELACCENT,"\u2963":c.REL,"\u2964":c.RELACCENT,"\u2965":c.REL,"\u2966":c.RELACCENT,"\u2967":c.RELACCENT,"\u2968":c.RELACCENT,"\u2969":c.RELACCENT,"\u296A":c.RELACCENT,"\u296B":c.RELACCENT,"\u296C":c.RELACCENT,"\u296D":c.RELACCENT,"\u296E":c.RELSTRETCH,"\u296F":c.RELSTRETCH,"\u2970":c.RELACCENT,"\u2971":c.RELACCENT,"\u2972":c.RELACCENT,"\u2973":c.RELACCENT,"\u2974":c.RELACCENT,"\u2975":c.RELACCENT,"\u2976":c.RELACCENT,"\u2977":c.RELACCENT,"\u2978":c.RELACCENT,"\u2979":c.RELACCENT,"\u297A":c.RELACCENT,"\u297B":c.RELACCENT,"\u297C":c.RELACCENT,"\u297D":c.RELACCENT,"\u297E":c.REL,"\u297F":c.REL}}});MathJax.Ajax.loadComplete(a.optableDir+"/SupplementalArrowsB.js")})(MathJax.ElementJax.mml);
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/*
 *  /MathJax/jax/element/mml/optable/SuppMathOperators.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
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 *  distributed under the License is distributed on an "AS IS" BASIS,
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(function(a){var c=a.mo.OPTYPES;var b=a.TEXCLASS;MathJax.Hub.Insert(a.mo.prototype,{OPTABLE:{prefix:{"\u2A03":c.OP,"\u2A05":c.OP,"\u2A07":c.OP,"\u2A08":c.OP,"\u2A09":c.OP,"\u2A0A":c.OP,"\u2A0B":c.INTEGRAL2,"\u2A0C":c.INTEGRAL,"\u2A0D":c.INTEGRAL2,"\u2A0E":c.INTEGRAL2,"\u2A0F":c.INTEGRAL2,"\u2A10":c.OP,"\u2A11":c.OP,"\u2A12":c.OP,"\u2A13":c.OP,"\u2A14":c.OP,"\u2A15":c.INTEGRAL2,"\u2A16":c.INTEGRAL2,"\u2A17":c.INTEGRAL2,"\u2A18":c.INTEGRAL2,"\u2A19":c.INTEGRAL2,"\u2A1A":c.INTEGRAL2,"\u2A1B":c.INTEGRAL2,"\u2A1C":c.INTEGRAL2,"\u2AFC":c.OP,"\u2AFF":c.OP},infix:{"\u2A1D":c.BIN3,"\u2A1E":c.BIN3,"\u2A1F":c.BIN3,"\u2A20":c.BIN3,"\u2A21":c.BIN3,"\u2A22":c.BIN4,"\u2A23":c.BIN4,"\u2A24":c.BIN4,"\u2A25":c.BIN4,"\u2A26":c.BIN4,"\u2A27":c.BIN4,"\u2A28":c.BIN4,"\u2A29":c.BIN4,"\u2A2A":c.BIN4,"\u2A2B":c.BIN4,"\u2A2C":c.BIN4,"\u2A2D":c.BIN4,"\u2A2E":c.BIN4,"\u2A30":c.BIN4,"\u2A31":c.BIN4,"\u2A32":c.BIN4,"\u2A33":c.BIN4,"\u2A34":c.BIN4,"\u2A35":c.BIN4,"\u2A36":c.BIN4,"\u2A37":c.BIN4,"\u2A38":c.BIN4,"\u2A39":c.BIN4,"\u2A3A":c.BIN4,"\u2A3B":c.BIN4,"\u2A3C":c.BIN4,"\u2A3D":c.BIN4,"\u2A3E":c.BIN4,"\u2A40":c.BIN4,"\u2A41":c.BIN4,"\u2A42":c.BIN4,"\u2A43":c.BIN4,"\u2A44":c.BIN4,"\u2A45":c.BIN4,"\u2A46":c.BIN4,"\u2A47":c.BIN4,"\u2A48":c.BIN4,"\u2A49":c.BIN4,"\u2A4A":c.BIN4,"\u2A4B":c.BIN4,"\u2A4C":c.BIN4,"\u2A4D":c.BIN4,"\u2A4E":c.BIN4,"\u2A4F":c.BIN4,"\u2A50":c.BIN4,"\u2A51":c.BIN4,"\u2A52":c.BIN4,"\u2A53":c.BIN4,"\u2A54":c.BIN4,"\u2A55":c.BIN4,"\u2A56":c.BIN4,"\u2A57":c.BIN4,"\u2A58":c.BIN4,"\u2A59":c.REL,"\u2A5A":c.BIN4,"\u2A5B":c.BIN4,"\u2A5C":c.BIN4,"\u2A5D":c.BIN4,"\u2A5E":c.BIN4,"\u2A5F":c.BIN4,"\u2A60":c.BIN4,"\u2A61":c.BIN4,"\u2A62":c.BIN4,"\u2A63":c.BIN4,"\u2A64":c.BIN4,"\u2A65":c.BIN4,"\u2A66":c.REL,"\u2A67":c.REL,"\u2A68":c.REL,"\u2A69":c.REL,"\u2A6A":c.REL,"\u2A6B":c.REL,"\u2A6C":c.REL,"\u2A6D":c.REL,"\u2A6E":c.REL,"\u2A6F":c.REL,"\u2A70":c.REL,"\u2A71":c.BIN4,"\u2A72":c.BIN4,"\u2A73":c.REL,"\u2A74":c.REL,"\u2A75":c.REL,"\u2A76":c.REL,"\u2A77":c.REL,"\u2A78":c.REL,"\u2A79":c.REL,"\u2A7A":c.REL,"\u2A7B":c.REL,"\u2A7C":c.REL,"\u2A7D":c.REL,"\u2A7D\u0338":c.REL,"\u2A7E":c.REL,"\u2A7E\u0338":c.REL,"\u2A7F":c.REL,"\u2A80":c.REL,"\u2A81":c.REL,"\u2A82":c.REL,"\u2A83":c.REL,"\u2A84":c.REL,"\u2A85":c.REL,"\u2A86":c.REL,"\u2A87":c.REL,"\u2A88":c.REL,"\u2A89":c.REL,"\u2A8A":c.REL,"\u2A8B":c.REL,"\u2A8C":c.REL,"\u2A8D":c.REL,"\u2A8E":c.REL,"\u2A8F":c.REL,"\u2A90":c.REL,"\u2A91":c.REL,"\u2A92":c.REL,"\u2A93":c.REL,"\u2A94":c.REL,"\u2A95":c.REL,"\u2A96":c.REL,"\u2A97":c.REL,"\u2A98":c.REL,"\u2A99":c.REL,"\u2A9A":c.REL,"\u2A9B":c.REL,"\u2A9C":c.REL,"\u2A9D":c.REL,"\u2A9E":c.REL,"\u2A9F":c.REL,"\u2AA0":c.REL,"\u2AA1":c.REL,"\u2AA1\u0338":c.REL,"\u2AA2":c.REL,"\u2AA2\u0338":c.REL,"\u2AA3":c.REL,"\u2AA4":c.REL,"\u2AA5":c.REL,"\u2AA6":c.REL,"\u2AA7":c.REL,"\u2AA8":c.REL,"\u2AA9":c.REL,"\u2AAA":c.REL,"\u2AAB":c.REL,"\u2AAC":c.REL,"\u2AAD":c.REL,"\u2AAE":c.REL,"\u2AAF\u0338":c.REL,"\u2AB0\u0338":c.REL,"\u2AB1":c.REL,"\u2AB2":c.REL,"\u2AB3":c.REL,"\u2AB4":c.REL,"\u2AB5":c.REL,"\u2AB6":c.REL,"\u2AB7":c.REL,"\u2AB8":c.REL,"\u2AB9":c.REL,"\u2ABA":c.REL,"\u2ABB":c.REL,"\u2ABC":c.REL,"\u2ABD":c.REL,"\u2ABE":c.REL,"\u2ABF":c.REL,"\u2AC0":c.REL,"\u2AC1":c.REL,"\u2AC2":c.REL,"\u2AC3":c.REL,"\u2AC4":c.REL,"\u2AC5":c.REL,"\u2AC6":c.REL,"\u2AC7":c.REL,"\u2AC8":c.REL,"\u2AC9":c.REL,"\u2ACA":c.REL,"\u2ACB":c.REL,"\u2ACC":c.REL,"\u2ACD":c.REL,"\u2ACE":c.REL,"\u2ACF":c.REL,"\u2AD0":c.REL,"\u2AD1":c.REL,"\u2AD2":c.REL,"\u2AD3":c.REL,"\u2AD4":c.REL,"\u2AD5":c.REL,"\u2AD6":c.REL,"\u2AD7":c.REL,"\u2AD8":c.REL,"\u2AD9":c.REL,"\u2ADA":c.REL,"\u2ADB":c.REL,"\u2ADC":c.REL,"\u2ADD":c.REL,"\u2ADE":c.REL,"\u2ADF":c.REL,"\u2AE0":c.REL,"\u2AE1":c.REL,"\u2AE2":c.REL,"\u2AE3":c.REL,"\u2AE4":c.REL,"\u2AE5":c.REL,"\u2AE6":c.REL,"\u2AE7":c.REL,"\u2AE8":c.REL,"\u2AE9":c.REL,"\u2AEA":c.REL,"\u2AEB":c.REL,"\u2AEC":c.REL,"\u2AED":c.REL,"\u2AEE":c.REL,"\u2AEF":c.REL,"\u2AF0":c.REL,"\u2AF1":c.REL,"\u2AF2":c.REL,"\u2AF3":c.REL,"\u2AF4":c.BIN4,"\u2AF5":c.BIN4,"\u2AF6":c.BIN4,"\u2AF7":c.REL,"\u2AF8":c.REL,"\u2AF9":c.REL,"\u2AFA":c.REL,"\u2AFB":c.BIN4,"\u2AFD":c.BIN4,"\u2AFE":c.BIN3}}});MathJax.Ajax.loadComplete(a.optableDir+"/SuppMathOperators.js")})(MathJax.ElementJax.mml);




assets/js/mathjax/jax/output/SVG/fonts/Gyre-Pagella/Latin/Regular/Main.js
/*
 *  /MathJax/jax/output/SVG/fonts/Gyre-Pagella/Latin/Regular/Main.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
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MathJax.OutputJax.SVG.FONTDATA.FONTS.GyrePagellaMathJax_Latin={directory:"Latin/Regular",family:"GyrePagellaMathJax_Latin",id:"GYREPAGELLALATIN",32:[0,0,250,0,0,""],160:[0,0,250,0,0,""],161:[454,245,278,81,197,"197 396c0 -30 -27 -58 -57 -58c-31 0 -59 28 -59 58c0 31 28 58 60 58c29 0 56 -28 56 -58zM193 -207l-75 -38h-34v25c0 22 2 54 7 95l29 326v25l28 23l10 -5l2 -40"],162:[562,101,500,61,448,"448 53l-20 -33c-51 -24 -92 -34 -145 -34c-22 0 -37 1 -62 5l-28 -92h-41l32 104c-42 22 -62 39 -84 71c-25 37 -39 89 -39 148c0 95 34 160 102 194l80 40c18 9 44 14 82 14l27 92h40l-27 -92c26 -1 53 -10 80 -26c-8 -49 -11 -84 -11 -130h-28l-9 66 c-13 14 -25 21 -50 31l-106 -353c30 -16 53 -22 85 -22c34 0 64 8 113 28zM309 419c-25 4 -32 5 -39 5c-76 0 -120 -64 -120 -173c0 -34 5 -66 14 -95c10 -32 19 -46 44 -72"],164:[531,-96,500,30,470,"470 141l-45 -45l-48 48c-38 -30 -74 -42 -127 -42c-54 0 -90 12 -127 42l-48 -48l-45 45l49 49c-30 38 -42 72 -42 123c0 52 12 88 42 122l-49 49l47 47l48 -48c37 28 77 41 125 41s87 -13 125 -41l48 48l47 -47l-49 -49c30 -34 42 -70 42 -122c0 -50 -12 -85 -42 -123z M404 314c0 83 -70 151 -156 151c-83 0 -152 -70 -152 -152c0 -84 69 -152 154 -152s154 68 154 153"],166:[726,184,606,275,331,"331 362h-56v364h56v-364zM331 -184h-56v364h56v-364"],169:[668,19,747,31,718,"718 324c0 -190 -154 -343 -344 -343s-343 153 -343 343s153 344 343 344s344 -154 344 -344zM678 324c0 168 -136 304 -304 304s-303 -136 -303 -304s135 -303 303 -303s304 135 304 303zM571 185l-19 -31c-41 -20 -86 -30 -136 -30c-142 0 -239 80 -239 198 c0 74 37 131 105 168c41 22 91 33 144 33c45 0 89 -7 141 -23c-9 -39 -11 -59 -12 -89h-26v43c0 20 -58 38 -113 38c-98 0 -162 -64 -162 -159c0 -103 73 -171 185 -171c45 0 86 11 122 33"],170:[709,-361,333,24,310,"310 426c-11 1 -22 1 -25 2c-12 1 -21 1 -24 1l-27 -1c-9 0 -17 -1 -17 -1l-6 -1l3 51l-81 -52c-14 -2 -22 -3 -32 -3c-47 0 -77 27 -77 71c0 53 39 83 126 97l64 10c-1 54 -27 77 -88 77c-28 0 -33 -3 -44 -21l-3 -5l-3 -6l-9 -19l-17 4v39l35 20c23 13 49 20 76 20 c44 0 74 -13 92 -39c10 -15 13 -28 13 -80v-102c0 -38 3 -44 24 -44h20v-18zM214 502v79c-99 -12 -134 -33 -134 -78c0 -27 22 -47 50 -47c18 0 50 13 63 26zM310 361h-286v34h286v-34"],171:[428,-71,500,50,450,"249 86l-23 -15l-176 171v12l176 174l23 -13l-119 -167zM450 86l-23 -15l-176 171v12l176 174l23 -13l-119 -167"],182:[695,150,628,39,589,"589 -150l-202 3l-202 -3v30l42 3c45 3 53 16 53 90v372c-73 5 -117 20 -166 57s-75 85 -75 140c0 90 73 157 178 153l59 -2l145 -4c55 0 97 1 168 5v-30l-32 -3c-52 -5 -63 -20 -63 -87v-601c0 -74 8 -87 53 -90l42 -3v-30zM280 382v273c-6 1 -12 1 -15 1 c-66 0 -115 -55 -115 -130c0 -74 46 -125 130 -144zM421 -120v775h-68v-775h68"],184:[10,225,333,96,304,"304 -141c0 -52 -48 -84 -124 -84c-27 0 -41 3 -84 16l14 31c33 -9 47 -11 65 -11c35 0 54 15 54 43c0 23 -16 39 -40 39c-13 0 -22 -2 -41 -7l-7 6l42 118h34l-25 -85c10 3 17 4 27 4c52 0 85 -27 85 -70"],186:[709,-355,333,10,323,"323 567c0 -84 -73 -151 -166 -151c-88 0 -147 57 -147 142c0 89 66 151 163 151c88 0 150 -59 150 -142zM263 551c0 78 -45 138 -104 138c-57 0 -89 -39 -89 -110c0 -84 42 -143 103 -143c54 0 90 46 90 115zM323 355h-313v34h313v-34"],187:[428,-71,500,50,450,"450 242l-176 -171l-23 15l119 162l-119 167l23 13l176 -174v-12zM249 242l-176 -171l-23 15l119 162l-119 167l23 13l176 -174v-12"],191:[454,245,444,49,401,"401 -97l-38 -113c-53 -26 -88 -35 -132 -35c-103 0 -182 67 -182 154c0 57 25 96 110 174c81 73 94 90 94 123c0 16 -6 29 -22 48l21 14c30 -19 44 -43 44 -73c0 -34 -16 -61 -77 -128c-59 -65 -77 -97 -77 -137c0 -64 51 -109 123 -109c45 0 76 15 87 42l20 48z M303 396c0 -30 -27 -58 -57 -58c-31 0 -59 28 -59 58c0 31 28 58 60 58c29 0 56 -28 56 -58"],192:[888,3,778,15,756,"756 -3l-127 3l-139 -3v30l47 3c25 2 41 9 41 20c0 9 -4 22 -21 64l-46 115h-288l-28 -67c-21 -50 -35 -93 -35 -106c0 -16 13 -23 48 -26l37 -3v-30l-121 3c-36 0 -73 -1 -109 -3v30l37 3c22 2 41 20 54 49l221 502c38 85 49 119 49 119h32l242 -568 c35 -81 46 -100 72 -102l34 -3v-30zM493 269l-126 298l-127 -298h253zM497 749h-43l-156 73c-35 17 -43 24 -43 39s15 27 33 27c17 -1 37 -9 60 -26"],193:[888,3,778,15,756,"756 -3l-127 3l-139 -3v30l47 3c25 2 41 9 41 20c0 9 -4 22 -21 64l-46 115h-288l-28 -67c-21 -50 -35 -93 -35 -106c0 -16 13 -23 48 -26l37 -3v-30l-121 3c-36 0 -73 -1 -109 -3v30l37 3c22 2 41 20 54 49l221 502c38 85 49 119 49 119h32l242 -568 c35 -81 46 -100 72 -102l34 -3v-30zM493 269l-126 298l-127 -298h253zM529 861c0 -15 -8 -22 -43 -39l-156 -73h-43l149 113c23 17 43 25 60 26c18 0 33 -12 33 -27"],194:[887,3,778,15,756,"756 -3l-127 3l-139 -3v30l47 3c25 2 41 9 41 20c0 9 -4 22 -21 64l-46 115h-288l-28 -67c-21 -50 -35 -93 -35 -106c0 -16 13 -23 48 -26l37 -3v-30l-121 3c-36 0 -73 -1 -109 -3v30l37 3c22 2 41 20 54 49l221 502c38 85 49 119 49 119h32l242 -568 c35 -81 46 -100 72 -102l34 -3v-30zM493 269l-126 298l-127 -298h253zM560 752h-38l-131 84l-131 -84h-37l134 135h68"],195:[872,3,778,15,756,"756 -3l-127 3l-139 -3v30l47 3c25 2 41 9 41 20c0 9 -4 22 -21 64l-46 115h-288l-28 -67c-21 -50 -35 -93 -35 -106c0 -16 13 -23 48 -26l37 -3v-30l-121 3c-36 0 -73 -1 -109 -3v30l37 3c22 2 41 20 54 49l221 502c38 85 49 119 49 119h32l242 -568 c35 -81 46 -100 72 -102l34 -3v-30zM493 269l-126 298l-127 -298h253zM558 872c-4 -58 -52 -105 -109 -105c-22 0 -38 4 -68 19c-37 18 -57 26 -71 26c-24 0 -40 -14 -53 -45h-29c14 65 51 100 106 100c24 0 36 -4 89 -30c24 -11 35 -15 47 -15c28 0 44 13 59 50h29"],196:[869,3,778,15,756,"756 -3l-127 3l-139 -3v30l47 3c25 2 41 9 41 20c0 9 -4 22 -21 64l-46 115h-288l-28 -67c-21 -50 -35 -93 -35 -106c0 -16 13 -23 48 -26l37 -3v-30l-121 3c-36 0 -73 -1 -109 -3v30l37 3c22 2 41 20 54 49l221 502c38 85 49 119 49 119h32l242 -568 c35 -81 46 -100 72 -102l34 -3v-30zM493 269l-126 298l-127 -298h253zM343 819c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50zM542 819c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],197:[939,3,778,15,756,"756 -3l-127 3l-139 -3v30l47 3c25 2 41 9 41 20c0 9 -4 22 -21 64l-46 115h-288l-28 -67c-21 -50 -35 -93 -35 -106c0 -16 13 -23 48 -26l37 -3v-30l-121 3c-36 0 -73 -1 -109 -3v30l37 3c22 2 41 20 54 49l221 502c38 85 49 119 49 119h32l242 -568 c35 -81 46 -100 72 -102l34 -3v-30zM493 269l-126 298l-127 -298h253zM493 839c0 -56 -45 -100 -100 -100c-56 0 -100 44 -100 101c0 55 45 99 102 99c53 0 98 -45 98 -100zM455 839c0 38 -25 64 -61 64c-38 0 -63 -25 -63 -63c0 -40 24 -65 62 -65c37 0 62 26 62 64"],198:[692,3,944,-10,908,"908 164c-10 -52 -16 -106 -16 -164l-168 -3l-247 3c-23 0 -46 -1 -69 -3v23l28 16c19 11 26 32 26 84v122l-123 3l-121 -3l-64 -114c-24 -43 -28 -54 -28 -69c0 -16 18 -26 53 -29l36 -3v-30c-33 2 -65 3 -98 3l-127 -3v30l34 5c14 2 33 21 52 55l289 512 c12 21 19 39 19 47c0 7 -13 10 -54 13l-44 3v30l257 -3l226 3l123 -3c-11 -44 -16 -92 -16 -152h-35v65c0 22 -3 27 -27 34c-32 8 -88 14 -145 14c-69 0 -86 -1 -117 -8v-267c44 -3 104 -4 158 -4c44 0 69 4 72 38l5 52h30l-3 -116l3 -111h-30l-5 59c-3 33 -28 37 -73 37 l-157 -3v-280c29 -6 47 -8 99 -8c90 0 163 5 184 12c19 6 30 51 38 113h35zM462 283v372h-12l-208 -372h220"],199:[709,225,709,22,670,"670 84l-28 -50c-69 -36 -144 -54 -227 -54h-14l-21 -55c10 3 16 4 26 4c53 0 86 -27 86 -70c0 -52 -47 -84 -124 -84c-28 0 -40 2 -84 16l14 31c32 -9 47 -11 66 -11c34 0 53 15 53 43c0 23 -16 39 -40 39c-13 0 -22 -2 -41 -7l-7 6l39 90c-218 24 -346 158 -346 360 c0 135 60 241 174 307c68 39 149 60 237 60c73 0 145 -13 231 -41c-14 -66 -18 -102 -19 -152h-31v72c0 39 -101 79 -199 79c-173 0 -286 -121 -286 -306c0 -197 129 -327 325 -327c77 0 145 20 207 60"],200:[888,3,611,22,572,"572 164c-10 -52 -16 -106 -16 -164l-167 -3l-232 3l-123 -3v30l36 3c47 4 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l178 -3l232 3l124 -3c-11 -44 -16 -92 -16 -152h-35v65c0 23 -3 27 -27 34c-32 9 -88 14 -145 14c-69 0 -86 -1 -117 -8v-267c44 -3 110 -4 160 -4 c43 0 62 4 70 38c5 19 5 52 5 52h30l-3 -116l3 -111h-30s-1 37 -5 59c-7 33 -26 37 -70 37l-160 -3v-280c29 -6 47 -8 99 -8c90 0 163 5 184 12c14 5 27 36 33 79l5 34h35zM410 749h-43l-156 73c-35 17 -43 24 -43 39s15 27 33 27c17 -1 37 -9 60 -26"],201:[888,3,611,22,572,"572 164c-10 -52 -16 -106 -16 -164l-167 -3l-232 3l-123 -3v30l36 3c47 4 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l178 -3l232 3l124 -3c-11 -44 -16 -92 -16 -152h-35v65c0 23 -3 27 -27 34c-32 9 -88 14 -145 14c-69 0 -86 -1 -117 -8v-267c44 -3 110 -4 160 -4 c43 0 62 4 70 38c5 19 5 52 5 52h30l-3 -116l3 -111h-30s-1 37 -5 59c-7 33 -26 37 -70 37l-160 -3v-280c29 -6 47 -8 99 -8c90 0 163 5 184 12c14 5 27 36 33 79l5 34h35zM443 861c0 -15 -8 -22 -43 -39l-156 -73h-43l149 113c23 17 43 25 60 26c18 0 33 -12 33 -27"],202:[887,3,611,22,572,"572 164c-10 -52 -16 -106 -16 -164l-167 -3l-232 3l-123 -3v30l36 3c47 4 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l178 -3l232 3l124 -3c-11 -44 -16 -92 -16 -152h-35v65c0 23 -3 27 -27 34c-32 9 -88 14 -145 14c-69 0 -86 -1 -117 -8v-267c44 -3 110 -4 160 -4 c43 0 62 4 70 38c5 19 5 52 5 52h30l-3 -116l3 -111h-30s-1 37 -5 59c-7 33 -26 37 -70 37l-160 -3v-280c29 -6 47 -8 99 -8c90 0 163 5 184 12c14 5 27 36 33 79l5 34h35zM474 752h-38l-131 84l-131 -84h-37l134 135h68"],203:[869,3,611,22,572,"572 164c-10 -52 -16 -106 -16 -164l-167 -3l-232 3l-123 -3v30l36 3c47 4 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l178 -3l232 3l124 -3c-11 -44 -16 -92 -16 -152h-35v65c0 23 -3 27 -27 34c-32 9 -88 14 -145 14c-69 0 -86 -1 -117 -8v-267c44 -3 110 -4 160 -4 c43 0 62 4 70 38c5 19 5 52 5 52h30l-3 -116l3 -111h-30s-1 37 -5 59c-7 33 -26 37 -70 37l-160 -3v-280c29 -6 47 -8 99 -8c90 0 163 5 184 12c14 5 27 36 33 79l5 34h35zM256 819c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50zM455 819 c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],204:[888,3,337,22,315,"315 -3l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-449c0 -79 5 -87 51 -90l48 -3v-30zM274 749h-43l-156 73c-35 17 -43 24 -43 39s15 27 33 27c17 -1 37 -9 60 -26"],205:[888,3,337,22,315,"315 -3l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-449c0 -79 5 -87 51 -90l48 -3v-30zM306 861c0 -15 -8 -22 -43 -39l-156 -73h-43l149 113c23 17 43 25 60 26c18 0 33 -12 33 -27"],206:[887,3,337,0,337,"315 -3l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-449c0 -79 5 -87 51 -90l48 -3v-30zM337 752h-38l-131 84l-131 -84h-37l134 135h68"],207:[869,3,337,20,319,"315 -3l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-449c0 -79 5 -87 51 -90l48 -3v-30zM120 819c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50zM319 819 c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],208:[692,3,774,14,751,"751 385c0 -107 -44 -215 -116 -286c-70 -69 -166 -102 -294 -102c-48 0 -97 3 -145 3l-139 -3v23l31 16c16 8 25 30 25 59v251h-99v36h99v187c0 78 -5 87 -51 90l-40 3v30l206 -3c58 0 116 3 174 3c211 0 349 -121 349 -307zM644 359c0 100 -23 172 -71 220 c-53 53 -143 73 -254 73c-50 0 -85 -3 -111 -8v-262h184v-36h-184v-297c26 -6 57 -8 103 -8c113 0 173 17 233 66c66 54 100 140 100 252"],209:[872,20,831,17,813,"813 662l-44 -3c-46 -3 -51 -12 -51 -90v-552c0 -10 3 -27 3 -37l-90 16l-473 587v-463c0 -78 5 -87 51 -90l44 -3v-30l-120 3l-116 -3v30l44 3c46 3 51 12 51 90v449c0 78 -5 87 -51 90l-44 3v30l120 -3c21 0 54 3 54 3l481 -594v471c0 78 -5 87 -51 90l-44 3v30l116 -3 l120 3v-30zM581 872c-4 -58 -52 -105 -109 -105c-22 0 -38 4 -68 19c-37 18 -57 26 -71 26c-24 0 -40 -14 -53 -45h-29c14 65 51 100 106 100c24 0 36 -4 89 -30c24 -11 35 -15 47 -15c28 0 44 13 59 50h29"],210:[888,20,786,22,764,"764 367c0 -220 -170 -387 -394 -387c-202 0 -348 151 -348 361c0 220 152 368 380 368c222 0 362 -132 362 -342zM657 337c0 208 -101 330 -272 330c-164 0 -256 -104 -256 -289c0 -214 113 -356 281 -356c155 0 247 117 247 315zM507 749h-43l-156 73 c-35 17 -43 24 -43 39s15 27 33 27c17 -1 37 -9 60 -26"],211:[888,20,786,22,764,"764 367c0 -220 -170 -387 -394 -387c-202 0 -348 151 -348 361c0 220 152 368 380 368c222 0 362 -132 362 -342zM657 337c0 208 -101 330 -272 330c-164 0 -256 -104 -256 -289c0 -214 113 -356 281 -356c155 0 247 117 247 315zM539 861c0 -15 -8 -22 -43 -39 l-156 -73h-43l149 113c23 17 43 25 60 26c18 0 33 -12 33 -27"],212:[887,20,786,22,764,"764 367c0 -220 -170 -387 -394 -387c-202 0 -348 151 -348 361c0 220 152 368 380 368c222 0 362 -132 362 -342zM657 337c0 208 -101 330 -272 330c-164 0 -256 -104 -256 -289c0 -214 113 -356 281 -356c155 0 247 117 247 315zM570 752h-38l-131 84l-131 -84h-37 l134 135h68"],213:[872,20,786,22,764,"764 367c0 -220 -170 -387 -394 -387c-202 0 -348 151 -348 361c0 220 152 368 380 368c222 0 362 -132 362 -342zM657 337c0 208 -101 330 -272 330c-164 0 -256 -104 -256 -289c0 -214 113 -356 281 -356c155 0 247 117 247 315zM568 872c-4 -58 -52 -105 -109 -105 c-22 0 -38 4 -68 19c-37 18 -57 26 -71 26c-24 0 -40 -14 -53 -45h-29c14 65 51 100 106 100c24 0 36 -4 89 -30c24 -11 35 -15 47 -15c28 0 44 13 59 50h29"],214:[869,20,786,22,764,"764 367c0 -220 -170 -387 -394 -387c-202 0 -348 151 -348 361c0 220 152 368 380 368c222 0 362 -132 362 -342zM657 337c0 208 -101 330 -272 330c-164 0 -256 -104 -256 -289c0 -214 113 -356 281 -356c155 0 247 117 247 315zM353 819c0 -30 -20 -50 -50 -50 s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50zM552 819c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],216:[709,20,833,30,797,"797 679l-88 -83c55 -70 78 -135 78 -226c0 -222 -169 -390 -392 -390c-59 0 -118 13 -166 36c-24 11 -41 23 -75 51l-91 -85l-33 29l94 88c-29 38 -39 55 -51 87c-18 46 -28 102 -28 156c0 221 151 367 379 367c64 0 129 -13 180 -36c24 -11 41 -21 75 -47l86 83z M680 340c0 80 -10 129 -39 191l-422 -400c59 -77 121 -109 212 -109c158 0 249 116 249 318zM616 570c-39 44 -62 61 -109 78c-34 13 -68 19 -104 19c-160 0 -251 -106 -251 -292c0 -83 12 -142 44 -208"],217:[888,20,778,12,759,"759 662l-44 -3c-46 -3 -51 -12 -51 -90v-289c0 -111 -22 -186 -69 -233c-45 -46 -114 -67 -217 -67c-100 0 -171 21 -211 62c-38 39 -56 94 -56 172v355c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-344c0 -128 60 -183 199 -183 c145 0 213 66 213 207v320c0 78 -5 87 -51 90l-44 3v30l116 -3l120 3v-30zM517 749h-43l-156 73c-35 17 -43 24 -43 39s15 27 33 27c17 -1 37 -9 60 -26"],218:[888,20,778,12,759,"759 662l-44 -3c-46 -3 -51 -12 -51 -90v-289c0 -111 -22 -186 -69 -233c-45 -46 -114 -67 -217 -67c-100 0 -171 21 -211 62c-38 39 -56 94 -56 172v355c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-344c0 -128 60 -183 199 -183 c145 0 213 66 213 207v320c0 78 -5 87 -51 90l-44 3v30l116 -3l120 3v-30zM549 861c0 -15 -8 -22 -43 -39l-156 -73h-43l149 113c23 17 43 25 60 26c18 0 33 -12 33 -27"],219:[887,20,778,12,759,"759 662l-44 -3c-46 -3 -51 -12 -51 -90v-289c0 -111 -22 -186 -69 -233c-45 -46 -114 -67 -217 -67c-100 0 -171 21 -211 62c-38 39 -56 94 -56 172v355c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-344c0 -128 60 -183 199 -183 c145 0 213 66 213 207v320c0 78 -5 87 -51 90l-44 3v30l116 -3l120 3v-30zM580 752h-38l-131 84l-131 -84h-37l134 135h68"],220:[869,20,778,12,759,"759 662l-44 -3c-46 -3 -51 -12 -51 -90v-289c0 -111 -22 -186 -69 -233c-45 -46 -114 -67 -217 -67c-100 0 -171 21 -211 62c-38 39 -56 94 -56 172v355c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-344c0 -128 60 -183 199 -183 c145 0 213 66 213 207v320c0 78 -5 87 -51 90l-44 3v30l116 -3l120 3v-30zM363 819c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50zM562 819c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],221:[888,3,667,9,654,"654 679c-81 -97 -114 -142 -188 -253c-58 -88 -72 -122 -72 -177v-129c0 -79 5 -87 51 -90l48 -3v-30l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v142c0 16 -3 30 -9 40l-124 216c-42 73 -94 126 -128 130l-29 3v29l120 25c18 0 59 -45 91 -103l143 -261l103 163 c39 62 70 116 108 190h80v-15zM484 861c0 -15 -8 -22 -43 -39l-156 -73h-43l149 113c23 17 43 25 60 26c18 0 33 -12 33 -27"],222:[692,3,604,32,574,"574 387c0 -117 -98 -211 -220 -211c-21 0 -43 2 -58 6l-11 37c22 -6 44 -9 62 -9c71 0 127 65 127 147c0 96 -56 143 -170 143c-30 0 -52 -3 -78 -9v-371c0 -79 5 -87 51 -90l48 -3v-30l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l146 -3 l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-27c17 -2 24 -2 46 -2c96 1 78 1 99 1c124 0 203 -60 203 -154"],223:[731,9,556,23,519,"519 163c0 -41 -16 -85 -37 -101l-58 -44c-23 -18 -51 -27 -79 -27c-32 0 -61 6 -93 20v-14l-115 3l-114 -3v30l36 3c34 3 37 9 37 72v283h-69v14l69 35v66c0 39 12 71 46 118c50 68 130 113 203 113c89 0 151 -59 151 -144c0 -57 -13 -116 -44 -196 c-30 17 -47 23 -71 23c-32 0 -53 -17 -53 -43c0 -28 23 -50 86 -82c74 -37 105 -74 105 -126zM454 110c0 47 -25 76 -93 112c-75 39 -93 60 -93 105c0 23 6 42 19 56l39 43c20 22 57 35 103 35c6 24 11 57 11 82c0 88 -50 143 -131 143c-93 0 -129 -61 -129 -220v-359 c0 -59 12 -80 46 -80h28l21 85h27v-46c27 -24 44 -32 71 -32c46 0 81 32 81 76"],224:[677,12,500,32,471,"471 -3c-25 2 -49 3 -74 3c-26 0 -52 -1 -78 -3l5 85l-124 -86c-7 -5 -24 -8 -42 -8c-79 0 -126 45 -126 123c0 87 57 134 193 159l99 18c-3 91 -42 128 -136 128c-46 0 -57 -7 -77 -54l-13 -31l-26 7v65l53 32c38 23 78 34 121 34c116 0 158 -53 158 -199v-183 c0 -49 4 -57 28 -58l39 -2v-30zM324 124v132c-76 -11 -131 -25 -156 -40c-30 -19 -50 -54 -50 -91c0 -43 35 -80 75 -80c39 0 102 38 131 79zM335 506h-40l-144 90c-33 21 -40 29 -40 47c0 19 14 34 31 34c15 0 33 -11 55 -33"],225:[677,12,500,32,471,"471 -3c-25 2 -49 3 -74 3c-26 0 -52 -1 -78 -3l5 85l-124 -86c-7 -5 -24 -8 -42 -8c-79 0 -126 45 -126 123c0 87 57 134 193 159l99 18c-3 91 -42 128 -136 128c-46 0 -57 -7 -77 -54l-13 -31l-26 7v65l53 32c38 23 78 34 121 34c116 0 158 -53 158 -199v-183 c0 -49 4 -57 28 -58l39 -2v-30zM324 124v132c-76 -11 -131 -25 -156 -40c-30 -19 -50 -54 -50 -91c0 -43 35 -80 75 -80c39 0 102 38 131 79zM381 643c0 -18 -7 -26 -40 -47l-144 -90h-40l138 138c22 22 40 33 55 33c17 0 31 -15 31 -34"],226:[676,12,500,32,471,"471 -3c-25 2 -49 3 -74 3c-26 0 -52 -1 -78 -3l5 85l-124 -86c-7 -5 -24 -8 -42 -8c-79 0 -126 45 -126 123c0 87 57 134 193 159l99 18c-3 91 -42 128 -136 128c-46 0 -57 -7 -77 -54l-13 -31l-26 7v65l53 32c38 23 78 34 121 34c116 0 158 -53 158 -199v-183 c0 -49 4 -57 28 -58l39 -2v-30zM324 124v132c-76 -11 -131 -25 -156 -40c-30 -19 -50 -54 -50 -91c0 -43 35 -80 75 -80c39 0 102 38 131 79zM402 509h-35l-121 103l-121 -103h-35l125 167h62"],227:[645,12,500,32,471,"471 -3c-25 2 -49 3 -74 3c-26 0 -52 -1 -78 -3l5 85l-124 -86c-7 -5 -24 -8 -42 -8c-79 0 -126 45 -126 123c0 87 57 134 193 159l99 18c-3 91 -42 128 -136 128c-46 0 -57 -7 -77 -54l-13 -31l-26 7v65l53 32c38 23 78 34 121 34c116 0 158 -53 158 -199v-183 c0 -49 4 -57 28 -58l39 -2v-30zM324 124v132c-76 -11 -131 -25 -156 -40c-30 -19 -50 -54 -50 -91c0 -43 35 -80 75 -80c39 0 102 38 131 79zM411 645c-4 -58 -52 -105 -109 -105c-22 0 -38 4 -68 19c-37 18 -57 26 -71 26c-24 0 -40 -14 -53 -45h-29c14 65 51 100 106 100 c24 0 36 -4 89 -30c24 -11 35 -15 47 -15c28 0 44 13 59 50h29"],228:[642,12,500,32,471,"471 -3c-25 2 -49 3 -74 3c-26 0 -52 -1 -78 -3l5 85l-124 -86c-7 -5 -24 -8 -42 -8c-79 0 -126 45 -126 123c0 87 57 134 193 159l99 18c-3 91 -42 128 -136 128c-46 0 -57 -7 -77 -54l-13 -31l-26 7v65l53 32c38 23 78 34 121 34c116 0 158 -53 158 -199v-183 c0 -49 4 -57 28 -58l39 -2v-30zM324 124v132c-76 -11 -131 -25 -156 -40c-30 -19 -50 -54 -50 -91c0 -43 35 -80 75 -80c39 0 102 38 131 79zM196 592c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50zM395 592c0 -30 -20 -50 -50 -50s-50 20 -50 50 s20 50 51 50c29 0 49 -21 49 -50"],229:[692,12,500,32,471,"471 -3c-25 2 -49 3 -74 3c-26 0 -52 -1 -78 -3l5 85l-124 -86c-7 -5 -24 -8 -42 -8c-79 0 -126 45 -126 123c0 87 57 134 193 159l99 18c-3 91 -42 128 -136 128c-46 0 -57 -7 -77 -54l-13 -31l-26 7v65l53 32c38 23 78 34 121 34c116 0 158 -53 158 -199v-183 c0 -49 4 -57 28 -58l39 -2v-30zM324 124v132c-76 -11 -131 -25 -156 -40c-30 -19 -50 -54 -50 -91c0 -43 35 -80 75 -80c39 0 102 38 131 79zM346 592c0 -56 -45 -100 -100 -100c-56 0 -100 44 -100 101c0 55 45 99 102 99c53 0 98 -45 98 -100zM308 592c0 38 -25 64 -61 64 c-38 0 -63 -25 -63 -63c0 -40 24 -65 62 -65c37 0 62 26 62 64"],230:[469,20,758,30,732,"732 278c0 -12 -1 -20 -2 -34c-69 -11 -112 -14 -181 -14h-146c2 -58 8 -86 27 -119c28 -50 83 -78 149 -78c44 0 71 10 131 47l14 -10l-20 -34c-4 -6 -24 -18 -50 -29c-41 -18 -81 -27 -118 -27c-56 0 -110 20 -148 53c-16 15 -27 27 -44 56l-123 -96 c-10 -8 -31 -13 -55 -13c-83 0 -136 50 -136 127c0 44 14 77 41 98c30 22 113 45 197 54l56 6c-3 58 -8 82 -27 109c-18 26 -51 42 -86 42c-34 0 -79 -13 -91 -27c-7 -8 -18 -32 -25 -58l-26 6v62l98 53c22 12 43 17 71 17c65 0 107 -21 146 -71c65 54 104 71 161 71 c70 0 131 -33 163 -87c15 -26 24 -64 24 -104zM324 117v116c-81 -9 -91 -11 -134 -23c-33 -10 -47 -17 -56 -29c-11 -16 -18 -37 -18 -59c0 -48 31 -77 84 -77c47 0 80 19 124 72zM649 267c0 52 -6 78 -23 110c-22 41 -49 59 -87 59c-41 0 -81 -20 -104 -51 c-20 -28 -28 -58 -30 -115c54 -5 80 -7 127 -6"],231:[469,225,444,26,413,"413 46l-21 -32c-10 -15 -80 -33 -123 -34l-21 -55c10 3 16 4 26 4c53 0 86 -27 86 -70c0 -52 -47 -84 -124 -84c-28 0 -40 2 -84 16l14 31c32 -9 47 -11 66 -11c34 0 53 15 53 43c0 23 -16 39 -40 39c-13 0 -22 -2 -41 -7l-7 6l38 89c-125 10 -209 101 -209 229 c0 90 37 159 109 204c60 37 114 55 162 55c41 0 76 -11 116 -35c-9 -36 -14 -77 -14 -123h-28l-7 61c-18 26 -65 45 -110 45c-90 0 -140 -60 -140 -167c0 -132 73 -218 184 -218c36 0 67 9 105 29"],232:[677,20,479,26,448,"448 279c0 -12 -1 -21 -2 -35c-69 -11 -112 -14 -181 -14h-146c2 -58 9 -86 28 -119c28 -49 82 -78 147 -78c43 0 66 9 130 47l13 -10l-20 -34c-4 -6 -25 -19 -52 -30c-41 -18 -78 -26 -115 -26c-75 0 -143 31 -182 84c-28 38 -42 92 -42 155c0 104 33 166 115 213 c41 24 84 37 121 37c112 0 186 -75 186 -190zM359 267c0 67 -10 96 -32 129c-18 27 -44 40 -77 40c-48 0 -91 -27 -112 -71c-13 -26 -17 -48 -17 -95c54 -5 80 -6 126 -6zM351 506h-40l-144 90c-33 21 -40 29 -40 47c0 19 14 34 31 34c15 0 33 -11 55 -33"],233:[677,20,479,26,448,"448 279c0 -12 -1 -21 -2 -35c-69 -11 -112 -14 -181 -14h-146c2 -58 9 -86 28 -119c28 -49 82 -78 147 -78c43 0 66 9 130 47l13 -10l-20 -34c-4 -6 -25 -19 -52 -30c-41 -18 -78 -26 -115 -26c-75 0 -143 31 -182 84c-28 38 -42 92 -42 155c0 104 33 166 115 213 c41 24 84 37 121 37c112 0 186 -75 186 -190zM359 267c0 67 -10 96 -32 129c-18 27 -44 40 -77 40c-48 0 -91 -27 -112 -71c-13 -26 -17 -48 -17 -95c54 -5 80 -6 126 -6zM397 643c0 -18 -7 -26 -40 -47l-144 -90h-40l138 138c22 22 40 33 55 33c17 0 31 -15 31 -34"],234:[676,20,479,26,448,"448 279c0 -12 -1 -21 -2 -35c-69 -11 -112 -14 -181 -14h-146c2 -58 9 -86 28 -119c28 -49 82 -78 147 -78c43 0 66 9 130 47l13 -10l-20 -34c-4 -6 -25 -19 -52 -30c-41 -18 -78 -26 -115 -26c-75 0 -143 31 -182 84c-28 38 -42 92 -42 155c0 104 33 166 115 213 c41 24 84 37 121 37c112 0 186 -75 186 -190zM359 267c0 67 -10 96 -32 129c-18 27 -44 40 -77 40c-48 0 -91 -27 -112 -71c-13 -26 -17 -48 -17 -95c54 -5 80 -6 126 -6zM418 509h-35l-121 103l-121 -103h-35l125 167h62"],235:[642,20,479,26,448,"448 279c0 -12 -1 -21 -2 -35c-69 -11 -112 -14 -181 -14h-146c2 -58 9 -86 28 -119c28 -49 82 -78 147 -78c43 0 66 9 130 47l13 -10l-20 -34c-4 -6 -25 -19 -52 -30c-41 -18 -78 -26 -115 -26c-75 0 -143 31 -182 84c-28 38 -42 92 -42 155c0 104 33 166 115 213 c41 24 84 37 121 37c112 0 186 -75 186 -190zM359 267c0 67 -10 96 -32 129c-18 27 -44 40 -77 40c-48 0 -91 -27 -112 -71c-13 -26 -17 -48 -17 -95c54 -5 80 -6 126 -6zM212 592c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50zM411 592 c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],236:[677,3,287,11,271,"271 -3l-125 3l-125 -3v30l46 3c34 2 37 9 37 72v225c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-363c0 -63 3 -70 37 -72l46 -3v-30zM235 506h-40l-144 90c-33 21 -40 29 -40 47c0 19 14 34 31 34c15 0 33 -11 55 -33"],237:[677,3,287,21,281,"271 -3l-125 3l-125 -3v30l46 3c34 2 37 9 37 72v225c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-363c0 -63 3 -70 37 -72l46 -3v-30zM281 643c0 -18 -7 -26 -40 -47l-144 -90h-40l138 138c22 22 40 33 55 33c17 0 31 -15 31 -34"],238:[676,3,287,-10,302,"271 -3l-125 3l-125 -3v30l46 3c34 2 37 9 37 72v225c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-363c0 -63 3 -70 37 -72l46 -3v-30zM302 509h-35l-121 103l-121 -103h-35l125 167h62"],239:[642,3,287,-4,295,"271 -3l-125 3l-125 -3v30l46 3c34 2 37 9 37 72v225c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-363c0 -63 3 -70 37 -72l46 -3v-30zM96 592c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50zM295 592c0 -30 -20 -50 -50 -50 s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],241:[645,3,582,6,572,"572 -3c-28 2 -55 3 -83 3c-26 0 -53 -1 -79 -3v284c0 77 -44 127 -111 127c-61 0 -127 -49 -127 -94v-212c0 -63 3 -70 37 -72l45 -3v-30l-124 3l-124 -3v30l45 3c34 2 37 9 37 72v225c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-87l76 66c21 18 42 25 79 25 c112 0 167 -57 167 -174v-193c0 -64 3 -70 37 -72l41 -3v-30zM456 645c-4 -58 -52 -105 -109 -105c-22 0 -38 4 -68 19c-37 18 -57 26 -71 26c-24 0 -40 -14 -53 -45h-29c14 65 51 100 106 100c24 0 36 -4 89 -30c24 -11 35 -15 47 -15c28 0 44 13 59 50h29"],242:[677,20,546,32,514,"514 237c0 -150 -110 -257 -264 -257c-129 0 -218 96 -218 237c0 149 101 252 247 252c137 0 235 -97 235 -232zM421 200c0 136 -68 236 -160 236c-88 0 -136 -65 -136 -185c0 -142 66 -238 164 -238c81 0 132 72 132 187zM368 506h-40l-144 90c-33 21 -40 29 -40 47 c0 19 14 34 31 34c15 0 33 -11 55 -33"],243:[677,20,546,32,514,"514 237c0 -150 -110 -257 -264 -257c-129 0 -218 96 -218 237c0 149 101 252 247 252c137 0 235 -97 235 -232zM421 200c0 136 -68 236 -160 236c-88 0 -136 -65 -136 -185c0 -142 66 -238 164 -238c81 0 132 72 132 187zM414 643c0 -18 -7 -26 -40 -47l-144 -90h-40 l138 138c22 22 40 33 55 33c17 0 31 -15 31 -34"],244:[676,20,546,32,514,"514 237c0 -150 -110 -257 -264 -257c-129 0 -218 96 -218 237c0 149 101 252 247 252c137 0 235 -97 235 -232zM421 200c0 136 -68 236 -160 236c-88 0 -136 -65 -136 -185c0 -142 66 -238 164 -238c81 0 132 72 132 187zM435 509h-35l-121 103l-121 -103h-35l125 167 h62"],245:[645,20,546,32,514,"514 237c0 -150 -110 -257 -264 -257c-129 0 -218 96 -218 237c0 149 101 252 247 252c137 0 235 -97 235 -232zM421 200c0 136 -68 236 -160 236c-88 0 -136 -65 -136 -185c0 -142 66 -238 164 -238c81 0 132 72 132 187zM444 645c-4 -58 -52 -105 -109 -105 c-22 0 -38 4 -68 19c-37 18 -57 26 -71 26c-24 0 -40 -14 -53 -45h-29c14 65 51 100 106 100c24 0 36 -4 89 -30c24 -11 35 -15 47 -15c28 0 44 13 59 50h29"],246:[642,20,546,32,514,"514 237c0 -150 -110 -257 -264 -257c-129 0 -218 96 -218 237c0 149 101 252 247 252c137 0 235 -97 235 -232zM421 200c0 136 -68 236 -160 236c-88 0 -136 -65 -136 -185c0 -142 66 -238 164 -238c81 0 132 72 132 187zM229 592c0 -30 -20 -50 -50 -50s-50 20 -50 50 s20 50 51 50c29 0 49 -21 49 -50zM428 592c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],248:[474,23,556,16,530,"530 449l-63 -61c38 -51 52 -92 52 -150c0 -149 -110 -258 -261 -258c-63 0 -104 15 -152 57l-62 -60l-28 23l67 64c-33 51 -46 93 -46 152c0 148 104 253 251 253c61 0 103 -15 153 -55l62 60zM426 197c0 43 -7 82 -22 130l-238 -232c34 -57 73 -82 127 -82 c80 0 133 73 133 184zM388 362c-33 50 -72 74 -123 74c-86 0 -135 -66 -135 -180c0 -45 6 -81 20 -126"],249:[677,12,603,18,581,"581 -3c-28 2 -55 3 -83 3s-55 -1 -83 -3c3 47 4 63 4 92l-67 -62c-27 -25 -67 -39 -112 -39c-57 0 -95 15 -117 45c-18 25 -24 56 -24 126v168c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-295c0 -44 7 -75 21 -91c16 -19 44 -30 79 -30c39 0 71 14 99 42 c23 23 37 51 37 73v163c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-363c0 -64 3 -70 37 -72l41 -3v-30zM390 506h-40l-144 90c-33 21 -40 29 -40 47c0 19 14 34 31 34c15 0 33 -11 55 -33"],250:[677,12,603,18,581,"581 -3c-28 2 -55 3 -83 3s-55 -1 -83 -3c3 47 4 63 4 92l-67 -62c-27 -25 -67 -39 -112 -39c-57 0 -95 15 -117 45c-18 25 -24 56 -24 126v168c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-295c0 -44 7 -75 21 -91c16 -19 44 -30 79 -30c39 0 71 14 99 42 c23 23 37 51 37 73v163c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-363c0 -64 3 -70 37 -72l41 -3v-30zM436 643c0 -18 -7 -26 -40 -47l-144 -90h-40l138 138c22 22 40 33 55 33c17 0 31 -15 31 -34"],251:[676,12,603,18,581,"581 -3c-28 2 -55 3 -83 3s-55 -1 -83 -3c3 47 4 63 4 92l-67 -62c-27 -25 -67 -39 -112 -39c-57 0 -95 15 -117 45c-18 25 -24 56 -24 126v168c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-295c0 -44 7 -75 21 -91c16 -19 44 -30 79 -30c39 0 71 14 99 42 c23 23 37 51 37 73v163c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-363c0 -64 3 -70 37 -72l41 -3v-30zM457 509h-35l-121 103l-121 -103h-35l125 167h62"],252:[642,12,603,18,581,"581 -3c-28 2 -55 3 -83 3s-55 -1 -83 -3c3 47 4 63 4 92l-67 -62c-27 -25 -67 -39 -112 -39c-57 0 -95 15 -117 45c-18 25 -24 56 -24 126v168c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-295c0 -44 7 -75 21 -91c16 -19 44 -30 79 -30c39 0 71 14 99 42 c23 23 37 51 37 73v163c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-363c0 -64 3 -70 37 -72l41 -3v-30zM251 592c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50zM450 592c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50 c29 0 49 -21 49 -50"],253:[677,283,556,12,544,"544 431l-28 -2c-25 -2 -44 -30 -84 -121l-203 -468c-38 -87 -81 -123 -148 -123c-19 0 -35 5 -54 15l24 75h13c17 -15 35 -23 51 -23c38 0 77 47 109 131l23 61l-165 404c-14 35 -27 46 -52 49l-18 2v28l116 -3l116 3v-28l-38 -2c-39 -2 -41 -21 -24 -65l64 -168 c19 -49 29 -72 51 -110l119 292c15 36 6 48 -36 51l-26 2v28c32 -2 63 -3 95 -3s63 1 95 3v-28zM434 643c0 -18 -7 -26 -40 -47l-144 -90h-40l138 138c22 22 40 33 55 33c17 0 31 -15 31 -34"],254:[726,281,601,-2,544,"544 267c0 -70 -36 -154 -79 -185l-100 -72c-21 -15 -47 -22 -82 -22c-42 0 -73 7 -118 25v-189c0 -63 3 -70 37 -72l46 -3v-30l-125 3l-125 -3v30l46 3c34 2 37 9 37 72v796c0 30 -7 41 -25 41h-56v28c79 12 112 20 156 37l9 -8v-349l55 56c26 26 75 44 122 44 c112 0 202 -90 202 -202zM457 230c0 108 -59 174 -154 174c-50 0 -91 -19 -120 -56c-13 -17 -18 -28 -18 -42v-208c40 -42 78 -59 135 -59c97 0 157 74 157 191"],255:[642,283,556,12,544,"544 431l-28 -2c-25 -2 -44 -30 -84 -121l-203 -468c-38 -87 -81 -123 -148 -123c-19 0 -35 5 -54 15l24 75h13c17 -15 35 -23 51 -23c38 0 77 47 109 131l23 61l-165 404c-14 35 -27 46 -52 49l-18 2v28l116 -3l116 3v-28l-38 -2c-39 -2 -41 -21 -24 -65l64 -168 c19 -49 29 -72 51 -110l119 292c15 36 6 48 -36 51l-26 2v28c32 -2 63 -3 95 -3s63 1 95 3v-28zM249 592c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50zM448 592c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],256:[846,3,778,15,756,"756 -3l-127 3l-139 -3v30l47 3c25 2 41 9 41 20c0 9 -4 22 -21 64l-46 115h-288l-28 -67c-21 -50 -35 -93 -35 -106c0 -16 13 -23 48 -26l37 -3v-30l-121 3c-36 0 -73 -1 -109 -3v30l37 3c22 2 41 20 54 49l221 502c38 85 49 119 49 119h32l242 -568 c35 -81 46 -100 72 -102l34 -3v-30zM493 269l-126 298l-127 -298h253zM549 793h-312v53h312v-53"],257:[619,12,500,32,471,"471 -3c-25 2 -49 3 -74 3c-26 0 -52 -1 -78 -3l5 85l-124 -86c-7 -5 -24 -8 -42 -8c-79 0 -126 45 -126 123c0 87 57 134 193 159l99 18c-3 91 -42 128 -136 128c-46 0 -57 -7 -77 -54l-13 -31l-26 7v65l53 32c38 23 78 34 121 34c116 0 158 -53 158 -199v-183 c0 -49 4 -57 28 -58l39 -2v-30zM324 124v132c-76 -11 -131 -25 -156 -40c-30 -19 -50 -54 -50 -91c0 -43 35 -80 75 -80c39 0 102 38 131 79zM402 566h-312v53h312v-53"],258:[884,3,778,15,756,"756 -3l-127 3l-139 -3v30l47 3c25 2 41 9 41 20c0 9 -4 22 -21 64l-46 115h-288l-28 -67c-21 -50 -35 -93 -35 -106c0 -16 13 -23 48 -26l37 -3v-30l-121 3c-36 0 -73 -1 -109 -3v30l37 3c22 2 41 20 54 49l221 502c38 85 49 119 49 119h32l242 -568 c35 -81 46 -100 72 -102l34 -3v-30zM493 269l-126 298l-127 -298h253zM544 884c-6 -84 -65 -129 -153 -129s-147 45 -152 129h32c4 -47 53 -80 120 -80c68 0 117 33 120 80h33"],259:[671,12,500,32,471,"471 -3c-25 2 -49 3 -74 3c-26 0 -52 -1 -78 -3l5 85l-124 -86c-7 -5 -24 -8 -42 -8c-79 0 -126 45 -126 123c0 87 57 134 193 159l99 18c-3 91 -42 128 -136 128c-46 0 -57 -7 -77 -54l-13 -31l-26 7v65l53 32c38 23 78 34 121 34c116 0 158 -53 158 -199v-183 c0 -49 4 -57 28 -58l39 -2v-30zM324 124v132c-76 -11 -131 -25 -156 -40c-30 -19 -50 -54 -50 -91c0 -43 35 -80 75 -80c39 0 102 38 131 79zM387 671c-2 -44 -8 -66 -24 -93c-24 -42 -66 -65 -117 -65c-54 0 -97 25 -121 71c-13 26 -18 46 -20 87h30c3 -57 49 -98 111 -98 s108 41 111 98h30"],260:[700,250,778,15,756,"756 -193l-37 -32c-25 -21 -58 -25 -91 -25c-59 0 -88 49 -88 92c0 61 46 119 103 158h-14l-139 -3v30l47 3c25 2 41 9 41 20c0 9 -4 22 -21 64l-46 115h-288l-28 -67c-21 -50 -35 -93 -35 -106c0 -16 13 -23 48 -26l37 -3v-30l-121 3c-36 0 -73 -1 -109 -3v30l37 3 c22 2 41 20 54 49l221 502c38 85 49 119 49 119h32l242 -568c35 -81 46 -100 72 -102l34 -3v-30l-38 2c-38 1 -66 -32 -87 -65c-13 -21 -22 -44 -22 -66c0 -50 23 -72 48 -72c29 0 58 15 65 42l8 31l26 -7v-55zM493 269l-126 298l-127 -298h253"],261:[469,250,500,32,471,"471 -193l-37 -32c-25 -21 -58 -25 -91 -25c-59 0 -88 49 -88 92c0 60 45 118 102 157l-38 -2l5 85l-124 -86c-7 -5 -24 -8 -42 -8c-79 0 -126 45 -126 123c0 87 57 134 193 159l99 18c-3 91 -42 128 -136 128c-46 0 -57 -7 -77 -54l-13 -31l-26 7v65l53 32 c38 23 78 34 121 34c116 0 158 -53 158 -199v-183c0 -49 4 -57 28 -58l39 -2v-30l-30 2c-34 2 -63 -22 -84 -50c-19 -25 -33 -53 -33 -81c0 -50 23 -72 48 -72c29 0 58 15 65 42l8 31l26 -7v-55zM324 124v132c-76 -11 -131 -25 -156 -40c-30 -19 -50 -54 -50 -91 c0 -43 35 -80 75 -80c39 0 102 38 131 79"],262:[888,20,709,22,670,"670 84l-28 -50c-69 -36 -144 -54 -227 -54c-235 0 -393 146 -393 362c0 135 60 240 174 307c67 39 150 60 237 60c73 0 146 -13 231 -41c-14 -66 -18 -102 -19 -152h-31v72c0 39 -101 79 -199 79c-172 0 -286 -122 -286 -306c0 -197 130 -327 325 -327 c76 0 145 20 207 60zM530 861c0 -15 -8 -22 -43 -39l-156 -73h-43l149 113c23 17 43 25 60 26c18 0 33 -12 33 -27"],263:[677,20,444,26,413,"413 46l-21 -32c-10 -15 -85 -34 -137 -34c-134 0 -229 95 -229 230c0 88 37 158 107 202c60 38 116 57 164 57c41 0 76 -11 116 -35c-9 -36 -14 -77 -14 -123h-28l-7 61c-18 25 -66 45 -110 45c-90 0 -140 -60 -140 -167c0 -132 73 -218 184 -218c36 0 68 9 105 29z M389 643c0 -18 -7 -26 -40 -47l-144 -90h-40l138 138c22 22 40 33 55 33c17 0 31 -15 31 -34"],268:[887,20,709,22,670,"670 84l-28 -50c-69 -36 -144 -54 -227 -54c-235 0 -393 146 -393 362c0 135 60 240 174 307c67 39 150 60 237 60c73 0 146 -13 231 -41c-14 -66 -18 -102 -19 -152h-31v72c0 39 -101 79 -199 79c-172 0 -286 -122 -286 -306c0 -197 130 -327 325 -327 c76 0 145 20 207 60zM561 887l-134 -135h-68l-135 135h38l131 -84l131 84h37"],269:[676,20,444,26,413,"413 46l-21 -32c-10 -15 -85 -34 -137 -34c-134 0 -229 95 -229 230c0 88 37 158 107 202c60 38 116 57 164 57c41 0 76 -11 116 -35c-9 -36 -14 -77 -14 -123h-28l-7 61c-18 25 -66 45 -110 45c-90 0 -140 -60 -140 -167c0 -132 73 -218 184 -218c36 0 68 9 105 29z M410 676l-125 -167h-62l-125 167h35l121 -103l122 103h34"],270:[887,3,774,22,751,"751 385c0 -107 -44 -215 -116 -286c-70 -69 -166 -102 -294 -102c-48 0 -97 3 -145 3l-139 -3v23l31 16c16 8 25 30 25 59v474c0 78 -5 87 -51 90l-40 3v30l206 -3c58 0 116 3 174 3c211 0 349 -121 349 -307zM644 359c0 100 -23 172 -71 220c-53 53 -143 73 -254 73 c-50 0 -85 -3 -111 -8v-595c26 -6 57 -8 103 -8c113 0 173 17 233 66c66 54 100 140 100 252zM509 887l-134 -135h-68l-135 135h38l131 -84l131 84h37"],271:[726,12,611,35,678,"579 -3c-30 2 -61 3 -91 3c-26 0 -51 -1 -77 -3l5 92l-111 -93c-5 -4 -28 -8 -48 -8c-65 0 -112 13 -146 42c-49 40 -76 106 -76 186c0 85 37 158 94 188l88 46c25 13 49 19 76 19c35 0 63 -8 119 -32v183c0 30 -7 41 -25 41h-56v28c79 12 112 20 156 37l9 -8v-616 c0 -63 3 -70 37 -72l46 -3v-30zM412 221v129c0 8 -12 21 -33 35c-35 24 -75 37 -113 37c-90 0 -144 -64 -144 -173c0 -119 63 -204 151 -204c47 0 96 31 124 78c13 23 15 33 15 98zM678 715c-27 -70 -48 -103 -95 -164l-35 -19l-12 9c38 62 47 96 53 160c42 12 49 15 79 25"],272:[692,3,774,14,751,"751 385c0 -107 -44 -215 -116 -286c-70 -69 -166 -102 -294 -102c-48 0 -97 3 -145 3l-139 -3v23l31 16c16 8 25 30 25 59v251h-99v36h99v187c0 78 -5 87 -51 90l-40 3v30l206 -3c58 0 116 3 174 3c211 0 349 -121 349 -307zM644 359c0 100 -23 172 -71 220 c-53 53 -143 73 -254 73c-50 0 -85 -3 -111 -8v-262h184v-36h-184v-297c26 -6 57 -8 103 -8c113 0 173 17 233 66c66 54 100 140 100 252"],273:[726,12,611,35,579,"579 -3c-21 1 -41 1 -48 2c-21 1 -35 1 -43 1l-77 -3l5 92l-111 -93c-5 -4 -28 -8 -48 -8c-65 0 -112 13 -146 42c-49 40 -76 106 -76 186c0 85 37 158 94 188l88 46c25 13 49 19 76 19c35 0 63 -8 119 -32v118h-145v36h145v29c0 30 -7 41 -25 41h-56v28 c79 12 112 20 156 37l9 -8v-127h83v-36h-83v-453c0 -63 3 -70 37 -72l46 -3v-30zM412 221v129c0 8 -12 21 -33 35c-35 24 -75 37 -113 37c-90 0 -144 -64 -144 -173c0 -119 63 -204 151 -204c47 0 96 31 124 78c13 23 15 33 15 98"],274:[846,3,611,22,572,"572 164c-10 -52 -16 -106 -16 -164l-167 -3l-232 3l-123 -3v30l36 3c47 4 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l178 -3l232 3l124 -3c-11 -44 -16 -92 -16 -152h-35v65c0 23 -3 27 -27 34c-32 9 -88 14 -145 14c-69 0 -86 -1 -117 -8v-267c44 -3 110 -4 160 -4 c43 0 62 4 70 38c5 19 5 52 5 52h30l-3 -116l3 -111h-30s-1 37 -5 59c-7 33 -26 37 -70 37l-160 -3v-280c29 -6 47 -8 99 -8c90 0 163 5 184 12c14 5 27 36 33 79l5 34h35zM462 793h-312v53h312v-53"],275:[619,20,479,26,448,"448 279c0 -12 -1 -21 -2 -35c-69 -11 -112 -14 -181 -14h-146c2 -58 9 -86 28 -119c28 -49 82 -78 147 -78c43 0 66 9 130 47l13 -10l-20 -34c-4 -6 -25 -19 -52 -30c-41 -18 -78 -26 -115 -26c-75 0 -143 31 -182 84c-28 38 -42 92 -42 155c0 104 33 166 115 213 c41 24 84 37 121 37c112 0 186 -75 186 -190zM359 267c0 67 -10 96 -32 129c-18 27 -44 40 -77 40c-48 0 -91 -27 -112 -71c-13 -26 -17 -48 -17 -95c54 -5 80 -6 126 -6zM418 566h-312v53h312v-53"],278:[869,3,611,22,572,"572 164c-10 -52 -16 -106 -16 -164l-167 -3l-232 3l-123 -3v30l36 3c47 4 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l178 -3l232 3l124 -3c-11 -44 -16 -92 -16 -152h-35v65c0 23 -3 27 -27 34c-32 9 -88 14 -145 14c-69 0 -86 -1 -117 -8v-267c44 -3 110 -4 160 -4 c43 0 62 4 70 38c5 19 5 52 5 52h30l-3 -116l3 -111h-30s-1 37 -5 59c-7 33 -26 37 -70 37l-160 -3v-280c29 -6 47 -8 99 -8c90 0 163 5 184 12c14 5 27 36 33 79l5 34h35zM356 819c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],279:[642,20,479,26,448,"448 279c0 -12 -1 -21 -2 -35c-69 -11 -112 -14 -181 -14h-146c2 -58 9 -86 28 -119c28 -49 82 -78 147 -78c43 0 66 9 130 47l13 -10l-20 -34c-4 -6 -25 -19 -52 -30c-41 -18 -78 -26 -115 -26c-75 0 -143 31 -182 84c-28 38 -42 92 -42 155c0 104 33 166 115 213 c41 24 84 37 121 37c112 0 186 -75 186 -190zM359 267c0 67 -10 96 -32 129c-18 27 -44 40 -77 40c-48 0 -91 -27 -112 -71c-13 -26 -17 -48 -17 -95c54 -5 80 -6 126 -6zM312 592c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],280:[692,250,611,22,572,"572 164c-10 -52 -16 -106 -16 -164h-1c-45 -1 -90 -15 -117 -51c-19 -25 -33 -53 -33 -81c0 -50 23 -72 48 -72c29 0 58 15 65 42l8 31l26 -7v-55l-37 -32c-25 -21 -58 -25 -91 -25c-59 0 -88 49 -88 92c0 60 44 117 100 156l-47 -1l-232 3l-123 -3v30l36 3 c47 4 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l178 -3l232 3l124 -3c-11 -44 -16 -92 -16 -152h-35v65c0 23 -3 27 -27 34c-32 9 -88 14 -145 14c-69 0 -86 -1 -117 -8v-267c44 -3 110 -4 160 -4c43 0 62 4 70 38c5 19 5 52 5 52h30l-3 -116l3 -111h-30s-1 37 -5 59 c-7 33 -26 37 -70 37l-160 -3v-280c29 -6 47 -8 99 -8c90 0 163 5 184 12c14 5 27 36 33 79l5 34h35"],281:[469,250,479,26,448,"448 279c0 -12 -1 -21 -2 -35c-69 -11 -112 -14 -181 -14h-146c2 -58 9 -86 28 -119c28 -49 82 -78 147 -78c43 0 66 9 130 47l13 -10l-20 -34c-2 -3 -8 -8 -17 -13c-33 -19 -63 -43 -86 -74c-19 -25 -33 -53 -33 -81c0 -50 23 -72 48 -72c29 0 58 15 65 42l8 31l26 -7 v-55l-37 -32c-25 -21 -58 -25 -91 -25c-59 0 -88 49 -88 92c0 53 34 104 81 142c-15 -3 -29 -4 -43 -4c-75 0 -143 31 -182 84c-28 38 -42 92 -42 155c0 104 33 166 115 213c41 24 84 37 121 37c112 0 186 -75 186 -190zM359 267c0 67 -10 96 -32 129c-18 27 -44 40 -77 40 c-48 0 -91 -27 -112 -71c-13 -26 -17 -48 -17 -95c54 -5 80 -6 126 -6"],282:[887,3,611,22,572,"572 164c-10 -52 -16 -106 -16 -164l-167 -3l-232 3l-123 -3v30l36 3c47 4 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l178 -3l232 3l124 -3c-11 -44 -16 -92 -16 -152h-35v65c0 23 -3 27 -27 34c-32 9 -88 14 -145 14c-69 0 -86 -1 -117 -8v-267c44 -3 110 -4 160 -4 c43 0 62 4 70 38c5 19 5 52 5 52h30l-3 -116l3 -111h-30s-1 37 -5 59c-7 33 -26 37 -70 37l-160 -3v-280c29 -6 47 -8 99 -8c90 0 163 5 184 12c14 5 27 36 33 79l5 34h35zM473 887l-134 -135h-68l-135 135h38l131 -84l131 84h37"],283:[676,20,479,26,448,"448 279c0 -12 -1 -21 -2 -35c-69 -11 -112 -14 -181 -14h-146c2 -58 9 -86 28 -119c28 -49 82 -78 147 -78c43 0 66 9 130 47l13 -10l-20 -34c-4 -6 -25 -19 -52 -30c-41 -18 -78 -26 -115 -26c-75 0 -143 31 -182 84c-28 38 -42 92 -42 155c0 104 33 166 115 213 c41 24 84 37 121 37c112 0 186 -75 186 -190zM359 267c0 67 -10 96 -32 129c-18 27 -44 40 -77 40c-48 0 -91 -27 -112 -71c-13 -26 -17 -48 -17 -95c54 -5 80 -6 126 -6zM418 676l-125 -167h-62l-125 167h35l121 -103l122 103h34"],286:[884,20,763,22,728,"728 246l-29 -10c-10 -4 -11 -6 -11 -37v-168c-136 -38 -205 -51 -276 -51c-116 0 -223 41 -293 109c-62 62 -97 151 -97 252c0 222 170 368 428 368c80 0 131 -9 242 -41c-14 -54 -20 -101 -20 -152h-31v53c0 38 -25 61 -83 80c-38 12 -82 18 -134 18 c-187 0 -295 -112 -295 -305c0 -208 126 -340 324 -340c66 0 126 14 137 33c4 7 6 19 6 43v101c0 24 -9 33 -34 35l-83 7v30l122 -3l123 3zM564 884c-6 -84 -65 -129 -153 -129s-147 45 -152 129h32c4 -47 53 -80 120 -80c68 0 117 33 120 80h33"],287:[671,283,556,32,544,"544 419l-25 -41h-92c8 -21 11 -34 11 -54c0 -53 -22 -93 -67 -126c-41 -29 -94 -48 -137 -48c-8 0 -14 1 -24 2c-4 -4 -6 -6 -12 -11c-26 -22 -34 -33 -34 -46c0 -27 24 -39 76 -39h160c70 0 118 -50 118 -122c0 -122 -119 -217 -270 -217c-127 0 -216 63 -216 154 c0 31 14 68 28 76l87 47c-48 14 -66 30 -66 58c0 15 5 28 15 43l79 61c-74 8 -120 59 -120 133c0 61 29 110 85 142c41 24 92 38 136 38c49 0 85 -12 122 -42l142 4zM354 294c0 85 -46 141 -114 141c-64 0 -101 -45 -101 -122s45 -129 112 -129c61 0 103 45 103 110z M439 -102c0 65 -39 88 -152 88c-69 0 -97 -3 -113 -10c-40 -18 -66 -58 -66 -103c0 -74 60 -125 147 -125c105 0 184 64 184 150zM417 671c-2 -44 -8 -66 -24 -93c-24 -42 -66 -65 -117 -65c-54 0 -97 25 -121 71c-13 26 -18 46 -20 87h30c3 -57 49 -98 111 -98 s108 41 111 98h30"],290:[709,271,763,22,728,"728 246l-29 -10c-10 -4 -11 -6 -11 -37v-168c-136 -38 -205 -51 -276 -51c-116 0 -223 41 -293 109c-62 62 -97 151 -97 252c0 222 170 368 428 368c80 0 131 -9 242 -41c-14 -54 -20 -101 -20 -152h-31v53c0 38 -25 61 -83 80c-38 12 -82 18 -134 18 c-187 0 -295 -112 -295 -305c0 -208 126 -340 324 -340c66 0 126 14 137 33c4 7 6 19 6 43v101c0 24 -9 33 -34 35l-83 7v30l122 -3l123 3zM457 -88c-27 -70 -48 -103 -95 -164l-35 -19l-12 9c38 62 47 96 53 160c42 12 49 15 79 25"],291:[709,283,556,32,544,"347 700c-38 -62 -47 -96 -53 -160c-42 -12 -49 -15 -79 -25l-10 11c27 70 48 103 95 164l35 19zM544 419l-25 -41h-92c8 -21 11 -34 11 -54c0 -53 -22 -93 -67 -126c-41 -29 -94 -48 -137 -48c-8 0 -14 1 -24 2c-4 -4 -6 -6 -12 -11c-26 -22 -34 -33 -34 -46 c0 -27 24 -39 76 -39h160c70 0 118 -50 118 -122c0 -122 -119 -217 -270 -217c-127 0 -216 63 -216 154c0 31 14 68 28 76l87 47c-48 14 -66 30 -66 58c0 15 5 28 15 43l79 61c-74 8 -120 59 -120 133c0 61 29 110 85 142c41 24 92 38 136 38c49 0 85 -12 122 -42l142 4z M354 294c0 85 -46 141 -114 141c-64 0 -101 -45 -101 -122s45 -129 112 -129c61 0 103 45 103 110zM439 -102c0 65 -39 88 -152 88c-69 0 -97 -3 -113 -10c-40 -18 -66 -58 -66 -103c0 -74 60 -125 147 -125c105 0 184 64 184 150"],296:[872,3,337,5,335,"315 -3l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-449c0 -79 5 -87 51 -90l48 -3v-30zM335 872c-4 -58 -52 -105 -109 -105c-22 0 -38 4 -68 19c-37 18 -57 26 -71 26 c-24 0 -40 -14 -53 -45h-29c14 65 51 100 106 100c24 0 36 -4 89 -30c24 -11 35 -15 47 -15c28 0 44 13 59 50h29"],297:[645,3,287,-19,311,"271 -3l-125 3l-125 -3v30l46 3c34 2 37 9 37 72v225c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-363c0 -63 3 -70 37 -72l46 -3v-30zM311 645c-4 -58 -52 -105 -109 -105c-22 0 -38 4 -68 19c-37 18 -57 26 -71 26c-24 0 -40 -14 -53 -45h-29 c14 65 51 100 106 100c24 0 36 -4 89 -30c24 -11 35 -15 47 -15c28 0 44 13 59 50h29"],298:[846,3,337,14,326,"315 -3l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-449c0 -79 5 -87 51 -90l48 -3v-30zM326 793h-312v53h312v-53"],299:[619,3,287,-10,302,"271 -3l-125 3l-125 -3v30l46 3c34 2 37 9 37 72v225c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-363c0 -63 3 -70 37 -72l46 -3v-30zM302 566h-312v53h312v-53"],302:[692,250,337,22,315,"315 -3l-44 2c-40 1 -69 -31 -91 -65c-13 -21 -22 -44 -22 -66c0 -50 23 -72 48 -72c29 0 58 15 65 42l8 31l26 -7v-55l-37 -32c-25 -21 -58 -25 -91 -25c-59 0 -88 49 -88 92c0 61 46 119 103 158h-24l-146 -3v30l48 3c46 3 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30 l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-449c0 -79 5 -87 51 -90l48 -3v-30"],303:[642,250,291,21,271,"271 -3l-44 2c-33 1 -60 -23 -80 -50c-19 -25 -33 -53 -33 -81c0 -50 23 -72 48 -72c29 0 58 15 65 42l8 31l26 -7v-55l-37 -32c-25 -21 -58 -25 -91 -25c-59 0 -88 49 -88 92c0 61 46 119 103 158h-2l-125 -3v30l46 3c34 2 37 9 37 72v225c0 66 -4 73 -44 73h-37v28 c53 6 105 20 156 41l9 -4v-363c0 -63 3 -70 37 -72l46 -3v-30zM175 592c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],304:[869,3,337,22,315,"315 -3l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-449c0 -79 5 -87 51 -90l48 -3v-30zM219 819c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],306:[692,195,724,40,684,"333 -3l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-449c0 -79 5 -87 51 -90l48 -3v-30zM684 662l-48 -3c-46 -3 -51 -11 -51 -90v-452c0 -121 -13 -171 -62 -231 c-39 -49 -102 -85 -136 -81l-24 3l-5 76l11 6c23 -14 43 -20 67 -20c40 0 54 29 54 113v586c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30"],307:[642,283,509,40,477,"290 -3l-125 3l-125 -3v30l46 3c34 2 37 9 37 72v225c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-363c0 -63 3 -70 37 -72l46 -3v-30zM215 592c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50zM469 -19c0 -79 -18 -143 -53 -189 c-38 -50 -76 -71 -134 -75l-12 38c9 -2 22 -3 30 -3c58 0 85 75 85 241v334c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-484zM477 592c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],310:[692,271,726,22,719,"719 -3c-22 2 -43 3 -65 3c-27 0 -53 -1 -80 -3l-348 335l-10 -7v-205c0 -79 5 -87 51 -90l48 -3v-30l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-214l278 271c16 16 29 33 29 39v27 c30 -2 59 -3 89 -3c27 0 53 1 80 3v-30l-42 -2c-26 -1 -51 -14 -78 -38l-266 -240l330 -312c31 -29 47 -40 62 -41l21 -2v-30zM416 -88c-27 -70 -48 -103 -95 -164l-35 -19l-12 9c38 62 47 96 53 160c42 12 49 15 79 25"],311:[726,271,556,21,549,"549 17l-96 -29l-265 252v-138c0 -63 3 -70 37 -72l44 -3v-30l-122 3l-126 -3v30l46 3c34 2 37 9 37 72v518c0 30 -7 41 -25 41h-56v28c79 12 112 20 156 37l9 -8v-457l73 59c39 31 86 75 150 139h100v-30c-34 0 -61 -11 -108 -47l-129 -101c17 -20 28 -33 64 -68 l126 -125c32 -31 61 -48 85 -48v-23zM314 -88c-27 -70 -48 -103 -95 -164l-35 -19l-12 9c38 62 47 96 53 160c42 12 49 15 79 25"],313:[888,3,611,22,586,"586 172c-10 -97 -14 -129 -21 -172c-136 -3 -126 -3 -168 -3l-233 3c-33 0 -66 -1 -99 -3v23l31 16c16 8 25 30 25 59v474c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-522c26 -6 49 -8 85 -8c119 0 206 7 219 18c6 5 13 26 22 65 l12 50h32zM306 861c0 -15 -8 -22 -43 -39l-156 -73h-43l149 113c23 17 43 25 60 26c18 0 33 -12 33 -27"],314:[922,3,291,21,271,"271 -3l-125 3l-125 -3v30l46 3c34 2 37 9 37 72v518c0 30 -7 41 -25 41h-56v28c79 12 112 20 156 37l9 -8v-616c0 -63 3 -70 37 -72l46 -3v-30zM270 895c0 -15 -8 -22 -43 -39l-156 -73h-43l149 113c23 17 43 25 60 26c18 0 33 -12 33 -27"],315:[692,271,611,22,586,"586 172c-10 -97 -14 -129 -21 -172c-136 -3 -126 -3 -168 -3l-233 3c-33 0 -66 -1 -99 -3v23l31 16c16 8 25 30 25 59v474c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-522c26 -6 49 -8 85 -8c119 0 206 7 219 18c6 5 13 26 22 65 l12 50h32zM350 -88c-27 -70 -48 -103 -95 -164l-35 -19l-12 9c38 62 47 96 53 160c42 12 49 15 79 25"],316:[726,271,291,21,271,"271 -3l-125 3l-125 -3v30l46 3c34 2 37 9 37 72v518c0 30 -7 41 -25 41h-56v28c79 12 112 20 156 37l9 -8v-616c0 -63 3 -70 37 -72l46 -3v-30zM191 -88c-27 -70 -48 -103 -95 -164l-35 -19l-12 9c38 62 47 96 53 160c42 12 49 15 79 25"],317:[692,3,611,22,586,"586 172c-10 -97 -14 -129 -21 -172c-136 -3 -126 -3 -168 -3l-233 3c-33 0 -66 -1 -99 -3v23l31 16c16 8 25 30 25 59v474c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-522c26 -6 49 -8 85 -8c119 0 206 7 219 18c6 5 13 26 22 65 l12 50h32zM497 681c-27 -70 -48 -103 -95 -164l-35 -19l-12 9c38 62 47 96 53 160c42 12 49 15 79 25"],318:[726,3,291,21,370,"271 -3l-125 3l-125 -3v30l46 3c34 2 37 9 37 72v518c0 30 -7 41 -25 41h-56v28c79 12 112 20 156 37l9 -8v-616c0 -63 3 -70 37 -72l46 -3v-30zM370 715c-27 -70 -48 -103 -95 -164l-35 -19l-12 9c38 62 47 96 53 160c42 12 49 15 79 25"],321:[692,3,611,22,586,"586 172c-10 -97 -14 -129 -21 -172c-136 -3 -126 -3 -168 -3l-233 3c-33 0 -66 -1 -99 -3v23l31 16c16 8 25 30 25 59v219l-50 -41l-21 29l71 58v209c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-141l141 117l20 -29l-161 -134v-335 c26 -6 49 -8 85 -8c119 0 206 7 219 18c6 5 13 26 22 65l12 50h32"],322:[726,3,291,0,296,"296 522l-108 -89v-331c0 -63 3 -70 37 -72l46 -3v-30l-125 3l-125 -3v30l46 3c34 2 37 9 37 72v271l-83 -68l-21 29l104 85v201c0 30 -7 41 -25 41h-56v28c79 12 112 20 156 37l9 -8v-239l88 72"],323:[888,20,831,17,813,"813 662l-44 -3c-46 -3 -51 -12 -51 -90v-552c0 -10 3 -27 3 -37l-90 16l-473 587v-463c0 -78 5 -87 51 -90l44 -3v-30l-120 3l-116 -3v30l44 3c46 3 51 12 51 90v449c0 78 -5 87 -51 90l-44 3v30l120 -3c21 0 54 3 54 3l481 -594v471c0 78 -5 87 -51 90l-44 3v30l116 -3 l120 3v-30zM552 861c0 -15 -8 -22 -43 -39l-156 -73h-43l149 113c23 17 43 25 60 26c18 0 33 -12 33 -27"],324:[677,3,582,6,572,"572 -3c-28 2 -55 3 -83 3c-26 0 -53 -1 -79 -3v284c0 77 -44 127 -111 127c-61 0 -127 -49 -127 -94v-212c0 -63 3 -70 37 -72l45 -3v-30l-124 3l-124 -3v30l45 3c34 2 37 9 37 72v225c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-87l76 66c21 18 42 25 79 25 c112 0 167 -57 167 -174v-193c0 -64 3 -70 37 -72l41 -3v-30zM426 643c0 -18 -7 -26 -40 -47l-144 -90h-40l138 138c22 22 40 33 55 33c17 0 31 -15 31 -34"],325:[692,271,831,17,813,"813 662l-44 -3c-46 -3 -51 -12 -51 -90v-552c0 -10 3 -27 3 -37l-90 16l-473 587v-463c0 -78 5 -87 51 -90l44 -3v-30l-120 3l-116 -3v30l44 3c46 3 51 12 51 90v449c0 78 -5 87 -51 90l-44 3v30l120 -3c21 0 54 3 54 3l481 -594v471c0 78 -5 87 -51 90l-44 3v30l116 -3 l120 3v-30zM460 -88c-27 -70 -48 -103 -95 -164l-35 -19l-12 9c38 62 47 96 53 160c42 12 49 15 79 25"],326:[469,271,582,6,572,"572 -3c-28 2 -55 3 -83 3c-26 0 -53 -1 -79 -3v284c0 77 -44 127 -111 127c-61 0 -127 -49 -127 -94v-212c0 -63 3 -70 37 -72l45 -3v-30l-124 3l-124 -3v30l45 3c34 2 37 9 37 72v225c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-87l76 66c21 18 42 25 79 25 c112 0 167 -57 167 -174v-193c0 -64 3 -70 37 -72l41 -3v-30zM336 -88c-27 -70 -48 -103 -95 -164l-35 -19l-12 9c38 62 47 96 53 160c42 12 49 15 79 25"],327:[887,20,831,17,813,"813 662l-44 -3c-46 -3 -51 -12 -51 -90v-552c0 -10 3 -27 3 -37l-90 16l-473 587v-463c0 -78 5 -87 51 -90l44 -3v-30l-120 3l-116 -3v30l44 3c46 3 51 12 51 90v449c0 78 -5 87 -51 90l-44 3v30l120 -3c21 0 54 3 54 3l481 -594v471c0 78 -5 87 -51 90l-44 3v30l116 -3 l120 3v-30zM583 887l-134 -135h-68l-135 135h38l131 -84l131 84h37"],328:[676,3,582,6,572,"572 -3c-28 2 -55 3 -83 3c-26 0 -53 -1 -79 -3v284c0 77 -44 127 -111 127c-61 0 -127 -49 -127 -94v-212c0 -63 3 -70 37 -72l45 -3v-30l-124 3l-124 -3v30l45 3c34 2 37 9 37 72v225c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-87l76 66c21 18 42 25 79 25 c112 0 167 -57 167 -174v-193c0 -64 3 -70 37 -72l41 -3v-30zM447 676l-125 -167h-62l-125 167h35l121 -103l122 103h34"],330:[692,187,831,17,813,"813 662l-44 -3c-46 -3 -51 -12 -51 -90v-552c0 -106 -65 -204 -164 -204c-65 0 -129 22 -180 62l44 44c34 -40 84 -62 136 -62c59 0 77 71 77 139l-473 587v-463c0 -78 5 -87 51 -90l44 -3v-30l-120 3l-116 -3v30l44 3c46 3 51 12 51 90v449c0 78 -5 87 -51 90l-44 3v30 l120 -3c21 0 54 3 54 3l481 -594v471c0 78 -5 87 -51 90l-44 3v30l116 -3l120 3v-30"],331:[469,167,582,6,494,"494 102c0 -138 -77 -269 -203 -269v34c110 0 119 144 119 272v142c0 77 -44 127 -111 127c-61 0 -127 -49 -127 -94v-212c0 -63 3 -70 37 -72l45 -3v-30l-124 3l-124 -3v30l45 3c34 2 37 9 37 72v225c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-87l76 66 c21 18 42 25 79 25c112 0 167 -57 167 -174v-193"],332:[846,20,786,22,764,"764 367c0 -220 -170 -387 -394 -387c-202 0 -348 151 -348 361c0 220 152 368 380 368c222 0 362 -132 362 -342zM657 337c0 208 -101 330 -272 330c-164 0 -256 -104 -256 -289c0 -214 113 -356 281 -356c155 0 247 117 247 315zM559 793h-312v53h312v-53"],333:[619,20,546,32,514,"514 237c0 -150 -110 -257 -264 -257c-129 0 -218 96 -218 237c0 149 101 252 247 252c137 0 235 -97 235 -232zM421 200c0 136 -68 236 -160 236c-88 0 -136 -65 -136 -185c0 -142 66 -238 164 -238c81 0 132 72 132 187zM435 566h-312v53h312v-53"],336:[888,20,786,22,764,"764 367c0 -220 -170 -387 -394 -387c-202 0 -348 151 -348 361c0 220 152 368 380 368c222 0 362 -132 362 -342zM657 337c0 208 -101 330 -272 330c-164 0 -256 -104 -256 -289c0 -214 113 -356 281 -356c155 0 247 117 247 315zM666 861c0 -15 -8 -22 -43 -39 l-156 -73h-43l149 113c23 17 43 25 60 26c18 0 33 -12 33 -27zM506 861c0 -15 -8 -22 -43 -39l-156 -73h-43l149 113c23 17 43 25 60 26c18 0 33 -12 33 -27"],337:[683,20,546,32,526,"514 237c0 -150 -110 -257 -264 -257c-129 0 -218 96 -218 237c0 149 101 252 247 252c137 0 235 -97 235 -232zM421 200c0 136 -68 236 -160 236c-88 0 -136 -65 -136 -185c0 -142 66 -238 164 -238c81 0 132 72 132 187zM376 650c0 -16 -10 -29 -39 -50l-135 -98h-40 l128 148c17 20 39 33 55 33c17 0 31 -15 31 -33zM526 650c0 -16 -10 -29 -39 -50l-135 -98h-40l128 148c17 20 39 33 55 33c17 0 31 -15 31 -33"],338:[709,20,998,22,962,"962 164c-10 -52 -16 -106 -16 -164l-160 -3l-107 1c-117 1 -226 -19 -288 -18c-219 0 -369 143 -369 360c0 220 153 369 377 369c58 0 172 -20 189 -20l237 3l121 -3c-11 -44 -16 -92 -16 -152h-35v65c0 23 -3 28 -27 34c-31 8 -89 14 -141 14c-65 0 -82 -1 -113 -8 v-267c48 -3 86 -4 151 -4c43 0 68 4 71 38l5 52h30l-3 -116l3 -111h-30l-5 58c-3 34 -28 38 -71 38h-54c-43 0 -71 -1 -97 -3v-280c29 -6 48 -8 97 -8c84 0 158 5 177 12c13 5 27 35 34 79l5 34h35zM519 139v399c0 38 -1 56 -5 83c-34 30 -76 44 -133 44 c-163 0 -259 -110 -259 -295c0 -203 109 -346 263 -346c46 0 104 14 129 32c4 27 5 45 5 83"],339:[469,20,827,32,800,"800 279c0 -12 -1 -21 -2 -35c-69 -11 -112 -14 -181 -14h-146c2 -58 9 -86 28 -119c28 -50 82 -78 148 -78c44 0 71 10 131 47l14 -10l-20 -34c-4 -6 -25 -18 -50 -29c-41 -17 -80 -27 -115 -27c-68 0 -114 24 -172 87c-61 -64 -108 -87 -177 -87 c-132 0 -226 104 -226 250c0 143 96 239 240 239c71 0 116 -20 173 -76c65 58 104 76 166 76c115 0 189 -74 189 -190zM403 203c0 144 -57 233 -150 233c-85 0 -128 -59 -128 -176c0 -146 63 -247 154 -247c79 0 124 69 124 190zM717 267c0 52 -6 78 -23 110 c-22 41 -49 59 -86 59c-42 0 -83 -20 -105 -51c-21 -29 -28 -58 -30 -115c54 -5 80 -7 127 -6"],340:[888,3,668,22,669,"669 -3c-24 2 -48 3 -72 3c-23 0 -45 -1 -68 -3l-41 54l-184 247c-16 22 -24 33 -46 57v16h29c116 0 189 58 189 150c0 85 -58 133 -162 133c-34 0 -64 -4 -98 -12v-522c0 -79 5 -87 51 -90l48 -3v-30l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v449c0 78 -5 87 -51 90 l-41 3v30l173 -3c60 0 119 3 179 3c130 0 195 -54 195 -150c0 -58 -28 -108 -80 -145c-33 -23 -59 -34 -115 -48l227 -296c13 -17 29 -23 61 -26v-30zM452 861c0 -15 -8 -22 -43 -39l-156 -73h-43l149 113c23 17 43 25 60 26c18 0 33 -12 33 -27"],341:[677,3,395,21,374,"374 458l-9 -120h-21c-16 32 -37 46 -67 46c-49 0 -89 -50 -89 -110v-172c0 -66 2 -69 47 -72l52 -3v-30l-143 3l-123 -3v30l46 3c34 2 37 9 37 72v225c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-103l56 66c21 25 53 41 83 41c18 0 36 -4 47 -11zM323 643 c0 -18 -7 -26 -40 -47l-144 -90h-40l138 138c22 22 40 33 55 33c17 0 31 -15 31 -34"],342:[692,271,668,22,669,"669 -3c-24 2 -48 3 -72 3c-23 0 -45 -1 -68 -3l-41 54l-184 247c-16 22 -24 33 -46 57v16h29c116 0 189 58 189 150c0 85 -58 133 -162 133c-34 0 -64 -4 -98 -12v-522c0 -79 5 -87 51 -90l48 -3v-30l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v449c0 78 -5 87 -51 90 l-41 3v30l173 -3c60 0 119 3 179 3c130 0 195 -54 195 -150c0 -58 -28 -108 -80 -145c-33 -23 -59 -34 -115 -48l227 -296c13 -17 29 -23 61 -26v-30zM360 -88c-27 -70 -48 -103 -95 -164l-35 -19l-12 9c38 62 47 96 53 160c42 12 49 15 79 25"],343:[469,271,395,21,374,"374 458l-9 -120h-21c-16 32 -37 46 -67 46c-49 0 -89 -50 -89 -110v-172c0 -66 2 -69 47 -72l52 -3v-30l-143 3l-123 -3v30l46 3c34 2 37 9 37 72v225c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-103l56 66c21 25 53 41 83 41c18 0 36 -4 47 -11zM199 -88 c-27 -70 -48 -103 -95 -164l-35 -19l-12 9c38 62 47 96 53 160c42 12 49 15 79 25"],344:[887,3,668,22,669,"669 -3c-24 2 -48 3 -72 3c-23 0 -45 -1 -68 -3l-41 54l-184 247c-16 22 -24 33 -46 57v16h29c116 0 189 58 189 150c0 85 -58 133 -162 133c-34 0 -64 -4 -98 -12v-522c0 -79 5 -87 51 -90l48 -3v-30l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v449c0 78 -5 87 -51 90 l-41 3v30l173 -3c60 0 119 3 179 3c130 0 195 -54 195 -150c0 -58 -28 -108 -80 -145c-33 -23 -59 -34 -115 -48l227 -296c13 -17 29 -23 61 -26v-30zM483 887l-134 -135h-68l-135 135h38l131 -84l131 84h37"],345:[676,3,395,21,374,"374 458l-9 -120h-21c-16 32 -37 46 -67 46c-49 0 -89 -50 -89 -110v-172c0 -66 2 -69 47 -72l52 -3v-30l-143 3l-123 -3v30l46 3c34 2 37 9 37 72v225c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-103l56 66c21 25 53 41 83 41c18 0 36 -4 47 -11zM344 676 l-125 -167h-62l-125 167h35l121 -103l122 103h34"],346:[888,20,525,24,503,"503 230c0 -145 -126 -250 -300 -250c-58 0 -116 13 -173 38c6 45 8 67 8 113c0 6 0 22 -1 40h32l8 -67c5 -41 83 -80 163 -80c104 0 179 65 179 155c0 38 -12 66 -38 88s-61 34 -138 45c-97 13 -143 29 -177 60c-29 27 -42 63 -42 112c0 131 108 225 257 225 c55 0 100 -10 180 -42c-10 -54 -14 -88 -14 -141h-32l-6 57c-3 29 -14 44 -47 61c-27 15 -64 23 -103 23c-88 0 -151 -60 -151 -144c0 -77 43 -110 165 -126c112 -15 154 -28 189 -61c28 -26 41 -59 41 -106zM379 861c0 -15 -8 -22 -43 -39l-156 -73h-43l149 113 c23 17 43 25 60 26c18 0 33 -12 33 -27"],347:[677,20,424,30,391,"391 148c0 -98 -93 -168 -224 -168c-46 0 -85 7 -137 24c8 40 11 70 11 139h30v-41c0 -50 52 -85 125 -85c71 0 121 38 121 92c0 38 -19 59 -64 69c-68 15 -121 31 -148 43c-46 21 -68 55 -68 103c0 90 71 145 187 145c41 0 77 -7 130 -25c-3 -31 -4 -55 -5 -113h-28v23 c0 47 -51 82 -118 82c-61 0 -96 -28 -96 -78c0 -46 27 -66 109 -82c88 -17 121 -28 147 -54c20 -20 28 -43 28 -74zM331 643c0 -18 -7 -26 -40 -47l-144 -90h-40l138 138c22 22 40 33 55 33c17 0 31 -15 31 -34"],350:[709,225,525,24,503,"503 230c0 -124 -92 -218 -227 -243l-24 -62c10 3 16 4 26 4c53 0 86 -27 86 -70c0 -52 -47 -84 -124 -84c-28 0 -40 2 -84 16l14 31c32 -9 47 -11 66 -11c34 0 53 15 53 43c0 23 -16 39 -40 39c-13 0 -22 -2 -41 -7l-7 6l38 90c-12 -2 -24 -2 -36 -2 c-59 0 -116 12 -173 38c6 44 7 76 7 153h32l8 -67c5 -42 83 -80 162 -80c105 0 180 65 180 155c0 38 -13 68 -39 89c-27 23 -61 34 -137 44c-99 14 -145 30 -178 62c-28 26 -41 61 -41 110c0 131 108 225 257 225c56 0 100 -10 180 -42c-10 -54 -14 -89 -14 -141h-32l-6 57 c-3 29 -14 44 -47 61c-27 15 -63 23 -103 23c-88 0 -151 -60 -151 -144c0 -77 43 -110 165 -126c114 -15 156 -29 191 -62c27 -27 39 -58 39 -105"],351:[469,225,424,30,391,"391 148c0 -84 -66 -146 -166 -163l-23 -60c10 3 16 4 26 4c53 0 86 -27 86 -70c0 -52 -47 -84 -124 -84c-28 0 -40 2 -84 16l14 31c32 -9 47 -11 66 -11c34 0 53 15 53 43c0 23 -16 39 -40 39c-13 0 -22 -2 -41 -7l-7 6l38 89c-7 -1 -15 -1 -22 -1c-46 0 -84 7 -137 24 c9 40 11 70 11 139h30v-41c0 -50 52 -85 125 -85c71 0 121 38 121 92c0 39 -19 59 -64 69c-70 16 -123 32 -149 44c-46 22 -67 54 -67 102c0 90 71 145 187 145c42 0 76 -7 130 -25c-3 -31 -4 -55 -5 -113h-28v23c0 47 -50 82 -118 82c-61 0 -96 -28 -96 -78 c0 -46 27 -66 109 -82c90 -17 122 -29 148 -55c19 -19 27 -42 27 -73"],352:[887,20,525,24,503,"503 230c0 -145 -126 -250 -300 -250c-58 0 -116 13 -173 38c6 45 8 67 8 113c0 6 0 22 -1 40h32l8 -67c5 -41 83 -80 163 -80c104 0 179 65 179 155c0 38 -12 66 -38 88s-61 34 -138 45c-97 13 -143 29 -177 60c-29 27 -42 63 -42 112c0 131 108 225 257 225 c55 0 100 -10 180 -42c-10 -54 -14 -88 -14 -141h-32l-6 57c-3 29 -14 44 -47 61c-27 15 -64 23 -103 23c-88 0 -151 -60 -151 -144c0 -77 43 -110 165 -126c112 -15 154 -28 189 -61c28 -26 41 -59 41 -106zM410 887l-134 -135h-68l-135 135h38l131 -84l131 84h37"],353:[676,20,424,30,391,"391 148c0 -98 -93 -168 -224 -168c-46 0 -85 7 -137 24c8 40 11 70 11 139h30v-41c0 -50 52 -85 125 -85c71 0 121 38 121 92c0 38 -19 59 -64 69c-68 15 -121 31 -148 43c-46 21 -68 55 -68 103c0 90 71 145 187 145c41 0 77 -7 130 -25c-3 -31 -4 -55 -5 -113h-28v23 c0 47 -51 82 -118 82c-61 0 -96 -28 -96 -78c0 -46 27 -66 109 -82c88 -17 121 -28 147 -54c20 -20 28 -43 28 -74zM352 676l-125 -167h-62l-125 167h35l121 -103l122 103h34"],354:[692,225,613,18,595,"595 692c-5 -57 -7 -96 -7 -161h-31l-4 79c-1 24 -12 33 -40 33h-155c-3 -33 -4 -55 -4 -100v-423c0 -79 5 -87 51 -90l48 -3v-30l-121 3l-30 -75c10 3 16 4 26 4c53 0 86 -27 86 -70c0 -52 -47 -84 -124 -84c-28 0 -40 2 -84 16l14 31c32 -9 47 -11 66 -11 c34 0 53 15 53 43c0 23 -16 39 -40 39c-13 0 -22 -2 -41 -7l-7 6l47 108l-138 -3v30l48 3c46 3 51 11 51 90v423c0 43 -1 66 -4 100h-155c-28 0 -39 -9 -40 -33l-4 -79h-31c0 65 -2 104 -7 161l68 -1l135 -2h158l83 1"],355:[621,225,326,22,319,"319 436l-9 -54h-128v-262c0 -49 16 -69 55 -69c20 0 33 4 59 19l13 -17l-48 -53c-5 -5 -20 -9 -37 -11l-24 -64c10 3 16 4 26 4c53 0 86 -27 86 -70c0 -52 -47 -84 -124 -84c-28 0 -40 2 -84 16l14 31c32 -9 47 -11 66 -11c34 0 53 15 53 43c0 23 -16 39 -40 39 c-13 0 -22 -2 -41 -7l-7 6l41 97c-64 4 -92 37 -92 105v288l-76 -4v21l78 35v70c0 30 -1 49 -4 79c31 10 61 23 85 38l12 -11c-8 -64 -11 -100 -11 -142v-38"],356:[887,3,613,18,595,"595 692c-5 -57 -7 -96 -7 -161h-31l-4 79c-1 24 -12 33 -40 33h-155c-3 -33 -4 -55 -4 -100v-423c0 -79 5 -87 51 -90l48 -3v-30l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v423c0 43 -1 66 -4 100h-155c-28 0 -39 -9 -40 -33l-4 -79h-31c0 65 -2 104 -7 161l203 -3h158z M475 887l-134 -135h-68l-135 135h38l131 -84l131 84h37"],357:[663,12,326,22,355,"319 436l-9 -54h-128v-262c0 -49 16 -69 55 -69c19 0 34 5 59 19l13 -17l-48 -53c-6 -7 -30 -12 -53 -12c-77 0 -110 32 -110 106v288l-76 -4v21l78 35v70c0 30 -1 49 -4 79c31 10 61 23 85 38l12 -11c-8 -64 -11 -100 -11 -142v-38zM355 652c-27 -70 -48 -103 -95 -164 l-35 -19l-12 9c38 62 47 96 53 160c42 12 49 15 79 25"],360:[872,20,778,12,759,"759 662l-44 -3c-46 -3 -51 -12 -51 -90v-289c0 -111 -22 -186 -69 -233c-45 -46 -114 -67 -217 -67c-100 0 -171 21 -211 62c-38 39 -56 94 -56 172v355c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-344c0 -128 60 -183 199 -183 c145 0 213 66 213 207v320c0 78 -5 87 -51 90l-44 3v30l116 -3l120 3v-30zM578 872c-4 -58 -52 -105 -109 -105c-22 0 -38 4 -68 19c-37 18 -57 26 -71 26c-24 0 -40 -14 -53 -45h-29c14 65 51 100 106 100c24 0 36 -4 89 -30c24 -11 35 -15 47 -15c28 0 44 13 59 50h29"],361:[645,12,603,18,581,"581 -3c-28 2 -55 3 -83 3s-55 -1 -83 -3c3 47 4 63 4 92l-67 -62c-27 -25 -67 -39 -112 -39c-57 0 -95 15 -117 45c-18 25 -24 56 -24 126v168c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-295c0 -44 7 -75 21 -91c16 -19 44 -30 79 -30c39 0 71 14 99 42 c23 23 37 51 37 73v163c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-363c0 -64 3 -70 37 -72l41 -3v-30zM466 645c-4 -58 -52 -105 -109 -105c-22 0 -38 4 -68 19c-37 18 -57 26 -71 26c-24 0 -40 -14 -53 -45h-29c14 65 51 100 106 100c24 0 36 -4 89 -30 c24 -11 35 -15 47 -15c28 0 44 13 59 50h29"],362:[846,20,778,12,759,"759 662l-44 -3c-46 -3 -51 -12 -51 -90v-289c0 -111 -22 -186 -69 -233c-45 -46 -114 -67 -217 -67c-100 0 -171 21 -211 62c-38 39 -56 94 -56 172v355c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-344c0 -128 60 -183 199 -183 c145 0 213 66 213 207v320c0 78 -5 87 -51 90l-44 3v30l116 -3l120 3v-30zM569 793h-312v53h312v-53"],363:[619,12,603,18,581,"581 -3c-28 2 -55 3 -83 3s-55 -1 -83 -3c3 47 4 63 4 92l-67 -62c-27 -25 -67 -39 -112 -39c-57 0 -95 15 -117 45c-18 25 -24 56 -24 126v168c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-295c0 -44 7 -75 21 -91c16 -19 44 -30 79 -30c39 0 71 14 99 42 c23 23 37 51 37 73v163c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-363c0 -64 3 -70 37 -72l41 -3v-30zM457 566h-312v53h312v-53"],366:[939,20,778,12,759,"759 662l-44 -3c-46 -3 -51 -12 -51 -90v-289c0 -111 -22 -186 -69 -233c-45 -46 -114 -67 -217 -67c-100 0 -171 21 -211 62c-38 39 -56 94 -56 172v355c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-344c0 -128 60 -183 199 -183 c145 0 213 66 213 207v320c0 78 -5 87 -51 90l-44 3v30l116 -3l120 3v-30zM513 839c0 -56 -45 -100 -100 -100c-56 0 -100 44 -100 101c0 55 45 99 102 99c53 0 98 -45 98 -100zM475 839c0 38 -25 64 -61 64c-38 0 -63 -25 -63 -63c0 -40 24 -65 62 -65c37 0 62 26 62 64"],367:[692,12,603,18,581,"581 -3c-28 2 -55 3 -83 3s-55 -1 -83 -3c3 47 4 63 4 92l-67 -62c-27 -25 -67 -39 -112 -39c-57 0 -95 15 -117 45c-18 25 -24 56 -24 126v168c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-295c0 -44 7 -75 21 -91c16 -19 44 -30 79 -30c39 0 71 14 99 42 c23 23 37 51 37 73v163c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-363c0 -64 3 -70 37 -72l41 -3v-30zM401 592c0 -56 -45 -100 -100 -100c-56 0 -100 44 -100 101c0 55 45 99 102 99c53 0 98 -45 98 -100zM363 592c0 38 -25 64 -61 64c-38 0 -63 -25 -63 -63 c0 -40 24 -65 62 -65c37 0 62 26 62 64"],368:[888,20,778,12,759,"759 662l-44 -3c-46 -3 -51 -12 -51 -90v-289c0 -111 -22 -186 -69 -233c-45 -46 -114 -67 -217 -67c-100 0 -171 21 -211 62c-38 39 -56 94 -56 172v355c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-344c0 -128 60 -183 199 -183 c145 0 213 66 213 207v320c0 78 -5 87 -51 90l-44 3v30l116 -3l120 3v-30zM676 861c0 -15 -8 -22 -43 -39l-156 -73h-43l149 113c23 17 43 25 60 26c18 0 33 -12 33 -27zM516 861c0 -15 -8 -22 -43 -39l-156 -73h-43l149 113c23 17 43 25 60 26c18 0 33 -12 33 -27"],369:[683,12,603,18,581,"581 -3c-28 2 -55 3 -83 3s-55 -1 -83 -3c3 47 4 63 4 92l-67 -62c-27 -25 -67 -39 -112 -39c-57 0 -95 15 -117 45c-18 25 -24 56 -24 126v168c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-295c0 -44 7 -75 21 -91c16 -19 44 -30 79 -30c39 0 71 14 99 42 c23 23 37 51 37 73v163c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-363c0 -64 3 -70 37 -72l41 -3v-30zM398 650c0 -16 -10 -29 -39 -50l-135 -98h-40l128 148c17 20 39 33 55 33c17 0 31 -15 31 -33zM548 650c0 -16 -10 -29 -39 -50l-135 -98h-40l128 148 c17 20 39 33 55 33c17 0 31 -15 31 -33"],370:[692,250,778,12,759,"759 662l-44 -3c-46 -3 -51 -12 -51 -90v-289c0 -111 -22 -186 -69 -233c-27 -28 -63 -46 -109 -57c-35 -7 -76 -17 -94 -41c-19 -25 -33 -53 -33 -81c0 -50 23 -72 48 -72c30 0 58 15 65 42l8 31l26 -7v-55l-37 -32c-24 -21 -58 -25 -91 -25c-59 0 -88 49 -88 92 c0 51 32 100 77 138c-94 2 -162 23 -200 62s-56 94 -56 172v355c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-344c0 -128 60 -183 199 -183c145 0 213 66 213 207v320c0 78 -5 87 -51 90l-44 3v30l116 -3l120 3v-30"],371:[469,250,603,18,581,"581 -193l-37 -32c-25 -21 -58 -25 -91 -25c-59 0 -88 49 -88 92c0 60 45 119 102 158l-52 -3c3 47 4 63 4 92l-67 -62c-27 -25 -67 -39 -112 -39c-57 0 -95 15 -117 45c-18 25 -24 56 -24 126v168c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-295 c0 -44 7 -75 21 -91c16 -19 44 -30 79 -30c39 0 71 14 99 42c23 23 37 51 37 73v163c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-363c0 -64 3 -70 37 -72l41 -3v-30l-33 2c-34 1 -61 -23 -81 -50c-19 -25 -33 -53 -33 -81c0 -50 23 -72 48 -72c29 0 58 15 65 42 l8 31l26 -7v-55"],376:[869,3,667,9,654,"654 679c-81 -97 -114 -142 -188 -253c-58 -88 -72 -122 -72 -177v-129c0 -79 5 -87 51 -90l48 -3v-30l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v142c0 16 -3 30 -9 40l-124 216c-42 73 -94 126 -128 130l-29 3v29l120 25c18 0 59 -45 91 -103l143 -261l103 163 c39 62 70 116 108 190h80v-15zM298 819c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50zM497 819c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],377:[888,3,667,15,638,"638 173c-5 -55 -6 -90 -6 -176l-305 3l-312 -3v28s83 98 97 117l302 388c37 47 61 76 86 118h-228c-122 0 -149 -8 -152 -47l-6 -71h-34c2 37 3 49 3 81s-1 44 -3 81h165c90 0 142 -3 232 -3l156 3l4 -29l-486 -619h273c153 0 167 6 174 72l6 57h34zM461 861 c0 -15 -8 -22 -43 -39l-156 -73h-43l149 113c23 17 43 25 60 26c18 0 33 -12 33 -27"],378:[677,3,500,16,466,"466 139l-6 -47c-6 -48 -9 -72 -9 -95l-276 3l-153 -3l-6 20l260 317c28 34 44 57 65 90h-143c-74 0 -92 -5 -96 -26l-12 -68h-30c6 69 7 81 9 132l248 -3l138 3v-30l-314 -397h135c96 0 138 7 142 25l18 79h30zM372 643c0 -18 -7 -26 -40 -47l-144 -90h-40l138 138 c22 22 40 33 55 33c17 0 31 -15 31 -34"],379:[869,3,667,15,638,"638 173c-5 -55 -6 -90 -6 -176l-305 3l-312 -3v28s83 98 97 117l302 388c37 47 61 76 86 118h-228c-122 0 -149 -8 -152 -47l-6 -71h-34c2 37 3 49 3 81s-1 44 -3 81h165c90 0 142 -3 232 -3l156 3l4 -29l-486 -619h273c153 0 167 6 174 72l6 57h34zM374 819 c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],380:[642,3,500,16,466,"466 139l-6 -47c-6 -48 -9 -72 -9 -95l-276 3l-153 -3l-6 20l260 317c28 34 44 57 65 90h-143c-74 0 -92 -5 -96 -26l-12 -68h-30c6 69 7 81 9 132l248 -3l138 3v-30l-314 -397h135c96 0 138 7 142 25l18 79h30zM287 592c0 -30 -20 -50 -50 -50s-50 20 -50 50 s20 50 51 50c29 0 49 -21 49 -50"],381:[887,3,667,15,638,"638 173c-5 -55 -6 -90 -6 -176l-305 3l-312 -3v28s83 98 97 117l302 388c37 47 61 76 86 118h-228c-122 0 -149 -8 -152 -47l-6 -71h-34c2 37 3 49 3 81s-1 44 -3 81h165c90 0 142 -3 232 -3l156 3l4 -29l-486 -619h273c153 0 167 6 174 72l6 57h34zM492 887l-134 -135 h-68l-135 135h38l131 -84l131 84h37"],382:[676,3,500,16,466,"466 139l-6 -47c-6 -48 -9 -72 -9 -95l-276 3l-153 -3l-6 20l260 317c28 34 44 57 65 90h-143c-74 0 -92 -5 -96 -26l-12 -68h-30c6 69 7 81 9 132l248 -3l138 3v-30l-314 -397h135c96 0 138 7 142 25l18 79h30zM393 676l-125 -167h-62l-125 167h35l121 -103l122 103h34"],383:[728,3,333,23,341,"341 640l-12 -6c-24 21 -42 28 -69 28c-57 0 -70 -28 -70 -143v-417c0 -63 3 -70 37 -72l46 -3v-30l-125 3l-125 -3v30l46 3c34 2 37 9 37 72v283l-69 -4v22l69 31v42c0 66 13 111 42 144l58 66c22 25 57 42 89 42c13 0 25 -3 46 -11v-77"],402:[706,262,500,0,473,"473 706c-8 -29 -11 -51 -14 -92l-10 -8c-3 2 -4 2 -8 6c-15 13 -26 18 -41 18c-30 0 -43 -17 -53 -72l-27 -150l105 4c-5 -29 -7 -39 -9 -54c-34 3 -60 5 -105 6l-72 -348c-38 -183 -119 -277 -239 -278c8 35 11 57 15 89l11 7c14 -14 28 -20 46 -20c37 0 53 30 73 134 l80 416l-108 -5l10 53l107 -4c42 194 121 293 239 298"],416:[781,20,786,22,764,"764 367c0 -220 -170 -387 -394 -387c-202 0 -348 151 -348 361c0 220 152 368 380 368c88 0 164 -21 222 -60c31 20 37 49 37 85c0 9 -1 18 -1 28c45 9 54 12 86 19l11 -7c-8 -27 -40 -110 -99 -151c68 -59 106 -147 106 -256zM657 337c0 208 -101 330 -272 330 c-164 0 -256 -104 -256 -289c0 -214 113 -356 281 -356c155 0 247 117 247 315"],417:[532,20,546,32,567,"567 525c-8 -27 -39 -107 -96 -149c27 -38 43 -85 43 -139c0 -150 -110 -257 -264 -257c-129 0 -218 96 -218 237c0 149 101 252 247 252c66 0 123 -23 164 -62c23 20 28 46 28 78c0 9 -1 18 -1 28c45 9 54 12 86 19zM421 200c0 136 -68 236 -160 236 c-88 0 -136 -65 -136 -185c0 -142 66 -238 164 -238c81 0 132 72 132 187"],431:[781,20,778,12,801,"801 774c-9 -32 -54 -145 -137 -169v-325c0 -111 -22 -186 -69 -233c-45 -46 -114 -67 -217 -67c-100 0 -171 21 -211 62c-38 39 -56 94 -56 172v355c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-344c0 -128 60 -183 199 -183 c145 0 213 66 213 207v320c0 78 -5 87 -51 90l-44 3v30h141v-45c34 20 41 50 41 87c0 9 -1 18 -1 28c45 9 54 12 86 19"],432:[532,12,640,18,640,"640 525c-9 -32 -54 -145 -137 -169v-254c0 -64 3 -70 37 -72l41 -3v-30l-83 3l-83 -3c3 47 4 63 4 92l-67 -62c-27 -25 -67 -39 -112 -39c-57 0 -95 15 -117 45c-18 25 -24 56 -24 126v168c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-295c0 -44 7 -75 21 -91 c16 -19 44 -30 79 -30c39 0 71 14 99 42c23 23 37 51 37 73v163c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-67c34 20 41 50 41 87c0 9 -1 18 -1 28c45 9 54 12 86 19"],536:[709,271,525,24,503,"503 230c0 -145 -126 -250 -300 -250c-58 0 -116 13 -173 38c6 45 8 67 8 113c0 6 0 22 -1 40h32l8 -67c5 -41 83 -80 163 -80c104 0 179 65 179 155c0 38 -12 66 -38 88s-61 34 -138 45c-97 13 -143 29 -177 60c-29 27 -42 63 -42 112c0 131 108 225 257 225 c55 0 100 -10 180 -42c-10 -54 -14 -88 -14 -141h-32l-6 57c-3 29 -14 44 -47 61c-27 15 -64 23 -103 23c-88 0 -151 -60 -151 -144c0 -77 43 -110 165 -126c112 -15 154 -28 189 -61c28 -26 41 -59 41 -106zM287 -88c-27 -70 -48 -103 -95 -164l-35 -19l-12 9 c38 62 47 96 53 160c42 12 49 15 79 25"],537:[469,271,424,30,391,"391 148c0 -98 -93 -168 -224 -168c-46 0 -85 7 -137 24c8 40 11 70 11 139h30v-41c0 -50 52 -85 125 -85c71 0 121 38 121 92c0 38 -19 59 -64 69c-68 15 -121 31 -148 43c-46 21 -68 55 -68 103c0 90 71 145 187 145c41 0 77 -7 130 -25c-3 -31 -4 -55 -5 -113h-28v23 c0 47 -51 82 -118 82c-61 0 -96 -28 -96 -78c0 -46 27 -66 109 -82c88 -17 121 -28 147 -54c20 -20 28 -43 28 -74zM241 -88c-27 -70 -48 -103 -95 -164l-35 -19l-12 9c38 62 47 96 53 160c42 12 49 15 79 25"],538:[692,271,613,18,595,"595 692c-5 -57 -7 -96 -7 -161h-31l-4 79c-1 24 -12 33 -40 33h-155c-3 -33 -4 -55 -4 -100v-423c0 -79 5 -87 51 -90l48 -3v-30l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v423c0 43 -1 66 -4 100h-155c-28 0 -39 -9 -40 -33l-4 -79h-31c0 65 -2 104 -7 161l203 -3h158z M352 -88c-27 -70 -48 -103 -95 -164l-35 -19l-12 9c38 62 47 96 53 160c42 12 49 15 79 25"],539:[621,271,326,22,319,"319 436l-9 -54h-128v-262c0 -49 16 -69 55 -69c19 0 34 5 59 19l13 -17l-48 -53c-6 -7 -30 -12 -53 -12c-77 0 -110 32 -110 106v288l-76 -4v21l78 35v70c0 30 -1 49 -4 79c31 10 61 23 85 38l12 -11c-8 -64 -11 -100 -11 -142v-38zM208 -88c-27 -70 -48 -103 -95 -164 l-35 -19l-12 9c38 62 47 96 53 160c42 12 49 15 79 25"],7840:[700,193,778,15,756,"756 -3l-127 3l-139 -3v30l47 3c25 2 41 9 41 20c0 9 -4 22 -21 64l-46 115h-288l-28 -67c-21 -50 -35 -93 -35 -106c0 -16 13 -23 48 -26l37 -3v-30l-121 3c-36 0 -73 -1 -109 -3v30l37 3c22 2 41 20 54 49l221 502c38 85 49 119 49 119h32l242 -568 c35 -81 46 -100 72 -102l34 -3v-30zM493 269l-126 298l-127 -298h253zM439 -143c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],7841:[469,193,500,32,471,"471 -3c-25 2 -49 3 -74 3c-26 0 -52 -1 -78 -3l5 85l-124 -86c-7 -5 -24 -8 -42 -8c-79 0 -126 45 -126 123c0 87 57 134 193 159l99 18c-3 91 -42 128 -136 128c-46 0 -57 -7 -77 -54l-13 -31l-26 7v65l53 32c38 23 78 34 121 34c116 0 158 -53 158 -199v-183 c0 -49 4 -57 28 -58l39 -2v-30zM324 124v132c-76 -11 -131 -25 -156 -40c-30 -19 -50 -54 -50 -91c0 -43 35 -80 75 -80c39 0 102 38 131 79zM296 -143c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],7842:[946,3,778,15,756,"756 -3l-127 3l-139 -3v30l47 3c25 2 41 9 41 20c0 9 -4 22 -21 64l-46 115h-288l-28 -67c-21 -50 -35 -93 -35 -106c0 -16 13 -23 48 -26l37 -3v-30l-121 3c-36 0 -73 -1 -109 -3v30l37 3c22 2 41 20 54 49l221 502c38 85 49 119 49 119h32l242 -568 c35 -81 46 -100 72 -102l34 -3v-30zM493 269l-126 298l-127 -298h253zM479 887c0 -21 -20 -42 -51 -62c-32 -22 -38 -24 -38 -31c0 0 5 -6 17 -17l-25 -12c-8 3 -27 20 -27 33c0 14 7 24 35 47c25 19 32 27 32 37c0 13 -19 24 -45 24c-16 0 -27 -4 -30 -9l-12 -21l-31 7 l24 49c28 9 45 14 63 14c51 0 88 -26 88 -59"],7843:[703,12,500,32,471,"471 -3c-25 2 -49 3 -74 3c-26 0 -52 -1 -78 -3l5 85l-124 -86c-7 -5 -24 -8 -42 -8c-79 0 -126 45 -126 123c0 87 57 134 193 159l99 18c-3 91 -42 128 -136 128c-46 0 -57 -7 -77 -54l-13 -31l-26 7v65l53 32c38 23 78 34 121 34c116 0 158 -53 158 -199v-183 c0 -49 4 -57 28 -58l39 -2v-30zM324 124v132c-76 -11 -131 -25 -156 -40c-30 -19 -50 -54 -50 -91c0 -43 35 -80 75 -80c39 0 102 38 131 79zM333 644c0 -21 -20 -42 -51 -62c-32 -22 -38 -24 -38 -31c0 0 5 -6 17 -17l-25 -12c-8 3 -27 20 -27 33c0 14 7 24 35 47 c25 19 32 27 32 37c0 13 -19 24 -45 24c-16 0 -27 -4 -30 -9l-12 -21l-31 7l24 49c28 9 45 14 63 14c51 0 88 -26 88 -59"],7844:[1046,3,778,15,756,"756 -3l-127 3l-139 -3v30l47 3c25 2 41 9 41 20c0 9 -4 22 -21 64l-46 115h-288l-28 -67c-21 -50 -35 -93 -35 -106c0 -16 13 -23 48 -26l37 -3v-30l-121 3c-36 0 -73 -1 -109 -3v30l37 3c22 2 41 20 54 49l221 502c38 85 49 119 49 119h32l242 -568 c35 -81 46 -100 72 -102l34 -3v-30zM493 269l-126 298l-127 -298h253zM510 1019c0 -15 -8 -22 -43 -39l-156 -73h-43l149 113c23 17 43 25 60 26c18 0 33 -12 33 -27zM561 752h-38l-131 84l-131 -84h-37l134 135h68"],7845:[803,12,500,32,471,"471 -3c-25 2 -49 3 -74 3c-26 0 -52 -1 -78 -3l5 85l-124 -86c-7 -5 -24 -8 -42 -8c-79 0 -126 45 -126 123c0 87 57 134 193 159l99 18c-3 91 -42 128 -136 128c-46 0 -57 -7 -77 -54l-13 -31l-26 7v65l53 32c38 23 78 34 121 34c116 0 158 -53 158 -199v-183 c0 -49 4 -57 28 -58l39 -2v-30zM324 124v132c-76 -11 -131 -25 -156 -40c-30 -19 -50 -54 -50 -91c0 -43 35 -80 75 -80c39 0 102 38 131 79zM364 776c0 -15 -8 -22 -43 -39l-156 -73h-43l149 113c23 17 43 25 60 26c18 0 33 -12 33 -27zM415 509h-38l-131 84l-131 -84h-37 l134 135h68"],7846:[1046,3,778,15,756,"756 -3l-127 3l-139 -3v30l47 3c25 2 41 9 41 20c0 9 -4 22 -21 64l-46 115h-288l-28 -67c-21 -50 -35 -93 -35 -106c0 -16 13 -23 48 -26l37 -3v-30l-121 3c-36 0 -73 -1 -109 -3v30l37 3c22 2 41 20 54 49l221 502c38 85 49 119 49 119h32l242 -568 c35 -81 46 -100 72 -102l34 -3v-30zM493 269l-126 298l-127 -298h253zM517 907h-43l-156 73c-35 17 -43 24 -43 39s15 27 33 27c17 -1 37 -9 60 -26zM561 752h-38l-131 84l-131 -84h-37l134 135h68"],7847:[803,12,500,32,471,"471 -3c-25 2 -49 3 -74 3c-26 0 -52 -1 -78 -3l5 85l-124 -86c-7 -5 -24 -8 -42 -8c-79 0 -126 45 -126 123c0 87 57 134 193 159l99 18c-3 91 -42 128 -136 128c-46 0 -57 -7 -77 -54l-13 -31l-26 7v65l53 32c38 23 78 34 121 34c116 0 158 -53 158 -199v-183 c0 -49 4 -57 28 -58l39 -2v-30zM324 124v132c-76 -11 -131 -25 -156 -40c-30 -19 -50 -54 -50 -91c0 -43 35 -80 75 -80c39 0 102 38 131 79zM371 664h-43l-156 73c-35 17 -43 24 -43 39s15 27 33 27c17 -1 37 -9 60 -26zM415 509h-38l-131 84l-131 -84h-37l134 135h68"],7848:[1088,3,778,15,756,"756 -3l-127 3l-139 -3v30l47 3c25 2 41 9 41 20c0 9 -4 22 -21 64l-46 115h-288l-28 -67c-21 -50 -35 -93 -35 -106c0 -16 13 -23 48 -26l37 -3v-30l-121 3c-36 0 -73 -1 -109 -3v30l37 3c22 2 41 20 54 49l221 502c38 85 49 119 49 119h32l242 -568 c35 -81 46 -100 72 -102l34 -3v-30zM493 269l-126 298l-127 -298h253zM561 1029c0 -21 -20 -42 -51 -62c-32 -22 -38 -24 -38 -31c0 0 5 -6 17 -17l-25 -12c-8 3 -27 20 -27 33c0 14 7 24 35 47c25 19 32 27 32 37c0 13 -19 24 -45 24c-16 0 -27 -4 -30 -9l-12 -21l-31 7 l24 49c28 9 45 14 63 14c51 0 88 -26 88 -59zM561 752h-38l-131 84l-131 -84h-37l134 135h68"],7849:[845,12,500,32,471,"471 -3c-25 2 -49 3 -74 3c-26 0 -52 -1 -78 -3l5 85l-124 -86c-7 -5 -24 -8 -42 -8c-79 0 -126 45 -126 123c0 87 57 134 193 159l99 18c-3 91 -42 128 -136 128c-46 0 -57 -7 -77 -54l-13 -31l-26 7v65l53 32c38 23 78 34 121 34c116 0 158 -53 158 -199v-183 c0 -49 4 -57 28 -58l39 -2v-30zM324 124v132c-76 -11 -131 -25 -156 -40c-30 -19 -50 -54 -50 -91c0 -43 35 -80 75 -80c39 0 102 38 131 79zM415 786c0 -21 -20 -42 -51 -62c-32 -22 -38 -24 -38 -31c0 0 5 -6 17 -17l-25 -12c-8 3 -27 20 -27 33c0 14 7 24 35 47 c25 19 32 27 32 37c0 13 -19 24 -45 24c-16 0 -27 -4 -30 -9l-12 -21l-31 7l24 49c28 9 45 14 63 14c51 0 88 -26 88 -59zM415 509h-38l-131 84l-131 -84h-37l134 135h68"],7850:[1022,3,778,15,756,"756 -3l-127 3l-139 -3v30l47 3c25 2 41 9 41 20c0 9 -4 22 -21 64l-46 115h-288l-28 -67c-21 -50 -35 -93 -35 -106c0 -16 13 -23 48 -26l37 -3v-30l-121 3c-36 0 -73 -1 -109 -3v30l37 3c22 2 41 20 54 49l221 502c38 85 49 119 49 119h32l242 -568 c35 -81 46 -100 72 -102l34 -3v-30zM493 269l-126 298l-127 -298h253zM558 1022c-4 -58 -52 -105 -109 -105c-22 0 -38 4 -68 19c-37 18 -57 26 -71 26c-24 0 -40 -14 -53 -45h-29c14 65 51 100 106 100c24 0 36 -4 89 -30c24 -11 35 -15 47 -15c28 0 44 13 59 50h29z M561 752h-38l-131 84l-131 -84h-37l134 135h68"],7851:[779,12,500,32,471,"471 -3c-25 2 -49 3 -74 3c-26 0 -52 -1 -78 -3l5 85l-124 -86c-7 -5 -24 -8 -42 -8c-79 0 -126 45 -126 123c0 87 57 134 193 159l99 18c-3 91 -42 128 -136 128c-46 0 -57 -7 -77 -54l-13 -31l-26 7v65l53 32c38 23 78 34 121 34c116 0 158 -53 158 -199v-183 c0 -49 4 -57 28 -58l39 -2v-30zM324 124v132c-76 -11 -131 -25 -156 -40c-30 -19 -50 -54 -50 -91c0 -43 35 -80 75 -80c39 0 102 38 131 79zM412 779c-4 -58 -52 -105 -109 -105c-22 0 -38 4 -68 19c-37 18 -57 26 -71 26c-24 0 -40 -14 -53 -45h-29c14 65 51 100 106 100 c24 0 36 -4 89 -30c24 -11 35 -15 47 -15c28 0 44 13 59 50h29zM415 509h-38l-131 84l-131 -84h-37l134 135h68"],7852:[887,193,778,15,756,"756 -3l-127 3l-139 -3v30l47 3c25 2 41 9 41 20c0 9 -4 22 -21 64l-46 115h-288l-28 -67c-21 -50 -35 -93 -35 -106c0 -16 13 -23 48 -26l37 -3v-30l-121 3c-36 0 -73 -1 -109 -3v30l37 3c22 2 41 20 54 49l221 502c38 85 49 119 49 119h32l242 -568 c35 -81 46 -100 72 -102l34 -3v-30zM493 269l-126 298l-127 -298h253zM560 752h-38l-131 84l-131 -84h-37l134 135h68zM439 -143c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],7853:[676,193,500,32,471,"471 -3c-25 2 -49 3 -74 3c-26 0 -52 -1 -78 -3l5 85l-124 -86c-7 -5 -24 -8 -42 -8c-79 0 -126 45 -126 123c0 87 57 134 193 159l99 18c-3 91 -42 128 -136 128c-46 0 -57 -7 -77 -54l-13 -31l-26 7v65l53 32c38 23 78 34 121 34c116 0 158 -53 158 -199v-183 c0 -49 4 -57 28 -58l39 -2v-30zM324 124v132c-76 -11 -131 -25 -156 -40c-30 -19 -50 -54 -50 -91c0 -43 35 -80 75 -80c39 0 102 38 131 79zM402 509h-35l-121 103l-121 -103h-35l125 167h62zM296 -143c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50 c29 0 49 -21 49 -50"],7854:[1043,3,778,15,756,"756 -3l-127 3l-139 -3v30l47 3c25 2 41 9 41 20c0 9 -4 22 -21 64l-46 115h-288l-28 -67c-21 -50 -35 -93 -35 -106c0 -16 13 -23 48 -26l37 -3v-30l-121 3c-36 0 -73 -1 -109 -3v30l37 3c22 2 41 20 54 49l221 502c38 85 49 119 49 119h32l242 -568 c35 -81 46 -100 72 -102l34 -3v-30zM493 269l-126 298l-127 -298h253zM550 1016c0 -15 -8 -22 -43 -39l-156 -73h-43l149 113c23 17 43 25 60 26c18 0 33 -12 33 -27zM545 884c-6 -84 -65 -129 -153 -129s-147 45 -152 129h32c4 -47 53 -80 120 -80c68 0 117 33 120 80h33"],7855:[800,12,500,32,471,"471 -3c-25 2 -49 3 -74 3c-26 0 -52 -1 -78 -3l5 85l-124 -86c-7 -5 -24 -8 -42 -8c-79 0 -126 45 -126 123c0 87 57 134 193 159l99 18c-3 91 -42 128 -136 128c-46 0 -57 -7 -77 -54l-13 -31l-26 7v65l53 32c38 23 78 34 121 34c116 0 158 -53 158 -199v-183 c0 -49 4 -57 28 -58l39 -2v-30zM324 124v132c-76 -11 -131 -25 -156 -40c-30 -19 -50 -54 -50 -91c0 -43 35 -80 75 -80c39 0 102 38 131 79zM404 773c0 -15 -8 -22 -43 -39l-156 -73h-43l149 113c23 17 43 25 60 26c18 0 33 -12 33 -27zM399 641c-6 -84 -65 -129 -153 -129 s-147 45 -152 129h32c4 -47 53 -80 120 -80c68 0 117 33 120 80h33"],7856:[1043,3,778,15,756,"756 -3l-127 3l-139 -3v30l47 3c25 2 41 9 41 20c0 9 -4 22 -21 64l-46 115h-288l-28 -67c-21 -50 -35 -93 -35 -106c0 -16 13 -23 48 -26l37 -3v-30l-121 3c-36 0 -73 -1 -109 -3v30l37 3c22 2 41 20 54 49l221 502c38 85 49 119 49 119h32l242 -568 c35 -81 46 -100 72 -102l34 -3v-30zM493 269l-126 298l-127 -298h253zM477 904h-43l-156 73c-35 17 -43 24 -43 39s15 27 33 27c17 -1 37 -9 60 -26zM545 884c-6 -84 -65 -129 -153 -129s-147 45 -152 129h32c4 -47 53 -80 120 -80c68 0 117 33 120 80h33"],7857:[800,12,500,32,471,"471 -3c-25 2 -49 3 -74 3c-26 0 -52 -1 -78 -3l5 85l-124 -86c-7 -5 -24 -8 -42 -8c-79 0 -126 45 -126 123c0 87 57 134 193 159l99 18c-3 91 -42 128 -136 128c-46 0 -57 -7 -77 -54l-13 -31l-26 7v65l53 32c38 23 78 34 121 34c116 0 158 -53 158 -199v-183 c0 -49 4 -57 28 -58l39 -2v-30zM324 124v132c-76 -11 -131 -25 -156 -40c-30 -19 -50 -54 -50 -91c0 -43 35 -80 75 -80c39 0 102 38 131 79zM331 661h-43l-156 73c-35 17 -43 24 -43 39s15 27 33 27c17 -1 37 -9 60 -26zM399 641c-6 -84 -65 -129 -153 -129 s-147 45 -152 129h32c4 -47 53 -80 120 -80c68 0 117 33 120 80h33"],7858:[1045,3,778,15,756,"756 -3l-127 3l-139 -3v30l47 3c25 2 41 9 41 20c0 9 -4 22 -21 64l-46 115h-288l-28 -67c-21 -50 -35 -93 -35 -106c0 -16 13 -23 48 -26l37 -3v-30l-121 3c-36 0 -73 -1 -109 -3v30l37 3c22 2 41 20 54 49l221 502c38 85 49 119 49 119h32l242 -568 c35 -81 46 -100 72 -102l34 -3v-30zM493 269l-126 298l-127 -298h253zM480 986c0 -21 -20 -42 -51 -62c-32 -22 -38 -24 -38 -31c0 0 5 -6 17 -17l-25 -12c-8 3 -27 20 -27 33c0 14 7 24 35 47c25 19 32 27 32 37c0 13 -19 24 -45 24c-16 0 -27 -4 -30 -9l-12 -21l-31 7 l24 49c28 9 45 14 63 14c51 0 88 -26 88 -59zM545 884c-6 -84 -65 -129 -153 -129s-147 45 -152 129h32c4 -47 53 -80 120 -80c68 0 117 33 120 80h33"],7859:[802,12,500,32,471,"471 -3c-25 2 -49 3 -74 3c-26 0 -52 -1 -78 -3l5 85l-124 -86c-7 -5 -24 -8 -42 -8c-79 0 -126 45 -126 123c0 87 57 134 193 159l99 18c-3 91 -42 128 -136 128c-46 0 -57 -7 -77 -54l-13 -31l-26 7v65l53 32c38 23 78 34 121 34c116 0 158 -53 158 -199v-183 c0 -49 4 -57 28 -58l39 -2v-30zM324 124v132c-76 -11 -131 -25 -156 -40c-30 -19 -50 -54 -50 -91c0 -43 35 -80 75 -80c39 0 102 38 131 79zM334 743c0 -21 -20 -42 -51 -62c-32 -22 -38 -24 -38 -31c0 0 5 -6 17 -17l-25 -12c-8 3 -27 20 -27 33c0 14 7 24 35 47 c25 19 32 27 32 37c0 13 -19 24 -45 24c-16 0 -27 -4 -30 -9l-12 -21l-31 7l24 49c28 9 45 14 63 14c51 0 88 -26 88 -59zM399 641c-6 -84 -65 -129 -153 -129s-147 45 -152 129h32c4 -47 53 -80 120 -80c68 0 117 33 120 80h33"],7860:[1015,3,778,15,756,"756 -3l-127 3l-139 -3v30l47 3c25 2 41 9 41 20c0 9 -4 22 -21 64l-46 115h-288l-28 -67c-21 -50 -35 -93 -35 -106c0 -16 13 -23 48 -26l37 -3v-30l-121 3c-36 0 -73 -1 -109 -3v30l37 3c22 2 41 20 54 49l221 502c38 85 49 119 49 119h32l242 -568 c35 -81 46 -100 72 -102l34 -3v-30zM493 269l-126 298l-127 -298h253zM558 1015c-4 -58 -52 -105 -109 -105c-22 0 -38 4 -68 19c-37 18 -57 26 -71 26c-24 0 -40 -14 -53 -45h-29c14 65 51 100 106 100c24 0 36 -4 89 -30c24 -11 35 -15 47 -15c28 0 44 13 59 50h29z M545 884c-6 -84 -65 -129 -153 -129s-147 45 -152 129h32c4 -47 53 -80 120 -80c68 0 117 33 120 80h33"],7861:[772,12,500,32,471,"471 -3c-25 2 -49 3 -74 3c-26 0 -52 -1 -78 -3l5 85l-124 -86c-7 -5 -24 -8 -42 -8c-79 0 -126 45 -126 123c0 87 57 134 193 159l99 18c-3 91 -42 128 -136 128c-46 0 -57 -7 -77 -54l-13 -31l-26 7v65l53 32c38 23 78 34 121 34c116 0 158 -53 158 -199v-183 c0 -49 4 -57 28 -58l39 -2v-30zM324 124v132c-76 -11 -131 -25 -156 -40c-30 -19 -50 -54 -50 -91c0 -43 35 -80 75 -80c39 0 102 38 131 79zM412 772c-4 -58 -52 -105 -109 -105c-22 0 -38 4 -68 19c-37 18 -57 26 -71 26c-24 0 -40 -14 -53 -45h-29c14 65 51 100 106 100 c24 0 36 -4 89 -30c24 -11 35 -15 47 -15c28 0 44 13 59 50h29zM399 641c-6 -84 -65 -129 -153 -129s-147 45 -152 129h32c4 -47 53 -80 120 -80c68 0 117 33 120 80h33"],7862:[884,193,778,15,756,"756 -3l-127 3l-139 -3v30l47 3c25 2 41 9 41 20c0 9 -4 22 -21 64l-46 115h-288l-28 -67c-21 -50 -35 -93 -35 -106c0 -16 13 -23 48 -26l37 -3v-30l-121 3c-36 0 -73 -1 -109 -3v30l37 3c22 2 41 20 54 49l221 502c38 85 49 119 49 119h32l242 -568 c35 -81 46 -100 72 -102l34 -3v-30zM493 269l-126 298l-127 -298h253zM544 884c-6 -84 -65 -129 -153 -129s-147 45 -152 129h32c4 -47 53 -80 120 -80c68 0 117 33 120 80h33zM439 -143c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],7863:[671,193,500,32,471,"471 -3c-25 2 -49 3 -74 3c-26 0 -52 -1 -78 -3l5 85l-124 -86c-7 -5 -24 -8 -42 -8c-79 0 -126 45 -126 123c0 87 57 134 193 159l99 18c-3 91 -42 128 -136 128c-46 0 -57 -7 -77 -54l-13 -31l-26 7v65l53 32c38 23 78 34 121 34c116 0 158 -53 158 -199v-183 c0 -49 4 -57 28 -58l39 -2v-30zM324 124v132c-76 -11 -131 -25 -156 -40c-30 -19 -50 -54 -50 -91c0 -43 35 -80 75 -80c39 0 102 38 131 79zM387 671c-2 -44 -8 -66 -24 -93c-24 -42 -66 -65 -117 -65c-54 0 -97 25 -121 71c-13 26 -18 46 -20 87h30c3 -57 49 -98 111 -98 s108 41 111 98h30zM296 -143c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],7864:[692,193,611,22,572,"572 164c-10 -52 -16 -106 -16 -164l-167 -3l-232 3l-123 -3v30l36 3c47 4 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l178 -3l232 3l124 -3c-11 -44 -16 -92 -16 -152h-35v65c0 23 -3 27 -27 34c-32 9 -88 14 -145 14c-69 0 -86 -1 -117 -8v-267c44 -3 110 -4 160 -4 c43 0 62 4 70 38c5 19 5 52 5 52h30l-3 -116l3 -111h-30s-1 37 -5 59c-7 33 -26 37 -70 37l-160 -3v-280c29 -6 47 -8 99 -8c90 0 163 5 184 12c14 5 27 36 33 79l5 34h35zM356 -143c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],7865:[469,193,479,26,448,"448 279c0 -12 -1 -21 -2 -35c-69 -11 -112 -14 -181 -14h-146c2 -58 9 -86 28 -119c28 -49 82 -78 147 -78c43 0 66 9 130 47l13 -10l-20 -34c-4 -6 -25 -19 -52 -30c-41 -18 -78 -26 -115 -26c-75 0 -143 31 -182 84c-28 38 -42 92 -42 155c0 104 33 166 115 213 c41 24 84 37 121 37c112 0 186 -75 186 -190zM359 267c0 67 -10 96 -32 129c-18 27 -44 40 -77 40c-48 0 -91 -27 -112 -71c-13 -26 -17 -48 -17 -95c54 -5 80 -6 126 -6zM312 -143c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],7866:[946,3,611,22,572,"572 164c-10 -52 -16 -106 -16 -164l-167 -3l-232 3l-123 -3v30l36 3c47 4 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l178 -3l232 3l124 -3c-11 -44 -16 -92 -16 -152h-35v65c0 23 -3 27 -27 34c-32 9 -88 14 -145 14c-69 0 -86 -1 -117 -8v-267c44 -3 110 -4 160 -4 c43 0 62 4 70 38c5 19 5 52 5 52h30l-3 -116l3 -111h-30s-1 37 -5 59c-7 33 -26 37 -70 37l-160 -3v-280c29 -6 47 -8 99 -8c90 0 163 5 184 12c14 5 27 36 33 79l5 34h35zM393 887c0 -21 -20 -42 -51 -62c-32 -22 -38 -24 -38 -31c0 0 5 -6 17 -17l-25 -12 c-8 3 -27 20 -27 33c0 14 7 24 35 47c25 19 32 27 32 37c0 13 -19 24 -45 24c-16 0 -27 -4 -30 -9l-12 -21l-31 7l24 49c28 9 45 14 63 14c51 0 88 -26 88 -59"],7867:[703,20,479,26,448,"448 279c0 -12 -1 -21 -2 -35c-69 -11 -112 -14 -181 -14h-146c2 -58 9 -86 28 -119c28 -49 82 -78 147 -78c43 0 66 9 130 47l13 -10l-20 -34c-4 -6 -25 -19 -52 -30c-41 -18 -78 -26 -115 -26c-75 0 -143 31 -182 84c-28 38 -42 92 -42 155c0 104 33 166 115 213 c41 24 84 37 121 37c112 0 186 -75 186 -190zM359 267c0 67 -10 96 -32 129c-18 27 -44 40 -77 40c-48 0 -91 -27 -112 -71c-13 -26 -17 -48 -17 -95c54 -5 80 -6 126 -6zM349 644c0 -21 -20 -42 -51 -62c-32 -22 -38 -24 -38 -31c0 0 5 -6 17 -17l-25 -12 c-8 3 -27 20 -27 33c0 14 7 24 35 47c25 19 32 27 32 37c0 13 -19 24 -45 24c-16 0 -27 -4 -30 -9l-12 -21l-31 7l24 49c28 9 45 14 63 14c51 0 88 -26 88 -59"],7868:[872,3,611,22,572,"572 164c-10 -52 -16 -106 -16 -164l-167 -3l-232 3l-123 -3v30l36 3c47 4 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l178 -3l232 3l124 -3c-11 -44 -16 -92 -16 -152h-35v65c0 23 -3 27 -27 34c-32 9 -88 14 -145 14c-69 0 -86 -1 -117 -8v-267c44 -3 110 -4 160 -4 c43 0 62 4 70 38c5 19 5 52 5 52h30l-3 -116l3 -111h-30s-1 37 -5 59c-7 33 -26 37 -70 37l-160 -3v-280c29 -6 47 -8 99 -8c90 0 163 5 184 12c14 5 27 36 33 79l5 34h35zM471 872c-4 -58 -52 -105 -109 -105c-22 0 -38 4 -68 19c-37 18 -57 26 -71 26 c-24 0 -40 -14 -53 -45h-29c14 65 51 100 106 100c24 0 36 -4 89 -30c24 -11 35 -15 47 -15c28 0 44 13 59 50h29"],7869:[645,20,479,26,448,"448 279c0 -12 -1 -21 -2 -35c-69 -11 -112 -14 -181 -14h-146c2 -58 9 -86 28 -119c28 -49 82 -78 147 -78c43 0 66 9 130 47l13 -10l-20 -34c-4 -6 -25 -19 -52 -30c-41 -18 -78 -26 -115 -26c-75 0 -143 31 -182 84c-28 38 -42 92 -42 155c0 104 33 166 115 213 c41 24 84 37 121 37c112 0 186 -75 186 -190zM359 267c0 67 -10 96 -32 129c-18 27 -44 40 -77 40c-48 0 -91 -27 -112 -71c-13 -26 -17 -48 -17 -95c54 -5 80 -6 126 -6zM427 645c-4 -58 -52 -105 -109 -105c-22 0 -38 4 -68 19c-37 18 -57 26 -71 26 c-24 0 -40 -14 -53 -45h-29c14 65 51 100 106 100c24 0 36 -4 89 -30c24 -11 35 -15 47 -15c28 0 44 13 59 50h29"],7870:[1046,3,611,22,572,"572 164c-10 -52 -16 -106 -16 -164l-167 -3l-232 3l-123 -3v30l36 3c47 4 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l178 -3l232 3l124 -3c-11 -44 -16 -92 -16 -152h-35v65c0 23 -3 27 -27 34c-32 9 -88 14 -145 14c-69 0 -86 -1 -117 -8v-267c44 -3 110 -4 160 -4 c43 0 62 4 70 38c5 19 5 52 5 52h30l-3 -116l3 -111h-30s-1 37 -5 59c-7 33 -26 37 -70 37l-160 -3v-280c29 -6 47 -8 99 -8c90 0 163 5 184 12c14 5 27 36 33 79l5 34h35zM423 1019c0 -15 -8 -22 -43 -39l-156 -73h-43l149 113c23 17 43 25 60 26c18 0 33 -12 33 -27z M474 752h-38l-131 84l-131 -84h-37l134 135h68"],7871:[803,20,479,26,448,"448 279c0 -12 -1 -21 -2 -35c-69 -11 -112 -14 -181 -14h-146c2 -58 9 -86 28 -119c28 -49 82 -78 147 -78c43 0 66 9 130 47l13 -10l-20 -34c-4 -6 -25 -19 -52 -30c-41 -18 -78 -26 -115 -26c-75 0 -143 31 -182 84c-28 38 -42 92 -42 155c0 104 33 166 115 213 c41 24 84 37 121 37c112 0 186 -75 186 -190zM359 267c0 67 -10 96 -32 129c-18 27 -44 40 -77 40c-48 0 -91 -27 -112 -71c-13 -26 -17 -48 -17 -95c54 -5 80 -6 126 -6zM380 776c0 -15 -8 -22 -43 -39l-156 -73h-43l149 113c23 17 43 25 60 26c18 0 33 -12 33 -27z M431 509h-38l-131 84l-131 -84h-37l134 135h68"],7872:[1046,3,611,22,572,"572 164c-10 -52 -16 -106 -16 -164l-167 -3l-232 3l-123 -3v30l36 3c47 4 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l178 -3l232 3l124 -3c-11 -44 -16 -92 -16 -152h-35v65c0 23 -3 27 -27 34c-32 9 -88 14 -145 14c-69 0 -86 -1 -117 -8v-267c44 -3 110 -4 160 -4 c43 0 62 4 70 38c5 19 5 52 5 52h30l-3 -116l3 -111h-30s-1 37 -5 59c-7 33 -26 37 -70 37l-160 -3v-280c29 -6 47 -8 99 -8c90 0 163 5 184 12c14 5 27 36 33 79l5 34h35zM430 907h-43l-156 73c-35 17 -43 24 -43 39s15 27 33 27c17 -1 37 -9 60 -26zM474 752h-38l-131 84 l-131 -84h-37l134 135h68"],7873:[803,20,479,26,448,"448 279c0 -12 -1 -21 -2 -35c-69 -11 -112 -14 -181 -14h-146c2 -58 9 -86 28 -119c28 -49 82 -78 147 -78c43 0 66 9 130 47l13 -10l-20 -34c-4 -6 -25 -19 -52 -30c-41 -18 -78 -26 -115 -26c-75 0 -143 31 -182 84c-28 38 -42 92 -42 155c0 104 33 166 115 213 c41 24 84 37 121 37c112 0 186 -75 186 -190zM359 267c0 67 -10 96 -32 129c-18 27 -44 40 -77 40c-48 0 -91 -27 -112 -71c-13 -26 -17 -48 -17 -95c54 -5 80 -6 126 -6zM387 664h-43l-156 73c-35 17 -43 24 -43 39s15 27 33 27c17 -1 37 -9 60 -26zM431 509h-38l-131 84 l-131 -84h-37l134 135h68"],7874:[1088,3,611,22,572,"572 164c-10 -52 -16 -106 -16 -164l-167 -3l-232 3l-123 -3v30l36 3c47 4 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l178 -3l232 3l124 -3c-11 -44 -16 -92 -16 -152h-35v65c0 23 -3 27 -27 34c-32 9 -88 14 -145 14c-69 0 -86 -1 -117 -8v-267c44 -3 110 -4 160 -4 c43 0 62 4 70 38c5 19 5 52 5 52h30l-3 -116l3 -111h-30s-1 37 -5 59c-7 33 -26 37 -70 37l-160 -3v-280c29 -6 47 -8 99 -8c90 0 163 5 184 12c14 5 27 36 33 79l5 34h35zM474 1029c0 -21 -20 -42 -51 -62c-32 -22 -38 -24 -38 -31c0 0 5 -6 17 -17l-25 -12 c-8 3 -27 20 -27 33c0 14 7 24 35 47c25 19 32 27 32 37c0 13 -19 24 -45 24c-16 0 -27 -4 -30 -9l-12 -21l-31 7l24 49c28 9 45 14 63 14c51 0 88 -26 88 -59zM474 752h-38l-131 84l-131 -84h-37l134 135h68"],7875:[845,20,479,26,448,"448 279c0 -12 -1 -21 -2 -35c-69 -11 -112 -14 -181 -14h-146c2 -58 9 -86 28 -119c28 -49 82 -78 147 -78c43 0 66 9 130 47l13 -10l-20 -34c-4 -6 -25 -19 -52 -30c-41 -18 -78 -26 -115 -26c-75 0 -143 31 -182 84c-28 38 -42 92 -42 155c0 104 33 166 115 213 c41 24 84 37 121 37c112 0 186 -75 186 -190zM359 267c0 67 -10 96 -32 129c-18 27 -44 40 -77 40c-48 0 -91 -27 -112 -71c-13 -26 -17 -48 -17 -95c54 -5 80 -6 126 -6zM431 786c0 -21 -20 -42 -51 -62c-32 -22 -38 -24 -38 -31c0 0 5 -6 17 -17l-25 -12 c-8 3 -27 20 -27 33c0 14 7 24 35 47c25 19 32 27 32 37c0 13 -19 24 -45 24c-16 0 -27 -4 -30 -9l-12 -21l-31 7l24 49c28 9 45 14 63 14c51 0 88 -26 88 -59zM431 509h-38l-131 84l-131 -84h-37l134 135h68"],7876:[1022,3,611,22,572,"572 164c-10 -52 -16 -106 -16 -164l-167 -3l-232 3l-123 -3v30l36 3c47 4 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l178 -3l232 3l124 -3c-11 -44 -16 -92 -16 -152h-35v65c0 23 -3 27 -27 34c-32 9 -88 14 -145 14c-69 0 -86 -1 -117 -8v-267c44 -3 110 -4 160 -4 c43 0 62 4 70 38c5 19 5 52 5 52h30l-3 -116l3 -111h-30s-1 37 -5 59c-7 33 -26 37 -70 37l-160 -3v-280c29 -6 47 -8 99 -8c90 0 163 5 184 12c14 5 27 36 33 79l5 34h35zM471 1022c-4 -58 -52 -105 -109 -105c-22 0 -38 4 -68 19c-37 18 -57 26 -71 26 c-24 0 -40 -14 -53 -45h-29c14 65 51 100 106 100c24 0 36 -4 89 -30c24 -11 35 -15 47 -15c28 0 44 13 59 50h29zM474 752h-38l-131 84l-131 -84h-37l134 135h68"],7877:[779,20,479,26,448,"448 279c0 -12 -1 -21 -2 -35c-69 -11 -112 -14 -181 -14h-146c2 -58 9 -86 28 -119c28 -49 82 -78 147 -78c43 0 66 9 130 47l13 -10l-20 -34c-4 -6 -25 -19 -52 -30c-41 -18 -78 -26 -115 -26c-75 0 -143 31 -182 84c-28 38 -42 92 -42 155c0 104 33 166 115 213 c41 24 84 37 121 37c112 0 186 -75 186 -190zM359 267c0 67 -10 96 -32 129c-18 27 -44 40 -77 40c-48 0 -91 -27 -112 -71c-13 -26 -17 -48 -17 -95c54 -5 80 -6 126 -6zM428 779c-4 -58 -52 -105 -109 -105c-22 0 -38 4 -68 19c-37 18 -57 26 -71 26 c-24 0 -40 -14 -53 -45h-29c14 65 51 100 106 100c24 0 36 -4 89 -30c24 -11 35 -15 47 -15c28 0 44 13 59 50h29zM431 509h-38l-131 84l-131 -84h-37l134 135h68"],7878:[887,193,611,22,572,"572 164c-10 -52 -16 -106 -16 -164l-167 -3l-232 3l-123 -3v30l36 3c47 4 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l178 -3l232 3l124 -3c-11 -44 -16 -92 -16 -152h-35v65c0 23 -3 27 -27 34c-32 9 -88 14 -145 14c-69 0 -86 -1 -117 -8v-267c44 -3 110 -4 160 -4 c43 0 62 4 70 38c5 19 5 52 5 52h30l-3 -116l3 -111h-30s-1 37 -5 59c-7 33 -26 37 -70 37l-160 -3v-280c29 -6 47 -8 99 -8c90 0 163 5 184 12c14 5 27 36 33 79l5 34h35zM474 752h-38l-131 84l-131 -84h-37l134 135h68zM356 -143c0 -30 -20 -50 -50 -50s-50 20 -50 50 s20 50 51 50c29 0 49 -21 49 -50"],7879:[676,193,479,26,448,"448 279c0 -12 -1 -21 -2 -35c-69 -11 -112 -14 -181 -14h-146c2 -58 9 -86 28 -119c28 -49 82 -78 147 -78c43 0 66 9 130 47l13 -10l-20 -34c-4 -6 -25 -19 -52 -30c-41 -18 -78 -26 -115 -26c-75 0 -143 31 -182 84c-28 38 -42 92 -42 155c0 104 33 166 115 213 c41 24 84 37 121 37c112 0 186 -75 186 -190zM359 267c0 67 -10 96 -32 129c-18 27 -44 40 -77 40c-48 0 -91 -27 -112 -71c-13 -26 -17 -48 -17 -95c54 -5 80 -6 126 -6zM418 509h-35l-121 103l-121 -103h-35l125 167h62zM312 -143c0 -30 -20 -50 -50 -50s-50 20 -50 50 s20 50 51 50c29 0 49 -21 49 -50"],7880:[946,3,337,22,315,"315 -3l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-449c0 -79 5 -87 51 -90l48 -3v-30zM256 887c0 -21 -20 -42 -51 -62c-32 -22 -38 -24 -38 -31c0 0 5 -6 17 -17l-25 -12 c-8 3 -27 20 -27 33c0 14 7 24 35 47c25 19 32 27 32 37c0 13 -19 24 -45 24c-16 0 -27 -4 -30 -9l-12 -21l-31 7l24 49c28 9 45 14 63 14c51 0 88 -26 88 -59"],7881:[703,3,287,21,271,"271 -3l-125 3l-125 -3v30l46 3c34 2 37 9 37 72v225c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-363c0 -63 3 -70 37 -72l46 -3v-30zM233 644c0 -21 -20 -42 -51 -62c-32 -22 -38 -24 -38 -31c0 0 5 -6 17 -17l-25 -12c-8 3 -27 20 -27 33c0 14 7 24 35 47 c25 19 32 27 32 37c0 13 -19 24 -45 24c-16 0 -27 -4 -30 -9l-12 -21l-31 7l24 49c28 9 45 14 63 14c51 0 88 -26 88 -59"],7882:[692,193,337,22,315,"315 -3l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-449c0 -79 5 -87 51 -90l48 -3v-30zM219 -143c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],7883:[642,193,287,21,271,"271 -3l-125 3l-125 -3v30l46 3c34 2 37 9 37 72v225c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-363c0 -63 3 -70 37 -72l46 -3v-30zM196 592c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50zM196 -143c0 -30 -20 -50 -50 -50 s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],7884:[709,193,786,22,764,"764 367c0 -220 -170 -387 -394 -387c-202 0 -348 151 -348 361c0 220 152 368 380 368c222 0 362 -132 362 -342zM657 337c0 208 -101 330 -272 330c-164 0 -256 -104 -256 -289c0 -214 113 -356 281 -356c155 0 247 117 247 315zM452 -143c0 -30 -20 -50 -50 -50 s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],7885:[469,193,546,32,514,"514 237c0 -150 -110 -257 -264 -257c-129 0 -218 96 -218 237c0 149 101 252 247 252c137 0 235 -97 235 -232zM421 200c0 136 -68 236 -160 236c-88 0 -136 -65 -136 -185c0 -142 66 -238 164 -238c81 0 132 72 132 187zM329 -143c0 -30 -20 -50 -50 -50s-50 20 -50 50 s20 50 51 50c29 0 49 -21 49 -50"],7886:[946,20,786,22,764,"764 367c0 -220 -170 -387 -394 -387c-202 0 -348 151 -348 361c0 220 152 368 380 368c222 0 362 -132 362 -342zM657 337c0 208 -101 330 -272 330c-164 0 -256 -104 -256 -289c0 -214 113 -356 281 -356c155 0 247 117 247 315zM489 887c0 -21 -20 -42 -51 -62 c-32 -22 -38 -24 -38 -31c0 0 5 -6 17 -17l-25 -12c-8 3 -27 20 -27 33c0 14 7 24 35 47c25 19 32 27 32 37c0 13 -19 24 -45 24c-16 0 -27 -4 -30 -9l-12 -21l-31 7l24 49c28 9 45 14 63 14c51 0 88 -26 88 -59"],7887:[703,20,546,32,514,"514 237c0 -150 -110 -257 -264 -257c-129 0 -218 96 -218 237c0 149 101 252 247 252c137 0 235 -97 235 -232zM421 200c0 136 -68 236 -160 236c-88 0 -136 -65 -136 -185c0 -142 66 -238 164 -238c81 0 132 72 132 187zM366 644c0 -21 -20 -42 -51 -62 c-32 -22 -38 -24 -38 -31c0 0 5 -6 17 -17l-25 -12c-8 3 -27 20 -27 33c0 14 7 24 35 47c25 19 32 27 32 37c0 13 -19 24 -45 24c-16 0 -27 -4 -30 -9l-12 -21l-31 7l24 49c28 9 45 14 63 14c51 0 88 -26 88 -59"],7888:[1046,20,786,22,764,"764 367c0 -220 -170 -387 -394 -387c-202 0 -348 151 -348 361c0 220 152 368 380 368c222 0 362 -132 362 -342zM657 337c0 208 -101 330 -272 330c-164 0 -256 -104 -256 -289c0 -214 113 -356 281 -356c155 0 247 117 247 315zM520 1019c0 -15 -8 -22 -43 -39 l-156 -73h-43l149 113c23 17 43 25 60 26c18 0 33 -12 33 -27zM571 752h-38l-131 84l-131 -84h-37l134 135h68"],7889:[803,20,546,32,514,"514 237c0 -150 -110 -257 -264 -257c-129 0 -218 96 -218 237c0 149 101 252 247 252c137 0 235 -97 235 -232zM421 200c0 136 -68 236 -160 236c-88 0 -136 -65 -136 -185c0 -142 66 -238 164 -238c81 0 132 72 132 187zM397 776c0 -15 -8 -22 -43 -39l-156 -73h-43 l149 113c23 17 43 25 60 26c18 0 33 -12 33 -27zM448 509h-38l-131 84l-131 -84h-37l134 135h68"],7890:[1046,20,786,22,764,"764 367c0 -220 -170 -387 -394 -387c-202 0 -348 151 -348 361c0 220 152 368 380 368c222 0 362 -132 362 -342zM657 337c0 208 -101 330 -272 330c-164 0 -256 -104 -256 -289c0 -214 113 -356 281 -356c155 0 247 117 247 315zM527 907h-43l-156 73 c-35 17 -43 24 -43 39s15 27 33 27c17 -1 37 -9 60 -26zM571 752h-38l-131 84l-131 -84h-37l134 135h68"],7891:[803,20,546,32,514,"514 237c0 -150 -110 -257 -264 -257c-129 0 -218 96 -218 237c0 149 101 252 247 252c137 0 235 -97 235 -232zM421 200c0 136 -68 236 -160 236c-88 0 -136 -65 -136 -185c0 -142 66 -238 164 -238c81 0 132 72 132 187zM404 664h-43l-156 73c-35 17 -43 24 -43 39 s15 27 33 27c17 -1 37 -9 60 -26zM448 509h-38l-131 84l-131 -84h-37l134 135h68"],7892:[1088,20,786,22,764,"764 367c0 -220 -170 -387 -394 -387c-202 0 -348 151 -348 361c0 220 152 368 380 368c222 0 362 -132 362 -342zM657 337c0 208 -101 330 -272 330c-164 0 -256 -104 -256 -289c0 -214 113 -356 281 -356c155 0 247 117 247 315zM571 1029c0 -21 -20 -42 -51 -62 c-32 -22 -38 -24 -38 -31c0 0 5 -6 17 -17l-25 -12c-8 3 -27 20 -27 33c0 14 7 24 35 47c25 19 32 27 32 37c0 13 -19 24 -45 24c-16 0 -27 -4 -30 -9l-12 -21l-31 7l24 49c28 9 45 14 63 14c51 0 88 -26 88 -59zM571 752h-38l-131 84l-131 -84h-37l134 135h68"],7893:[845,20,546,32,514,"514 237c0 -150 -110 -257 -264 -257c-129 0 -218 96 -218 237c0 149 101 252 247 252c137 0 235 -97 235 -232zM421 200c0 136 -68 236 -160 236c-88 0 -136 -65 -136 -185c0 -142 66 -238 164 -238c81 0 132 72 132 187zM448 786c0 -21 -20 -42 -51 -62 c-32 -22 -38 -24 -38 -31c0 0 5 -6 17 -17l-25 -12c-8 3 -27 20 -27 33c0 14 7 24 35 47c25 19 32 27 32 37c0 13 -19 24 -45 24c-16 0 -27 -4 -30 -9l-12 -21l-31 7l24 49c28 9 45 14 63 14c51 0 88 -26 88 -59zM448 509h-38l-131 84l-131 -84h-37l134 135h68"],7894:[1022,20,786,22,764,"764 367c0 -220 -170 -387 -394 -387c-202 0 -348 151 -348 361c0 220 152 368 380 368c222 0 362 -132 362 -342zM657 337c0 208 -101 330 -272 330c-164 0 -256 -104 -256 -289c0 -214 113 -356 281 -356c155 0 247 117 247 315zM568 1022c-4 -58 -52 -105 -109 -105 c-22 0 -38 4 -68 19c-37 18 -57 26 -71 26c-24 0 -40 -14 -53 -45h-29c14 65 51 100 106 100c24 0 36 -4 89 -30c24 -11 35 -15 47 -15c28 0 44 13 59 50h29zM571 752h-38l-131 84l-131 -84h-37l134 135h68"],7895:[779,20,546,32,514,"514 237c0 -150 -110 -257 -264 -257c-129 0 -218 96 -218 237c0 149 101 252 247 252c137 0 235 -97 235 -232zM421 200c0 136 -68 236 -160 236c-88 0 -136 -65 -136 -185c0 -142 66 -238 164 -238c81 0 132 72 132 187zM445 779c-4 -58 -52 -105 -109 -105 c-22 0 -38 4 -68 19c-37 18 -57 26 -71 26c-24 0 -40 -14 -53 -45h-29c14 65 51 100 106 100c24 0 36 -4 89 -30c24 -11 35 -15 47 -15c28 0 44 13 59 50h29zM448 509h-38l-131 84l-131 -84h-37l134 135h68"],7896:[887,193,786,22,764,"764 367c0 -220 -170 -387 -394 -387c-202 0 -348 151 -348 361c0 220 152 368 380 368c222 0 362 -132 362 -342zM657 337c0 208 -101 330 -272 330c-164 0 -256 -104 -256 -289c0 -214 113 -356 281 -356c155 0 247 117 247 315zM570 752h-38l-131 84l-131 -84h-37 l134 135h68zM452 -143c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],7897:[676,193,546,32,514,"514 237c0 -150 -110 -257 -264 -257c-129 0 -218 96 -218 237c0 149 101 252 247 252c137 0 235 -97 235 -232zM421 200c0 136 -68 236 -160 236c-88 0 -136 -65 -136 -185c0 -142 66 -238 164 -238c81 0 132 72 132 187zM435 509h-35l-121 103l-121 -103h-35l125 167 h62zM329 -143c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],7898:[888,20,786,22,764,"764 367c0 -220 -170 -387 -394 -387c-202 0 -348 151 -348 361c0 220 152 368 380 368c88 0 164 -21 222 -60c31 20 37 49 37 85c0 9 -1 18 -1 28c45 9 54 12 86 19l11 -7c-8 -27 -40 -110 -99 -151c68 -59 106 -147 106 -256zM657 337c0 208 -101 330 -272 330 c-164 0 -256 -104 -256 -289c0 -214 113 -356 281 -356c155 0 247 117 247 315zM539 861c0 -15 -8 -22 -43 -39l-156 -73h-43l149 113c23 17 43 25 60 26c18 0 33 -12 33 -27"],7899:[677,20,546,32,567,"567 525c-8 -27 -39 -107 -96 -149c27 -38 43 -85 43 -139c0 -150 -110 -257 -264 -257c-129 0 -218 96 -218 237c0 149 101 252 247 252c66 0 123 -23 164 -62c23 20 28 46 28 78c0 9 -1 18 -1 28c45 9 54 12 86 19zM421 200c0 136 -68 236 -160 236 c-88 0 -136 -65 -136 -185c0 -142 66 -238 164 -238c81 0 132 72 132 187zM408 643c0 -18 -7 -26 -40 -47l-144 -90h-40l138 138c22 22 40 33 55 33c17 0 31 -15 31 -34"],7900:[888,20,786,22,764,"764 367c0 -220 -170 -387 -394 -387c-202 0 -348 151 -348 361c0 220 152 368 380 368c88 0 164 -21 222 -60c31 20 37 49 37 85c0 9 -1 18 -1 28c45 9 54 12 86 19l11 -7c-8 -27 -40 -110 -99 -151c68 -59 106 -147 106 -256zM657 337c0 208 -101 330 -272 330 c-164 0 -256 -104 -256 -289c0 -214 113 -356 281 -356c155 0 247 117 247 315zM507 749h-43l-156 73c-35 17 -43 24 -43 39s15 27 33 27c17 -1 37 -9 60 -26"],7901:[677,20,546,32,567,"567 525c-8 -27 -39 -107 -96 -149c27 -38 43 -85 43 -139c0 -150 -110 -257 -264 -257c-129 0 -218 96 -218 237c0 149 101 252 247 252c66 0 123 -23 164 -62c23 20 28 46 28 78c0 9 -1 18 -1 28c45 9 54 12 86 19zM421 200c0 136 -68 236 -160 236 c-88 0 -136 -65 -136 -185c0 -142 66 -238 164 -238c81 0 132 72 132 187zM362 506h-40l-144 90c-33 21 -40 29 -40 47c0 19 14 34 31 34c15 0 33 -11 55 -33"],7902:[946,20,786,22,764,"764 367c0 -220 -170 -387 -394 -387c-202 0 -348 151 -348 361c0 220 152 368 380 368c88 0 164 -21 222 -60c31 20 37 49 37 85c0 9 -1 18 -1 28c45 9 54 12 86 19l11 -7c-8 -27 -40 -110 -99 -151c68 -59 106 -147 106 -256zM657 337c0 208 -101 330 -272 330 c-164 0 -256 -104 -256 -289c0 -214 113 -356 281 -356c155 0 247 117 247 315zM489 887c0 -21 -20 -42 -51 -62c-32 -22 -38 -24 -38 -31c0 0 5 -6 17 -17l-25 -12c-8 3 -27 20 -27 33c0 14 7 24 35 47c25 19 32 27 32 37c0 13 -19 24 -45 24c-16 0 -27 -4 -30 -9l-12 -21 l-31 7l24 49c28 9 45 14 63 14c51 0 88 -26 88 -59"],7903:[703,20,546,32,567,"567 525c-8 -27 -39 -107 -96 -149c27 -38 43 -85 43 -139c0 -150 -110 -257 -264 -257c-129 0 -218 96 -218 237c0 149 101 252 247 252c66 0 123 -23 164 -62c23 20 28 46 28 78c0 9 -1 18 -1 28c45 9 54 12 86 19zM421 200c0 136 -68 236 -160 236 c-88 0 -136 -65 -136 -185c0 -142 66 -238 164 -238c81 0 132 72 132 187zM360 644c0 -21 -20 -42 -51 -62c-32 -22 -38 -24 -38 -31c0 0 5 -6 17 -17l-25 -12c-8 3 -27 20 -27 33c0 14 7 24 35 47c25 19 32 27 32 37c0 13 -19 24 -45 24c-16 0 -27 -4 -30 -9l-12 -21l-31 7 l24 49c28 9 45 14 63 14c51 0 88 -26 88 -59"],7904:[872,20,786,22,764,"764 367c0 -220 -170 -387 -394 -387c-202 0 -348 151 -348 361c0 220 152 368 380 368c88 0 164 -21 222 -60c31 20 37 49 37 85c0 9 -1 18 -1 28c45 9 54 12 86 19l11 -7c-8 -27 -40 -110 -99 -151c68 -59 106 -147 106 -256zM657 337c0 208 -101 330 -272 330 c-164 0 -256 -104 -256 -289c0 -214 113 -356 281 -356c155 0 247 117 247 315zM568 872c-4 -58 -52 -105 -109 -105c-22 0 -38 4 -68 19c-37 18 -57 26 -71 26c-24 0 -40 -14 -53 -45h-29c14 65 51 100 106 100c24 0 36 -4 89 -30c24 -11 35 -15 47 -15c28 0 44 13 59 50 h29"],7905:[645,20,546,32,567,"567 525c-8 -27 -39 -107 -96 -149c27 -38 43 -85 43 -139c0 -150 -110 -257 -264 -257c-129 0 -218 96 -218 237c0 149 101 252 247 252c66 0 123 -23 164 -62c23 20 28 46 28 78c0 9 -1 18 -1 28c45 9 54 12 86 19zM421 200c0 136 -68 236 -160 236 c-88 0 -136 -65 -136 -185c0 -142 66 -238 164 -238c81 0 132 72 132 187zM438 645c-4 -58 -52 -105 -109 -105c-22 0 -38 4 -68 19c-37 18 -57 26 -71 26c-24 0 -40 -14 -53 -45h-29c14 65 51 100 106 100c24 0 36 -4 89 -30c24 -11 35 -15 47 -15c28 0 44 13 59 50h29"],7906:[781,193,786,22,764,"764 367c0 -220 -170 -387 -394 -387c-202 0 -348 151 -348 361c0 220 152 368 380 368c88 0 164 -21 222 -60c31 20 37 49 37 85c0 9 -1 18 -1 28c45 9 54 12 86 19l11 -7c-8 -27 -40 -110 -99 -151c68 -59 106 -147 106 -256zM657 337c0 208 -101 330 -272 330 c-164 0 -256 -104 -256 -289c0 -214 113 -356 281 -356c155 0 247 117 247 315zM452 -143c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],7907:[532,193,546,32,567,"567 525c-8 -27 -39 -107 -96 -149c27 -38 43 -85 43 -139c0 -150 -110 -257 -264 -257c-129 0 -218 96 -218 237c0 149 101 252 247 252c66 0 123 -23 164 -62c23 20 28 46 28 78c0 9 -1 18 -1 28c45 9 54 12 86 19zM421 200c0 136 -68 236 -160 236 c-88 0 -136 -65 -136 -185c0 -142 66 -238 164 -238c81 0 132 72 132 187zM323 -143c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],7908:[692,193,778,12,759,"759 662l-44 -3c-46 -3 -51 -12 -51 -90v-289c0 -111 -22 -186 -69 -233c-45 -46 -114 -67 -217 -67c-100 0 -171 21 -211 62c-38 39 -56 94 -56 172v355c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-344c0 -128 60 -183 199 -183 c145 0 213 66 213 207v320c0 78 -5 87 -51 90l-44 3v30l116 -3l120 3v-30zM462 -143c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],7909:[469,193,603,18,581,"581 -3c-28 2 -55 3 -83 3s-55 -1 -83 -3c3 47 4 63 4 92l-67 -62c-27 -25 -67 -39 -112 -39c-57 0 -95 15 -117 45c-18 25 -24 56 -24 126v168c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-295c0 -44 7 -75 21 -91c16 -19 44 -30 79 -30c39 0 71 14 99 42 c23 23 37 51 37 73v163c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-363c0 -64 3 -70 37 -72l41 -3v-30zM351 -143c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],7910:[946,20,778,12,759,"759 662l-44 -3c-46 -3 -51 -12 -51 -90v-289c0 -111 -22 -186 -69 -233c-45 -46 -114 -67 -217 -67c-100 0 -171 21 -211 62c-38 39 -56 94 -56 172v355c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-344c0 -128 60 -183 199 -183 c145 0 213 66 213 207v320c0 78 -5 87 -51 90l-44 3v30l116 -3l120 3v-30zM499 887c0 -21 -20 -42 -51 -62c-32 -22 -38 -24 -38 -31c0 0 5 -6 17 -17l-25 -12c-8 3 -27 20 -27 33c0 14 7 24 35 47c25 19 32 27 32 37c0 13 -19 24 -45 24c-16 0 -27 -4 -30 -9l-12 -21l-31 7 l24 49c28 9 45 14 63 14c51 0 88 -26 88 -59"],7911:[703,12,603,18,581,"581 -3c-28 2 -55 3 -83 3s-55 -1 -83 -3c3 47 4 63 4 92l-67 -62c-27 -25 -67 -39 -112 -39c-57 0 -95 15 -117 45c-18 25 -24 56 -24 126v168c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-295c0 -44 7 -75 21 -91c16 -19 44 -30 79 -30c39 0 71 14 99 42 c23 23 37 51 37 73v163c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-363c0 -64 3 -70 37 -72l41 -3v-30zM388 644c0 -21 -20 -42 -51 -62c-32 -22 -38 -24 -38 -31c0 0 5 -6 17 -17l-25 -12c-8 3 -27 20 -27 33c0 14 7 24 35 47c25 19 32 27 32 37 c0 13 -19 24 -45 24c-16 0 -27 -4 -30 -9l-12 -21l-31 7l24 49c28 9 45 14 63 14c51 0 88 -26 88 -59"],7912:[888,20,778,12,801,"801 774c-9 -32 -54 -145 -137 -169v-325c0 -111 -22 -186 -69 -233c-45 -46 -114 -67 -217 -67c-100 0 -171 21 -211 62c-38 39 -56 94 -56 172v355c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-344c0 -128 60 -183 199 -183 c145 0 213 66 213 207v320c0 78 -5 87 -51 90l-44 3v30h141v-45c34 20 41 50 41 87c0 9 -1 18 -1 28c45 9 54 12 86 19zM549 861c0 -15 -8 -22 -43 -39l-156 -73h-43l149 113c23 17 43 25 60 26c18 0 33 -12 33 -27"],7913:[677,12,640,18,640,"640 525c-9 -32 -54 -145 -137 -169v-254c0 -64 3 -70 37 -72l41 -3v-30l-83 3l-83 -3c3 47 4 63 4 92l-67 -62c-27 -25 -67 -39 -112 -39c-57 0 -95 15 -117 45c-18 25 -24 56 -24 126v168c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-295c0 -44 7 -75 21 -91 c16 -19 44 -30 79 -30c39 0 71 14 99 42c23 23 37 51 37 73v163c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-67c34 20 41 50 41 87c0 9 -1 18 -1 28c45 9 54 12 86 19zM437 643c0 -18 -7 -26 -40 -47l-144 -90h-40l138 138c22 22 40 33 55 33c17 0 31 -15 31 -34"],7914:[888,20,778,12,801,"801 774c-9 -32 -54 -145 -137 -169v-325c0 -111 -22 -186 -69 -233c-45 -46 -114 -67 -217 -67c-100 0 -171 21 -211 62c-38 39 -56 94 -56 172v355c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-344c0 -128 60 -183 199 -183 c145 0 213 66 213 207v320c0 78 -5 87 -51 90l-44 3v30h141v-45c34 20 41 50 41 87c0 9 -1 18 -1 28c45 9 54 12 86 19zM517 749h-43l-156 73c-35 17 -43 24 -43 39s15 27 33 27c17 -1 37 -9 60 -26"],7915:[677,12,640,18,640,"640 525c-9 -32 -54 -145 -137 -169v-254c0 -64 3 -70 37 -72l41 -3v-30l-83 3l-83 -3c3 47 4 63 4 92l-67 -62c-27 -25 -67 -39 -112 -39c-57 0 -95 15 -117 45c-18 25 -24 56 -24 126v168c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-295c0 -44 7 -75 21 -91 c16 -19 44 -30 79 -30c39 0 71 14 99 42c23 23 37 51 37 73v163c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-67c34 20 41 50 41 87c0 9 -1 18 -1 28c45 9 54 12 86 19zM390 506h-40l-144 90c-33 21 -40 29 -40 47c0 19 14 34 31 34c15 0 33 -11 55 -33"],7916:[946,20,778,12,801,"801 774c-9 -32 -54 -145 -137 -169v-325c0 -111 -22 -186 -69 -233c-45 -46 -114 -67 -217 -67c-100 0 -171 21 -211 62c-38 39 -56 94 -56 172v355c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-344c0 -128 60 -183 199 -183 c145 0 213 66 213 207v320c0 78 -5 87 -51 90l-44 3v30h141v-45c34 20 41 50 41 87c0 9 -1 18 -1 28c45 9 54 12 86 19zM499 887c0 -21 -20 -42 -51 -62c-32 -22 -38 -24 -38 -31c0 0 5 -6 17 -17l-25 -12c-8 3 -27 20 -27 33c0 14 7 24 35 47c25 19 32 27 32 37 c0 13 -19 24 -45 24c-16 0 -27 -4 -30 -9l-12 -21l-31 7l24 49c28 9 45 14 63 14c51 0 88 -26 88 -59"],7917:[703,12,640,18,640,"640 525c-9 -32 -54 -145 -137 -169v-254c0 -64 3 -70 37 -72l41 -3v-30l-83 3l-83 -3c3 47 4 63 4 92l-67 -62c-27 -25 -67 -39 -112 -39c-57 0 -95 15 -117 45c-18 25 -24 56 -24 126v168c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-295c0 -44 7 -75 21 -91 c16 -19 44 -30 79 -30c39 0 71 14 99 42c23 23 37 51 37 73v163c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-67c34 20 41 50 41 87c0 9 -1 18 -1 28c45 9 54 12 86 19zM389 644c0 -21 -20 -42 -51 -62c-32 -22 -38 -24 -38 -31c0 0 5 -6 17 -17l-25 -12 c-8 3 -27 20 -27 33c0 14 7 24 35 47c25 19 32 27 32 37c0 13 -19 24 -45 24c-16 0 -27 -4 -30 -9l-12 -21l-31 7l24 49c28 9 45 14 63 14c51 0 88 -26 88 -59"],7918:[872,20,778,12,801,"801 774c-9 -32 -54 -145 -137 -169v-325c0 -111 -22 -186 -69 -233c-45 -46 -114 -67 -217 -67c-100 0 -171 21 -211 62c-38 39 -56 94 -56 172v355c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-344c0 -128 60 -183 199 -183 c145 0 213 66 213 207v320c0 78 -5 87 -51 90l-44 3v30h141v-45c34 20 41 50 41 87c0 9 -1 18 -1 28c45 9 54 12 86 19zM578 872c-4 -58 -52 -105 -109 -105c-22 0 -38 4 -68 19c-37 18 -57 26 -71 26c-24 0 -40 -14 -53 -45h-29c14 65 51 100 106 100c24 0 36 -4 89 -30 c24 -11 35 -15 47 -15c28 0 44 13 59 50h29"],7919:[645,12,640,18,640,"640 525c-9 -32 -54 -145 -137 -169v-254c0 -64 3 -70 37 -72l41 -3v-30l-83 3l-83 -3c3 47 4 63 4 92l-67 -62c-27 -25 -67 -39 -112 -39c-57 0 -95 15 -117 45c-18 25 -24 56 -24 126v168c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-295c0 -44 7 -75 21 -91 c16 -19 44 -30 79 -30c39 0 71 14 99 42c23 23 37 51 37 73v163c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-67c34 20 41 50 41 87c0 9 -1 18 -1 28c45 9 54 12 86 19zM467 645c-4 -58 -52 -105 -109 -105c-22 0 -38 4 -68 19c-37 18 -57 26 -71 26 c-24 0 -40 -14 -53 -45h-29c14 65 51 100 106 100c24 0 36 -4 89 -30c24 -11 35 -15 47 -15c28 0 44 13 59 50h29"],7920:[781,193,778,12,801,"801 774c-9 -32 -54 -145 -137 -169v-325c0 -111 -22 -186 -69 -233c-45 -46 -114 -67 -217 -67c-100 0 -171 21 -211 62c-38 39 -56 94 -56 172v355c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-344c0 -128 60 -183 199 -183 c145 0 213 66 213 207v320c0 78 -5 87 -51 90l-44 3v30h141v-45c34 20 41 50 41 87c0 9 -1 18 -1 28c45 9 54 12 86 19zM462 -143c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],7921:[532,193,640,18,640,"640 525c-9 -32 -54 -145 -137 -169v-254c0 -64 3 -70 37 -72l41 -3v-30l-83 3l-83 -3c3 47 4 63 4 92l-67 -62c-27 -25 -67 -39 -112 -39c-57 0 -95 15 -117 45c-18 25 -24 56 -24 126v168c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-295c0 -44 7 -75 21 -91 c16 -19 44 -30 79 -30c39 0 71 14 99 42c23 23 37 51 37 73v163c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-67c34 20 41 50 41 87c0 9 -1 18 -1 28c45 9 54 12 86 19zM352 -143c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],7922:[888,3,667,9,654,"654 679c-81 -97 -114 -142 -188 -253c-58 -88 -72 -122 -72 -177v-129c0 -79 5 -87 51 -90l48 -3v-30l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v142c0 16 -3 30 -9 40l-124 216c-42 73 -94 126 -128 130l-29 3v29l120 25c18 0 59 -45 91 -103l143 -261l103 163 c39 62 70 116 108 190h80v-15zM452 749h-43l-156 73c-35 17 -43 24 -43 39s15 27 33 27c17 -1 37 -9 60 -26"],7923:[677,283,556,12,544,"544 431l-28 -2c-25 -2 -44 -30 -84 -121l-203 -468c-38 -87 -81 -123 -148 -123c-19 0 -35 5 -54 15l24 75h13c17 -15 35 -23 51 -23c38 0 77 47 109 131l23 61l-165 404c-14 35 -27 46 -52 49l-18 2v28l116 -3l116 3v-28l-38 -2c-39 -2 -41 -21 -24 -65l64 -168 c19 -49 29 -72 51 -110l119 292c15 36 6 48 -36 51l-26 2v28c32 -2 63 -3 95 -3s63 1 95 3v-28zM388 506h-40l-144 90c-33 21 -40 29 -40 47c0 19 14 34 31 34c15 0 33 -11 55 -33"],7924:[705,193,667,9,654,"654 679c-81 -97 -114 -142 -188 -253c-58 -88 -72 -122 -72 -177v-129c0 -79 5 -87 51 -90l48 -3v-30l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v142c0 16 -3 30 -9 40l-124 216c-42 73 -94 126 -128 130l-29 3v29l120 25c18 0 59 -45 91 -103l143 -261l103 163 c39 62 70 116 108 190h80v-15zM397 -143c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],7925:[459,283,556,12,544,"544 431l-28 -2c-25 -2 -44 -30 -84 -121l-203 -468c-38 -87 -81 -123 -148 -123c-19 0 -35 5 -54 15l24 75h13c17 -15 35 -23 51 -23c38 0 77 47 109 131l23 61l-165 404c-14 35 -27 46 -52 49l-18 2v28l116 -3l116 3v-28l-38 -2c-39 -2 -41 -21 -24 -65l64 -168 c19 -49 29 -72 51 -110l119 292c15 36 6 48 -36 51l-26 2v28c32 -2 63 -3 95 -3s63 1 95 3v-28zM467 -143c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],7926:[946,3,667,9,654,"654 679c-81 -97 -114 -142 -188 -253c-58 -88 -72 -122 -72 -177v-129c0 -79 5 -87 51 -90l48 -3v-30l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v142c0 16 -3 30 -9 40l-124 216c-42 73 -94 126 -128 130l-29 3v29l120 25c18 0 59 -45 91 -103l143 -261l103 163 c39 62 70 116 108 190h80v-15zM434 887c0 -21 -20 -42 -51 -62c-32 -22 -38 -24 -38 -31c0 0 5 -6 17 -17l-25 -12c-8 3 -27 20 -27 33c0 14 7 24 35 47c25 19 32 27 32 37c0 13 -19 24 -45 24c-16 0 -27 -4 -30 -9l-12 -21l-31 7l24 49c28 9 45 14 63 14 c51 0 88 -26 88 -59"],7927:[703,283,556,12,544,"544 431l-28 -2c-25 -2 -44 -30 -84 -121l-203 -468c-38 -87 -81 -123 -148 -123c-19 0 -35 5 -54 15l24 75h13c17 -15 35 -23 51 -23c38 0 77 47 109 131l23 61l-165 404c-14 35 -27 46 -52 49l-18 2v28l116 -3l116 3v-28l-38 -2c-39 -2 -41 -21 -24 -65l64 -168 c19 -49 29 -72 51 -110l119 292c15 36 6 48 -36 51l-26 2v28c32 -2 63 -3 95 -3s63 1 95 3v-28zM386 644c0 -21 -20 -42 -51 -62c-32 -22 -38 -24 -38 -31c0 0 5 -6 17 -17l-25 -12c-8 3 -27 20 -27 33c0 14 7 24 35 47c25 19 32 27 32 37c0 13 -19 24 -45 24 c-16 0 -27 -4 -30 -9l-12 -21l-31 7l24 49c28 9 45 14 63 14c51 0 88 -26 88 -59"],7928:[872,3,667,9,654,"654 679c-81 -97 -114 -142 -188 -253c-58 -88 -72 -122 -72 -177v-129c0 -79 5 -87 51 -90l48 -3v-30l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v142c0 16 -3 30 -9 40l-124 216c-42 73 -94 126 -128 130l-29 3v29l120 25c18 0 59 -45 91 -103l143 -261l103 163 c39 62 70 116 108 190h80v-15zM513 872c-4 -58 -52 -105 -109 -105c-22 0 -38 4 -68 19c-37 18 -57 26 -71 26c-24 0 -40 -14 -53 -45h-29c14 65 51 100 106 100c24 0 36 -4 89 -30c24 -11 35 -15 47 -15c28 0 44 13 59 50h29"],7929:[645,283,556,12,544,"544 431l-28 -2c-25 -2 -44 -30 -84 -121l-203 -468c-38 -87 -81 -123 -148 -123c-19 0 -35 5 -54 15l24 75h13c17 -15 35 -23 51 -23c38 0 77 47 109 131l23 61l-165 404c-14 35 -27 46 -52 49l-18 2v28l116 -3l116 3v-28l-38 -2c-39 -2 -41 -21 -24 -65l64 -168 c19 -49 29 -72 51 -110l119 292c15 36 6 48 -36 51l-26 2v28c32 -2 63 -3 95 -3s63 1 95 3v-28zM464 645c-4 -58 -52 -105 -109 -105c-22 0 -38 4 -68 19c-37 18 -57 26 -71 26c-24 0 -40 -14 -53 -45h-29c14 65 51 100 106 100c24 0 36 -4 89 -30c24 -11 35 -15 47 -15 c28 0 44 13 59 50h29"],64256:[728,3,623,23,631,"631 640l-12 -6c-24 21 -42 28 -69 28c-57 0 -70 -27 -70 -143v-85l131 4l-7 -53h-124v-283c0 -63 3 -70 37 -72l46 -3v-30l-125 3l-125 -3v30l46 3c34 2 37 9 37 72v283h-206v-283c0 -63 3 -70 37 -72l46 -3v-30l-125 3l-125 -3v30l46 3c34 2 37 9 37 72v283l-69 -4v22 l69 31v42c0 66 13 111 42 144l58 66c23 26 57 42 88 42c15 0 27 -3 47 -11v-77l-12 -6c-24 21 -42 28 -69 28c-57 0 -70 -27 -70 -143v-85h206v42c0 66 13 111 42 144l58 66c23 26 57 42 88 42c15 0 27 -3 47 -11v-77"],64257:[728,3,605,23,587,"341 640l-12 -6c-24 21 -42 28 -69 28c-57 0 -70 -28 -70 -143v-85c44 0 87 1 131 4l-7 -53h-124v-283c0 -63 3 -70 37 -72l46 -3v-30l-125 3l-125 -3v30l46 3c34 2 37 9 37 72v283l-69 -4v22l69 31v42c0 66 13 111 42 144l58 66c22 25 57 42 89 42c13 0 25 -3 46 -11 v-77zM587 -3l-125 3l-125 -3v30l46 3c34 2 37 9 37 72v223c0 66 -4 73 -44 73h-37v28c59 7 112 21 156 43l9 -7v-360c0 -63 3 -70 37 -72l46 -3v-30zM517 592c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],64258:[728,3,608,23,590,"590 -3l-125 3l-125 -3v30l46 3c34 2 37 9 37 72v504c0 36 -9 55 -25 55h-42v-21l-22 -6c-30 21 -48 28 -75 28c-56 0 -69 -28 -69 -143v-85c44 0 87 1 131 4l-7 -53h-124v-283c0 -63 3 -70 37 -72l52 -3v-30l-130 3l-126 -3v30l46 3c34 2 37 9 37 72v283l-69 -4v22 l69 31v42c0 66 13 111 42 144l58 66c23 26 57 42 88 42c10 0 19 -1 40 -6c9 -2 11 -3 22 -5v-28c67 14 100 22 142 37l9 -10v-614c0 -63 3 -70 37 -72l46 -3v-30"],64259:[728,3,897,23,876,"806 592c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50zM876 -3l-125 3l-125 -3v30l46 3c34 2 37 9 37 72v223c0 66 -4 73 -44 73h-37v28c59 7 112 21 156 43l9 -7v-360c0 -63 3 -70 37 -72l46 -3v-30zM630 640l-12 -6c-24 21 -42 28 -69 28 c-57 0 -70 -27 -70 -143v-85l121 4l-7 -53h-114v-283c0 -63 3 -70 37 -72l52 -3v-30l-130 3l-126 -3v30l46 3c34 2 37 9 37 72v283h-205v-283c0 -63 3 -70 37 -72l46 -3v-30l-125 3l-125 -3v30l46 3c34 2 37 9 37 72v283l-69 -4v22l69 31v42c0 66 13 111 42 144l58 66 c23 26 57 42 88 42c15 0 27 -3 47 -11v-77l-12 -6c-24 21 -42 28 -69 28c-57 0 -70 -27 -70 -143v-85h205v42c0 66 13 111 42 144l58 66c23 26 57 42 88 42c15 0 27 -3 47 -11v-77"],64260:[728,3,900,23,880,"880 -3l-125 3l-125 -3v30l46 3c34 2 37 9 37 72v504c0 36 -9 55 -25 55h-42v-21l-22 -6c-30 21 -48 28 -75 28c-56 0 -69 -28 -69 -143v-85l131 4l-7 -53h-124v-283c0 -63 3 -70 37 -72l52 -3v-30l-130 3l-126 -3v30l46 3c34 2 37 9 37 72v283h-206v-283 c0 -63 3 -70 37 -72l46 -3v-30l-125 3l-125 -3v30l46 3c34 2 37 9 37 72v283l-69 -4v22l69 31v42c0 66 13 111 42 144l58 66c23 26 57 42 88 42c15 0 27 -3 47 -11v-77l-12 -6c-24 21 -42 28 -69 28c-57 0 -70 -27 -70 -143v-85h206v42c0 66 13 111 42 144l58 66 c23 26 57 42 88 42c10 0 19 -1 40 -6c9 -2 11 -3 22 -5v-28c67 14 100 22 142 37l9 -10v-614c0 -63 3 -70 37 -72l46 -3v-30"]};MathJax.Ajax.loadComplete(MathJax.OutputJax.SVG.fontDir+"/Latin/Regular/Main.js");




assets/js/mathjax/jax/output/SVG/fonts/Gyre-Pagella/Main/Regular/Main.js
/*
 *  /MathJax/jax/output/SVG/fonts/Gyre-Pagella/Main/Regular/Main.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax.SVG.FONTDATA.FONTS.GyrePagellaMathJax_Main={directory:"Main/Regular",family:"GyrePagellaMathJax_Main",id:"GYREPAGELLAMAIN",32:[0,0,250,0,0,""],33:[694,5,278,81,197,"197 53c0 -31 -28 -58 -60 -58c-29 0 -56 28 -56 58s27 58 57 58c31 0 59 -28 59 -58zM194 669c0 -22 -2 -54 -7 -95l-29 -326v-25l-28 -23l-10 5l-2 40l-33 411l75 38h34v-25"],34:[709,-469,371,52,318,"137 665l-32 -196h-20l-33 196v5c0 19 22 39 43 39s42 -20 42 -38v-6zM318 665l-32 -196h-20l-33 196v5c0 19 22 39 43 39s42 -20 42 -38v-6"],35:[684,0,500,4,495,"495 419h-105l-20 -139h100v-56h-109l-31 -224h-58l31 224h-134l-33 -224h-58l33 224h-107v56h116l21 139h-110v56h118l31 209h58l-31 -209h133l30 209h58l-30 -209h97v-56zM332 419h-133l-21 -139h134"],36:[731,116,500,30,471,"471 207c0 -75 -34 -139 -97 -180c-33 -22 -59 -32 -114 -43l4 -100h-45c2 21 2 34 4 98c-62 1 -128 16 -193 42c6 39 9 69 12 148h32v-64c0 -24 2 -29 14 -41c28 -27 70 -42 135 -49v279c-79 9 -114 19 -143 41c-34 25 -50 64 -50 120c0 74 31 134 88 171 c30 20 54 28 105 37l-4 65h45c-2 -19 -3 -31 -4 -62c80 -6 119 -16 166 -43c-9 -33 -13 -72 -13 -126h-32v42c0 37 -4 49 -23 62c-25 16 -52 25 -98 29v-260c87 -9 125 -20 157 -43c36 -26 54 -66 54 -123zM392 173c0 73 -34 104 -132 119v-274c80 14 132 74 132 155z M223 379v251c-36 -4 -52 -10 -72 -26c-30 -24 -46 -63 -46 -110c0 -73 32 -104 118 -115"],37:[709,20,840,39,802,"355 535c0 -96 -69 -167 -162 -167c-89 0 -154 65 -154 154c0 97 69 167 164 167c87 0 152 -66 152 -154zM283 533c0 82 -32 133 -83 133c-55 0 -89 -54 -89 -140s30 -135 83 -135c54 0 89 56 89 142zM802 167c0 -96 -69 -167 -162 -167c-89 0 -154 65 -154 154 c0 97 69 167 164 167c87 0 152 -66 152 -154zM730 165c0 82 -32 133 -83 133c-55 0 -89 -54 -89 -140s30 -135 83 -135c54 0 89 56 89 142zM616 709l-366 -729h-40l366 729h40"],38:[689,20,778,43,753,"753 49l-87 -63c-6 -4 -16 -6 -34 -6c-48 0 -123 32 -181 77c-71 -55 -129 -77 -202 -77c-119 0 -206 80 -206 192c0 50 18 96 53 137c26 29 48 47 102 78c-21 53 -30 92 -30 133s9 73 24 86l68 60c18 16 39 23 66 23c62 0 98 -33 98 -90c0 -46 -20 -89 -64 -136 c-20 -20 -38 -35 -80 -66c56 -91 115 -165 204 -256c36 48 48 77 48 113c0 41 -12 76 -27 80c-12 3 -28 5 -87 10l33 45l97 -2c76 0 194 7 194 7c-9 -29 -12 -47 -12 -72c-39 6 -69 9 -140 12c4 -15 5 -24 5 -39c0 -63 -22 -111 -81 -177c85 -49 123 -63 172 -63 c17 0 31 5 61 19zM420 82c-113 126 -162 189 -207 270c-61 -48 -83 -85 -83 -143c0 -93 77 -173 166 -173c40 0 77 14 124 46zM357 569c0 38 -25 67 -58 67c-40 0 -61 -28 -61 -79c0 -35 7 -70 26 -126c54 38 93 92 93 138"],39:[709,-469,208,61,146,"146 665l-32 -196h-20l-33 196v5c0 19 22 39 43 39s42 -20 42 -38v-6"],40:[664,164,424,120,344,"344 636c-111 -112 -164 -237 -164 -353v-66c0 -116 53 -241 164 -353c-6 -3 -11 -7 -16 -12s-9 -10 -12 -16c-123 123 -196 254 -196 381v66c0 127 73 258 196 381c3 -6 7 -11 12 -16s10 -9 16 -12"],41:[664,164,424,80,304,"304 217c0 -127 -73 -258 -196 -381c-3 6 -7 11 -12 16s-10 9 -16 12c111 112 164 237 164 353v66c0 116 -53 241 -164 353c6 3 11 7 16 12s9 10 12 16c123 -123 196 -254 196 -381v-66"],42:[702,-359,390,32,358,"358 498l-10 -8l-136 23l64 -122l-5 -12l-61 -20l-11 7l-20 136l-96 -98l-13 1l-38 52l3 12l123 61l-123 62l-3 12l38 52l13 1l96 -98l20 136l11 7l61 -20l5 -12l-64 -122l136 23l10 -9v-64"],43:[550,50,760,80,680,"680 220h-270v-270c-10 2 -20 3 -30 3s-20 -1 -30 -3v270h-270c2 10 3 20 3 30s-1 20 -3 30h270v270c10 -2 20 -3 30 -3s20 1 30 3v-270h270c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],44:[123,155,250,16,218,"218 109c-28 -77 -66 -140 -147 -245l-41 -19l-14 11c58 96 83 161 90 237c53 15 71 21 98 30"],45:[287,-215,333,17,312,"312 282l-30 -67h-260l-5 5l27 67h263"],46:[111,5,250,67,183,"183 53c0 -31 -28 -58 -60 -58c-29 0 -56 28 -56 58s27 58 57 58c31 0 59 -28 59 -58"],47:[650,150,486,80,406,"406 650l-275 -800c-9 2 -17 3 -26 3c-8 0 -17 -1 -25 -3l275 800c8 -2 17 -3 25 -3c9 0 17 1 26 3"],48:[689,20,500,29,465,"465 366c0 -256 -76 -386 -227 -386c-62 0 -118 28 -153 77s-56 150 -56 267c0 242 79 365 234 365c137 0 202 -104 202 -323zM381 316c0 240 -39 338 -136 338c-95 0 -132 -83 -132 -294c0 -244 41 -345 138 -345c92 0 130 88 130 301"],49:[694,3,500,60,418,"418 -3l-157 3l-165 -3v30l56 3c54 3 65 14 65 66v485c0 24 -2 33 -8 33l-3 -1l-129 -58h-10l-7 43c91 32 162 62 227 96l14 -5v-593c0 -52 10 -63 65 -66l52 -3v-30"],50:[689,3,500,16,468,"468 -3l-229 3l-223 -3v26l170 181c113 120 155 194 155 269c0 85 -55 139 -141 139c-67 0 -103 -25 -119 -83l-13 -46h-29l17 136c49 50 98 70 170 70c127 0 205 -71 205 -186c0 -75 -30 -130 -127 -233l-182 -193l346 10c-2 -22 -2 -32 -2 -45c0 -14 0 -24 2 -45"],51:[689,20,500,15,462,"462 224c0 -47 -17 -91 -51 -132c-55 -67 -147 -112 -227 -112c-37 0 -81 8 -134 26c-6 50 -14 86 -35 147l27 10c19 -54 32 -77 56 -99c30 -28 71 -43 117 -43c93 0 154 67 154 169c0 91 -48 144 -131 144c-27 0 -46 -5 -84 -22l-7 6l12 53s39 -3 47 -3 c71 0 130 63 130 138c0 63 -53 116 -118 116c-52 0 -115 -34 -126 -68l-18 -56h-31l29 124c48 48 93 67 161 67c111 0 185 -59 185 -148c0 -59 -30 -105 -110 -167c50 -9 73 -17 98 -35c36 -25 56 -67 56 -115"],52:[694,3,500,2,472,"472 -3l-153 3l-161 -3v30l62 3c49 2 60 16 60 76v75h-267l-11 23l283 463l74 27l12 -5c-5 -41 -7 -127 -7 -305v-139h27c32 0 81 3 81 3v-71c-28 3 -49 4 -108 4v-75c0 -60 11 -73 60 -76l48 -3v-30zM280 245v352l-215 -352h215"],53:[689,20,500,13,459,"459 253c0 -74 -32 -142 -93 -196c-55 -48 -126 -77 -193 -77c-43 0 -83 9 -111 24c-14 44 -26 76 -49 133l24 14l46 -82c14 -26 64 -44 118 -44c109 0 173 65 173 176c0 108 -60 176 -156 176c-49 0 -76 -14 -123 -61l-20 6c3 44 6 137 6 225l-2 137l5 5s106 -5 174 -5 s174 5 174 5l5 -5c-2 -18 -2 -24 -2 -40c0 -15 0 -21 2 -39l-5 -5l-305 5l-9 -209c62 37 98 50 146 50c114 0 195 -80 195 -193"],54:[689,20,500,32,468,"468 219c0 -136 -97 -239 -227 -239c-129 0 -209 102 -209 267c0 137 56 259 159 346c51 44 92 64 188 96l37 -17v-8c-180 -54 -264 -152 -285 -333c66 54 103 78 162 78c106 0 175 -75 175 -190zM382 184c0 99 -51 165 -127 165c-48 0 -95 -24 -117 -58 c-11 -17 -15 -36 -15 -71c0 -134 46 -207 131 -207c77 0 128 67 128 171"],55:[689,3,500,44,497,"497 659l-183 -329c-89 -159 -115 -224 -157 -333c0 0 -28 3 -46 3s-46 -3 -46 -3l-9 13l244 392c38 61 69 119 109 201h-267c-46 0 -53 -8 -61 -70l-7 -56h-30s3 62 3 102c0 41 -3 105 -3 105l10 5c97 -4 114 -5 219 -5c107 0 116 1 224 5v-30"],56:[689,20,500,30,464,"464 206c0 -124 -108 -226 -238 -226c-113 0 -196 76 -196 179c0 52 20 97 58 135c22 21 39 32 80 51c-88 57 -115 95 -115 163c0 105 87 181 206 181c106 0 177 -58 177 -144c0 -60 -32 -102 -123 -164c114 -52 151 -95 151 -175zM385 164c0 54 -38 103 -101 131l-80 36 c-74 -45 -103 -91 -103 -164c0 -93 55 -153 140 -153c81 0 144 66 144 150zM368 534c0 73 -48 121 -121 121c-71 0 -119 -45 -119 -111c0 -50 32 -90 95 -121l55 -27c65 42 90 81 90 138"],57:[689,20,500,20,457,"457 417c0 -134 -51 -249 -148 -332c-54 -46 -102 -69 -213 -105l-34 17v8c181 44 290 167 298 335l-70 -58c-18 -15 -57 -26 -91 -26c-104 0 -179 84 -179 199c0 134 96 234 224 234c132 0 213 -103 213 -272zM370 471c0 45 -12 94 -30 126c-22 40 -55 59 -100 59 c-82 0 -134 -63 -134 -164c0 -104 54 -175 134 -175c77 0 130 62 130 154"],58:[456,5,250,66,182,"182 53c0 -31 -28 -58 -60 -58c-29 0 -56 28 -56 58s27 58 57 58c31 0 59 -28 59 -58zM182 397c0 -30 -28 -57 -60 -57c-29 0 -56 28 -56 58s27 58 57 58c31 0 59 -28 59 -59"],59:[456,153,250,16,218,"218 111c-28 -77 -66 -140 -147 -245l-41 -19l-14 11c58 96 83 161 90 237c53 15 71 21 98 30zM209 397c0 -30 -28 -57 -60 -57c-29 0 -56 28 -56 58s27 58 57 58c31 0 59 -28 59 -59"],60:[563,63,767,80,687,"687 -63l-607 283c2 10 3 20 3 30s-1 20 -3 30l607 283c-2 -11 -3 -22 -3 -33s1 -22 3 -33l-529 -247l529 -247c-2 -11 -3 -22 -3 -33s1 -22 3 -33"],61:[390,-110,760,80,680,"680 330h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM680 110h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],62:[563,63,767,80,687,"687 220l-607 -283c2 11 3 22 3 33s-1 22 -3 33l529 247l-529 247c2 11 3 22 3 33s-1 22 -3 33l607 -283c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],63:[694,5,444,43,395,"395 540c0 -57 -25 -96 -110 -174c-81 -73 -94 -90 -94 -123c0 -16 6 -29 22 -48l-21 -14c-30 19 -44 43 -44 73c0 34 16 61 77 128c59 65 77 97 77 137c0 64 -51 109 -123 109c-45 0 -76 -15 -87 -42l-20 -48l-29 8l38 113c53 26 88 35 132 35c103 0 182 -67 182 -154z M257 53c0 -31 -28 -58 -60 -58c-29 0 -56 28 -56 58s27 58 57 58c31 0 59 -28 59 -58"],64:[694,20,747,24,724,"724 409c0 -137 -117 -275 -233 -275c-44 0 -71 30 -76 84c-50 -63 -76 -79 -123 -79c-74 0 -133 62 -133 141c0 119 104 229 217 229c48 0 76 -25 88 -80l18 70h88l-77 -279c-8 -30 -2 -57 21 -57c75 0 157 127 157 242c0 137 -117 239 -274 239 c-182 0 -318 -131 -318 -307s137 -307 322 -307c45 0 84 8 122 25c56 25 87 51 135 116h61c-31 -51 -47 -71 -79 -99c-69 -61 -153 -92 -246 -92c-208 0 -370 154 -370 351c0 204 161 363 369 363c186 0 331 -125 331 -285zM445 410c0 41 -21 72 -52 72 c-29 0 -61 -19 -88 -58c-32 -47 -57 -121 -57 -170c0 -53 24 -88 60 -88c33 0 63 23 88 68c28 49 49 125 49 176"],65:[700,3,778,15,756,"756 -3l-127 3l-139 -3v30l47 3c25 2 41 9 41 20c0 9 -4 22 -21 64l-46 115h-288l-28 -67c-21 -50 -35 -93 -35 -106c0 -16 13 -23 48 -26l37 -3v-30l-121 3c-36 0 -73 -1 -109 -3v30l37 3c22 2 41 20 54 49l221 502c38 85 49 119 49 119h32l242 -568 c35 -81 46 -100 72 -102l34 -3v-30zM493 269l-126 298l-127 -298h253"],66:[692,3,611,26,576,"576 228c0 -70 -35 -138 -94 -180c-45 -33 -110 -51 -184 -51c-41 0 -83 3 -124 3c-36 0 -73 -1 -109 -3v23l26 10c14 5 22 28 22 65v474c0 79 -4 86 -51 90l-36 3v30l158 -3c60 0 119 3 179 3c121 0 179 -48 179 -136c0 -52 -25 -95 -73 -128c-28 -19 -51 -28 -100 -38 c77 -6 111 -15 149 -43c38 -27 58 -68 58 -119zM473 208c0 107 -63 156 -198 156c-19 0 -28 0 -67 -2v-315c25 -6 48 -8 77 -8c119 0 188 63 188 169zM443 533c0 83 -47 119 -154 119c-32 0 -55 -2 -81 -8v-243c31 -2 44 -2 61 -2c114 0 174 47 174 134"],67:[709,20,709,22,670,"670 84l-28 -50c-69 -36 -144 -54 -227 -54c-235 0 -393 146 -393 362c0 135 60 240 174 307c67 39 150 60 237 60c73 0 146 -13 231 -41c-14 -66 -18 -102 -19 -152h-31v72c0 39 -101 79 -199 79c-172 0 -286 -122 -286 -306c0 -197 130 -327 325 -327 c76 0 145 20 207 60"],68:[692,3,774,22,751,"751 385c0 -107 -44 -215 -116 -286c-70 -69 -166 -102 -294 -102c-48 0 -97 3 -145 3l-139 -3v23l31 16c16 8 25 30 25 59v474c0 78 -5 87 -51 90l-40 3v30l206 -3c58 0 116 3 174 3c211 0 349 -121 349 -307zM644 359c0 100 -23 172 -71 220c-53 53 -143 73 -254 73 c-50 0 -85 -3 -111 -8v-595c26 -6 57 -8 103 -8c113 0 173 17 233 66c66 54 100 140 100 252"],69:[692,3,611,22,572,"572 164c-10 -52 -16 -106 -16 -164l-167 -3l-232 3l-123 -3v30l36 3c47 4 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l178 -3l232 3l124 -3c-11 -44 -16 -92 -16 -152h-35v65c0 23 -3 27 -27 34c-32 9 -88 14 -145 14c-69 0 -86 -1 -117 -8v-267c44 -3 110 -4 160 -4 c43 0 62 4 70 38c5 19 5 52 5 52h30l-3 -116l3 -111h-30s-1 37 -5 59c-7 33 -26 37 -70 37l-160 -3v-280c29 -6 47 -8 99 -8c90 0 163 5 184 12c14 5 27 36 33 79l5 34h35"],70:[692,3,556,22,536,"536 689c-11 -44 -16 -92 -16 -152h-35v65c0 23 -3 28 -27 34c-31 8 -87 14 -135 14c-59 0 -77 -1 -107 -8v-267c44 -3 104 -4 158 -4c44 0 69 4 72 38l5 52h30l-3 -116l3 -111h-30s-1 37 -5 59c-7 33 -26 37 -70 37l-160 -3v-207c0 -79 5 -87 51 -90l48 -3v-30l-147 3 l-146 -3v30l48 3c46 3 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l176 -3l216 3"],71:[709,20,763,22,728,"728 246l-29 -10c-10 -4 -11 -6 -11 -37v-168c-136 -38 -205 -51 -276 -51c-116 0 -223 41 -293 109c-62 62 -97 151 -97 252c0 222 170 368 428 368c80 0 131 -9 242 -41c-14 -54 -20 -101 -20 -152h-31v53c0 38 -25 61 -83 80c-38 12 -82 18 -134 18 c-187 0 -295 -112 -295 -305c0 -208 126 -340 324 -340c66 0 126 14 137 33c4 7 6 19 6 43v101c0 24 -9 33 -34 35l-83 7v30l122 -3l123 3"],72:[692,3,832,22,810,"810 -3l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v223c-27 2 -43 2 -83 2h-234c-40 0 -56 0 -83 -2v-223c0 -79 5 -87 51 -90l48 -3v-30l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-178 c20 -1 42 -2 83 -2h234c41 0 62 1 83 2v178c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-449c0 -79 5 -87 51 -90l48 -3v-30"],73:[692,3,337,22,315,"315 -3l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-449c0 -79 5 -87 51 -90l48 -3v-30"],74:[692,195,333,-15,311,"311 662l-48 -3c-46 -3 -51 -11 -51 -90v-452c0 -121 -13 -171 -62 -231c-39 -49 -102 -85 -136 -81l-24 3l-5 76l11 6c23 -14 43 -20 67 -20c40 0 54 29 54 113v586c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30"],75:[692,3,726,22,719,"719 -3c-22 2 -43 3 -65 3c-27 0 -53 -1 -80 -3l-348 335l-10 -7v-205c0 -79 5 -87 51 -90l48 -3v-30l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-214l278 271c16 16 29 33 29 39v27 c30 -2 59 -3 89 -3c27 0 53 1 80 3v-30l-42 -2c-26 -1 -51 -14 -78 -38l-266 -240l330 -312c31 -29 47 -40 62 -41l21 -2v-30"],76:[692,3,611,22,586,"586 172c-10 -97 -14 -129 -21 -172c-136 -3 -126 -3 -168 -3l-233 3c-33 0 -66 -1 -99 -3v23l31 16c16 8 25 30 25 59v474c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-522c26 -6 49 -8 85 -8c119 0 206 7 219 18c6 5 13 26 22 65 l12 50h32"],77:[692,13,946,16,926,"926 -3l-151 3l-128 -3v30l34 3c47 4 51 11 51 90v458l-44 -86l-178 -378c-21 -45 -29 -73 -54 -127h-20l-279 591v-458c0 -78 5 -87 51 -90l44 -3v-30l-120 3l-116 -3v30l44 3c46 3 51 12 51 90v449c0 78 -5 87 -51 90l-44 3v30c32 -2 63 -3 95 -3s63 1 95 3l264 -556 l262 556c32 -2 63 -3 95 -3c31 0 62 1 93 3v-30l-42 -3c-46 -3 -51 -12 -51 -90v-449c0 -79 5 -87 51 -90l48 -3v-30"],78:[692,20,831,17,813,"813 662l-44 -3c-46 -3 -51 -12 -51 -90v-552c0 -10 3 -27 3 -37l-90 16l-473 587v-463c0 -78 5 -87 51 -90l44 -3v-30l-120 3l-116 -3v30l44 3c46 3 51 12 51 90v449c0 78 -5 87 -51 90l-44 3v30l120 -3c21 0 54 3 54 3l481 -594v471c0 78 -5 87 -51 90l-44 3v30l116 -3 l120 3v-30"],79:[709,20,786,22,764,"764 367c0 -220 -170 -387 -394 -387c-202 0 -348 151 -348 361c0 220 152 368 380 368c222 0 362 -132 362 -342zM657 337c0 208 -101 330 -272 330c-164 0 -256 -104 -256 -289c0 -214 113 -356 281 -356c155 0 247 117 247 315"],80:[692,3,604,22,580,"580 537c0 -120 -105 -213 -242 -213c-20 0 -34 1 -58 6l-10 36c26 -8 41 -10 62 -10c87 0 148 63 148 153c0 95 -58 145 -166 145c-34 0 -63 -4 -98 -12v-522c0 -79 5 -87 51 -90l48 -3v-30l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v449c0 74 -8 87 -53 90l-45 3v30 l182 -3c57 0 113 3 170 3c127 0 205 -59 205 -155"],81:[709,176,786,22,764,"764 -120l-84 -56c-40 8 -71 15 -106 26l-148 46c-31 10 -59 15 -78 15c-10 0 -16 -2 -28 -8l-59 -32l2 32c56 43 90 69 109 76l5 2c-215 0 -355 143 -355 362c0 218 152 366 376 366s366 -131 366 -338c0 -144 -74 -274 -195 -343c-52 -30 -89 -40 -168 -47 c42 -5 59 -10 121 -37c80 -34 135 -49 183 -49c9 0 20 1 59 6v-21zM657 335c0 210 -100 332 -272 332c-165 0 -256 -104 -256 -292c0 -99 30 -195 80 -258c50 -62 118 -94 203 -94c157 0 245 112 245 312"],82:[692,3,668,22,669,"669 -3c-24 2 -48 3 -72 3c-23 0 -45 -1 -68 -3l-41 54l-184 247c-16 22 -24 33 -46 57v16h29c116 0 189 58 189 150c0 85 -58 133 -162 133c-34 0 -64 -4 -98 -12v-522c0 -79 5 -87 51 -90l48 -3v-30l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v449c0 78 -5 87 -51 90 l-41 3v30l173 -3c60 0 119 3 179 3c130 0 195 -54 195 -150c0 -58 -28 -108 -80 -145c-33 -23 -59 -34 -115 -48l227 -296c13 -17 29 -23 61 -26v-30"],83:[709,20,525,24,503,"503 230c0 -145 -126 -250 -300 -250c-58 0 -116 13 -173 38c6 45 8 67 8 113c0 6 0 22 -1 40h32l8 -67c5 -41 83 -80 163 -80c104 0 179 65 179 155c0 38 -12 66 -38 88s-61 34 -138 45c-97 13 -143 29 -177 60c-29 27 -42 63 -42 112c0 131 108 225 257 225 c55 0 100 -10 180 -42c-10 -54 -14 -88 -14 -141h-32l-6 57c-3 29 -14 44 -47 61c-27 15 -64 23 -103 23c-88 0 -151 -60 -151 -144c0 -77 43 -110 165 -126c112 -15 154 -28 189 -61c28 -26 41 -59 41 -106"],84:[692,3,613,18,595,"595 692c-5 -57 -7 -96 -7 -161h-31l-4 79c-1 24 -12 33 -40 33h-155c-3 -33 -4 -55 -4 -100v-423c0 -79 5 -87 51 -90l48 -3v-30l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v423c0 43 -1 66 -4 100h-155c-28 0 -39 -9 -40 -33l-4 -79h-31c0 65 -2 104 -7 161l203 -3h158"],85:[692,20,778,12,759,"759 662l-44 -3c-46 -3 -51 -12 -51 -90v-289c0 -111 -22 -186 -69 -233c-45 -46 -114 -67 -217 -67c-100 0 -171 21 -211 62c-38 39 -56 94 -56 172v355c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-344c0 -128 60 -183 199 -183 c145 0 213 66 213 207v320c0 78 -5 87 -51 90l-44 3v30l116 -3l120 3v-30"],86:[692,9,722,8,706,"706 662l-30 -3c-18 -2 -31 -17 -54 -72l-174 -421c-33 -80 -45 -113 -64 -175h-50c-15 54 -27 89 -58 165l-188 462c-12 29 -23 39 -44 41l-36 3v30l133 -3l133 3v-30l-56 -3c-27 -1 -35 -17 -30 -31l197 -507l183 473c14 35 11 63 -26 65l-52 3v30c36 -2 72 -3 108 -3 s72 1 108 3v-30"],87:[700,9,1000,8,984,"984 662l-32 -3c-22 -2 -33 -12 -38 -29l-153 -538l-27 -101h-50c-35 109 -38 117 -71 206l-125 339l-174 -442c-19 -47 -27 -71 -36 -103h-50l-142 618c-8 34 -21 47 -50 50l-28 3v30l126 -3l126 3v-30l-42 -3c-39 -3 -41 -28 -33 -66l100 -449l124 315 c53 134 69 179 90 241h32c8 -34 12 -42 33 -102l164 -461l132 489c5 20 -4 30 -46 33l-40 3v30c35 -2 70 -3 105 -3s70 1 105 3v-30"],88:[700,3,667,14,648,"648 -3c-24 2 -47 3 -71 3c-25 0 -49 -1 -74 -3l-184 306l-202 -306c-17 2 -34 3 -51 3s-35 -1 -52 -3v30l26 3c22 3 34 14 59 48l195 263l-128 213c-33 55 -68 88 -92 90l-45 3l-2 26l141 27c19 -10 34 -27 57 -65l128 -216l185 270h101v-30l-41 -3 c-15 -1 -28 -14 -68 -68l-154 -208l176 -280c33 -52 47 -68 66 -70l30 -3v-30"],89:[705,3,667,9,654,"654 679c-81 -97 -114 -142 -188 -253c-58 -88 -72 -122 -72 -177v-129c0 -79 5 -87 51 -90l48 -3v-30l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v142c0 16 -3 30 -9 40l-124 216c-42 73 -94 126 -128 130l-29 3v29l120 25c18 0 59 -45 91 -103l143 -261l103 163 c39 62 70 116 108 190h80v-15"],90:[692,3,667,15,638,"638 173c-5 -55 -6 -90 -6 -176l-305 3l-312 -3v28s83 98 97 117l302 388c37 47 61 76 86 118h-228c-122 0 -149 -8 -152 -47l-6 -71h-34c2 37 3 49 3 81s-1 44 -3 81h165c90 0 142 -3 232 -3l156 3l4 -29l-486 -619h273c153 0 167 6 174 72l6 57h34"],91:[670,170,410,120,330,"330 -130c-2 -6 -3 -13 -3 -20s1 -14 3 -20h-210v840h210c-2 -6 -3 -13 -3 -20s1 -14 3 -20h-150v-760h150"],92:[650,150,486,80,406,"406 -150c-9 2 -17 3 -26 3c-8 0 -17 -1 -25 -3l-275 800c8 -2 17 -3 25 -3c9 0 17 1 26 3"],93:[670,170,410,80,290,"290 -170h-210c2 6 3 13 3 20s-1 14 -3 20h150v760h-150c2 6 3 13 3 20s-1 14 -3 20h210v-840"],94:[689,-283,606,51,554,"554 283h-68l-183 338l-184 -338h-68l219 406h66"],95:[-75,125,500,0,500,"500 -125h-500v50h500v-50"],96:[677,-506,333,31,255,"255 506h-40l-144 90c-33 21 -40 29 -40 47c0 19 14 34 31 34c15 0 33 -11 55 -33"],97:[469,12,500,32,471,"471 -3c-25 2 -49 3 -74 3c-26 0 -52 -1 -78 -3l5 85l-124 -86c-7 -5 -24 -8 -42 -8c-79 0 -126 45 -126 123c0 87 57 134 193 159l99 18c-3 91 -42 128 -136 128c-46 0 -57 -7 -77 -54l-13 -31l-26 7v65l53 32c38 23 78 34 121 34c116 0 158 -53 158 -199v-183 c0 -49 4 -57 28 -58l39 -2v-30zM324 124v132c-76 -11 -131 -25 -156 -40c-30 -19 -50 -54 -50 -91c0 -43 35 -80 75 -80c39 0 102 38 131 79"],98:[726,12,553,-15,508,"508 270c0 -73 -35 -156 -79 -188l-100 -72c-21 -15 -47 -22 -86 -22c-53 0 -89 10 -129 36l-40 -36l-16 6c7 70 8 97 8 159v467c0 30 -7 41 -25 41h-56v28c79 12 112 20 156 37l9 -8v-349l55 56c26 26 75 44 122 44c106 0 181 -83 181 -199zM421 229 c0 107 -53 175 -137 175c-41 0 -80 -17 -108 -46c-16 -18 -26 -36 -26 -50v-215c0 -22 74 -54 126 -54c85 0 145 78 145 190"],99:[469,20,444,26,413,"413 46l-21 -32c-10 -15 -85 -34 -137 -34c-134 0 -229 95 -229 230c0 88 37 158 107 202c60 38 116 57 164 57c41 0 76 -11 116 -35c-9 -36 -14 -77 -14 -123h-28l-7 61c-18 25 -66 45 -110 45c-90 0 -140 -60 -140 -167c0 -132 73 -218 184 -218c36 0 68 9 105 29"],100:[726,12,611,35,579,"579 -3c-30 2 -61 3 -91 3c-26 0 -51 -1 -77 -3l5 92l-111 -93c-5 -4 -28 -8 -48 -8c-65 0 -112 13 -146 42c-49 40 -76 106 -76 186c0 85 37 158 94 188l88 46c25 13 49 19 76 19c35 0 63 -8 119 -32v183c0 30 -7 41 -25 41h-56v28c79 12 112 20 156 37l9 -8v-616 c0 -63 3 -70 37 -72l46 -3v-30zM412 221v129c0 8 -12 21 -33 35c-35 24 -75 37 -113 37c-90 0 -144 -64 -144 -173c0 -119 63 -204 151 -204c47 0 96 31 124 78c13 23 15 33 15 98"],101:[469,20,479,26,448,"448 279c0 -12 -1 -21 -2 -35c-69 -11 -112 -14 -181 -14h-146c2 -58 9 -86 28 -119c28 -49 82 -78 147 -78c43 0 66 9 130 47l13 -10l-20 -34c-4 -6 -25 -19 -52 -30c-41 -18 -78 -26 -115 -26c-75 0 -143 31 -182 84c-28 38 -42 92 -42 155c0 104 33 166 115 213 c41 24 84 37 121 37c112 0 186 -75 186 -190zM359 267c0 67 -10 96 -32 129c-18 27 -44 40 -77 40c-48 0 -91 -27 -112 -71c-13 -26 -17 -48 -17 -95c54 -5 80 -6 126 -6"],102:[728,3,333,23,341,"341 640l-12 -6c-24 21 -42 28 -69 28c-57 0 -70 -28 -70 -143v-85c44 0 87 1 131 4l-7 -53h-124v-283c0 -63 3 -70 37 -72l46 -3v-30l-125 3l-125 -3v30l46 3c34 2 37 9 37 72v283l-69 -4v22l69 31v42c0 66 13 111 42 144l58 66c22 25 57 42 89 42c13 0 25 -3 46 -11 v-77"],103:[469,283,556,32,544,"544 419l-25 -41h-92c8 -21 11 -34 11 -54c0 -53 -22 -93 -67 -126c-41 -29 -94 -48 -137 -48c-8 0 -14 1 -24 2c-4 -4 -6 -6 -12 -11c-26 -22 -34 -33 -34 -46c0 -27 24 -39 76 -39h160c70 0 118 -50 118 -122c0 -122 -119 -217 -270 -217c-127 0 -216 63 -216 154 c0 31 14 68 28 76l87 47c-48 14 -66 30 -66 58c0 15 5 28 15 43l79 61c-74 8 -120 59 -120 133c0 61 29 110 85 142c41 24 92 38 136 38c49 0 85 -12 122 -42l142 4zM354 294c0 85 -46 141 -114 141c-64 0 -101 -45 -101 -122s45 -129 112 -129c61 0 103 45 103 110z M439 -102c0 65 -39 88 -152 88c-69 0 -97 -3 -113 -10c-40 -18 -66 -58 -66 -103c0 -74 60 -125 147 -125c105 0 184 64 184 150"],104:[726,3,582,6,572,"572 -3c-28 2 -55 3 -83 3c-26 0 -53 -1 -79 -3v284c0 77 -44 127 -111 127c-61 0 -127 -49 -127 -94v-212c0 -63 3 -70 37 -72l45 -3v-30l-124 3l-124 -3v30l45 3c34 2 37 9 37 72v518c0 30 -7 41 -25 41h-56v28c79 12 112 20 156 37l9 -8v-340l76 66c21 18 42 25 79 25 c112 0 167 -57 167 -174v-193c0 -64 3 -70 37 -72l41 -3v-30"],105:[642,3,291,21,271,"271 -3l-125 3l-125 -3v30l46 3c34 2 37 9 37 72v225c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-363c0 -63 3 -70 37 -72l46 -3v-30zM196 592c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],106:[642,283,234,-40,167,"159 -19c0 -79 -18 -143 -53 -189c-38 -50 -76 -71 -134 -75l-12 38c9 -2 22 -3 30 -3c58 0 85 75 85 241v334c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-484zM167 592c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],107:[726,12,556,21,549,"549 17l-96 -29l-265 252v-138c0 -63 3 -70 37 -72l44 -3v-30l-122 3l-126 -3v30l46 3c34 2 37 9 37 72v518c0 30 -7 41 -25 41h-56v28c79 12 112 20 156 37l9 -8v-457l73 59c39 31 86 75 150 139h100v-30c-34 0 -61 -11 -108 -47l-129 -101c17 -20 28 -33 64 -68 l126 -125c32 -31 61 -48 85 -48v-23"],108:[726,3,291,21,271,"271 -3l-125 3l-125 -3v30l46 3c34 2 37 9 37 72v518c0 30 -7 41 -25 41h-56v28c79 12 112 20 156 37l9 -8v-616c0 -63 3 -70 37 -72l46 -3v-30"],109:[469,3,883,16,869,"869 -3c-30 2 -59 3 -89 3c-26 0 -53 -1 -79 -3v284c0 76 -37 127 -91 127c-60 0 -126 -49 -126 -94v-212c0 -63 3 -70 37 -72l46 -3v-30l-125 3l-125 -3v30l46 3c34 2 37 9 37 72v179c0 76 -37 127 -91 127c-60 0 -126 -49 -126 -94v-212c0 -63 3 -70 37 -72l42 -3v-30 l-119 3l-127 -3v30l46 3c34 2 37 9 37 72v225c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-85l69 64c18 16 46 25 83 25c69 0 110 -27 142 -93l76 68c18 16 47 25 82 25c92 0 150 -62 150 -161v-206c0 -63 3 -70 37 -72l47 -3v-30"],110:[469,3,582,6,572,"572 -3c-28 2 -55 3 -83 3c-26 0 -53 -1 -79 -3v284c0 77 -44 127 -111 127c-61 0 -127 -49 -127 -94v-212c0 -63 3 -70 37 -72l45 -3v-30l-124 3l-124 -3v30l45 3c34 2 37 9 37 72v225c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-87l76 66c21 18 42 25 79 25 c112 0 167 -57 167 -174v-193c0 -64 3 -70 37 -72l41 -3v-30"],111:[469,20,546,32,514,"514 237c0 -150 -110 -257 -264 -257c-129 0 -218 96 -218 237c0 149 101 252 247 252c137 0 235 -97 235 -232zM421 200c0 136 -68 236 -160 236c-88 0 -136 -65 -136 -185c0 -142 66 -238 164 -238c81 0 132 72 132 187"],112:[469,281,601,8,554,"554 271c0 -64 -47 -167 -87 -193l-114 -74c-16 -10 -42 -16 -71 -16c-45 0 -77 7 -107 25v-189c0 -63 3 -70 37 -72l46 -3v-30l-125 3l-125 -3v30l46 3c34 2 37 9 37 72v503c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-96l82 75c16 15 52 25 89 25 c116 0 208 -87 208 -198zM467 234c0 104 -60 170 -154 170c-50 0 -91 -19 -120 -56c-13 -17 -18 -28 -18 -42v-208c39 -41 80 -59 135 -59c90 0 157 83 157 195"],113:[469,281,560,35,560,"560 -281l-123 3l-139 -3v30l58 3c33 2 37 9 37 72v242l-104 -66c-13 -8 -30 -12 -51 -12c-124 0 -203 85 -203 216c0 87 33 153 97 194l84 54c15 9 50 17 79 17c43 0 86 -10 137 -33l49 31l19 -11c-17 -38 -23 -76 -23 -138v-494c0 -63 3 -70 37 -72l46 -3v-30zM393 120 v261c-35 29 -70 41 -119 41c-96 0 -152 -64 -152 -174c0 -121 61 -203 149 -203c24 0 47 7 71 20c27 15 51 41 51 55"],114:[469,3,395,21,374,"374 458l-9 -120h-21c-16 32 -37 46 -67 46c-49 0 -89 -50 -89 -110v-172c0 -66 2 -69 47 -72l52 -3v-30l-143 3l-123 -3v30l46 3c34 2 37 9 37 72v225c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-103l56 66c21 25 53 41 83 41c18 0 36 -4 47 -11"],115:[469,20,424,30,391,"391 148c0 -98 -93 -168 -224 -168c-46 0 -85 7 -137 24c8 40 11 70 11 139h30v-41c0 -50 52 -85 125 -85c71 0 121 38 121 92c0 38 -19 59 -64 69c-68 15 -121 31 -148 43c-46 21 -68 55 -68 103c0 90 71 145 187 145c41 0 77 -7 130 -25c-3 -31 -4 -55 -5 -113h-28v23 c0 47 -51 82 -118 82c-61 0 -96 -28 -96 -78c0 -46 27 -66 109 -82c88 -17 121 -28 147 -54c20 -20 28 -43 28 -74"],116:[621,12,326,22,319,"319 436l-9 -54h-128v-262c0 -49 16 -69 55 -69c19 0 34 5 59 19l13 -17l-48 -53c-6 -7 -30 -12 -53 -12c-77 0 -110 32 -110 106v288l-76 -4v21l78 35v70c0 30 -1 49 -4 79c31 10 61 23 85 38l12 -11c-8 -64 -11 -100 -11 -142v-38"],117:[469,12,603,18,581,"581 -3c-28 2 -55 3 -83 3s-55 -1 -83 -3c3 47 4 63 4 92l-67 -62c-27 -25 -67 -39 -112 -39c-57 0 -95 15 -117 45c-18 25 -24 56 -24 126v168c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-295c0 -44 7 -75 21 -91c16 -19 44 -30 79 -30c39 0 71 14 99 42 c23 23 37 51 37 73v163c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-363c0 -64 3 -70 37 -72l41 -3v-30"],118:[459,7,565,6,539,"539 431l-31 -2c-20 -1 -33 -16 -56 -67l-118 -260c-20 -45 -35 -76 -41 -109h-50l-172 403c-10 23 -13 32 -31 33l-34 2v28l116 -3l117 3v-28l-49 -2c-32 -1 -27 -29 -16 -57l119 -288l62 140l42 106c27 68 27 97 -5 99l-41 2v28c31 -2 63 -3 94 -3s63 1 94 3v-28"],119:[469,7,834,6,808,"808 431l-26 -2c-22 -2 -36 -16 -64 -87l-137 -349h-46l-136 342s-34 -70 -52 -112l-98 -230h-47l-102 336c-25 81 -38 98 -66 100l-28 2v28l119 -3l119 3v-28l-40 -2c-38 -2 -43 -19 -34 -49l84 -276l159 365h23c8 -27 15 -47 29 -81l115 -290l48 124l50 140 c14 40 8 65 -32 67l-34 2v28c33 -2 65 -3 98 -3s65 1 98 3v-28"],120:[469,3,516,20,496,"496 -3c-21 2 -41 3 -62 3c-20 0 -41 -1 -61 -3l-133 195l-74 -98c-53 -71 -60 -94 -60 -94h-86v27h17c10 0 23 6 30 15l149 176l-120 174c-10 14 -32 27 -50 29l-21 2l-5 26l116 20c34 -34 45 -47 60 -69l76 -116l124 175h82v-28h-14c-17 0 -28 -4 -34 -11l-142 -166 l148 -200c11 -15 23 -23 35 -24l25 -3v-30"],121:[459,283,556,12,544,"544 431l-28 -2c-25 -2 -44 -30 -84 -121l-203 -468c-38 -87 -81 -123 -148 -123c-19 0 -35 5 -54 15l24 75h13c17 -15 35 -23 51 -23c38 0 77 47 109 131l23 61l-165 404c-14 35 -27 46 -52 49l-18 2v28l116 -3l116 3v-28l-38 -2c-39 -2 -41 -21 -24 -65l64 -168 c19 -49 29 -72 51 -110l119 292c15 36 6 48 -36 51l-26 2v28c32 -2 63 -3 95 -3s63 1 95 3v-28"],122:[462,3,500,16,466,"466 139l-6 -47c-6 -48 -9 -72 -9 -95l-276 3l-153 -3l-6 20l260 317c28 34 44 57 65 90h-143c-74 0 -92 -5 -96 -26l-12 -68h-30c6 69 7 81 9 132l248 -3l138 3v-30l-314 -397h135c96 0 138 7 142 25l18 79h30"],123:[669,169,415,80,335,"335 -131c-3 -5 -6 -12 -8 -18c-2 -7 -2 -14 -2 -20c-95 25 -150 76 -150 152v134c0 70 -29 113 -95 113c2 6 3 13 3 20s-1 14 -3 20c66 0 95 43 95 113v134c0 76 55 127 150 152c0 -6 0 -13 2 -20c2 -6 5 -13 8 -18c-67 -18 -100 -60 -100 -114v-134 c0 -66 -23 -110 -65 -133c42 -23 65 -67 65 -133v-134c0 -54 33 -96 100 -114"],124:[650,150,208,80,128,"128 -150c-8 2 -16 3 -24 3s-16 -1 -24 -3v800c8 -2 16 -3 24 -3s16 1 24 3v-800"],125:[669,169,415,80,335,"335 230c-66 0 -95 -43 -95 -113v-134c0 -76 -55 -127 -150 -152c1 6 0 13 -2 20c-2 6 -4 13 -8 18c67 18 100 60 100 114v134c0 66 24 110 66 133c-42 23 -66 67 -66 133v134c0 54 -33 96 -100 114c4 5 6 12 8 18c2 7 3 14 2 20c95 -25 150 -76 150 -152v-134 c0 -70 29 -113 95 -113c-2 -6 -3 -13 -3 -20s1 -14 3 -20"],126:[341,-182,606,51,555,"555 314c-43 -78 -87 -113 -138 -113c-26 0 -54 9 -130 41c-63 27 -72 30 -96 30c-40 0 -66 -22 -106 -90l-34 27c49 87 88 120 139 120c30 0 57 -8 128 -39c61 -27 79 -33 98 -33c37 0 74 29 105 84"],160:[0,0,250,0,0,""],163:[694,13,500,12,478,"478 668c-7 -35 -10 -70 -10 -102c0 -8 0 -19 1 -34h-33c-1 58 -7 79 -27 95c-17 13 -42 20 -71 20c-60 0 -97 -23 -122 -74c-16 -34 -24 -79 -24 -130v-89l182 6l-4 -48l-181 5c-5 -87 -32 -159 -94 -248c37 5 77 9 133 7l157 -6c10 0 17 -1 23 -1c19 0 25 8 29 37l7 52 h26v-148c-21 -17 -29 -20 -50 -20c-60 0 -123 7 -179 19c-56 13 -97 19 -162 23l-45 -45h-22v49c9 9 23 19 38 27c15 7 17 9 24 23c20 40 34 121 34 200v30l-96 -3l8 45l88 -3v106c0 65 33 120 99 168c63 45 116 65 173 65c41 0 64 -6 98 -26"],165:[701,3,500,5,496,"496 679c-43 -60 -86 -136 -130 -229l-32 -68h122v-39h-139c-13 -29 -17 -46 -17 -65v-32h156v-39h-156v-87c0 -78 4 -87 44 -90l41 -3v-30l-130 3l-113 -3v30l41 3c40 3 44 12 44 90v87h-156v39h156v16c0 14 -1 19 -6 31l-21 50h-129v39h111l-75 160 c-43 91 -60 110 -102 108v29l92 21c3 1 6 1 10 1c26 0 39 -17 60 -76c5 -16 7 -20 8 -23l104 -261l70 163l77 190h70v-15"],167:[709,219,500,26,465,"465 253c0 -53 -23 -95 -78 -142c42 -23 60 -54 60 -104c0 -114 -121 -226 -246 -226c-52 0 -105 15 -157 44c7 64 10 101 12 157h32l5 -90c41 -44 76 -59 138 -59c93 0 153 47 153 120c0 35 -15 61 -46 83c-24 17 -50 27 -133 54c-81 26 -111 41 -143 69 c-22 19 -36 51 -36 84c0 53 27 98 83 139c-39 29 -58 64 -58 103c0 121 107 224 232 224c49 0 88 -11 133 -36c-8 -57 -11 -95 -13 -152h-31l-5 87c-42 36 -74 49 -121 49c-80 0 -137 -50 -137 -120c0 -31 12 -52 41 -72c24 -16 46 -26 137 -55c133 -43 178 -83 178 -157z M399 213c0 31 -16 58 -46 77c-29 18 -59 29 -128 49c-52 15 -62 19 -90 30c-31 -28 -43 -53 -43 -87c0 -53 49 -87 189 -129c48 -15 59 -19 84 -30c25 39 34 63 34 90"],168:[642,-542,333,17,316,"117 592c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50zM316 592c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],172:[280,0,790,80,710,"710 0c-10 2 -20 3 -30 3s-20 -1 -30 -3v220h-570c2 10 3 20 3 30s-1 20 -3 30h600c4 -6 8 -12 13 -17s11 -9 17 -13v-250"],174:[668,19,747,31,718,"718 324c0 -190 -154 -343 -344 -343s-343 153 -343 343s153 344 343 344s344 -154 344 -344zM678 324c0 168 -136 304 -304 304s-303 -136 -303 -304s135 -303 303 -303s304 135 304 303zM567 132c-15 2 -30 3 -45 3c-14 0 -29 -1 -43 -3l-160 195v15h21 c53 0 104 28 104 76c0 42 -43 67 -88 67c-17 0 -35 -2 -51 -5v-277c0 -20 5 -42 23 -44l30 -1v-26c-29 2 -59 3 -88 3c-30 0 -59 -1 -89 -3v26l31 1c18 2 23 24 23 44v241c0 21 -5 43 -23 44l-26 2v25c34 -2 69 -2 104 -2s70 2 105 2c62 0 122 -30 122 -85 c0 -34 -23 -63 -52 -82c-18 -11 -39 -19 -60 -24l130 -154c8 -10 20 -11 32 -12v-26"],175:[619,-566,333,11,323,"323 566h-312v53h312v-53"],176:[689,-389,400,50,350,"350 537c0 -80 -69 -148 -150 -148c-83 0 -150 67 -150 150s67 150 149 150c84 0 151 -68 151 -152zM310 537c0 62 -50 112 -111 112c-60 0 -109 -49 -109 -110s49 -110 110 -110c60 0 110 50 110 108"],177:[550,170,760,80,680,"680 -170h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM680 220h-270v-270c-10 2 -20 3 -30 3s-20 -1 -30 -3v270h-270c2 10 3 20 3 30s-1 20 -3 30h270v270c10 -2 20 -3 30 -3s20 1 30 3v-270h270c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],180:[677,-506,333,78,302,"302 643c0 -18 -7 -26 -40 -47l-144 -90h-40l138 138c22 22 40 33 55 33c17 0 31 -15 31 -34"],181:[449,262,681,80,641,"641 112c0 -66 -30 -132 -89 -132c-54 0 -103 25 -130 64c-30 -39 -77 -64 -130 -64c-56 0 -111 15 -148 45c5 -93 18 -185 40 -275l-70 -12l-34 12c13 120 20 241 20 362v337h84v-337c0 -56 50 -98 108 -98c49 0 90 27 113 66c-2 10 -4 21 -4 32v337h84v-337 c0 -49 23 -98 67 -98c41 0 55 50 55 98h34"],183:[310,-190,280,80,200,"200 250c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60"],215:[483,-17,627,80,547,"547 59c-9 -5 -17 -12 -24 -19s-13 -15 -19 -23l-191 191l-191 -191c-5 8 -12 16 -19 23s-15 14 -23 19l191 191l-191 191c8 5 16 12 23 19s14 15 19 23l191 -191l191 191c6 -8 12 -16 19 -23s15 -14 24 -19l-191 -191"],240:[728,20,546,32,504,"504 262c0 -168 -102 -282 -250 -282c-133 0 -222 96 -222 237c0 148 99 252 239 252c38 0 74 -8 107 -25l2 2c-28 62 -59 106 -98 142l-140 -68l-18 30l136 66c-31 29 -67 52 -122 80l34 32c73 -44 100 -62 133 -90l143 70l18 -30l-131 -64c54 -54 76 -82 103 -125 c44 -73 66 -147 66 -227zM416 240c0 62 -13 109 -39 141c-29 35 -71 55 -116 55c-87 0 -136 -66 -136 -184c0 -140 61 -239 147 -239c32 0 59 11 80 32c40 41 64 113 64 195"],247:[520,20,760,80,680,"680 220h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM440 460c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60zM440 40c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60"],305:[469,3,291,21,271,"271 -3l-125 3l-125 -3v30l46 3c34 2 37 9 37 72v225c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-363c0 -63 3 -70 37 -72l46 -3v-30"],567:[469,283,234,-40,159,"159 -19c0 -79 -18 -143 -53 -189c-38 -50 -76 -71 -134 -75l-12 38c9 -2 22 -3 30 -3c58 0 85 75 85 241v334c0 66 -4 73 -44 73h-37v28c53 6 105 20 156 41l9 -4v-484"],710:[676,-509,333,11,323,"323 509h-35l-121 103l-121 -103h-35l125 167h62"],711:[676,-509,333,11,323,"323 676l-125 -167h-62l-125 167h35l121 -103l122 103h34"],728:[671,-513,333,26,308,"308 671c-2 -44 -8 -66 -24 -93c-24 -42 -66 -65 -117 -65c-54 0 -97 25 -121 71c-13 26 -18 46 -20 87h30c3 -57 49 -98 111 -98s108 41 111 98h30"],729:[642,-542,250,75,175,"175 592c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],730:[692,-492,333,67,267,"267 592c0 -56 -45 -100 -100 -100c-56 0 -100 44 -100 101c0 55 45 99 102 99c53 0 98 -45 98 -100zM229 592c0 38 -25 64 -61 64c-38 0 -63 -25 -63 -63c0 -40 24 -65 62 -65c37 0 62 26 62 64"],732:[645,-540,333,2,332,"332 645c-4 -58 -52 -105 -109 -105c-22 0 -38 4 -68 19c-37 18 -57 26 -71 26c-24 0 -40 -14 -53 -45h-29c14 65 51 100 106 100c24 0 36 -4 89 -30c24 -11 35 -15 47 -15c28 0 44 13 59 50h29"],768:[712,-541,0,-385,-161,"-161 541h-40l-144 90c-33 21 -40 29 -40 47c0 19 14 34 31 34c15 0 33 -11 55 -33"],769:[712,-541,0,-338,-114,"-114 678c0 -18 -7 -26 -40 -47l-144 -90h-40l138 138c22 22 40 33 55 33c17 0 31 -15 31 -34"],770:[700,-558,0,-424,-76,"-76 586l-16 -28l-158 86l-158 -86l-16 28c56 41 114 79 174 114c60 -35 118 -73 174 -114"],771:[682,-562,0,-421,-79,"-79 674c-13 -54 -30 -85 -66 -98c-10 -4 -20 -5 -30 -5c-30 0 -60 14 -87 30c-24 15 -50 32 -76 22c-25 -8 -43 -25 -52 -61c-4 3 -9 6 -15 7c-5 1 -11 2 -16 1c13 54 30 85 66 98c10 4 20 5 30 5c30 0 60 -14 87 -30c24 -15 50 -32 76 -22c25 8 43 25 52 61 c4 -3 9 -6 15 -7c5 -1 11 -2 16 -1"],772:[637,-584,0,-405,-93,"-93 584h-312v53h312v-53"],774:[695,-566,0,-431,-69,"-69 685c-25 -75 -101 -119 -181 -119s-156 44 -181 119l30 10c20 -59 86 -81 151 -81s131 22 151 81"],775:[660,-560,0,-300,-200,"-200 610c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],776:[660,-560,0,-399,-100,"-299 610c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50zM-100 610c0 -30 -20 -50 -50 -50s-50 20 -50 50s20 50 51 50c29 0 49 -21 49 -50"],778:[710,-510,0,-349,-149,"-149 610c0 -56 -45 -100 -100 -100c-56 0 -100 44 -100 101c0 55 45 99 102 99c53 0 98 -45 98 -100zM-187 610c0 38 -25 64 -61 64c-38 0 -63 -25 -63 -63c0 -40 24 -65 62 -65c37 0 62 26 62 64"],779:[718,-537,0,-367,-3,"-153 685c0 -16 -10 -29 -39 -50l-135 -98h-40l128 148c17 20 39 33 55 33c17 0 31 -15 31 -33zM-3 685c0 -16 -10 -29 -39 -50l-135 -98h-40l128 148c17 20 39 33 55 33c17 0 31 -15 31 -33"],780:[696,-554,0,-424,-76,"-76 668c-56 -41 -114 -79 -174 -114c-60 35 -118 73 -174 114l16 28l158 -86l158 86"],824:[650,150,0,-413,-87,"-87 650l-275 -800c-8 2 -17 3 -25 3c-9 0 -18 -1 -26 -3l275 800c8 -2 17 -3 26 -3c8 0 17 1 25 3"],913:[700,3,759,6,747,"747 -3l-127 3l-139 -3v30l47 3c25 2 41 9 41 20c0 9 -4 22 -21 64l-46 115h-288l-28 -67c-21 -50 -35 -93 -35 -106c0 -16 13 -23 48 -26l37 -3v-30l-121 3c-36 0 -73 -1 -109 -3v30l37 3c22 2 41 20 54 49l221 502c38 85 49 119 49 119h32l242 -568 c35 -81 46 -100 72 -102l34 -3v-30zM484 269l-126 298l-127 -298h253"],914:[692,3,637,36,586,"586 228c0 -70 -35 -138 -94 -180c-45 -33 -110 -51 -184 -51c-41 0 -83 3 -124 3c-36 0 -73 -1 -109 -3v23l26 10c14 5 22 28 22 65v474c0 79 -4 86 -51 90l-36 3v30l158 -3c60 0 119 3 179 3c121 0 179 -48 179 -136c0 -52 -25 -95 -73 -128c-28 -19 -51 -28 -100 -38 c77 -6 111 -15 149 -43c38 -27 58 -68 58 -119zM483 208c0 107 -63 156 -198 156c-19 0 -28 0 -67 -2v-315c25 -6 48 -8 77 -8c119 0 188 63 188 169zM453 533c0 83 -47 119 -154 119c-32 0 -55 -2 -81 -8v-243c31 -2 44 -2 61 -2c114 0 174 47 174 134"],915:[692,3,550,24,538,"538 689c-11 -44 -16 -92 -16 -152h-35v65c0 24 -4 28 -29 34c-30 8 -87 14 -126 14c-67 0 -82 -1 -114 -8v-522c0 -79 5 -87 51 -90l48 -3v-30l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l24 -1l153 -2l108 2l107 1"],916:[700,3,629,6,617,"617 32l-62 -35l-294 3l-253 -3l-2 25l289 658l38 20l284 -659v-9zM503 60c0 12 -11 34 -20 55l-191 452l-172 -405c-13 -30 -35 -82 -35 -95c0 -16 12 -23 45 -26h332c25 2 41 8 41 19"],917:[692,3,628,36,586,"586 164c-10 -52 -16 -106 -16 -164l-167 -3l-232 3l-123 -3v30l36 3c47 4 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l178 -3l232 3l124 -3c-11 -44 -16 -92 -16 -152h-35v65c0 23 -3 27 -27 34c-32 9 -88 14 -145 14c-69 0 -86 -1 -117 -8v-267c44 -3 110 -4 160 -4 c43 0 62 4 70 38c5 19 5 52 5 52h30l-3 -116l3 -111h-30s-1 37 -5 59c-7 33 -26 37 -70 37l-160 -3v-280c29 -6 47 -8 99 -8c90 0 163 5 184 12c14 5 27 36 33 79l5 34h35"],918:[692,3,674,18,641,"641 173c-5 -55 -6 -90 -6 -176l-305 3l-312 -3v28s83 98 97 117l302 388c37 47 61 76 86 118h-228c-122 0 -149 -8 -152 -47l-6 -71h-34c2 37 3 49 3 81s-1 44 -3 81h165c90 0 142 -3 232 -3l156 3l4 -29l-486 -619h273c153 0 167 6 174 72l6 57h34"],919:[692,3,836,24,812,"812 -3l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v223c-27 2 -43 2 -83 2h-234c-40 0 -56 0 -83 -2v-223c0 -79 5 -87 51 -90l48 -3v-30l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-178 c20 -1 42 -2 83 -2h234c41 0 62 1 83 2v178c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-449c0 -79 5 -87 51 -90l48 -3v-30"],920:[709,20,850,56,798,"798 371c0 -222 -168 -391 -388 -391c-208 0 -354 148 -354 361c0 222 152 368 383 368c217 0 359 -134 359 -338zM691 337c0 211 -100 330 -276 330c-160 0 -252 -106 -252 -290c0 -213 112 -355 281 -355c156 0 247 117 247 315zM582 234h-30l-5 59l-8 25 c-18 9 -44 12 -112 12s-94 -3 -112 -12l-8 -25l-5 -59h-30l3 111l-3 116h30l5 -52c1 -9 4 -18 8 -26c18 -8 46 -11 112 -11s94 3 112 11c4 8 7 17 8 26l5 52h30l-3 -116"],921:[692,3,341,24,317,"317 -3l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-449c0 -79 5 -87 51 -90l48 -3v-30"],922:[692,3,712,23,720,"720 -3c-22 2 -43 3 -65 3c-27 0 -53 -1 -80 -3l-348 335l-10 -7v-205c0 -79 5 -87 51 -90l48 -3v-30l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-214l278 271c16 16 29 33 29 39v27 c30 -2 59 -3 89 -3c27 0 53 1 80 3v-30l-42 -2c-26 -1 -51 -14 -78 -38l-266 -240l330 -312c31 -29 47 -40 62 -41l21 -2v-30"],923:[700,3,735,-6,735,"735 -3l-127 3l-139 -3v30l47 3c25 2 41 9 41 20c0 9 -2 23 -20 65l-191 452l-172 -405c-21 -50 -35 -93 -35 -106c0 -16 13 -23 48 -26l37 -3v-30l-121 3l-109 -3v30l37 3c22 2 42 20 54 49l264 601l38 20l242 -568c35 -81 46 -98 72 -102l34 -3v-30"],924:[692,13,953,19,929,"929 -3l-151 3l-128 -3v30l34 3c47 4 51 11 51 90v458l-44 -86l-178 -378c-21 -45 -29 -73 -54 -127h-20l-279 591v-458c0 -78 5 -87 51 -90l44 -3v-30l-120 3l-116 -3v30l44 3c46 3 51 12 51 90v449c0 78 -5 87 -51 90l-44 3v30c32 -2 63 -3 95 -3s63 1 95 3l264 -556 l262 556c32 -2 63 -3 95 -3c31 0 62 1 93 3v-30l-42 -3c-46 -3 -51 -12 -51 -90v-449c0 -79 5 -87 51 -90l48 -3v-30"],925:[692,20,853,23,819,"819 662l-44 -3c-46 -3 -51 -12 -51 -90v-552c0 -10 3 -27 3 -37l-90 16l-473 587v-463c0 -78 5 -87 51 -90l44 -3v-30l-120 3l-116 -3v30l44 3c46 3 51 12 51 90v449c0 78 -5 87 -51 90l-44 3v30l120 -3c21 0 54 3 54 3l481 -594v471c0 78 -5 87 -51 90l-44 3v30l116 -3 l120 3v-30"],926:[692,3,707,42,664,"664 213c-5 -54 -16 -130 -16 -216l-295 3l-295 -3c0 86 -11 162 -16 216h34l6 -57c7 -66 31 -72 184 -72h174c153 0 177 6 184 72l6 57h34zM613 500h-34l-6 71c-3 33 -42 37 -126 37h-190c-83 0 -121 -4 -124 -37l-6 -71h-34c2 37 3 55 3 81l-3 111l260 -3l260 3 l-3 -111c0 -26 1 -44 3 -81zM508 234h-30l-5 59l-8 25c-18 9 -44 12 -112 12s-94 -3 -112 -12l-8 -25l-5 -59h-30l3 111l-3 116h30l5 -52c1 -9 4 -18 8 -26c18 -8 46 -11 112 -11s94 3 112 11c4 8 7 17 8 26l5 52h30l-3 -116"],927:[709,20,850,54,796,"796 367c0 -220 -170 -387 -394 -387c-202 0 -348 151 -348 361c0 220 152 368 380 368c222 0 362 -132 362 -342zM689 337c0 208 -101 330 -272 330c-164 0 -256 -104 -256 -289c0 -214 113 -356 281 -356c155 0 247 117 247 315"],928:[692,3,836,24,812,"812 -3l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v449c0 79 -5 87 -51 90l-48 3h-202l-48 -3c-46 -3 -51 -11 -51 -90v-449c0 -79 5 -87 51 -90l48 -3v-30l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l394 -3l394 3v-30l-48 -3 c-46 -3 -51 -11 -51 -90v-449c0 -79 5 -87 51 -90l48 -3v-30"],929:[692,3,604,24,582,"582 537c0 -120 -105 -213 -242 -213c-20 0 -34 1 -58 6l-10 36c26 -8 41 -10 62 -10c87 0 148 63 148 153c0 95 -58 145 -166 145c-34 0 -63 -4 -98 -12v-522c0 -79 5 -87 51 -90l48 -3v-30l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v449c0 74 -8 87 -53 90l-45 3v30 l182 -3c57 0 113 3 170 3c127 0 205 -59 205 -155"],931:[692,3,710,45,668,"668 213c-5 -54 -6 -130 -6 -216l-277 3l-340 -3v28l97 117l153 196l-250 325l4 29l226 -3l327 3c-2 -37 -3 -55 -3 -81s1 -44 3 -81h-34l-6 71c-3 39 -30 47 -152 47h-228c12 -20 22 -35 34 -52l52 -66l112 -148l1 -10l-225 -288h298c153 0 167 6 174 72l6 57h34"],932:[692,3,614,19,596,"596 692c-5 -57 -7 -96 -7 -161h-31l-4 79c-1 24 -12 33 -40 33h-155c-3 -33 -4 -55 -4 -100v-423c0 -79 5 -87 51 -90l48 -3v-30l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v423c0 43 -1 66 -4 100h-155c-28 0 -39 -9 -40 -33l-4 -79h-31c0 65 -2 104 -7 161l203 -3h158"],933:[705,3,647,3,648,"648 679c-81 -97 -114 -142 -188 -253c-58 -88 -72 -122 -72 -177v-129c0 -79 5 -87 51 -90l48 -3v-30l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v142c0 16 -3 30 -9 40l-124 216c-42 73 -94 125 -128 130l-29 3v29l115 24c3 1 6 1 6 1c19 0 59 -46 90 -103l143 -261 l103 163c40 63 70 116 108 190h80v-15"],934:[692,3,850,55,797,"797 359c0 -122 -145 -226 -323 -247c0 -71 6 -79 51 -82l48 -3v-30l-147 3l-146 -3v30l48 3c43 3 50 10 51 78c-177 9 -324 110 -324 235c0 124 139 220 324 236c-1 69 -7 77 -51 80l-48 3v30l146 -3l147 3v-30l-48 -3c-44 -3 -51 -11 -51 -78 c186 -11 323 -100 323 -222zM690 344c0 114 -87 179 -216 193v-386c127 10 216 79 216 193zM379 155v383c-130 -9 -217 -68 -217 -172c0 -116 92 -192 217 -211"],935:[700,3,656,10,644,"644 -3c-24 2 -47 3 -71 3c-25 0 -49 -1 -74 -3l-184 306l-202 -306c-17 2 -34 3 -51 3s-35 -1 -52 -3v30l26 3c22 3 34 14 59 48l195 263l-128 213c-33 55 -68 88 -92 90l-45 3l-2 26l141 27c19 -10 34 -27 57 -65l128 -216l185 270h101v-30l-41 -3 c-15 -1 -28 -14 -68 -68l-154 -208l176 -280c33 -52 47 -68 66 -70l30 -3v-30"],936:[692,3,783,18,765,"765 662l-44 -3c-38 -3 -52 -9 -52 -53c0 -176 -70 -297 -204 -319v-167c0 -79 5 -87 51 -90l48 -3v-30l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v162c-176 3 -253 126 -253 282c0 89 -5 92 -51 95l-48 3v30l141 -3c14 1 29 3 43 3c9 -17 10 -44 10 -72v-45 c0 -115 48 -219 158 -230v224c0 79 -5 87 -51 90l-36 3v30l134 -3l137 3v-30l-38 -3c-46 -3 -51 -11 -51 -90v-222c104 15 158 123 158 238v44c0 25 2 48 11 63c9 0 24 -3 31 -3l100 3v-30"],937:[709,3,839,38,801,"801 158c-6 -43 -7 -112 -7 -161c-21 0 -81 3 -119 3c-23 0 -98 0 -119 -3h-22v39c9 9 23 13 38 23c6 4 15 14 25 29c27 40 79 155 79 247c0 212 -79 332 -256 332s-257 -119 -257 -332c0 -92 52 -207 79 -247c10 -15 19 -25 25 -29c14 -10 29 -14 38 -23v-39h-22 c-21 3 -96 3 -119 3c-38 0 -98 -3 -119 -3c0 49 -1 118 -7 161h26l7 -52c4 -29 17 -37 36 -37h115c-63 53 -166 170 -166 302c0 207 139 338 364 338s363 -132 363 -338c0 -132 -103 -249 -166 -302h115c19 0 32 8 36 37l7 52h26"],945:[482,11,564,45,545,"545 79l-44 -44c-30 -29 -59 -46 -82 -46c-40 0 -81 55 -111 159c-27 -35 -66 -80 -104 -116c-28 -23 -58 -43 -99 -43c-24 0 -48 44 -54 77c-14 80 -1 199 30 288c13 31 28 57 50 79c29 31 61 48 84 49c22 0 52 -4 69 -49l62 -183c9 17 22 42 25 48c28 59 37 87 47 170 c4 -2 13 -5 17 -7c8 -15 14 -24 22 -35c-2 -20 -31 -80 -42 -101c-11 -22 -34 -66 -59 -106l16 -47c10 -30 30 -72 43 -91c14 -19 27 -22 43 -22c17 0 41 8 74 39zM298 179l-55 175c-14 44 -28 62 -59 62c-23 0 -44 -29 -52 -62c-20 -83 -18 -191 -7 -255 c5 -26 13 -40 26 -40c19 0 47 9 75 35c23 21 48 51 72 85"],946:[711,277,611,105,553,"550 235c26 -136 -83 -246 -243 -246c-54 0 -95 9 -140 31c-3 -78 12 -191 21 -280c-29 -4 -37 -9 -62 -17l-17 8l-4 642l4 125c2 59 10 94 62 137c52 44 122 76 165 76c54 0 106 -46 117 -101c10 -55 -5 -86 -58 -164c-2 -4 -6 -10 -9 -14c-13 -21 -18 -33 -18 -46l1 -5 c52 -12 77 -21 106 -39c42 -26 65 -55 75 -107zM461 228c-16 85 -76 124 -167 124c-25 0 -42 -3 -78 -16l-8 12l10 43c11 0 16 0 24 -1c4 -1 14 -1 23 -1c43 0 59 13 84 38c42 78 53 104 45 148c-11 51 -53 86 -105 86s-91 -30 -100 -82c-3 -22 -6 -99 -9 -200l-10 -213 c1 -16 3 -26 4 -36c13 -66 70 -107 149 -107c45 0 79 14 102 43c35 41 48 101 36 162"],947:[482,226,600,-14,572,"572 396c-23 -40 -24 -60 -25 -69c0 -3 -2 -5 -9 -7c-22 -6 -64 -68 -82 -130c-16 -55 -31 -131 -26 -200l2 -172c-18 -10 -32 -29 -47 -44l-35 9l7 183c2 59 8 118 12 177c-16 90 -31 141 -87 230c-13 23 -53 64 -109 64c-27 0 -54 -23 -65 -35 c-31 -33 -49 -84 -55 -126l-27 -5c-14 19 -22 30 -40 49c9 35 53 93 71 109c45 46 86 53 112 53c31 0 79 -6 127 -58c29 -30 55 -67 80 -125c13 -31 23 -59 36 -122c32 127 99 229 139 239c6 0 9 -15 21 -20"],948:[711,11,481,56,427,"422 284c22 -79 -23 -157 -62 -207c-5 -9 -11 -17 -20 -24c-41 -43 -75 -64 -122 -64c-68 0 -123 26 -156 151c-16 55 8 114 28 153c29 55 69 104 111 149c6 5 13 12 22 18c-49 61 -74 93 -89 147c-15 60 10 104 93 104c26 0 112 -15 133 -28l4 -9c-5 -19 -2 -45 -4 -61 l-8 -5c-20 25 -57 44 -66 48c-28 11 -53 23 -84 23c-37 0 -50 -25 -44 -47c12 -44 92 -117 142 -163c48 -43 98 -94 122 -185zM366 198c2 10 3 36 -3 52c-19 72 -69 130 -112 180c-8 -5 -14 -9 -18 -13c-58 -55 -96 -123 -98 -205c-1 -18 -1 -45 4 -61 c17 -66 58 -112 110 -112c58 0 104 83 117 159"],949:[484,11,466,57,432,"432 77c-72 -62 -127 -88 -179 -88c-57 0 -116 12 -154 50c-18 18 -34 38 -40 73c-5 28 -2 67 28 93c30 27 54 44 77 51c-61 11 -99 38 -106 79c-7 37 27 81 55 102c38 29 74 47 121 47c36 0 89 -10 127 -28c-7 -36 -12 -62 -10 -107h-29l-9 66c-1 2 -8 17 -25 23 c-18 7 -34 11 -56 11c-60 0 -111 -45 -101 -101c9 -53 57 -80 121 -80c21 0 42 3 62 10l4 -10c-2 -7 -3 -31 -2 -37c-18 5 -41 7 -67 7c-102 0 -116 -51 -105 -113c11 -64 86 -86 138 -86c38 0 85 17 134 55"],950:[711,226,477,57,470,"467 9c6 -35 7 -85 -23 -130c-37 -57 -101 -105 -160 -105c-47 0 -92 35 -99 78c-1 5 -2 11 -3 18l45 34l11 -4c1 -9 1 -17 2 -22c6 -35 39 -62 76 -62c46 0 92 39 104 110c0 8 0 14 -1 21c-6 34 -27 52 -63 52c-31 0 -116 -10 -140 -10c-84 0 -137 51 -154 147 c-16 90 8 173 52 250c43 76 95 153 160 214l30 27h-5c-22 0 -50 3 -86 10c-22 4 -34 5 -49 5c-13 0 -23 -1 -40 -5l-21 -58h-22l12 122c24 7 45 10 62 10c15 0 37 -4 67 -11l20 -5c53 -13 109 -21 145 -21c14 0 24 4 33 14l20 23l11 -9l-1 -32l-29 -11 c-45 -18 -88 -45 -123 -78c-105 -102 -187 -271 -160 -422c14 -79 50 -119 109 -119c35 0 105 10 136 10c22 0 53 -2 70 -18c8 -6 12 -14 14 -23"],951:[482,276,552,4,478,"477 373l-24 -560c-1 -24 1 -43 5 -72c-24 -3 -56 -9 -87 -17l-12 14c6 10 13 23 15 39l29 542c1 33 0 52 -4 71c-3 16 -12 24 -23 24c-47 0 -111 -62 -152 -145c-33 -70 -41 -135 -34 -261c-23 -4 -46 -10 -70 -17l-10 11c13 144 15 335 3 387c-3 15 -12 25 -24 25 c-6 0 -13 -4 -31 -17l-42 -29l-12 20l26 20c67 53 101 74 123 74c16 0 27 -12 32 -33c3 -11 3 -22 3 -41l-6 -161c40 74 63 110 96 145c50 54 113 90 157 90c20 0 34 -13 39 -35c4 -19 6 -45 3 -74"],952:[711,11,517,57,459,"451 489c26 -151 -10 -316 -66 -403c-39 -60 -97 -97 -153 -97c-88 0 -135 77 -163 236c-33 184 10 335 89 420c40 45 82 66 128 66c86 0 140 -83 165 -222zM383 319c-19 8 -49 11 -121 11c-74 0 -102 -3 -123 -12c1 -32 4 -64 10 -95c21 -119 46 -196 109 -196 c31 0 56 18 72 49c24 52 47 142 53 243zM383 382c0 28 -3 57 -8 85c-22 124 -43 206 -109 206c-25 0 -48 -8 -60 -23c-30 -42 -60 -150 -66 -268c20 -7 51 -10 122 -10c70 0 102 3 121 10"],953:[482,9,299,88,297,"297 99l-27 -25c-68 -64 -101 -83 -138 -83c-20 0 -34 15 -40 40c-3 13 -4 26 -3 55c1 11 1 14 0 21l19 239c0 19 3 49 -4 116l68 20l16 -14c-3 -17 -5 -33 -6 -48l-16 -304c-2 -22 -1 -30 0 -40c3 -12 10 -20 19 -20c12 0 30 9 58 30l39 31"],954:[482,9,544,19,537,"537 67l-42 -32c-42 -31 -64 -44 -78 -44c-26 0 -71 68 -179 268c-28 -32 -47 -72 -48 -116l-2 -135l-68 -17l-10 7c19 129 28 334 18 393c-2 12 -11 21 -22 21c-9 0 -19 -5 -46 -23l-30 -21l-11 20l26 20c68 53 105 73 127 73c15 0 26 -10 29 -31c2 -12 2 -24 1 -42 l-1 -26c-3 -22 -3 -62 -4 -85l-3 -66c100 175 174 251 243 251c14 0 33 -3 52 -9l-7 -63c-18 4 -29 6 -38 6c-53 0 -97 -25 -150 -86l-12 -14c62 -123 95 -177 143 -241c12 -17 21 -23 31 -23c9 0 15 2 29 10l41 24"],955:[711,12,597,7,593,"593 85c-87 -72 -121 -94 -147 -94c-17 0 -31 11 -37 28l-146 397c-92 -163 -123 -255 -176 -406c-24 -8 -38 -13 -55 -22l-25 22c40 80 174 331 244 439l-34 93c-21 58 -56 103 -84 103c-9 0 -38 -12 -57 -19l-1 24c20 14 57 39 81 61c51 -6 100 -77 152 -217l130 -349 c16 -34 26 -58 36 -70c15 -19 19 -19 23 -19c9 0 32 10 59 30l24 17"],956:[482,276,626,36,600,"600 85c-89 -72 -123 -94 -151 -94c-20 0 -34 15 -38 40c-5 16 -6 38 -3 76l12 132c-22 -51 -40 -79 -73 -125c-56 -74 -114 -125 -145 -125c-4 0 -11 1 -25 4l32 -225c1 -13 -5 -23 -28 -32l-30 -12l-16 8l9 660c-1 11 -11 20 -21 20s-19 -5 -46 -23l-30 -21l-11 20 l26 20c68 54 103 74 125 74c15 0 25 -11 29 -32c2 -12 3 -26 3 -42l-7 -271c-2 -26 -1 -37 3 -52c3 -17 9 -26 18 -26c43 0 114 74 157 166c22 46 33 113 35 189v51l69 17l9 -9l-19 -357c-2 -16 0 -32 1 -40c2 -10 9 -17 17 -17c13 0 36 11 60 27l23 17"],957:[482,12,524,-1,479,"479 473c6 -35 -43 -188 -78 -277c-72 -192 -183 -207 -222 -208l-23 15c-4 19 -6 35 -8 57l-30 301c-4 29 -18 49 -33 49c-5 0 -9 -2 -20 -9l-51 -33l-15 18l77 56c46 33 56 40 71 40c18 0 29 -20 37 -62c10 -64 29 -275 33 -304c5 -27 6 -39 10 -63c42 6 96 23 133 124 c21 53 63 198 48 286c23 2 29 8 57 19"],958:[711,226,479,56,471,"468 9c6 -35 7 -85 -23 -130c-37 -57 -101 -105 -160 -105c-47 0 -92 35 -99 78c-1 5 -2 11 -3 18l45 34l11 -4c1 -9 1 -17 2 -22c6 -35 39 -62 76 -62c46 0 92 39 104 110c0 8 0 14 -1 21c-6 34 -27 52 -63 52c-31 0 -116 -10 -140 -10c-84 0 -137 51 -154 147 c-18 105 3 210 52 259c45 45 107 81 153 85c-13 13 -21 28 -25 47c-6 37 18 67 61 100c-25 0 -51 3 -90 10c-22 4 -34 5 -49 5c-13 0 -22 -1 -40 -5l-21 -58h-22l12 122c24 7 45 10 62 10c15 0 37 -4 68 -11l19 -5c53 -13 109 -21 145 -21c14 0 24 4 33 14l20 23l11 -9 l-1 -32l-29 -11c-41 -16 -129 -52 -119 -107c9 -50 65 -83 120 -81c2 -5 4 -8 5 -13c-6 -10 -9 -34 -8 -39c-4 -1 -30 -1 -44 -1c-9 0 -41 5 -51 8c-20 6 -41 12 -65 12c-32 0 -57 -13 -77 -29c-44 -38 -63 -142 -44 -250c14 -79 50 -119 109 -119c35 0 105 10 136 10 c22 0 53 -2 70 -18c8 -6 12 -14 14 -23"],959:[482,11,508,56,451,"445 331c19 -101 -7 -215 -61 -274c-39 -42 -97 -68 -155 -68c-87 0 -145 57 -165 163c-22 122 6 223 81 281c41 32 87 49 132 49c87 0 150 -57 168 -151zM368 315c-16 84 -59 129 -123 129c-25 0 -48 -6 -59 -17c-45 -40 -63 -163 -42 -276c15 -79 59 -124 120 -124 c32 0 57 12 72 33c37 53 50 159 32 255"],960:[493,11,711,48,688,"688 55c-56 -53 -83 -66 -137 -66c-32 0 -75 13 -97 118c-14 64 8 245 13 307l-196 7c-21 -176 -54 -328 -75 -406l-71 -26l-12 9c58 127 84 196 123 424c-22 0 -41 1 -53 1c-60 0 -101 -3 -111 -63l-8 -7l-16 8c12 87 34 120 113 120l333 -9c26 0 52 1 65 2 c34 0 79 10 106 19l10 -12c-15 -24 -19 -26 -27 -47c-15 -6 -36 -16 -55 -16c-23 -3 -47 -4 -71 -4l-2 -206c0 -29 4 -56 9 -81c13 -62 34 -91 83 -91c18 0 43 23 41 21l22 17"],961:[482,276,550,75,493,"488 331c18 -103 -9 -217 -66 -276c-39 -41 -97 -66 -152 -66c-53 0 -94 19 -123 57l-8 -1c2 -51 12 -127 24 -197c7 -40 15 -78 22 -107c-29 -4 -48 -9 -72 -17l-18 8c-5 104 -20 259 -19 364c0 61 4 122 20 181c7 24 15 49 27 71c15 36 39 66 71 89c41 30 84 45 129 45 c86 0 148 -57 165 -151zM411 316c-15 84 -56 128 -123 128c-25 0 -47 -6 -59 -17c-44 -40 -63 -163 -43 -276c13 -79 56 -124 119 -124c32 0 57 12 72 33c37 53 51 159 34 256"],962:[482,226,496,46,460,"457 9c6 -35 8 -85 -22 -130c-37 -57 -101 -105 -160 -105c-47 0 -92 35 -100 78c-1 5 -2 11 -2 18l44 34l12 -4c0 -9 1 -17 1 -22c6 -35 40 -62 77 -62c46 0 91 39 104 110c0 8 0 14 -1 21c-7 34 -28 52 -63 52c-32 0 -116 -10 -140 -10c-84 0 -138 51 -154 147 c-18 105 3 210 52 259s113 87 169 87s110 -11 139 -11c2 -5 4 -8 4 -13c-5 -10 -9 -34 -7 -39c-5 -1 -31 -1 -45 -1c-9 0 -41 5 -50 8c-20 6 -41 12 -65 12c-33 0 -58 -13 -77 -29c-45 -38 -64 -142 -45 -250c15 -79 51 -119 109 -119c35 0 106 10 137 10c22 0 52 -2 70 -18 c8 -6 12 -14 13 -23"],963:[494,11,611,57,605,"605 482c-16 -24 -19 -29 -27 -50c-16 -6 -37 -14 -56 -14c-23 0 -53 0 -88 2c5 -11 10 -23 12 -36c7 -42 0 -110 -17 -163c-19 -63 -54 -126 -92 -167c-42 -45 -82 -65 -128 -65c-68 0 -123 38 -145 163s9 227 88 285c41 30 83 45 129 45l95 -3l111 -1c35 0 82 7 109 16 zM383 356c-14 78 -73 88 -137 88c-25 0 -47 -6 -59 -17c-43 -39 -64 -157 -43 -276c11 -66 49 -112 100 -112c92 0 165 168 139 317"],964:[493,11,587,33,558,"558 481c-16 -24 -19 -26 -27 -47c-16 -6 -37 -16 -56 -16c-24 -3 -49 -4 -73 -4l-69 2l-10 -208c-2 -29 1 -56 5 -81c11 -62 31 -91 80 -91c18 0 42 21 42 21l22 17l12 -19c-57 -53 -85 -66 -139 -66c-32 0 -74 13 -93 118c-11 66 18 255 25 312l-107 4 c-60 0 -101 -3 -113 -63l-8 -7l-16 8c15 87 38 120 117 120c46 0 168 -9 227 -9c26 0 52 1 65 2c34 0 80 10 107 19"],965:[482,11,554,14,495,"492 384c8 -42 2 -110 -15 -163c-20 -63 -55 -126 -93 -167c-42 -45 -82 -65 -128 -65c-68 0 -125 54 -139 132c-1 8 -3 17 -3 25l9 228c0 5 0 13 -1 18c-2 11 -11 20 -21 20s-19 -5 -47 -23l-29 -21l-11 20l26 20c69 54 104 74 126 74c15 0 25 -12 29 -31 c2 -13 2 -27 2 -43l-10 -209c-2 -26 -1 -38 2 -53c11 -66 51 -107 102 -107c93 0 166 162 140 311c-7 40 -27 63 -56 63c-11 0 -19 -3 -27 -9l-15 19l44 47c8 8 18 12 33 12c39 0 72 -40 82 -98"],966:[482,276,670,56,612,"609 331c18 -103 -28 -217 -112 -276c-36 -26 -82 -45 -130 -56l2 -258c-33 -5 -53 -10 -74 -17l-8 6l2 37l9 223c-6 -1 -13 -1 -19 -1c-123 0 -199 56 -218 163c-21 125 30 227 145 285c30 15 67 34 90 34c3 0 8 -1 13 -12c-5 -9 -4 -9 -13 -18c-20 -3 -37 -8 -49 -14 c-73 -42 -125 -164 -106 -276c13 -72 71 -115 156 -123l1 302c0 16 4 35 13 46c21 28 63 65 99 87c21 12 46 19 70 19c29 0 84 -57 103 -87c11 -19 21 -40 26 -64zM532 315c-10 53 -46 118 -75 118c-34 0 -62 -9 -72 -24c-22 -20 -19 -182 -17 -261l-1 -119 c31 5 58 16 77 31c64 53 104 158 88 255"],967:[482,226,585,28,615,"615 -121l-49 -61c-32 -41 -67 -44 -93 -44c-43 0 -82 56 -124 177l-76 208c-97 -135 -138 -264 -169 -385l-25 4c-10 7 -25 17 -40 30c40 123 123 261 221 390c-50 148 -91 219 -136 219c-27 0 -52 -19 -80 -66l-16 9l49 93c9 18 33 29 62 29c80 0 128 -78 171 -221 c68 82 140 159 209 221c11 -7 24 -18 36 -27l6 -12c-101 -75 -177 -148 -238 -220l70 -193c17 -44 46 -121 63 -149c20 -28 42 -42 64 -42c23 0 47 18 83 59"],968:[646,276,678,5,631,"629 384c7 -42 1 -110 -16 -163c-19 -63 -42 -110 -82 -150c-44 -46 -92 -66 -131 -74v-256c-32 -5 -52 -10 -73 -17l-9 6l2 37l8 222h-9c-105 0 -194 63 -206 132c-1 8 -3 17 -3 25l5 228c0 5 0 13 -1 18c-2 11 -11 20 -22 20c-9 0 -19 -5 -46 -23l-30 -21l-11 20l26 20 c69 54 105 74 127 74c15 0 25 -12 28 -31c3 -13 3 -27 3 -43l-7 -209c0 -19 1 -38 3 -53c14 -80 89 -100 145 -105l-6 569c31 12 57 24 76 36l14 -15c-9 -54 -12 -103 -13 -197l-2 -194v-198c98 13 206 95 168 308c-7 40 -26 63 -56 63c-10 0 -18 -3 -27 -9l-14 19l44 47 c8 8 18 12 32 12c39 0 72 -40 83 -98"],969:[482,11,803,45,756,"754 384c7 -42 1 -110 -16 -163c-19 -63 -54 -126 -92 -167c-43 -45 -82 -65 -129 -65c-59 0 -110 41 -131 103c-32 -29 -49 -49 -86 -71c-27 -16 -64 -32 -94 -32c-39 0 -66 14 -93 40c-42 39 -54 89 -64 147c-13 76 13 163 78 230c23 24 65 57 89 76l20 -18 c-9 -11 -26 -28 -36 -38c-76 -81 -87 -162 -71 -254c6 -30 18 -66 44 -89c21 -20 49 -33 80 -33c35 0 63 16 88 40c26 25 29 67 36 101l7 122l64 26l14 -14c-4 -17 -8 -31 -9 -48l-6 -77c-2 -26 0 -39 3 -54c12 -66 51 -107 103 -107c92 0 165 162 138 311 c-7 40 -25 63 -55 63c-10 0 -18 -3 -27 -9l-14 19l44 47c8 8 18 12 32 12c39 0 72 -40 83 -98"],977:[711,11,581,15,549,"549 459c-1 -7 -3 -16 -6 -26l-18 -72c-12 -8 -22 -13 -32 -18c-7 -104 -37 -201 -71 -262c-34 -57 -110 -92 -165 -92c-68 0 -125 54 -139 132c-1 8 -3 17 -3 25l9 228c1 5 0 13 -1 18c-2 11 -11 20 -21 20s-19 -5 -46 -23l-30 -21l-11 20l26 20c69 54 104 74 126 74 c15 0 26 -12 29 -31c2 -13 3 -27 2 -43l-10 -209c-2 -26 -1 -38 2 -53c11 -66 51 -107 102 -107c31 0 64 22 79 53c25 52 43 131 48 232c-93 20 -190 92 -202 160c-12 70 -11 107 14 161c26 55 45 66 90 66c86 0 141 -83 165 -222c5 -26 7 -52 9 -78c5 7 10 14 14 24l16 30z M419 383c-2 27 -4 56 -9 84c-21 124 -42 206 -108 206c-19 0 -34 -28 -40 -69c-1 -14 -3 -52 4 -91c12 -69 99 -120 153 -130"],981:[644,274,669,57,611,"607 317c20 -103 -24 -215 -106 -270c-37 -24 -83 -41 -130 -49l6 -259c-33 -3 -53 -7 -74 -13l-8 7l2 36l5 223c-6 -1 -12 0 -18 0c-123 6 -201 66 -221 174c-24 126 25 225 139 278c29 13 58 23 89 29l-5 139c30 11 56 21 74 32l15 -15c-7 -44 -10 -85 -10 -150 c6 1 12 1 18 0c120 -6 205 -67 224 -162zM529 306c-14 77 -73 124 -164 135l1 -53l3 -225l2 -106c0 -5 -1 -16 -1 -29c31 3 57 13 77 27c63 49 101 153 82 251zM300 30l-8 413c-20 -2 -37 -6 -48 -12c-73 -38 -123 -157 -101 -270c13 -73 61 -116 157 -131"],982:[548,11,803,45,756,"754 384c7 -42 1 -110 -16 -163c-19 -63 -54 -126 -92 -167c-43 -45 -82 -65 -129 -65c-59 0 -110 41 -131 103c-32 -29 -49 -49 -86 -71c-27 -16 -64 -32 -94 -32c-39 0 -66 14 -93 40c-42 39 -54 89 -64 147c-13 76 13 163 78 230c23 24 65 57 89 76l20 -18 c-9 -11 -26 -28 -36 -38c-76 -81 -87 -162 -71 -254c6 -30 18 -66 44 -89c21 -20 49 -33 80 -33c35 0 63 16 88 40c26 25 29 67 36 101l7 122l64 26l14 -14c-4 -17 -8 -31 -9 -48l-6 -77c-2 -26 0 -39 3 -54c12 -66 51 -107 103 -107c92 0 165 162 138 311 c-16 94 -111 148 -238 148c-71 0 -170 -13 -146 -145c-4 -3 -13 -3 -17 -5c-11 -4 -21 -13 -32 -19c-13 73 21 140 89 182c36 22 88 37 136 37c156 0 252 -56 271 -164"],1008:[483,17,693,37,656,"656 114l-48 -93c-9 -18 -32 -30 -61 -30c-80 0 -103 51 -103 207c0 43 8 85 17 121l-145 -179c-46 -58 -68 -90 -107 -144c-26 -2 -39 -10 -65 -13c0 0 -16 19 -24 39c19 21 31 32 49 48c19 58 36 118 36 194c0 96 -41 152 -80 153c-27 0 -45 -19 -72 -66l-16 9l48 93 c10 18 32 30 61 30c80 0 103 -51 103 -207c0 -50 -11 -102 -23 -147l151 166c27 31 98 121 136 175c25 3 13 3 39 7c0 0 15 -24 23 -44c-17 -20 -39 -40 -63 -61c-13 -48 -24 -95 -24 -162c0 -96 41 -152 80 -153c27 0 45 19 73 66"],1009:[482,276,562,74,505,"505 -242l-45 -34l-11 4c-1 9 -1 17 -2 23c-4 23 -26 38 -44 53c-46 38 -93 25 -173 75c-35 22 -126 78 -150 215c-11 62 -3 124 13 183c6 24 15 49 26 71c16 36 40 66 72 89c41 30 83 45 129 45c86 0 148 -57 165 -151c18 -103 -9 -217 -66 -276 c-39 -41 -97 -66 -152 -66c-53 0 -94 19 -123 57l-8 -1l13 -30c81 -135 184 -158 209 -158c7 0 29 -3 45 -3c47 0 92 -35 99 -78c1 -5 2 -11 3 -18zM408 316c-15 84 -57 128 -123 128c-25 0 -47 -6 -59 -17c-44 -40 -63 -163 -44 -276c14 -79 57 -124 120 -124 c31 0 57 12 72 33c37 53 51 159 34 256"],1012:[709,20,850,56,798,"798 371c0 -222 -168 -391 -388 -391c-208 0 -354 148 -354 361c0 222 152 368 383 368c217 0 359 -134 359 -338zM690 372c-11 189 -109 295 -275 295c-160 0 -252 -106 -252 -290v-5h527zM691 330h-526c15 -187 123 -308 279 -308c154 0 245 114 247 308"],1013:[482,11,513,57,479,"479 92c-82 -74 -130 -103 -192 -103c-56 0 -115 12 -157 50c-34 32 -56 73 -66 116c-4 17 -7 35 -7 53c0 86 23 150 77 203c48 46 109 71 177 71c55 0 111 -23 152 -60l-31 -52l-20 -2c-11 15 -27 32 -36 39c-26 24 -62 31 -97 31c-36 0 -71 -13 -94 -37 c-37 -37 -45 -90 -43 -139l114 -1l130 2l-6 -35l-5 -6l-147 1c-7 0 -58 0 -84 -3c1 -12 2 -25 5 -37c3 -11 5 -22 11 -32c28 -64 106 -112 153 -112c38 0 85 17 131 55l21 17"],8194:[0,0,500,0,0,""],8195:[0,0,1000,0,0,""],8196:[0,0,333,0,0,""],8197:[0,0,250,0,0,""],8198:[0,0,167,0,0,""],8201:[0,0,200,0,0,""],8202:[0,0,100,0,0,""],8211:[277,-219,500,0,500,"500 219h-500v58h500v-58"],8212:[277,-219,1000,0,1000,"1000 219h-1000v58h1000v-58"],8214:[650,150,376,80,296,"128 -150c-8 2 -16 3 -24 3s-16 -1 -24 -3v800c8 -2 16 -3 24 -3s16 1 24 3v-800zM296 -150c-8 2 -16 3 -24 3s-16 -1 -24 -3v800c8 -2 16 -3 24 -3s16 1 24 3v-800"],8216:[709,-446,278,45,233,"233 699c-48 -76 -72 -144 -78 -223l-97 -30l-13 13c34 86 72 153 129 226l44 24"],8217:[709,-446,278,45,233,"233 696c-34 -86 -72 -153 -129 -226l-44 -24l-15 10c48 77 72 143 78 223l97 30"],8220:[709,-446,500,51,449,"239 699c-48 -76 -72 -144 -78 -223l-97 -30l-13 13c34 86 72 153 129 226l44 24zM449 699c-48 -76 -72 -144 -78 -223l-97 -30l-13 13c34 86 72 153 129 226l44 24"],8221:[709,-446,500,51,449,"239 696c-34 -86 -72 -153 -129 -226l-44 -24l-15 10c48 77 72 143 78 223l97 30zM449 696c-34 -86 -72 -153 -129 -226l-44 -24l-15 10c48 77 72 143 78 223l97 30"],8224:[694,5,500,34,466,"466 395l-5 -4s-80 6 -115 6h-59v-78c0 -153 9 -319 9 -319l-5 -5c-23 3 -25 4 -41 4s-17 -1 -41 -4l-5 5s9 170 9 319v78h-59l-115 -7l-5 5c2 15 3 20 3 33s-1 18 -3 34l5 5s76 -7 115 -7h59v52c0 32 -13 177 -13 177l5 5c31 -3 27 -3 45 -3s14 0 45 3l5 -5 s-13 -144 -13 -177v-52h59l115 7l5 -5c-2 -15 -3 -21 -3 -34s1 -18 3 -33"],8225:[694,249,500,34,466,"466 -40l-5 -5c-69 6 -77 7 -99 7h-75v-47c0 -36 13 -159 13 -159l-5 -5c-31 3 -27 3 -45 3s-14 0 -45 -3l-5 5s13 133 13 159v47h-75c-22 0 -28 -1 -99 -7l-5 5c2 17 3 21 3 35c0 12 -1 17 -3 32l5 5c72 -6 76 -7 99 -7h75c0 84 -8 187 -8 198c0 9 8 114 8 197h-75 c-25 0 -45 -2 -99 -7l-5 5c2 17 3 21 3 35c0 12 -1 17 -3 32l5 5c72 -6 76 -7 99 -7h75v47c0 23 -13 159 -13 159l5 5c31 -3 27 -3 45 -3s14 0 45 3l5 -5l-13 -159v-47h75c23 0 30 1 99 7l5 -5c-2 -14 -3 -20 -3 -32c0 -14 1 -19 3 -35l-5 -5c-53 5 -76 7 -99 7h-75 c0 -76 8 -188 8 -197s-8 -120 -8 -198h75c23 0 30 1 99 7l5 -5c-2 -14 -3 -20 -3 -32c0 -14 1 -19 3 -35"],8230:[120,0,860,80,780,"200 60c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60zM490 60c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60zM780 60c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60"],8242:[779,-446,293,60,233,"233 766l-125 -303l-33 -17l-15 10l78 293l82 30"],8243:[779,-446,493,60,433,"233 766l-125 -303l-33 -17l-15 10l78 293l82 30zM433 766l-125 -303l-33 -17l-15 10l78 293l82 30"],8244:[779,-446,693,60,633,"233 766l-125 -303l-33 -17l-15 10l78 293l82 30zM433 766l-125 -303l-33 -17l-15 10l78 293l82 30zM633 766l-125 -303l-33 -17l-15 10l78 293l82 30"],8245:[779,-446,293,60,233,"233 456l-15 -10l-33 17l-125 303l13 13l82 -30"],8260:[650,150,486,80,406,"406 650l-275 -800c-9 2 -17 3 -26 3c-8 0 -17 -1 -25 -3l275 800c8 -2 17 -3 25 -3c9 0 17 1 26 3"],8279:[779,-446,893,60,833,"233 766l-125 -303l-33 -17l-15 10l78 293l82 30zM433 766l-125 -303l-33 -17l-15 10l78 293l82 30zM633 766l-125 -303l-33 -17l-15 10l78 293l82 30zM833 766l-125 -303l-33 -17l-15 10l78 293l82 30"],8407:[784,-544,0,-443,-57,"-57 664c-45 -36 -85 -76 -120 -120c-12 2 -23 3 -34 3c-12 0 -23 -1 -34 -3c28 34 58 67 91 96h-289c2 8 3 16 3 24s-1 16 -3 24h289c-33 29 -63 62 -91 96c11 -2 22 -3 34 -3c11 0 22 1 34 3c35 -44 75 -84 120 -120"],8463:[733,9,500,10,471,"471 85c-98 -73 -134 -94 -160 -94c-19 0 -30 15 -30 39c0 19 4 41 13 77l51 196c9 33 15 71 15 89c0 13 -9 22 -22 22c-42 0 -146 -97 -190 -178c-29 -53 -46 -114 -62 -229l-69 -16l-7 11c21 63 61 235 88 386l6 34l-69 -42l-13 20l88 54l30 168c1 7 2 16 2 24 c0 17 -10 24 -34 24h-48l4 21c72 7 108 16 160 42l12 -11l-47 -219l158 97l12 -20l-177 -109l-44 -206l20 25c47 58 63 77 98 106c63 53 124 86 158 86c18 0 29 -14 29 -36c0 -17 -5 -48 -11 -74l-64 -256c-6 -22 -7 -30 -7 -40c0 -11 6 -20 13 -20c10 0 32 11 61 30l26 17"],8465:[686,27,554,28,533,"533 655c-47 -44 -98 -82 -155 -112l-129 47c-19 6 -37 11 -57 11c-30 0 -59 -10 -80 -32c-29 -29 -53 -75 -67 -113l-17 11c13 35 32 78 48 112c11 23 26 49 43 67c26 30 56 40 95 40c42 0 104 -29 154 -53c17 -8 34 -16 53 -16c15 0 35 6 47 13c22 11 39 27 54 41z M514 578c-20 -18 -39 -41 -53 -64c-9 -16 -12 -32 -12 -50c0 -22 1 -54 3 -65c7 -51 12 -106 12 -154c0 -62 -14 -126 -59 -171c-57 -57 -131 -101 -213 -101c-37 0 -69 24 -96 48l-53 -37l-5 16c32 44 109 124 114 128c27 -58 32 -68 45 -81c17 -17 45 -29 69 -29 c30 0 48 12 68 32c16 16 27 46 33 68c9 29 11 59 11 89c0 48 -5 89 -10 127c-4 33 -8 67 -8 95c0 12 1 23 2 34c40 44 89 90 140 122"],8467:[712,20,379,40,339,"339 84c0 -55 -39 -104 -92 -104c-94 0 -132 79 -147 181c-14 -10 -29 -18 -44 -26l-16 30c19 10 38 21 55 34c-4 48 -5 99 -5 149c0 171 10 364 157 364c57 0 75 -70 75 -135c0 -135 -54 -262 -146 -354c4 -110 18 -209 71 -209c35 0 58 33 58 70h34zM288 577 c0 47 0 101 -41 101c-73 0 -73 -186 -73 -330v-76c72 83 114 191 114 305"],8472:[545,186,711,80,631,"261 -61c-1 47 -30 107 -62 157c-9 15 -20 29 -30 43c-26 -64 -41 -124 -41 -164c0 -48 27 -101 75 -101c33 0 58 28 58 65zM631 316c0 -135 -62 -289 -172 -289c-16 0 -35 4 -53 14c-12 7 -43 38 -49 46c-13 18 -25 39 -35 64c35 27 53 48 78 80l49 -52 c-10 -15 -26 -32 -26 -41c0 -33 30 -67 48 -67c52 0 75 140 75 245c0 101 -12 176 -66 176c-97 0 -202 -130 -272 -266c19 -28 39 -50 56 -77c35 -57 75 -112 75 -205c0 -78 -61 -130 -136 -130c-80 0 -123 83 -123 161c0 50 22 128 58 209c-30 45 -54 92 -54 152 c0 88 75 157 141 209c3 -6 7 -11 12 -16s10 -9 16 -12c-37 -35 -93 -102 -93 -147c0 -43 1 -61 22 -103c77 136 188 263 298 263c100 0 151 -67 151 -214"],8476:[686,27,828,27,826,"676 463c-13 1 -27 6 -37 16c-7 7 -14 44 -16 69c-1 19 -7 37 -16 53c-8 16 -24 27 -42 27c-25 0 -52 -10 -69 -28c-25 -24 -44 -50 -66 -88c1 -5 5 -48 5 -61c0 -33 0 -69 -3 -103c21 11 70 33 115 40zM826 74l-133 -101l-64 117c1 31 3 60 3 89c0 98 -17 117 -29 129 c-21 21 -54 35 -83 35c-23 0 -65 -11 -92 -19c-3 -22 -7 -45 -12 -67c-12 -51 -27 -94 -56 -138c-56 -45 -113 -100 -168 -146c-22 22 -60 53 -81 53c-31 0 -55 -18 -73 -42l-11 16c16 25 34 55 61 78c16 14 33 28 56 28c12 0 34 -7 48 -17c18 -13 32 -26 46 -41 c35 24 63 52 82 90c14 28 19 59 24 90c6 46 10 92 10 139s-1 127 -40 184c-26 39 -71 72 -118 72c-40 0 -56 -7 -79 -30c-16 -15 -18 -35 -18 -57c0 -12 21 -43 36 -60c11 -14 30 -37 40 -54c6 -11 13 -28 13 -38c0 -29 -14 -52 -32 -72c-22 -25 -59 -46 -91 -62l-15 11 c18 10 36 26 49 42c10 12 15 24 15 39c0 10 -7 19 -13 27l-31 43c-23 28 -41 52 -41 90c0 40 23 70 51 98c24 24 90 86 183 86c46 0 89 -34 119 -71c15 -18 27 -42 36 -67l4 5c16 20 34 41 52 59c42 42 95 74 155 74c22 0 44 -9 58 -26c15 -18 19 -45 22 -69 c2 -16 1 -33 5 -50c3 -14 8 -28 47 -28c13 0 26 2 38 4l7 -13c-29 -11 -60 -27 -87 -41c-35 -18 -88 -47 -123 -75c51 0 76 -15 102 -37c3 -66 7 -170 16 -197c7 -22 15 -43 27 -63c7 -10 14 -22 26 -22c5 0 39 13 59 21v-16"],8487:[691,21,839,38,801,"801 530h-26l-7 52c-4 29 -17 37 -36 37h-115c63 -53 166 -170 166 -302c0 -207 -139 -338 -364 -338s-363 132 -363 338c0 132 103 249 166 302h-115c-19 0 -32 -8 -36 -37l-7 -52h-26c6 43 7 112 7 161c21 0 81 -3 119 -3c23 0 98 0 119 3h22v-39 c-9 -9 -23 -13 -38 -23c-6 -4 -15 -14 -25 -29c-27 -40 -79 -155 -79 -247c0 -212 79 -332 256 -332s257 119 257 332c0 92 -52 207 -79 247c-10 15 -19 25 -25 29c-14 10 -29 14 -38 23v39h22c21 -3 96 -3 119 -3c38 0 98 3 119 3c0 -49 1 -118 7 -161"],8501:[723,19,663,40,623,"623 576c-13 -14 -53 -17 -82 -20c35 -46 49 -87 49 -124c0 -58 -47 -137 -96 -186l59 -66c23 -28 42 -53 47 -81l-56 -118c-5 28 -8 59 -32 85l-318 347c-27 -33 -36 -73 -36 -115c0 -71 33 -151 79 -206v-106c-14 19 -61 23 -94 24c-32 1 -90 -5 -103 -20v109 c14 9 50 16 84 18c-36 47 -46 93 -46 137c0 58 37 134 96 183c-43 52 -53 47 -73 87c-23 28 -42 53 -46 81l45 118c4 -27 17 -58 42 -85l328 -366c23 30 50 67 50 106c0 73 -43 144 -93 203v106c14 -19 61 -23 94 -24c32 -1 90 5 102 20v-107"],8502:[729,29,552,40,512,"512 27c-7 -22 -22 -28 -41 -28h-390c-18 0 -33 -6 -41 -28v118c8 21 23 27 41 28h353c9 72 25 177 25 265c0 80 -15 145 -49 160c-35 17 -130 26 -184 26c-58 0 -100 0 -124 11c-19 9 -24 17 -30 32v118c7 -22 19 -25 30 -32c19 -12 66 -11 124 -11c54 0 162 -7 195 -26 c59 -34 82 -110 83 -200c2 -113 -29 -246 -49 -343c35 0 49 3 57 27v-117"],8503:[740,18,489,40,448,"448 81c4 -39 -10 -62 -30 -96c-66 56 -102 187 -111 279c-22 -85 -62 -234 -117 -255c-14 -5 -20 -6 -29 -6c-15 0 -21 7 -50 8c-25 2 -54 -6 -71 -29v128c17 23 46 31 71 28c29 -1 36 -9 49 -9c5 0 16 1 30 7c60 24 92 119 112 191c-3 76 -13 172 -38 188 c-61 37 -99 6 -153 38c-19 12 -30 26 -38 49v138c8 -23 19 -48 38 -59c54 -33 114 1 162 -49c57 -57 50 -313 70 -444c7 -50 71 -114 105 -107"],8504:[719,16,522,40,482,"482 544c-8 24 -21 27 -57 27c14 -91 27 -214 27 -327c0 -112 -18 -216 -70 -260c-15 22 -39 76 -30 98c47 21 58 166 58 288l-5 202h-324c-18 0 -33 6 -41 27v120c8 -22 23 -28 41 -28h360c19 0 34 -6 41 -28v-119"],8592:[400,-100,920,80,840,"840 220h-624c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h624c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8593:[635,125,460,80,380,"380 400c-43 30 -83 63 -120 99v-624c-10 2 -20 3 -30 3s-20 -1 -30 -3v624c-37 -36 -77 -69 -120 -99c2 11 3 21 3 32s-1 21 -3 32c56 51 106 109 150 171c44 -62 94 -120 150 -171c-2 -11 -3 -21 -3 -32s1 -21 3 -32"],8594:[400,-100,920,80,840,"840 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-624c2 10 3 20 3 30s-1 20 -3 30h624c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150"],8595:[625,135,460,80,380,"380 36c-56 -51 -106 -109 -150 -171c-44 62 -94 120 -150 171c2 11 3 21 3 32s-1 21 -3 32c43 -30 83 -63 120 -99v624c10 -2 20 -3 30 -3s20 1 30 3v-624c37 36 77 69 120 99c-2 -11 -3 -21 -3 -32s1 -21 3 -32"],8596:[400,-100,1005,80,925,"925 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-573c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h573 c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150"],8597:[673,172,460,80,380,"380 -1c-56 -52 -106 -109 -150 -171c-44 62 -94 119 -150 171c2 10 3 21 3 32c0 10 -1 21 -3 31c43 -29 83 -62 120 -98v572c-37 -36 -77 -69 -120 -98c2 10 3 21 3 31c0 11 -1 22 -3 32c56 52 106 109 150 172c44 -63 94 -120 150 -172c-2 -10 -3 -21 -3 -32 c0 -10 1 -21 3 -31c-43 29 -83 62 -120 98v-572c37 36 77 69 120 98c-2 -10 -3 -21 -3 -31c0 -11 1 -22 3 -32"],8598:[522,36,719,80,639,"639 6c-9 -6 -17 -12 -24 -19s-13 -15 -19 -23l-441 441c-1 -52 -6 -104 -15 -155c-6 9 -13 17 -20 25c-8 7 -16 14 -25 20c3 76 -2 152 -15 227c75 -13 151 -18 227 -15c6 -9 13 -17 21 -24c7 -8 15 -15 24 -21c-51 -9 -103 -14 -154 -15"],8599:[522,36,719,80,639,"639 522c-13 -75 -18 -151 -15 -227c-9 -6 -17 -13 -25 -20c-8 -8 -14 -16 -20 -25c-10 51 -15 103 -16 155l-441 -441c-5 8 -12 16 -19 23s-15 13 -23 19l441 441c-52 1 -104 6 -155 15c9 6 18 13 25 21c8 7 14 15 20 24c77 -3 153 2 228 15"],8600:[536,22,719,80,639,"639 -22c-75 13 -151 18 -228 15c-6 9 -12 17 -20 24c-7 8 -16 15 -25 21c51 9 103 14 155 15l-441 441c8 6 16 12 23 19s14 15 19 23l441 -441c1 52 6 104 16 155c6 -9 12 -17 20 -25c8 -7 16 -14 25 -20c-3 -76 2 -152 15 -227"],8601:[536,22,719,80,639,"639 494l-441 -441c51 -1 103 -6 154 -15c-9 -6 -17 -13 -24 -21c-8 -7 -15 -15 -21 -24c-76 3 -152 -2 -227 -15c13 75 18 151 15 227c9 6 17 13 25 20c7 8 14 16 20 25c9 -51 14 -103 15 -155l441 441c6 -8 12 -16 19 -23s15 -13 24 -19"],8602:[400,-100,920,80,840,"840 220h-275l-41 -120c-8 2 -17 3 -25 3c-9 0 -18 -1 -26 -3l41 120h-298c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h319l41 120c8 -2 17 -3 26 -3 c8 0 17 1 25 3l-41 -120h254c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8603:[400,-100,920,80,840,"840 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-319l-41 -120c-8 2 -17 3 -25 3c-9 0 -18 -1 -26 -3l41 120h-254c2 10 3 20 3 30s-1 20 -3 30h275l41 120c8 -2 17 -3 26 -3c8 0 17 1 25 3l-41 -120h298 c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150"],8606:[400,-100,995,80,915,"915 220h-529c36 -37 69 -77 99 -120c-11 2 -22 3 -32 3c-11 0 -22 -1 -32 -3c-40 44 -84 84 -131 120h-74c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3 c-30 -43 -63 -83 -99 -120h74c47 36 91 76 131 120c10 -2 21 -3 32 -3c10 0 21 1 32 3c-30 -43 -63 -83 -99 -120h529c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8608:[400,-100,995,80,915,"915 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-74c-47 -36 -91 -76 -131 -120c-10 2 -21 3 -32 3c-10 0 -21 -1 -32 -3c30 43 63 83 99 120h-529c2 10 3 20 3 30s-1 20 -3 30h529c-36 37 -69 77 -99 120c11 -2 22 -3 32 -3 c11 0 22 1 32 3c40 -44 84 -84 131 -120h74c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150"],8610:[400,-100,1005,80,925,"925 100c-10 2 -21 3 -32 3c-10 0 -21 -1 -32 -3l-120 120h-525c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h525l120 120c11 -2 22 -3 32 -3 c11 0 22 1 32 3l-150 -150"],8611:[400,-100,1005,80,925,"925 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-525l-120 -120c-11 2 -22 3 -32 3c-11 0 -22 -1 -32 -3l150 150l-150 150c10 -2 21 -3 32 -3c10 0 21 1 32 3l120 -120h525c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3 s21 1 32 3c51 -56 109 -106 171 -150"],8614:[400,-100,920,80,840,"840 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-579v-120c-7 2 -15 3 -22 3c-8 0 -16 -1 -23 -3v300c7 -2 15 -3 23 -3c7 0 15 1 22 3v-120h579c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150 "],8617:[490,-100,950,80,870,"870 355c0 -88 -47 -135 -135 -135h-519c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h519c49 0 75 26 75 75s-26 75 -75 75h-60c2 10 3 20 3 30 s-1 20 -3 30h60c88 0 135 -47 135 -135"],8618:[490,-100,950,80,870,"870 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-519c-88 0 -135 47 -135 135s47 135 135 135h60c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-60c-49 0 -75 -26 -75 -75s26 -75 75 -75h519c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3 s21 1 32 3c51 -56 109 -106 171 -150"],8619:[490,-40,950,80,870,"870 355c0 -88 -47 -135 -135 -135h-75v-180c-10 2 -20 3 -30 3s-20 -1 -30 -3v180h-384c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h384v75 c0 88 47 135 135 135s135 -47 135 -135zM810 355c0 49 -26 75 -75 75s-75 -26 -75 -75v-75h75c49 0 75 26 75 75"],8620:[490,-40,950,80,870,"870 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-384v-180c-10 2 -20 3 -30 3s-20 -1 -30 -3v180h-75c-88 0 -135 47 -135 135s47 135 135 135s135 -47 135 -135v-75h384c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3 c51 -56 109 -106 171 -150zM290 280v75c0 49 -26 75 -75 75s-75 -26 -75 -75s26 -75 75 -75h75"],8621:[400,-100,1005,80,925,"925 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-36c-29 0 -51 14 -69 35c-12 14 -22 32 -34 46c-6 7 -12 14 -22 14c-17 0 -22 -13 -26 -27c-7 -28 -9 -63 -16 -92c-12 -42 -35 -71 -83 -71c-49 0 -72 29 -84 71 c-7 29 -9 64 -16 92c-4 14 -9 27 -25 27c-11 0 -17 -7 -23 -14c-12 -14 -22 -32 -34 -46c-18 -21 -40 -35 -68 -35h-37c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3 c-30 -43 -63 -83 -99 -120h37c10 0 16 7 22 14c12 14 22 32 34 46c18 21 40 35 69 35c48 0 71 -29 83 -71c7 -29 9 -64 16 -92c4 -14 9 -27 26 -27c16 0 21 13 25 27c7 28 9 63 16 92c12 42 35 71 84 71c28 0 50 -14 68 -35c12 -14 22 -32 34 -46c6 -7 12 -14 23 -14h36 c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150"],8622:[400,-100,1005,80,925,"925 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-271l-42 -120c-8 2 -16 3 -25 3s-17 -1 -25 -3l41 120h-251c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150 c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h271l42 120c8 -2 16 -3 25 -3s17 1 25 3l-41 -120h251c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150"],8624:[573,72,530,80,450,"450 -72c-10 1 -20 3 -30 3s-20 -2 -30 -3v464h-174c36 -37 69 -77 99 -119c-11 1 -21 3 -32 3s-21 -2 -32 -3c-51 55 -109 106 -171 150c62 43 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -121l204 1c4 -7 8 -13 13 -18s11 -9 17 -12v-495"],8625:[572,72,530,80,450,"450 423c-62 -44 -120 -95 -171 -150c-11 1 -21 3 -32 3s-21 -2 -32 -3c30 42 63 82 99 120h-174v-465c-10 1 -20 3 -30 3s-20 -2 -30 -3v495c6 3 12 7 17 12s9 11 13 17h204c-36 38 -69 78 -99 120c11 -1 21 -3 32 -3s21 2 32 3c51 -55 109 -106 171 -149"],8630:[543,-240,845,80,765,"765 250c-10 2 -20 3 -30 3s-20 -1 -30 -3c0 155 -92 233 -251 233c-108 0 -176 -43 -216 -123c47 23 96 42 147 58c-5 -10 -9 -20 -13 -30c-3 -10 -5 -20 -7 -31c-69 -32 -134 -71 -195 -117c-23 73 -53 143 -90 210c5 9 9 19 13 29c3 10 5 21 7 31 c30 -40 58 -82 81 -127c49 105 136 160 273 160c199 0 311 -99 311 -293"],8631:[543,-240,845,80,765,"765 450c-37 -67 -67 -137 -89 -210c-61 46 -127 85 -196 117c-1 11 -4 21 -7 31s-8 20 -13 30c51 -16 100 -35 147 -58c-40 80 -108 123 -216 123c-159 0 -251 -78 -251 -233c-10 2 -20 3 -30 3s-20 -1 -30 -3c0 194 113 293 311 293c138 0 224 -55 273 -160 c24 45 51 87 82 127c1 -10 3 -21 7 -31c3 -10 7 -20 12 -29"],8634:[568,30,720,80,640,"640 250c-2 -155 -126 -280 -280 -280c-155 0 -280 125 -280 280c0 98 53 181 133 232c-41 17 -82 36 -120 59c10 3 20 6 30 11c10 4 19 10 28 16c70 -29 143 -50 218 -64c-38 -66 -68 -136 -92 -208c-10 -3 -20 -6 -30 -11c-9 -4 -19 -10 -27 -16c10 59 25 118 47 174 c-75 -37 -127 -108 -127 -193c0 -122 98 -220 220 -220c121 0 219 99 220 220c1 93 -57 176 -144 207c5 8 9 17 12 27c4 9 6 19 7 29c112 -39 186 -145 185 -263"],8635:[568,30,720,79,640,"640 250c0 -155 -125 -280 -280 -280c-154 0 -278 125 -280 280c-1 118 73 224 185 263c1 -10 3 -20 7 -29c3 -10 7 -19 12 -27c-87 -31 -145 -114 -144 -207c1 -121 99 -220 220 -220c122 0 220 98 220 220c0 85 -52 156 -127 193c22 -56 37 -115 47 -174 c-8 6 -17 12 -27 16c-10 5 -20 8 -30 11c-24 72 -54 142 -92 208c75 14 148 35 219 64c8 -6 17 -12 27 -16c10 -5 20 -8 30 -11c-38 -23 -78 -42 -120 -59c80 -51 133 -134 133 -232"],8636:[400,-220,920,80,840,"840 220h-730l-30 30c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h624c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8637:[280,-100,920,80,840,"840 220h-624c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150l30 30h730c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8638:[635,125,340,80,260,"260 400c-43 29 -83 62 -120 98v-623c-10 2 -20 3 -30 3s-20 -1 -30 -3v730l30 30c44 -63 94 -120 150 -172c-2 -10 -3 -21 -3 -31c0 -11 1 -22 3 -32"],8639:[635,125,340,80,260,"260 -125c-10 2 -20 3 -30 3s-20 -1 -30 -3v623c-37 -36 -77 -69 -120 -98c2 10 3 21 3 32c0 10 -1 21 -3 31c56 52 106 109 150 172l30 -30v-730"],8640:[400,-220,920,80,840,"840 250l-30 -30h-730c2 10 3 20 3 30s-1 20 -3 30h623c-36 37 -69 77 -98 120c10 -2 21 -3 32 -3c10 0 21 1 31 3c52 -56 109 -106 172 -150"],8641:[280,-100,920,80,840,"840 250c-63 -44 -120 -94 -172 -150c-10 2 -21 3 -31 3c-11 0 -22 -1 -32 -3c29 43 62 83 98 120h-623c2 10 3 20 3 30s-1 20 -3 30h730"],8642:[625,135,340,80,260,"260 37c-56 -52 -106 -109 -150 -172l-30 30v730c10 -2 20 -3 30 -3s20 1 30 3v-623c37 36 77 69 120 98c-2 -10 -3 -21 -3 -32c0 -10 1 -21 3 -31"],8643:[625,135,340,80,260,"260 625v-730l-30 -30c-44 63 -94 120 -150 172c2 10 3 21 3 31c0 11 -1 22 -3 32c43 -29 83 -62 120 -98v623c10 -2 20 -3 30 -3s20 1 30 3"],8644:[570,70,930,80,850,"840 50h-624c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h624c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM850 420c-62 -44 -120 -94 -171 -150 c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-624c2 10 3 20 3 30s-1 20 -3 30h624c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150"],8646:[570,70,930,80,850,"850 80c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-624c2 10 3 20 3 30s-1 20 -3 30h624c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150zM840 390h-624c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3 s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h624c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8647:[570,70,920,80,840,"840 50h-624c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h624c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM840 390h-624c36 -37 69 -77 99 -120 c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h624c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8648:[635,125,800,80,720,"380 400c-43 30 -83 63 -120 99v-624c-10 2 -20 3 -30 3s-20 -1 -30 -3v624c-37 -36 -77 -69 -120 -99c2 11 3 21 3 32s-1 21 -3 32c56 51 106 109 150 171c44 -62 94 -120 150 -171c-2 -11 -3 -21 -3 -32s1 -21 3 -32zM720 400c-43 30 -83 63 -120 99v-624 c-10 2 -20 3 -30 3s-20 -1 -30 -3v624c-37 -36 -77 -69 -120 -99c2 11 3 21 3 32s-1 21 -3 32c56 51 106 109 150 171c44 -62 94 -120 150 -171c-2 -11 -3 -21 -3 -32s1 -21 3 -32"],8649:[570,70,920,80,840,"840 80c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-624c2 10 3 20 3 30s-1 20 -3 30h624c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150zM840 420c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3 s-21 -1 -32 -3c30 43 63 83 99 120h-624c2 10 3 20 3 30s-1 20 -3 30h624c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150"],8650:[625,135,800,80,720,"380 36c-56 -51 -106 -109 -150 -171c-44 62 -94 120 -150 171c2 11 3 21 3 32s-1 21 -3 32c43 -30 83 -63 120 -99v624c10 -2 20 -3 30 -3s20 1 30 3v-624c37 36 77 69 120 99c-2 -11 -3 -21 -3 -32s1 -21 3 -32zM720 36c-56 -51 -106 -109 -150 -171 c-44 62 -94 120 -150 171c2 11 3 21 3 32s-1 21 -3 32c43 -30 83 -63 120 -99v624c10 -2 20 -3 30 -3s20 1 30 3v-624c37 36 77 69 120 99c-2 -11 -3 -21 -3 -32s1 -21 3 -32"],8651:[510,10,929,80,849,"849 140c-62 -44 -119 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-623c2 10 3 20 3 30s-1 20 -3 30h730zM840 330h-730l-30 30c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h624c-2 -10 -3 -20 -3 -30 s1 -20 3 -30"],8652:[510,10,929,80,849,"840 110h-624c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150l30 30h730c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM849 360l-29 -30h-730c2 10 3 20 3 30s-1 20 -3 30h623c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3 c52 -56 109 -106 171 -150"],8653:[550,50,920,80,840,"840 130h-296l-62 -180c-8 2 -17 3 -25 3c-9 0 -18 -1 -26 -3l62 180h-198c24 -26 48 -52 70 -80c-14 2 -28 3 -43 3c-14 0 -28 -1 -42 -3c-59 73 -127 141 -200 200c73 59 141 127 200 200c14 -2 28 -3 42 -3c15 0 29 1 43 3c-22 -28 -46 -54 -70 -80h281l62 180 c8 -2 17 -3 26 -3c8 0 17 1 25 3l-62 -180h213c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-234l-41 -120h275c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM555 310h-321c-22 -21 -45 -41 -69 -60c24 -19 47 -39 69 -60h280"],8654:[550,50,1005,80,925,"925 250c-73 -59 -141 -127 -200 -200c-14 2 -28 3 -42 3c-15 0 -29 -1 -43 -3c22 28 46 54 70 80h-224l-62 -180c-8 2 -16 3 -25 3s-17 -1 -25 -3l62 180h-141c24 -26 48 -52 70 -80c-14 2 -28 3 -43 3c-14 0 -28 -1 -42 -3c-59 73 -127 141 -200 200 c73 59 141 127 200 200c14 -2 28 -3 42 -3c15 0 29 1 43 3c-22 -28 -46 -54 -70 -80h224l62 180c8 -2 16 -3 25 -3s17 1 25 3l-62 -180h141c-24 26 -48 52 -70 80c14 -2 28 -3 43 -3c14 0 28 1 42 3c59 -73 127 -140 200 -200zM840 250c-24 19 -47 39 -69 60h-222l-42 -120 h264c22 21 45 41 69 60zM498 310h-264c-22 -21 -45 -41 -69 -60c24 -19 47 -39 69 -60h222"],8655:[550,50,920,80,840,"840 250c-73 -59 -141 -127 -200 -200c-14 2 -28 3 -42 3c-15 0 -29 -1 -43 -3c22 28 46 54 70 80h-281l-62 -180c-8 2 -17 3 -25 3c-9 0 -18 -1 -26 -3l62 180h-213c2 10 3 20 3 30s-1 20 -3 30h234l41 120h-275c2 10 3 20 3 30s-1 20 -3 30h296l62 180 c8 -2 17 -3 26 -3c8 0 17 1 25 3l-62 -180h198c-24 26 -48 52 -70 80c14 -2 28 -3 43 -3c14 0 28 1 42 3c59 -73 127 -141 200 -200zM755 250c-24 19 -47 39 -69 60h-280l-41 -120h321c22 21 45 41 69 60"],8656:[450,-50,920,80,840,"840 130h-545c24 -26 48 -52 70 -80c-14 2 -28 3 -43 3c-14 0 -28 -1 -42 -3c-59 73 -127 141 -200 200c73 59 141 127 200 200c14 -2 28 -3 42 -3c15 0 29 1 43 3c-22 -28 -46 -54 -70 -80h545c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-606c-22 -21 -45 -41 -69 -60 c24 -19 47 -39 69 -60h606c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8657:[635,125,560,80,480,"480 350c-28 22 -54 46 -80 70v-545c-10 2 -20 3 -30 3s-20 -1 -30 -3v606c-21 22 -41 45 -60 69c-19 -24 -39 -47 -60 -69v-606c-10 2 -20 3 -30 3s-20 -1 -30 -3v545c-26 -24 -52 -48 -80 -70c2 14 3 28 3 43c0 14 -1 28 -3 42c73 59 141 127 200 200 c59 -73 127 -141 200 -200c-2 -14 -3 -28 -3 -42c0 -15 1 -29 3 -43"],8658:[450,-50,920,80,840,"840 250c-73 -59 -141 -127 -200 -200c-14 2 -28 3 -42 3c-15 0 -29 -1 -43 -3c22 28 46 54 70 80h-545c2 10 3 20 3 30s-1 20 -3 30h606c22 21 45 41 69 60c-24 19 -47 39 -69 60h-606c2 10 3 20 3 30s-1 20 -3 30h545c-24 26 -48 52 -70 80c14 -2 28 -3 43 -3 c14 0 28 1 42 3c59 -73 127 -141 200 -200"],8659:[625,135,560,80,480,"480 65c-73 -59 -141 -127 -200 -200c-59 73 -127 141 -200 200c2 14 3 28 3 42c0 15 -1 29 -3 43c28 -22 54 -46 80 -70v545c10 -2 20 -3 30 -3s20 1 30 3v-606c21 -22 41 -45 60 -69c19 24 39 47 60 69v606c10 -2 20 -3 30 -3s20 1 30 3v-545c26 24 52 48 80 70 c-2 -14 -3 -28 -3 -43c0 -14 1 -28 3 -42"],8660:[450,-50,1005,80,925,"925 250c-73 -59 -141 -127 -200 -200c-14 2 -28 3 -42 3c-15 0 -29 -1 -43 -3c22 28 46 54 70 80h-415c24 -26 48 -52 70 -80c-14 2 -28 3 -43 3c-14 0 -28 -1 -42 -3c-59 73 -127 141 -200 200c73 59 141 127 200 200c14 -2 28 -3 42 -3c15 0 29 1 43 3 c-22 -28 -46 -54 -70 -80h415c-24 26 -48 52 -70 80c14 -2 28 -3 43 -3c14 0 28 1 42 3c59 -73 127 -140 200 -200zM840 250c-24 19 -47 39 -69 60h-537c-22 -21 -45 -41 -69 -60c24 -19 47 -39 69 -60h537c22 21 45 41 69 60"],8661:[673,172,560,80,480,"480 27c-73 -59 -141 -126 -200 -199c-59 73 -127 140 -200 199c2 15 3 29 3 43s-1 28 -3 42c28 -22 54 -45 80 -70v416c-26 -25 -52 -48 -80 -70c2 14 3 28 3 42s-1 28 -3 43c73 59 141 126 200 200c59 -74 127 -141 200 -200c-2 -15 -3 -29 -3 -43s1 -28 3 -42 c-28 22 -54 45 -80 70v-416c26 25 52 48 80 70c-2 -14 -3 -28 -3 -42s1 -28 3 -43zM340 518c-21 23 -41 46 -60 70c-19 -24 -39 -47 -60 -70v-536c21 -23 41 -46 60 -70c19 24 39 47 60 70v536"],8666:[525,25,920,80,840,"840 40h-455l55 -65c-14 2 -28 3 -43 3c-14 0 -28 -1 -42 -3c-82 101 -174 193 -275 275c101 82 193 174 275 275c14 -2 28 -3 42 -3c15 0 29 1 43 3l-55 -65h455c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-511c-41 -42 -83 -82 -128 -120h639c-2 -10 -3 -20 -3 -30 s1 -20 3 -30h-639c45 -38 87 -78 128 -120h511c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8667:[525,25,920,80,840,"840 250c-101 -82 -193 -174 -275 -275c-14 2 -28 3 -42 3c-15 0 -29 -1 -43 -3l55 65h-455c2 10 3 20 3 30s-1 20 -3 30h511c41 42 83 82 128 120h-639c2 10 3 20 3 30s-1 20 -3 30h639c-45 38 -87 78 -128 120h-511c2 10 3 20 3 30s-1 20 -3 30h455l-55 65 c14 -2 28 -3 43 -3c14 0 28 1 42 3c82 -101 174 -193 275 -275"],8669:[400,-100,920,80,840,"840 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-61c-29 0 -51 14 -69 35c-12 14 -22 32 -34 46c-6 7 -12 14 -22 14c-17 0 -22 -13 -26 -27c-7 -28 -9 -63 -16 -92c-12 -42 -35 -71 -83 -71c-49 0 -72 29 -84 71 c-7 29 -9 64 -16 92c-4 14 -9 27 -25 27c-11 0 -17 -7 -23 -14c-12 -14 -22 -32 -34 -46c-18 -21 -40 -35 -68 -35h-63c2 10 3 20 3 30s-1 20 -3 30h63c10 0 16 7 22 14c12 14 22 32 34 46c18 21 40 35 69 35c48 0 71 -29 83 -71c7 -29 9 -64 16 -92c4 -14 9 -27 26 -27 c16 0 21 13 25 27c7 28 9 63 16 92c12 42 35 71 84 71c28 0 50 -14 68 -35c12 -14 22 -32 34 -46c6 -7 12 -14 23 -14h61c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150"],8704:[700,6,760,70,690,"690 700l-280 -706c-10 2 -20 3 -30 3s-20 -1 -30 -3l-280 706c11 -2 21 -3 32 -3s22 1 33 3l94 -237h303l94 237c10 -2 21 -3 32 -3s22 1 32 3zM508 403h-255l127 -322"],8705:[700,0,640,80,560,"560 210c0 -135 -83 -210 -240 -210s-240 75 -240 210v280c0 135 83 210 240 210s240 -75 240 -210c-10 2 -20 3 -30 3s-20 -1 -30 -3c0 99 -64 150 -180 150s-180 -51 -180 -150v-280c0 -99 64 -150 180 -150s180 51 180 150c10 -2 20 -3 30 -3s20 1 30 3"],8706:[733,9,572,51,509,"503 404c18 -123 -6 -259 -48 -326c-37 -57 -91 -87 -160 -87c-109 0 -210 86 -226 194c-7 62 11 125 50 171c33 39 73 57 125 57c53 0 94 -16 168 -66c-1 48 2 51 -1 80c-3 18 -6 34 -9 50l-21 72c-28 86 -60 113 -109 127c-7 3 -29 10 -45 10c-41 0 -93 -16 -110 -48 l-15 4l-51 60c20 26 144 31 168 31c12 0 29 -3 38 -7c8 -3 21 -11 38 -21c34 -19 91 -58 111 -75c26 -22 58 -101 62 -108c17 -38 30 -73 35 -118zM411 313c0 0 -10 9 -19 15c-40 28 -70 40 -100 40c-85 0 -142 -93 -126 -208c13 -86 53 -138 111 -138c46 0 87 33 107 86 c20 51 24 94 27 205"],8707:[700,0,640,80,560,"560 30c-6 -4 -12 -8 -17 -13s-9 -11 -13 -17h-450c2 10 3 20 3 30s-1 20 -3 30h420v260h-420c2 10 3 20 3 30s-1 20 -3 30h420v260h-420c2 10 3 20 3 30s-1 20 -3 30h450c4 -6 8 -12 13 -17s11 -9 17 -13v-640"],8708:[780,80,640,80,560,"560 30c-6 -4 -12 -8 -17 -13s-9 -11 -13 -17h-305l-28 -80c-8 2 -16 3 -25 3s-17 -1 -25 -3l27 80h-94c2 10 3 20 3 30s-1 20 -3 30h115l89 260h-204c2 10 3 20 3 30s-1 20 -3 30h225l89 260h-314c2 10 3 20 3 30s-1 20 -3 30h335l28 80c8 -2 16 -3 25 -3s17 1 25 3 l-27 -80h64c4 -6 8 -12 13 -17s11 -9 17 -13v-640zM500 380v260h-55l-89 -260h144zM500 60v260h-165l-89 -260h254"],8709:[810,110,640,80,560,"500 240v220c0 70 -22 120 -65 150l-186 -540c21 -7 44 -10 71 -10c117 0 180 63 180 180zM391 630c-21 7 -44 10 -71 10c-117 0 -180 -63 -180 -180v-220c0 -70 22 -120 65 -150zM560 240c0 -156 -84 -240 -240 -240c-34 0 -64 4 -91 12l-42 -122c-8 2 -17 3 -25 3 c-9 0 -18 -1 -26 -3l48 140c-68 37 -104 108 -104 210v220c0 156 84 240 240 240c34 0 64 -4 91 -12l42 122c8 -2 17 -3 26 -3c8 0 17 1 25 3l-48 -140c68 -37 104 -108 104 -210v-220"],8711:[690,13,629,6,617,"617 665l-289 -658l-38 -20l-284 659v9l62 35l294 -3l253 3zM538 620c0 16 -12 23 -45 26h-332c-25 -2 -41 -8 -41 -19c0 -12 11 -34 20 -55l191 -452l172 405c13 30 35 82 35 95"],8712:[550,50,778,80,698,"698 -50h-318c-195 0 -300 105 -300 300s105 300 300 300h318c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-318c-146 0 -229 -73 -239 -210h557c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-557c10 -137 93 -210 239 -210h318c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8713:[650,150,778,80,698,"698 -50h-318c-24 0 -46 2 -67 5l-36 -105c-8 2 -17 3 -25 3c-9 0 -18 -1 -26 -3l40 115c-122 35 -186 132 -186 285c0 195 105 300 300 300h87l34 100c8 -2 17 -3 26 -3c8 0 17 1 25 3l-34 -100h180c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-201l-72 -210h273 c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-294l-71 -207c15 -2 30 -3 47 -3h318c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM353 220h-212c8 -104 57 -171 144 -197zM446 490h-66c-146 0 -229 -73 -239 -210h233"],8715:[550,50,778,80,698,"698 250c0 -195 -105 -300 -300 -300h-318c2 10 3 20 3 30s-1 20 -3 30h318c146 0 229 73 239 210h-557c2 10 3 20 3 30s-1 20 -3 30h557c-10 137 -93 210 -239 210h-318c2 10 3 20 3 30s-1 20 -3 30h318c195 0 300 -105 300 -300"],8717:[450,-50,578,80,498,"498 250c0 -130 -70 -200 -200 -200h-218c2 10 3 20 3 30s-1 20 -3 30h218c80 0 128 38 138 110h-356c2 10 3 20 3 30s-1 20 -3 30h356c-10 72 -58 110 -138 110h-218c2 10 3 20 3 30s-1 20 -3 30h218c130 0 200 -70 200 -200"],8722:[280,-220,760,80,680,"680 220h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8723:[670,50,760,80,680,"680 610h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM680 220h-270v-270c-10 2 -20 3 -30 3s-20 -1 -30 -3v270h-270c2 10 3 20 3 30s-1 20 -3 30h270v270c10 -2 20 -3 30 -3s20 1 30 3v-270h270c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8724:[760,50,760,80,680,"680 220h-270v-270c-10 2 -20 3 -30 3s-20 -1 -30 -3v270h-270c2 10 3 20 3 30s-1 20 -3 30h270v270c10 -2 20 -3 30 -3s20 1 30 3v-270h270c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM440 700c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60"],8725:[650,150,486,80,406,"406 650l-275 -800c-9 2 -17 3 -26 3c-8 0 -17 -1 -25 -3l275 800c8 -2 17 -3 25 -3c9 0 17 1 26 3"],8726:[650,150,737,80,657,"657 -150c-9 2 -19 3 -28 3c-10 0 -20 -1 -29 -3l-520 800c9 -2 19 -3 29 -3c9 0 19 1 28 3"],8727:[451,-49,542,80,462,"462 215l-10 -8l-165 25l75 -149l-5 -12l-66 -22l-11 7l-27 165l-119 -118l-13 1l-41 57l3 12l149 77l-149 77l-3 12l41 57l13 1l119 -118l27 165l11 7l66 -22l5 -12l-75 -149l165 25l10 -8v-70"],8728:[410,-90,480,80,400,"400 250c0 -96 -64 -160 -160 -160s-160 64 -160 160s64 160 160 160s160 -64 160 -160zM352 250c0 67 -45 112 -112 112s-112 -45 -112 -112s45 -112 112 -112s112 45 112 112"],8729:[450,-50,560,80,480,"480 250c0 -120 -80 -200 -200 -200s-200 80 -200 200s80 200 200 200s200 -80 200 -200"],8730:[660,130,690,120,720,"720 600h-39l-276 -730c-14 2 -28 3 -42 3s-28 -1 -42 -3l-127 228h-74v60h146l110 -197l263 699h81v-60"],8733:[440,-60,798,80,718,"718 68c-20 -5 -41 -8 -62 -8c-87 0 -151 67 -201 141c-49 -73 -108 -139 -193 -139c-99 0 -182 76 -182 173c0 112 87 205 198 205c91 0 157 -70 210 -147c53 76 121 141 211 141c7 0 14 -2 19 -7c-2 -7 -3 -13 -3 -20s1 -14 3 -20h-49c-72 0 -125 -55 -167 -116 c48 -76 104 -164 185 -164c10 0 21 1 31 3c-2 -6 -3 -13 -3 -21c0 -7 1 -14 3 -21zM441 223c-49 78 -110 158 -201 158c-69 0 -127 -54 -127 -122c0 -88 77 -154 168 -154c71 0 119 56 160 118"],8734:[443,-57,943,80,863,"863 262c0 -114 -94 -205 -211 -205c-87 0 -147 71 -197 147c-49 -73 -108 -139 -193 -139c-99 0 -182 76 -182 173c0 112 87 205 198 205c91 0 157 -70 210 -147c52 74 117 139 205 139c95 0 170 -78 170 -173zM441 226c-49 78 -111 158 -201 158 c-69 0 -127 -53 -127 -122c0 -88 77 -154 168 -154c71 0 119 56 160 118zM830 238c0 86 -70 154 -155 154c-75 0 -129 -55 -173 -118c47 -75 101 -158 188 -158c73 0 140 51 140 122"],8736:[651,0,803,80,723,"723 609l-549 -549h527c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-600c-1 9 -4 18 -8 27c-3 8 -8 17 -13 24l600 600c6 -8 12 -16 19 -23s15 -14 24 -19"],8737:[651,103,803,80,723,"723 609l-297 -297c61 -70 98 -159 104 -252h171c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-171c-2 -34 -9 -69 -20 -103c-9 5 -18 9 -27 12c-10 3 -20 6 -30 7c9 28 15 56 17 84h-369c-1 9 -4 18 -8 27c-3 8 -8 17 -13 24l261 261c-22 18 -46 34 -72 48c7 8 12 16 17 25 c4 9 8 18 11 28c31 -16 60 -36 86 -58l297 296c6 -8 12 -16 19 -23s15 -14 24 -19zM470 60c-6 77 -37 151 -87 210l-209 -210h296"],8738:[529,29,737,80,657,"657 48c-5 -8 -10 -17 -14 -26c-4 -10 -7 -19 -9 -29l-158 65c-15 -31 -34 -60 -58 -87c-6 8 -13 15 -20 21c-8 7 -16 13 -25 18c19 22 35 46 48 71l-341 141c2 9 3 19 3 28s-1 19 -3 28l341 141c-13 25 -29 49 -48 71c9 5 17 11 25 18c7 6 14 13 20 21 c24 -27 43 -56 58 -87l158 65c2 -10 5 -19 9 -29c4 -9 9 -18 14 -26l-158 -66c30 -88 30 -184 0 -272zM444 137c23 73 23 153 0 226l-274 -113"],8739:[650,150,208,80,128,"128 -150c-8 2 -16 3 -24 3s-16 -1 -24 -3v800c8 -2 16 -3 24 -3s16 1 24 3v-800"],8740:[650,150,380,80,300,"300 375l-86 -132v-393c-8 2 -16 3 -24 3s-16 -1 -24 -3v319l-86 -133c2 15 3 30 3 45c0 14 -1 29 -3 44l86 132v393c8 -2 16 -3 24 -3s16 1 24 3v-319l86 133c-2 -15 -3 -30 -3 -44c0 -15 1 -30 3 -45"],8741:[650,150,376,80,296,"128 -150c-8 2 -16 3 -24 3s-16 -1 -24 -3v800c8 -2 16 -3 24 -3s16 1 24 3v-800zM296 -150c-8 2 -16 3 -24 3s-16 -1 -24 -3v800c8 -2 16 -3 24 -3s16 1 24 3v-800"],8742:[650,150,536,80,456,"456 495l-80 -123v-522c-8 2 -16 3 -24 3s-16 -1 -24 -3v448l-120 -184v-264c-8 2 -16 3 -24 3s-16 -1 -24 -3v190l-80 -124c2 15 3 30 3 45c0 14 -1 29 -3 44l80 123v522c8 -2 16 -3 24 -3s16 1 24 3v-448l120 184v264c8 -2 16 -3 24 -3s16 1 24 3v-190l80 124 c-2 -15 -3 -30 -3 -44c0 -15 1 -30 3 -45"],8743:[556,50,760,80,680,"680 -50c-11 2 -22 3 -33 3s-22 -1 -33 -3l-234 526l-234 -526c-11 2 -22 3 -33 3s-22 -1 -33 -3l270 606c10 -2 20 -3 30 -3s20 1 30 3"],8744:[550,56,760,80,680,"680 550l-270 -606c-10 2 -20 3 -30 3s-20 -1 -30 -3l-270 606c11 -2 22 -3 33 -3s22 1 33 3l234 -526l234 526c11 -2 22 -3 33 -3s22 1 33 3"],8745:[568,50,760,80,680,"680 -50c-10 2 -20 3 -30 3s-20 -1 -30 -3v318c0 156 -84 240 -240 240s-240 -84 -240 -240v-318c-10 2 -20 3 -30 3s-20 -1 -30 -3v318c0 195 105 300 300 300s300 -105 300 -300v-318"],8746:[550,68,760,80,680,"680 232c0 -195 -105 -300 -300 -300s-300 105 -300 300v318c10 -2 20 -3 30 -3s20 1 30 3v-318c0 -156 84 -240 240 -240s240 84 240 240v318c10 -2 20 -3 30 -3s20 1 30 3v-318"],8747:[796,296,634,80,554,"554 777c-6 -26 -12 -67 -9 -117h-63c-2 39 -3 66 -23 67c-48 2 -74 -30 -88 -105c-12 -67 -12 -248 -12 -372c0 -121 0 -260 -28 -360c-7 -22 -11 -40 -21 -54c-30 -38 -52 -61 -82 -95c-15 -16 -59 -37 -82 -37s-47 8 -66 19c6 26 12 67 9 117h63c2 -39 3 -66 24 -67 c48 -2 74 30 87 105c12 67 12 248 12 372c0 121 0 260 29 360c6 22 10 40 20 54c31 38 52 61 83 95c14 16 58 37 82 37c23 0 47 -8 65 -19"],8756:[447,-53,596,80,516,"358 387c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60zM516 113c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60zM200 113c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60"],8757:[447,-53,596,80,516,"358 113c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60zM516 387c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60zM200 387c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60"],8764:[337,-163,758,80,678,"678 324c-29 -89 -62 -139 -124 -156c-13 -4 -26 -5 -38 -5c-54 0 -107 30 -154 62c-36 25 -75 53 -117 53c-8 0 -16 -1 -24 -4c-47 -13 -81 -43 -103 -110c-5 4 -12 7 -18 9s-13 3 -20 3c29 89 62 139 124 156c13 4 26 5 38 5c54 0 107 -30 154 -62 c36 -25 75 -53 117 -53c8 0 16 1 24 4c47 13 81 43 103 110c6 -4 12 -7 18 -9c7 -2 13 -3 20 -3"],8765:[337,-163,758,80,678,"678 176c-7 0 -13 -1 -20 -3c-6 -2 -12 -5 -18 -9c-22 67 -56 97 -103 110c-8 3 -16 4 -24 4c-42 0 -81 -28 -117 -53c-47 -32 -100 -62 -154 -62c-12 0 -25 1 -38 5c-62 17 -95 67 -124 156c7 0 14 1 20 3s13 5 18 9c22 -67 56 -97 103 -110c8 -3 16 -4 24 -4 c42 0 81 28 117 53c47 32 100 62 154 62c12 0 25 -1 38 -5c62 -17 95 -67 124 -156"],8768:[549,49,351,80,271,"271 388c0 -57 -35 -110 -72 -157c-32 -40 -68 -84 -57 -135c10 -46 37 -82 101 -107c-4 -6 -8 -12 -10 -18c-3 -6 -4 -13 -5 -20c-85 34 -132 71 -145 133c-2 9 -3 19 -3 28c0 57 35 110 72 157c32 40 68 84 58 135c-10 46 -37 82 -102 107c5 6 8 12 10 18 c3 6 5 13 5 20c85 -34 132 -71 145 -133c2 -9 3 -19 3 -28"],8769:[457,-43,758,80,678,"678 324c-29 -89 -62 -139 -124 -156c-13 -4 -26 -5 -38 -5c-46 0 -90 21 -131 47l-85 -167c-8 2 -17 3 -26 3c-10 0 -19 -1 -27 -3l98 194c-31 21 -65 41 -100 41c-8 0 -16 -1 -24 -4c-47 -13 -81 -43 -103 -110c-5 4 -12 7 -18 9s-13 3 -20 3c29 89 62 139 124 156 c13 4 26 5 38 5c46 0 90 -21 131 -47l85 167c8 -2 17 -3 27 -3c9 0 18 1 26 3l-98 -194c31 -21 65 -41 100 -41c8 0 16 1 24 4c47 13 81 43 103 110c6 -4 12 -7 18 -9c7 -2 13 -3 20 -3"],8770:[390,-53,760,80,680,"680 330h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM679 214c-29 -89 -62 -139 -124 -156c-13 -4 -26 -5 -38 -5c-54 0 -107 30 -154 62c-36 25 -75 53 -117 53c-8 0 -16 -1 -24 -4c-47 -13 -81 -43 -103 -110c-6 4 -12 7 -18 9 c-7 2 -13 3 -20 3c29 89 62 139 124 156c13 4 26 5 38 5c54 0 107 -30 154 -62c36 -25 75 -53 117 -53c8 0 16 1 24 4c47 13 81 43 103 110c6 -4 12 -7 18 -9c7 -2 13 -3 20 -3"],8771:[447,-110,760,80,680,"680 110h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM679 434c-29 -89 -62 -139 -124 -156c-13 -4 -26 -5 -38 -5c-54 0 -107 30 -154 62c-36 25 -75 53 -117 53c-8 0 -16 -1 -24 -4c-47 -13 -81 -43 -103 -110c-6 4 -12 7 -18 9 c-7 2 -13 3 -20 3c29 89 62 139 124 156c13 4 26 5 38 5c54 0 107 -30 154 -62c36 -25 75 -53 117 -53c8 0 16 1 24 4c47 13 81 43 103 110c6 -4 12 -7 18 -9c7 -2 13 -3 20 -3"],8773:[517,-40,760,80,680,"679 504c-29 -89 -62 -139 -124 -156c-13 -4 -26 -5 -38 -5c-54 0 -107 30 -154 62c-36 25 -75 53 -117 53c-8 0 -16 -1 -24 -4c-47 -13 -81 -43 -103 -110c-6 4 -12 7 -18 9c-7 2 -13 3 -20 3c29 89 62 139 124 156c13 4 26 5 38 5c54 0 107 -30 154 -62 c36 -25 75 -53 117 -53c8 0 16 1 24 4c47 13 81 43 103 110c6 -4 12 -7 18 -9c7 -2 13 -3 20 -3zM680 220h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM680 40h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8774:[535,20,760,80,680,"679 521c-29 -88 -62 -138 -124 -156c-13 -3 -26 -5 -38 -5c-54 0 -107 30 -154 63c-36 25 -75 52 -117 52c-8 0 -16 -1 -24 -3c-47 -13 -81 -44 -103 -111c-6 4 -12 7 -18 9c-7 2 -13 4 -20 4c29 88 62 138 124 156c13 3 26 5 38 5c54 0 107 -30 154 -63 c36 -25 75 -52 117 -52c8 0 16 1 24 3c47 13 81 44 103 111c6 -4 12 -7 18 -9c7 -2 13 -4 20 -4zM680 40h-329l-31 -60c-8 2 -17 3 -26 3c-10 0 -19 -1 -27 -3l30 60h-217c2 10 3 20 3 30s-1 20 -3 30h248l61 120h-309c2 10 3 20 3 30s-1 20 -3 30h339l21 40 c8 -2 17 -3 27 -3c9 0 18 1 26 3l-20 -40h207c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-237l-62 -120h299c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8776:[447,-53,758,80,678,"678 434c-29 -89 -62 -139 -124 -156c-13 -4 -26 -5 -38 -5c-54 0 -107 30 -154 62c-36 25 -75 53 -117 53c-8 0 -16 -1 -24 -4c-47 -13 -81 -43 -103 -110c-5 4 -12 7 -18 9s-13 3 -20 3c29 89 62 139 124 156c13 4 26 5 38 5c54 0 107 -30 154 -62 c36 -25 75 -53 117 -53c8 0 16 1 24 4c47 13 81 43 103 110c6 -4 12 -7 18 -9c7 -2 13 -3 20 -3zM678 214c-29 -89 -62 -139 -124 -156c-13 -4 -26 -5 -38 -5c-54 0 -107 30 -154 62c-36 25 -75 53 -117 53c-8 0 -16 -1 -24 -4c-47 -13 -81 -43 -103 -110c-5 4 -12 7 -18 9 s-13 3 -20 3c29 89 62 139 124 156c13 4 26 5 38 5c54 0 107 -30 154 -62c36 -25 75 -53 117 -53c8 0 16 1 24 4c47 13 81 43 103 110c6 -4 12 -7 18 -9c7 -2 13 -3 20 -3"],8778:[517,-40,760,80,680,"679 504c-29 -89 -62 -139 -124 -156c-13 -4 -26 -5 -38 -5c-54 0 -107 30 -154 62c-36 25 -75 53 -117 53c-8 0 -16 -1 -24 -4c-47 -13 -81 -43 -103 -110c-6 4 -12 7 -18 9c-7 2 -13 3 -20 3c29 89 62 139 124 156c13 4 26 5 38 5c54 0 107 -30 154 -62 c36 -25 75 -53 117 -53c8 0 16 1 24 4c47 13 81 43 103 110c6 -4 12 -7 18 -9c7 -2 13 -3 20 -3zM679 324c-29 -89 -62 -139 -124 -156c-13 -4 -26 -5 -38 -5c-54 0 -107 30 -154 62c-36 25 -75 53 -117 53c-8 0 -16 -1 -24 -4c-47 -13 -81 -43 -103 -110c-6 4 -12 7 -18 9 c-7 2 -13 3 -20 3c29 89 62 139 124 156c13 4 26 5 38 5c54 0 107 -30 154 -62c36 -25 75 -53 117 -53c8 0 16 1 24 4c47 13 81 43 103 110c6 -4 12 -7 18 -9c7 -2 13 -3 20 -3zM680 40h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8781:[435,-65,760,80,680,"680 365c-91 -52 -195 -75 -300 -75s-209 23 -300 75c2 12 3 23 3 35s-1 23 -3 35c92 -53 194 -85 300 -85s208 32 300 85c-2 -12 -3 -23 -3 -35s1 -23 3 -35zM680 65c-92 53 -194 85 -300 85s-208 -32 -300 -85c2 12 3 23 3 35s-1 23 -3 35c91 52 195 75 300 75 s209 -23 300 -75c-2 -12 -3 -23 -3 -35s1 -23 3 -35"],8782:[490,-10,760,80,680,"680 330h-140h-60c0 60 -40 100 -100 100s-100 -40 -100 -100h-60h-140c2 10 3 20 3 30s-1 20 -3 30h150c21 62 76 100 150 100s129 -38 150 -100h150c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM680 110h-150c-21 -62 -76 -100 -150 -100s-129 38 -150 100h-150c2 10 3 20 3 30 s-1 20 -3 30h140h60c0 -60 40 -100 100 -100s100 40 100 100h60h140c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8783:[490,-110,760,80,680,"680 330h-140h-60c0 60 -40 100 -100 100s-100 -40 -100 -100h-60h-140c2 10 3 20 3 30s-1 20 -3 30h150c21 62 76 100 150 100s129 -38 150 -100h150c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM680 110h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30 "],8784:[630,-110,760,80,680,"680 330h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM680 110h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM440 570c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60"],8785:[630,130,760,80,680,"680 330h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM680 110h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM440 570c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60zM440 -70 c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60"],8786:[630,130,760,80,680,"680 330h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM680 110h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM200 570c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60zM680 -70 c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60"],8787:[630,130,760,80,680,"680 330h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM680 110h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM680 570c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60zM200 -70 c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60"],8790:[390,-110,760,80,680,"680 110h-600c2 10 3 20 3 30s-1 20 -3 30h158c-12 23 -18 50 -18 80s6 57 18 80h-158c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-158c12 -23 18 -50 18 -80s-6 -57 -18 -80h158c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM492 250 c0 67 -45 112 -112 112s-112 -45 -112 -112s45 -112 112 -112s112 45 112 112"],8791:[830,-110,760,80,680,"680 330h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM680 110h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM540 670c0 -96 -64 -160 -160 -160s-160 64 -160 160s64 160 160 160s160 -64 160 -160zM492 670 c0 67 -45 112 -112 112s-112 -45 -112 -112s45 -112 112 -112s112 45 112 112"],8796:[867,-110,760,80,680,"680 330h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM680 110h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM560 510h-360l175 357h15zM476 565l-106 226l-111 -226h217"],8800:[650,150,760,80,680,"680 110h-323l-89 -260c-8 2 -17 3 -25 3c-9 0 -18 -1 -26 -3l89 260h-226c2 10 3 20 3 30s-1 20 -3 30h247l55 160h-302c2 10 3 20 3 30s-1 20 -3 30h323l89 260c8 -2 17 -3 26 -3c8 0 17 1 25 3l-89 -260h226c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-247l-55 -160h302 c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8801:[500,0,760,80,680,"680 440h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM680 220h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM680 0h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8804:[623,113,766,80,686,"686 57l-606 253c2 10 3 20 3 30s-1 20 -3 30l606 253c-2 -11 -3 -22 -3 -33s1 -22 3 -33l-522 -217l522 -217c-2 -11 -3 -22 -3 -33s1 -22 3 -33zM686 -113h-606c2 10 3 20 3 30c0 11 -1 21 -3 30h606c-2 -9 -3 -19 -3 -30c0 -10 1 -20 3 -30"],8805:[623,113,766,80,686,"686 310l-606 -253c2 11 3 22 3 33s-1 22 -3 33l522 217l-522 217c2 11 3 22 3 33s-1 22 -3 33l606 -253c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM686 -113h-606c2 10 3 20 3 30c0 11 -1 21 -3 30h606c-2 -9 -3 -19 -3 -30c0 -10 1 -20 3 -30"],8806:[697,187,766,80,686,"686 163l-606 237c2 10 3 20 3 30s-1 20 -3 30l606 237c-2 -10 -3 -21 -3 -32s1 -22 3 -32l-518 -203l518 -203c-2 -10 -3 -21 -3 -32s1 -22 3 -32zM686 -7h-606c2 10 3 20 3 30s-1 20 -3 30h606c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM686 -187h-606c2 10 3 20 3 30 s-1 20 -3 30h606c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8807:[697,187,766,80,686,"686 400l-606 -237c2 10 3 21 3 32s-1 22 -3 32l518 203l-518 203c2 10 3 21 3 32s-1 22 -3 32l606 -237c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM686 -7h-606c2 10 3 20 3 30s-1 20 -3 30h606c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM686 -187h-606c2 10 3 20 3 30s-1 20 -3 30 h606c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8808:[697,267,766,80,686,"686 163l-606 237c2 10 3 20 3 30s-1 20 -3 30l606 237c-2 -10 -3 -21 -3 -32s1 -22 3 -32l-518 -203l518 -203c-2 -10 -3 -21 -3 -32s1 -22 3 -32zM686 -187h-353l-52 -80c-9 2 -19 3 -28 3c-10 0 -19 -1 -29 -3l52 80h-196c2 10 3 20 3 30s-1 20 -3 30h235l78 120h-313 c2 10 3 20 3 30s-1 20 -3 30h352l52 80c10 -2 19 -3 29 -3c9 0 19 1 28 3l-52 -80h197c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-236l-78 -120h314c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8809:[697,267,766,80,686,"686 400l-606 -237c2 10 3 21 3 32s-1 22 -3 32l518 203l-518 203c2 10 3 21 3 32s-1 22 -3 32l606 -237c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM686 -187h-353l-52 -80c-9 2 -19 3 -28 3c-10 0 -19 -1 -29 -3l52 80h-196c2 10 3 20 3 30s-1 20 -3 30h235l78 120h-313 c2 10 3 20 3 30s-1 20 -3 30h352l52 80c10 -2 19 -3 29 -3c9 0 19 1 28 3l-52 -80h197c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-236l-78 -120h314c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8810:[566,66,944,80,864,"529 -66l-449 286c2 10 3 20 3 30s-1 20 -3 30l449 286c-2 -12 -3 -24 -3 -36s1 -24 3 -36l-384 -244l384 -244c-2 -12 -3 -24 -3 -36s1 -24 3 -36zM864 -66l-449 286c2 10 3 20 3 30s-1 20 -3 30l449 286c-2 -12 -3 -24 -3 -36s1 -24 3 -36l-384 -244l384 -244 c-2 -12 -3 -24 -3 -36s1 -24 3 -36"],8811:[566,66,944,80,864,"864 220l-449 -286c2 12 3 24 3 36s-1 24 -3 36l384 244l-384 244c2 12 3 24 3 36s-1 24 -3 36l449 -286c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM529 220l-449 -286c2 12 3 24 3 36s-1 24 -3 36l384 244l-384 244c2 12 3 24 3 36s-1 24 -3 36l449 -286c-2 -10 -3 -20 -3 -30 s1 -20 3 -30"],8812:[668,168,459,80,379,"379 250c0 -118 -42 -219 -118 -300c33 -31 72 -59 118 -82c-5 -5 -9 -11 -12 -17s-5 -12 -6 -19c-50 25 -94 54 -132 88c-37 -34 -81 -63 -131 -88c-1 7 -3 13 -6 19s-7 12 -12 17c46 23 85 51 118 82c-76 81 -118 182 -118 300s42 219 118 300c-33 31 -72 59 -118 82 c5 5 9 11 12 17s5 12 6 19c50 -25 94 -54 131 -88c38 34 82 63 132 88c1 -7 3 -13 6 -19s7 -12 12 -17c-46 -23 -85 -51 -118 -82c76 -81 118 -182 118 -300zM319 250c0 102 -30 192 -90 265c-59 -73 -89 -163 -89 -265s30 -192 89 -265c60 73 90 163 90 265"],8814:[650,150,767,80,687,"687 -63l-280 131l-75 -218c-8 2 -17 3 -26 3c-8 0 -17 -1 -25 -3l82 238l-283 132c2 10 3 20 3 30s-1 20 -3 30l416 194l60 176c8 -2 17 -3 25 -3c9 0 18 1 26 3l-51 -148l131 61c-2 -11 -3 -22 -3 -33s1 -22 3 -33l-158 -74l-103 -298l261 -122c-2 -11 -3 -22 -3 -33 s1 -22 3 -33zM468 395l-310 -145l225 -105"],8815:[650,150,767,80,687,"687 220l-416 -194l-60 -176c-9 2 -17 3 -26 3c-8 0 -17 -1 -25 -3l51 148l-131 -61c2 11 3 22 3 33s-1 22 -3 33l158 74l102 298l-260 122c2 11 3 22 3 33s-1 22 -3 33l280 -131l75 218c8 -2 17 -3 25 -3c9 0 17 1 26 3l-82 -238l283 -132c-2 -10 -3 -20 -3 -30 s1 -20 3 -30zM609 250l-225 105l-86 -250"],8816:[678,178,766,80,686,"686 -113h-342l-22 -65c-8 2 -17 3 -25 3c-9 0 -17 -1 -26 -3l23 65h-214c2 10 3 20 3 30c0 11 -1 21 -3 30h234l80 232l-314 131c2 10 3 20 3 30s-1 20 -3 30l443 185l42 123c9 -2 17 -3 26 -3c8 0 17 1 25 3l-34 -99l104 44c-2 -11 -3 -22 -3 -33s1 -22 3 -33l-130 -54 l-98 -285l228 -95c-2 -11 -3 -22 -3 -33s1 -22 3 -33l-248 104l-73 -214h321c-2 -9 -3 -19 -3 -30c0 -10 1 -20 3 -30zM497 479l-333 -139l249 -104"],8817:[678,178,766,80,686,"686 -113h-463l-22 -65c-9 2 -17 3 -26 3c-8 0 -17 -1 -25 -3l22 65h-92c2 10 3 20 3 30c0 11 -1 21 -3 30h113l63 184l-176 -74c2 11 3 22 3 33s-1 22 -3 33l202 84l80 233l-282 117c2 11 3 22 3 33s-1 22 -3 33l302 -126l62 181c8 -2 17 -3 25 -3c9 0 17 1 26 3 l-69 -200l260 -108c-2 -10 -3 -20 -3 -30s1 -20 3 -30l-371 -154l-71 -209h442c-2 -9 -3 -19 -3 -30c0 -10 1 -20 3 -30zM602 340l-195 81l-66 -190"],8818:[651,141,766,80,686,"686 86l-606 253c2 10 3 20 3 30s-1 20 -3 30l606 252c-2 -10 -3 -21 -3 -32s1 -22 3 -33l-522 -217l522 -218c-2 -10 -3 -21 -3 -32s1 -22 3 -33zM682 20c-29 -89 -62 -138 -124 -156c-13 -4 -26 -5 -38 -5c-54 0 -107 30 -154 63c-36 25 -75 52 -117 52 c-8 0 -16 -1 -24 -3c-47 -14 -81 -44 -103 -111c-6 4 -12 7 -18 9c-7 2 -13 3 -20 3c29 89 62 139 124 156c13 4 26 6 38 6c54 0 107 -30 154 -63c36 -25 75 -53 117 -53c8 0 16 1 24 4c47 13 81 43 103 110c6 -3 12 -7 18 -9c7 -2 13 -3 20 -3"],8819:[651,141,766,80,686,"686 339l-606 -253c2 11 3 22 3 33s-1 22 -3 32l522 218l-522 217c2 11 3 22 3 33s-1 22 -3 32l606 -252c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM682 20c-29 -89 -62 -138 -124 -156c-13 -4 -26 -5 -38 -5c-54 0 -107 30 -154 63c-36 25 -75 52 -117 52c-8 0 -16 -1 -24 -3 c-47 -14 -81 -44 -103 -111c-6 4 -12 7 -18 9c-7 2 -13 3 -20 3c29 89 62 139 124 156c13 4 26 6 38 6c54 0 107 -30 154 -63c36 -25 75 -53 117 -53c8 0 16 1 24 4c47 13 81 43 103 110c6 -3 12 -7 18 -9c7 -2 13 -3 20 -3"],8822:[731,231,771,80,691,"686 197l-606 237c2 10 3 20 3 30s-1 20 -3 30l606 237c-2 -10 -3 -21 -3 -32s1 -21 3 -32l-518 -203l518 -203c-2 -10 -3 -21 -3 -32s1 -21 3 -32zM691 6l-605 -237c2 10 3 21 3 32s-1 21 -3 32l517 203l-517 203c2 10 3 21 3 32s-1 21 -3 32l605 -237 c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8823:[731,231,771,80,691,"691 434l-605 -237c2 11 3 21 3 32s-1 22 -3 32l517 203l-517 203c2 11 3 21 3 32s-1 22 -3 32l605 -237c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM686 -231l-606 237c2 10 3 20 3 30s-1 20 -3 30l606 237c-2 -11 -3 -21 -3 -32s1 -22 3 -32l-518 -203l518 -203 c-2 -11 -3 -21 -3 -32s1 -22 3 -32"],8826:[578,78,785,80,705,"705 -42c-9 -4 -18 -9 -26 -16c-8 -6 -15 -13 -22 -20c-138 180 -350 289 -577 298c2 10 3 20 3 30s-1 20 -3 30c227 9 439 118 577 298c7 -7 14 -14 22 -20c8 -7 17 -12 26 -16c-110 -143 -262 -244 -433 -292c171 -48 323 -149 433 -292"],8827:[578,78,785,80,705,"705 220c-227 -9 -439 -118 -577 -298c-7 7 -14 14 -22 20c-8 7 -17 12 -26 16c110 143 262 244 433 292c-171 48 -323 149 -433 292c9 4 18 9 26 16c8 6 15 13 22 20c138 -180 350 -289 577 -298c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8828:[701,201,785,80,705,"705 81c-9 -5 -18 -10 -26 -16s-15 -13 -22 -21c-138 180 -350 289 -577 299c2 9 3 19 3 30c0 10 -1 20 -3 30c227 9 439 118 577 298c7 -8 14 -15 22 -21s17 -11 26 -16c-110 -142 -262 -244 -433 -291c171 -48 323 -150 433 -292zM649 -178c-10 -2 -20 -5 -29 -9 c-9 -3 -18 -8 -27 -14c-89 214 -290 352 -512 363c2 10 3 20 3 30s-1 20 -3 30c246 -12 469 -163 568 -400"],8829:[701,201,785,80,705,"705 343c-227 -10 -439 -119 -577 -299c-7 8 -14 15 -22 21s-17 11 -26 16c110 142 262 244 433 292c-171 47 -323 149 -433 291c9 5 18 10 26 16s15 13 22 21c138 -180 350 -289 577 -298c-2 -10 -3 -20 -3 -30c0 -11 1 -21 3 -30zM704 162 c-222 -11 -423 -149 -512 -363c-9 6 -18 11 -27 14c-9 4 -19 7 -29 9c99 237 322 388 568 400c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8830:[668,158,758,80,678,"676 630c-102 -127 -240 -217 -394 -261c154 -44 292 -135 394 -261c-9 -5 -17 -11 -25 -17s-15 -13 -22 -21c-133 166 -334 264 -547 269c2 10 3 20 3 30s-1 20 -3 30c213 4 414 102 547 269c7 -8 14 -15 22 -22c8 -6 16 -11 25 -16zM678 4c-29 -89 -62 -139 -124 -156 c-13 -4 -26 -6 -38 -6c-54 0 -107 31 -154 63c-36 25 -75 53 -117 53c-8 0 -16 -1 -24 -4c-47 -13 -81 -43 -103 -110c-5 4 -12 7 -18 9s-13 3 -20 3c29 89 62 138 124 156c13 4 26 5 38 5c54 0 107 -30 154 -62c36 -25 75 -53 117 -53c8 0 16 1 24 3c47 14 81 44 103 111 c6 -4 12 -7 18 -9c7 -2 13 -3 20 -3"],8831:[668,158,758,80,678,"676 339c-213 -5 -413 -103 -547 -269c-7 8 -14 15 -22 21s-16 12 -25 17c102 126 240 217 394 261c-154 44 -292 134 -394 261c9 5 17 10 25 16c8 7 15 14 22 22c134 -167 334 -265 547 -269c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM678 4c-29 -89 -62 -139 -124 -156 c-13 -4 -26 -6 -38 -6c-54 0 -107 31 -154 63c-36 25 -75 53 -117 53c-8 0 -16 -1 -24 -4c-47 -13 -81 -43 -103 -110c-5 4 -12 7 -18 9s-13 3 -20 3c29 89 62 138 124 156c13 4 26 5 38 5c54 0 107 -30 154 -62c36 -25 75 -53 117 -53c8 0 16 1 24 3c47 14 81 44 103 111 c6 -4 12 -7 18 -9c7 -2 13 -3 20 -3"],8832:[650,150,785,80,705,"705 -42c-9 -4 -18 -9 -26 -16c-8 -6 -15 -13 -22 -20c-74 96 -168 172 -275 223l-102 -295c-8 2 -16 3 -25 3s-17 -1 -25 -3l108 314c-81 33 -169 52 -258 56c2 10 3 20 3 30s-1 20 -3 30c116 5 228 35 328 88l97 282c8 -2 16 -3 25 -3s17 1 25 3l-84 -244 c71 46 134 104 186 172c7 -7 14 -14 22 -20c8 -7 17 -12 26 -16c-72 -94 -162 -169 -264 -224l-40 -116c118 -55 223 -138 304 -244zM380 289c-35 -16 -71 -29 -108 -39c29 -8 57 -18 85 -29"],8833:[650,150,785,80,705,"705 220c-116 -5 -228 -35 -328 -88l-97 -282c-8 2 -16 3 -25 3s-17 -1 -25 -3l84 244c-71 -46 -134 -104 -186 -172c-7 7 -14 14 -22 20c-8 7 -17 12 -26 16c72 94 162 169 264 224l40 116c-118 55 -223 138 -304 244c9 4 18 9 26 16c8 6 15 13 22 20 c74 -96 168 -172 275 -223l102 295c8 -2 16 -3 25 -3s17 1 25 3l-108 -314c81 -33 169 -52 258 -56c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM513 250c-29 8 -57 18 -85 29l-23 -68c35 16 71 29 108 39"],8834:[550,50,778,80,698,"698 -50h-318c-195 0 -300 105 -300 300s105 300 300 300h318c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-318c-156 0 -240 -84 -240 -240s84 -240 240 -240h318c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8835:[550,50,778,80,698,"698 250c0 -195 -105 -300 -300 -300h-318c2 10 3 20 3 30s-1 20 -3 30h318c156 0 240 84 240 240s-84 240 -240 240h-318c2 10 3 20 3 30s-1 20 -3 30h318c195 0 300 -105 300 -300"],8838:[640,140,778,80,698,"698 40h-318c-195 0 -300 105 -300 300s105 300 300 300h318c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-318c-156 0 -240 -84 -240 -240s84 -240 240 -240h318c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM698 -140h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30 s1 -20 3 -30"],8839:[640,140,778,80,698,"698 340c0 -195 -105 -300 -300 -300h-318c2 10 3 20 3 30s-1 20 -3 30h318c156 0 240 84 240 240s-84 240 -240 240h-318c2 10 3 20 3 30s-1 20 -3 30h318c195 0 300 -105 300 -300zM680 -140h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8840:[690,190,778,80,698,"698 -140h-448l-17 -50c-8 2 -17 3 -25 3c-9 0 -18 -1 -26 -3l17 50h-101c2 10 3 20 3 30s-1 20 -3 30h122l46 135c-121 35 -186 132 -186 285c0 195 105 300 300 300h88l17 50c8 -2 17 -3 26 -3c8 0 17 1 25 3l-17 -50h179c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-200 l-164 -477c14 -2 30 -3 46 -3h318c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-318c-23 0 -46 2 -66 5l-43 -125h427c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM447 580h-67c-156 0 -240 -84 -240 -240c0 -121 51 -199 146 -228"],8841:[690,190,778,80,698,"698 340c0 -195 -105 -300 -300 -300h-86l-41 -120h409c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-430l-17 -50c-8 2 -17 3 -25 3c-9 0 -18 -1 -26 -3l17 50h-119c2 10 3 20 3 30s-1 20 -3 30h140l41 120h-181c2 10 3 20 3 30s-1 20 -3 30h202l164 477c-15 2 -31 3 -48 3h-318 c2 10 3 20 3 30s-1 20 -3 30h318c24 0 47 -2 68 -5l19 55c8 -2 17 -3 26 -3c8 0 17 1 25 3l-23 -65c121 -36 185 -133 185 -285zM638 340c0 120 -50 198 -144 227l-161 -467h65c156 0 240 84 240 240"],8842:[640,220,778,80,698,"698 40h-318c-195 0 -300 105 -300 300s105 300 300 300h318c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-318c-156 0 -240 -84 -240 -240s84 -240 240 -240h318c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM698 -140h-291l-52 -80c-9 2 -19 3 -28 3c-10 0 -20 -1 -29 -3l52 80h-252 c2 10 3 20 3 30s-1 20 -3 30h291l52 80c9 -2 19 -3 29 -3c9 0 19 1 28 3l-52 -80h252c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8843:[640,220,778,80,698,"698 340c0 -195 -105 -300 -300 -300h-318c2 10 3 20 3 30s-1 20 -3 30h318c156 0 240 84 240 240s-84 240 -240 240h-318c2 10 3 20 3 30s-1 20 -3 30h318c195 0 300 -105 300 -300zM680 -140h-291l-52 -80c-9 2 -19 3 -28 3c-10 0 -20 -1 -29 -3l52 80h-252 c2 10 3 20 3 30s-1 20 -3 30h291l52 80c9 -2 19 -3 29 -3c9 0 19 1 28 3l-52 -80h252c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8846:[550,68,760,80,680,"680 232c0 -195 -105 -300 -300 -300s-300 105 -300 300v318c10 -2 20 -3 30 -3s20 1 30 3v-318c0 -156 84 -240 240 -240s240 84 240 240v318c10 -2 20 -3 30 -3s20 1 30 3v-318zM560 220h-150v-150c-10 2 -20 3 -30 3s-20 -1 -30 -3v150h-150c2 10 3 20 3 30 s-1 20 -3 30h150v150c10 -2 20 -3 30 -3s20 1 30 3v-150h150c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8847:[550,50,760,80,680,"680 -50h-570c-4 6 -8 12 -13 17s-11 9 -17 13v540c6 4 12 8 17 13s9 11 13 17h570c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-540v-480h540c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8848:[550,50,760,80,680,"680 520v-540c-6 -4 -12 -8 -17 -13s-9 -11 -13 -17h-570c2 10 3 20 3 30s-1 20 -3 30h540v480h-540c2 10 3 20 3 30s-1 20 -3 30h570c4 -6 8 -12 13 -17s11 -9 17 -13"],8849:[640,140,760,80,680,"680 40h-570c-4 6 -8 12 -13 17s-11 9 -17 13v540c6 4 12 8 17 13s9 11 13 17h570c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-540v-480h540c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM680 -140h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8850:[640,140,760,80,680,"680 610v-540c-6 -4 -12 -8 -17 -13s-9 -11 -13 -17h-570c2 10 3 20 3 30s-1 20 -3 30h540v480h-540c2 10 3 20 3 30s-1 20 -3 30h570c4 -6 8 -12 13 -17s11 -9 17 -13zM680 -140h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8851:[565,35,676,80,596,"596 -35c-10 2 -20 3 -30 3s-20 -1 -30 -3v540h-396v-540c-10 2 -20 3 -30 3s-20 -1 -30 -3v570c6 4 12 8 17 13s9 11 13 17h456c4 -6 8 -12 13 -17s11 -9 17 -13v-570"],8852:[535,65,676,80,596,"596 535v-570c-6 -4 -12 -8 -17 -13s-9 -11 -13 -17h-456c-4 6 -8 12 -13 17s-11 9 -17 13v570c10 -2 20 -3 30 -3s20 1 30 3v-540h396v540c10 -2 20 -3 30 -3s20 1 30 3"],8853:[568,68,796,80,716,"655 280c-12 128 -99 215 -227 227v-227h227zM368 507c-128 -12 -215 -99 -227 -227h227v227zM368 -7v227h-227c12 -128 99 -215 227 -227zM655 220h-227v-227c128 12 215 99 227 227zM716 250c0 -191 -127 -318 -318 -318s-318 127 -318 318s127 318 318 318 s318 -127 318 -318"],8854:[568,68,796,80,716,"655 280c-13 138 -112 228 -257 228s-244 -90 -257 -228h514zM655 220h-514c13 -138 112 -228 257 -228s244 90 257 228zM716 250c0 -191 -127 -318 -318 -318s-318 127 -318 318s127 318 318 318s318 -127 318 -318"],8855:[568,68,796,80,716,"656 250c0 65 -18 121 -51 164l-165 -164l165 -164c33 43 51 99 51 164zM562 457c-43 33 -99 51 -164 51s-121 -18 -164 -51l164 -165zM356 250l-165 164c-33 -43 -51 -99 -51 -164s18 -121 51 -164zM562 43l-164 165l-164 -165c43 -33 99 -51 164 -51s121 18 164 51z M716 250c0 -191 -127 -318 -318 -318s-318 127 -318 318s127 318 318 318s318 -127 318 -318"],8856:[568,68,796,80,716,"656 250c0 113 -55 198 -145 236l-169 -489c18 -3 37 -5 56 -5c155 0 258 103 258 258zM454 503c-18 3 -37 5 -56 5c-155 0 -258 -103 -258 -258c0 -113 55 -198 145 -236zM716 250c0 -191 -127 -318 -318 -318s-318 127 -318 318s127 318 318 318s318 -127 318 -318"],8857:[568,68,796,80,716,"716 250c0 -191 -127 -318 -318 -318s-318 127 -318 318s127 318 318 318s318 -127 318 -318zM656 250c0 155 -103 258 -258 258s-258 -103 -258 -258s103 -258 258 -258s258 103 258 258zM458 250c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60"],8858:[568,68,796,80,716,"716 250c0 -191 -127 -318 -318 -318s-318 127 -318 318s127 318 318 318s318 -127 318 -318zM656 250c0 155 -103 258 -258 258s-258 -103 -258 -258s103 -258 258 -258s258 103 258 258zM558 250c0 -96 -64 -160 -160 -160s-160 64 -160 160s64 160 160 160 s160 -64 160 -160zM510 250c0 67 -45 112 -112 112s-112 -45 -112 -112s45 -112 112 -112s112 45 112 112"],8859:[568,68,796,80,716,"716 250c0 -191 -127 -318 -318 -318s-318 127 -318 318s127 318 318 318s318 -127 318 -318zM656 250c0 155 -103 258 -258 258s-258 -103 -258 -258s103 -258 258 -258s258 103 258 258zM558 220l-10 -8l-134 26l67 -119l-5 -12l-57 -18l-11 6l-16 136l-93 -100l-13 1 l-35 48l3 13l124 57l-124 57l-3 13l35 48l13 1l93 -100l16 136l11 6l57 -18l5 -12l-67 -119l134 26l10 -8v-60"],8861:[568,68,796,80,716,"716 250c0 -191 -127 -318 -318 -318s-318 127 -318 318s127 318 318 318s318 -127 318 -318zM656 250c0 155 -103 258 -258 258s-258 -103 -258 -258s103 -258 258 -258s258 103 258 258zM596 220h-396c2 10 3 20 3 30s-1 20 -3 30h396c-2 -10 -3 -20 -3 -30 s1 -20 3 -30"],8862:[550,50,760,80,680,"620 490h-210v-210h210v210zM350 490h-210v-210h210v210zM350 10v210h-210v-210h210zM620 10v210h-210v-210h210zM680 -20c-6 -4 -12 -8 -17 -13s-9 -11 -13 -17h-540c-4 6 -8 12 -13 17s-11 9 -17 13v540c6 4 12 8 17 13s9 11 13 17h540c4 -6 8 -12 13 -17s11 -9 17 -13 v-540"],8863:[550,50,760,80,680,"620 490h-480v-210h480v210zM620 10v210h-480v-210h480zM680 -20c-6 -4 -12 -8 -17 -13s-9 -11 -13 -17h-540c-4 6 -8 12 -13 17s-11 9 -17 13v540c6 4 12 8 17 13s9 11 13 17h540c4 -6 8 -12 13 -17s11 -9 17 -13v-540"],8864:[550,50,760,80,680,"578 490h-396l198 -198zM338 250l-198 198v-396zM578 10l-198 198l-198 -198h396zM620 448l-198 -198l198 -198v396zM680 -20c-6 -4 -12 -8 -17 -13s-9 -11 -13 -17h-540c-4 6 -8 12 -13 17s-11 9 -17 13v540c6 4 12 8 17 13s9 11 13 17h540c4 -6 8 -12 13 -17 s11 -9 17 -13v-540"],8865:[550,50,760,80,680,"680 -20c-6 -4 -12 -8 -17 -13s-9 -11 -13 -17h-540c-4 6 -8 12 -13 17s-11 9 -17 13v540c6 4 12 8 17 13s9 11 13 17h540c4 -6 8 -12 13 -17s11 -9 17 -13v-540zM620 490h-480v-480h480v480zM440 250c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60"],8866:[650,0,760,80,680,"680 295h-540v-295c-10 2 -20 3 -30 3s-20 -1 -30 -3v650c10 -2 20 -3 30 -3s20 1 30 3v-295h540c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8867:[650,0,760,80,680,"680 0c-10 2 -20 3 -30 3s-20 -1 -30 -3v295h-540c2 10 3 20 3 30s-1 20 -3 30h540v295c10 -2 20 -3 30 -3s20 1 30 3v-650"],8868:[650,0,760,80,680,"680 590h-270v-590c-10 2 -20 3 -30 3s-20 -1 -30 -3v590h-270c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8869:[650,0,760,80,680,"680 0h-600c2 10 3 20 3 30s-1 20 -3 30h270v590c10 -2 20 -3 30 -3s20 1 30 3v-590h270c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8872:[650,150,760,80,680,"680 110h-540v-260c-10 2 -20 3 -30 3s-20 -1 -30 -3v800c10 -2 20 -3 30 -3s20 1 30 3v-260h540c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-540v-160h540c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8873:[650,150,770,80,690,"140 -150c-10 2 -20 3 -30 3s-20 -1 -30 -3v800c10 -2 20 -3 30 -3s20 1 30 3v-800zM690 220h-370v-370c-10 2 -20 3 -30 3s-20 -1 -30 -3v800c10 -2 20 -3 30 -3s20 1 30 3v-370h370c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8874:[650,150,950,80,870,"320 -150c-10 2 -20 3 -30 3s-20 -1 -30 -3v800c10 -2 20 -3 30 -3s20 1 30 3v-800zM140 -150c-10 2 -20 3 -30 3s-20 -1 -30 -3v800c10 -2 20 -3 30 -3s20 1 30 3v-800zM870 220h-370v-370c-10 2 -20 3 -30 3s-20 -1 -30 -3v800c10 -2 20 -3 30 -3s20 1 30 3v-370h370 c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8876:[650,150,737,80,657,"657 650l-240 -370h213c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-252l-118 -181v-189c-10 2 -20 3 -30 3s-20 -1 -30 -3v97l-63 -97c-9 2 -19 3 -28 3c-10 0 -20 -1 -29 -3l120 185v615c10 -2 20 -3 30 -3s20 1 30 3v-370h100l240 370c9 -2 19 -3 29 -3c9 0 19 1 28 3z M320 220h-60v-93"],8877:[650,150,880,80,800,"800 110h-494l-46 -71v-189c-10 2 -20 3 -30 3s-20 -1 -30 -3v97l-63 -97c-9 2 -19 3 -28 3c-10 0 -20 -1 -29 -3l120 185v615c10 -2 20 -3 30 -3s20 1 30 3v-260h171l169 260c9 -2 19 -3 29 -3c9 0 19 1 28 3l-169 -260h312c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-351 l-104 -160h455c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM392 330h-132v-160h28"],8878:[650,150,890,80,810,"810 220h-370v-370c-10 2 -20 3 -30 3s-20 -1 -30 -3v373l-120 -184v-189c-10 2 -20 3 -30 3s-20 -1 -30 -3v97l-63 -97c-9 2 -19 3 -28 3c-10 0 -20 -1 -29 -3l120 185v615c10 -2 20 -3 30 -3s20 1 30 3v-523l120 185v338c10 -2 20 -3 30 -3s20 1 30 3v-246l160 246 c9 -2 19 -3 29 -3c9 0 19 1 28 3l-217 -334v-36h370c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8879:[650,150,890,80,810,"810 110h-370v-260c-10 2 -20 3 -30 3s-20 -1 -30 -3v373l-120 -184v-189c-10 2 -20 3 -30 3s-20 -1 -30 -3v97l-63 -97c-9 2 -19 3 -28 3c-10 0 -20 -1 -29 -3l120 185v615c10 -2 20 -3 30 -3s20 1 30 3v-523l120 185v338c10 -2 20 -3 30 -3s20 1 30 3v-246l160 246 c9 -2 19 -3 29 -3c9 0 19 1 28 3l-169 -260h322c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-361l-9 -14v-146h370c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8882:[577,77,803,80,723,"723 -77l-643 300c2 9 3 18 3 27s-1 18 -3 27l643 300v-654zM663 483l-499 -233l499 -233v466"],8883:[577,77,803,80,723,"723 223l-643 -300v654l643 -300c-2 -9 -3 -18 -3 -27s1 -18 3 -27zM639 250l-499 233v-466"],8884:[630,130,802,80,722,"722 40l-642 267c2 9 3 19 3 28s-1 19 -3 28l642 267v-590zM662 130v410l-492 -205zM722 -130h-642c2 10 3 20 3 30s-1 20 -3 30h642c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8885:[630,130,802,80,722,"722 307l-642 -267v590l642 -267c-2 -9 -3 -19 -3 -28s1 -19 3 -28zM632 335l-492 205v-410zM722 -130h-642c2 10 3 20 3 30s-1 20 -3 30h642c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8888:[410,-90,920,80,840,"840 250c0 -96 -64 -160 -160 -160c-86 0 -146 51 -158 130h-442c2 10 3 20 3 30s-1 20 -3 30h442c12 79 72 130 158 130c96 0 160 -64 160 -160zM792 250c0 67 -45 112 -112 112s-112 -45 -112 -112s45 -112 112 -112s112 45 112 112"],8890:[650,0,760,80,680,"680 590h-270v-590c-10 2 -20 3 -30 3s-20 -1 -30 -3v590h-270c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8891:[580,80,760,80,680,"680 580l-270 -488c-10 2 -20 3 -30 3s-20 -1 -30 -3l-270 488c11 -2 23 -3 34 -3c12 0 23 1 35 3l231 -418l231 418c12 -2 23 -3 35 -3c11 0 23 1 34 3zM680 -80h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8892:[580,80,760,80,680,"680 -80c-11 2 -23 3 -34 3c-12 0 -23 -1 -35 -3l-231 418l-231 -418c-12 2 -23 3 -35 3c-11 0 -23 -1 -34 -3l270 488c10 -2 20 -3 30 -3s20 1 30 3zM680 520h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8900:[463,-37,586,80,506,"443 250l-150 150l-149 -150l149 -150zM506 229l-192 -192c-7 2 -14 3 -21 3s-14 -1 -21 -3l-192 192c2 7 3 14 3 21s-1 14 -3 21l192 192c7 -2 14 -3 21 -3s14 1 21 3l192 -192c-2 -7 -3 -14 -3 -21s1 -14 3 -21"],8901:[310,-190,280,80,200,"200 250c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60"],8902:[470,-66,585,80,505,"505 308l-156 -77l81 -153l-16 -12l-122 124l-121 -124l-16 12l80 153l-155 77l6 19l171 -28l25 171h20l26 -171l170 28"],8904:[483,-17,644,80,564,"280 250l-140 140v-280zM504 390l-139 -140l139 -140v280zM564 68c-10 -7 -19 -15 -27 -24c-9 -8 -17 -17 -24 -27l-191 191l-191 -191c-7 10 -15 19 -23 27c-9 9 -18 17 -28 24v364c10 7 19 15 28 24c8 8 16 17 23 27l191 -191l191 191c7 -10 15 -19 24 -27 c8 -9 17 -17 27 -24v-364"],8905:[483,-17,635,80,555,"555 441l-190 -191l190 -191c-8 -5 -16 -12 -23 -19s-13 -15 -19 -23l-191 191l-191 -191c-7 10 -15 19 -23 27c-9 9 -18 17 -28 24v364c10 7 19 15 28 24c8 8 16 17 23 27l191 -191l191 191c6 -8 12 -16 19 -23s15 -14 23 -19zM280 250l-140 140v-280"],8906:[483,-17,635,80,555,"555 432v-364c-9 -7 -19 -15 -27 -24c-9 -8 -17 -17 -24 -27l-191 191l-191 -191c-5 8 -12 16 -19 23s-15 14 -23 19l191 191l-191 191c8 5 16 12 23 19s14 15 19 23l191 -191l191 191c7 -10 15 -19 24 -27c8 -9 18 -17 27 -24zM495 110v280l-139 -140"],8907:[483,-17,627,80,547,"547 59c-9 -5 -17 -12 -24 -19s-13 -15 -19 -23l-191 191l-191 -191c-5 8 -12 16 -19 23s-15 14 -23 19l191 191l-191 191c8 5 16 12 23 19s14 15 19 23"],8908:[483,-17,627,80,547,"547 59c-9 -5 -17 -12 -24 -19s-13 -15 -19 -23l-191 191l-191 -191c-5 8 -12 16 -19 23s-15 14 -23 19l424 424c6 -8 12 -16 19 -23s15 -14 24 -19l-191 -191"],8909:[447,-110,760,80,680,"680 110h-600c2 10 3 20 3 30s-1 20 -3 30h600c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM679 286c-7 0 -13 -1 -20 -3c-6 -2 -12 -5 -18 -9c-22 67 -56 97 -103 110c-8 3 -16 4 -24 4c-42 0 -81 -28 -117 -53c-47 -32 -100 -62 -154 -62c-12 0 -25 1 -38 5 c-62 17 -95 67 -124 156c7 0 13 1 20 3c6 2 12 5 18 9c22 -67 56 -97 103 -110c8 -3 16 -4 24 -4c42 0 81 28 117 53c47 32 100 62 154 62c12 0 25 -1 38 -5c62 -17 95 -67 124 -156"],8910:[550,49,786,80,706,"706 550c-175 -152 -287 -368 -283 -599c-10 2 -20 3 -30 3s-20 -1 -30 -3c4 231 -108 447 -283 599c15 -2 30 -3 46 -3c15 0 30 1 46 3c109 -95 183 -221 221 -359c38 138 112 264 221 359c15 -2 31 -3 46 -3s31 1 46 3"],8911:[549,50,786,80,706,"706 -50c-15 2 -30 3 -46 3c-15 0 -30 -1 -46 -3c-109 95 -183 221 -221 359c-38 -138 -112 -264 -221 -359c-15 2 -31 3 -46 3s-31 -1 -46 -3c175 152 287 368 283 599c10 -2 20 -3 30 -3s20 1 30 3c-4 -231 108 -447 283 -599"],8912:[550,50,778,80,698,"698 -50h-318c-195 0 -300 105 -300 300s105 300 300 300h318c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-318c-156 0 -240 -84 -240 -240s84 -240 240 -240h318c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM698 90h-318c-104 0 -160 56 -160 160s56 160 160 160h318 c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-318c-65 0 -100 -35 -100 -100s35 -100 100 -100h318c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8913:[550,50,778,80,698,"698 250c0 -195 -105 -300 -300 -300h-318c2 10 3 20 3 30s-1 20 -3 30h318c156 0 240 84 240 240s-84 240 -240 240h-318c2 10 3 20 3 30s-1 20 -3 30h318c195 0 300 -105 300 -300zM558 250c0 -104 -56 -160 -160 -160h-318c2 10 3 20 3 30s-1 20 -3 30h318 c65 0 100 35 100 100s-35 100 -100 100h-318c2 10 3 20 3 30s-1 20 -3 30h318c104 0 160 -56 160 -160"],8914:[568,50,760,80,680,"680 -50c-10 2 -20 3 -30 3s-20 -1 -30 -3v318c0 156 -84 240 -240 240s-240 -84 -240 -240v-318c-10 2 -20 3 -30 3s-20 -1 -30 -3v318c0 195 105 300 300 300s300 -105 300 -300v-318zM540 -50c-10 2 -20 3 -30 3s-20 -1 -30 -3v318c0 65 -35 100 -100 100 s-100 -35 -100 -100v-318c-10 2 -20 3 -30 3s-20 -1 -30 -3v318c0 104 56 160 160 160s160 -56 160 -160v-318"],8915:[550,68,760,80,680,"680 232c0 -195 -105 -300 -300 -300s-300 105 -300 300v318c10 -2 20 -3 30 -3s20 1 30 3v-318c0 -156 84 -240 240 -240s240 84 240 240v318c10 -2 20 -3 30 -3s20 1 30 3v-318zM540 232c0 -104 -56 -160 -160 -160s-160 56 -160 160v318c10 -2 20 -3 30 -3s20 1 30 3 v-318c0 -65 35 -100 100 -100s100 35 100 100v318c10 -2 20 -3 30 -3s20 1 30 3v-318"],8918:[563,63,767,80,687,"687 -63l-607 283c2 10 3 20 3 30s-1 20 -3 30l607 283c-2 -11 -3 -22 -3 -33s1 -22 3 -33l-529 -247l529 -247c-2 -11 -3 -22 -3 -33s1 -22 3 -33zM589 250c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60"],8919:[563,63,767,80,687,"687 220l-607 -283c2 11 3 22 3 33s-1 22 -3 33l529 247l-529 247c2 11 3 22 3 33s-1 22 -3 33l607 -283c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM297 250c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60"],8920:[566,66,1279,80,1199,"529 -66l-449 286c2 10 3 20 3 30s-1 20 -3 30l449 286c-2 -12 -3 -24 -3 -36s1 -24 3 -36l-384 -244l384 -244c-2 -12 -3 -24 -3 -36s1 -24 3 -36zM864 -66l-449 286c2 10 3 20 3 30s-1 20 -3 30l449 286c-2 -12 -3 -24 -3 -36s1 -24 3 -36l-384 -244l384 -244 c-2 -12 -3 -24 -3 -36s1 -24 3 -36zM1199 -66l-448 286c2 10 3 20 3 30s-1 20 -3 30l448 286c-2 -12 -3 -24 -3 -36s1 -24 3 -36l-384 -244l384 -244c-2 -12 -3 -24 -3 -36s1 -24 3 -36"],8921:[566,66,1279,80,1199,"1199 220l-448 -286c2 12 3 24 3 36s-1 24 -3 36l384 244l-384 244c2 12 3 24 3 36s-1 24 -3 36l448 -286c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM864 220l-449 -286c2 12 3 24 3 36s-1 24 -3 36l384 244l-384 244c2 12 3 24 3 36s-1 24 -3 36l449 -286 c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM529 220l-449 -286c2 12 3 24 3 36s-1 24 -3 36l384 244l-384 244c2 12 3 24 3 36s-1 24 -3 36l449 -286c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8922:[844,344,766,80,686,"686 310l-606 237c2 10 3 20 3 30s-1 20 -3 30l606 237c-2 -10 -3 -21 -3 -32s1 -21 3 -32l-518 -203l518 -203c-2 -10 -3 -21 -3 -32s1 -21 3 -32zM686 220h-606c2 10 3 20 3 30s-1 20 -3 30h606c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM686 -107l-606 -237c2 10 3 21 3 32 s-1 21 -3 32l518 203l-518 203c2 10 3 21 3 32s-1 21 -3 32l606 -237c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8923:[844,344,766,80,686,"686 547l-606 -237c2 11 3 21 3 32s-1 22 -3 32l518 203l-518 203c2 11 3 21 3 32s-1 22 -3 32l606 -237c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM686 220h-606c2 10 3 20 3 30s-1 20 -3 30h606c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM686 -344l-606 237c2 10 3 20 3 30 s-1 20 -3 30l606 237c-2 -11 -3 -21 -3 -32s1 -22 3 -32l-518 -203l518 -203c-2 -11 -3 -21 -3 -32s1 -22 3 -32"],8926:[701,201,785,80,705,"705 419c-110 -142 -262 -244 -433 -292c171 -47 323 -149 433 -291c-9 -5 -18 -10 -26 -16s-15 -13 -22 -21c-138 180 -350 289 -577 298c2 10 3 20 3 30c0 11 -1 21 -3 30c227 10 439 119 577 299c7 -8 14 -15 22 -21s17 -11 26 -16zM649 678 c-99 -237 -322 -388 -568 -400c2 10 3 20 3 30s-1 20 -3 30c222 11 423 149 512 363c9 -6 18 -11 27 -14c9 -4 19 -7 29 -9"],8927:[701,201,785,80,705,"705 97c-227 -9 -439 -118 -577 -298c-7 8 -14 15 -22 21s-17 11 -26 16c110 142 262 244 433 291c-171 48 -323 150 -433 292c9 5 18 10 26 16s15 13 22 21c138 -180 350 -289 577 -299c-2 -9 -3 -19 -3 -30c0 -10 1 -20 3 -30zM704 278c-246 12 -469 163 -568 400 c10 2 20 5 29 9c9 3 18 8 27 14c89 -214 290 -352 512 -363c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],8928:[731,231,785,80,705,"705 81c-9 -5 -18 -10 -26 -16s-15 -13 -22 -21c-65 85 -147 155 -239 205l-40 -116c118 -69 214 -176 271 -311c-10 -2 -20 -5 -29 -9c-9 -3 -18 -8 -27 -14c-49 119 -133 214 -235 277l-106 -307c-8 2 -16 3 -25 3s-17 -1 -25 -3l113 331c-72 36 -151 58 -234 62 c2 10 3 20 3 30s-1 20 -3 30c89 -4 176 -27 254 -66l39 115c-91 43 -191 67 -294 72c2 9 3 19 3 30c0 10 -1 20 -3 30c137 5 268 47 381 118l72 210c8 -2 16 -3 25 -3s17 1 25 3l-55 -162c48 38 91 82 129 132c7 -8 14 -15 22 -21s17 -11 26 -16 c-59 -77 -131 -141 -211 -192l-57 -165c103 -55 195 -132 268 -226zM431 435c-51 -26 -104 -47 -159 -62c42 -12 83 -27 122 -45"],8929:[731,231,785,80,705,"705 343c-97 -4 -191 -26 -277 -64l-59 -170c98 67 214 107 335 113c-2 -10 -3 -20 -3 -30s1 -20 3 -30c-140 -7 -270 -64 -371 -158l-81 -235c-8 2 -16 3 -25 3s-17 -1 -25 -3l46 135c-22 -33 -41 -68 -56 -105c-9 6 -18 11 -27 14c-9 4 -19 7 -29 9 c38 91 95 170 164 232l67 195c-92 -51 -174 -120 -239 -205c-7 8 -14 15 -22 21s-17 11 -26 16c84 108 192 193 314 248l26 75c-132 55 -250 144 -340 260c9 5 18 10 26 16s15 13 22 21c82 -107 190 -189 312 -240l93 270c8 -2 16 -3 25 -3s17 1 25 3l-98 -287 c70 -24 144 -38 220 -41c-2 -10 -3 -20 -3 -30c0 -11 1 -21 3 -30zM513 373c-16 4 -32 9 -48 14l-11 -34c19 8 39 14 59 20"],8934:[651,201,766,80,686,"686 86l-606 253c2 10 3 20 3 30s-1 20 -3 30l606 252c-2 -10 -3 -21 -3 -32s1 -22 3 -33l-522 -217l522 -218c-2 -10 -3 -21 -3 -32s1 -22 3 -33zM682 20c-29 -89 -62 -138 -124 -156c-13 -4 -26 -5 -38 -5c-47 0 -92 22 -133 49l-71 -109c-10 2 -19 3 -29 3 s-19 -1 -29 -3l89 136c-31 20 -64 39 -98 39c-8 0 -16 -1 -24 -3c-47 -14 -81 -44 -103 -111c-6 4 -12 7 -18 9c-7 2 -13 3 -20 3c29 89 62 139 124 156c13 4 26 6 38 6c47 0 92 -22 133 -49l71 109c10 -2 19 -3 29 -3s19 1 29 3l-89 -136c31 -21 64 -40 98 -40 c8 0 16 1 24 4c47 13 81 43 103 110c6 -3 12 -7 18 -9c7 -2 13 -3 20 -3"],8935:[651,201,766,80,686,"686 339l-606 -253c2 11 3 22 3 33s-1 22 -3 32l522 218l-522 217c2 11 3 22 3 33s-1 22 -3 32l606 -252c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM682 20c-29 -89 -62 -138 -124 -156c-13 -4 -26 -5 -38 -5c-47 0 -92 22 -133 49l-71 -109c-10 2 -19 3 -29 3s-19 -1 -29 -3 l89 136c-31 20 -64 39 -98 39c-8 0 -16 -1 -24 -3c-47 -14 -81 -44 -103 -111c-6 4 -12 7 -18 9c-7 2 -13 3 -20 3c29 89 62 139 124 156c13 4 26 6 38 6c47 0 92 -22 133 -49l71 109c10 -2 19 -3 29 -3s19 1 29 3l-89 -136c31 -21 64 -40 98 -40c8 0 16 1 24 4 c47 13 81 43 103 110c6 -3 12 -7 18 -9c7 -2 13 -3 20 -3"],8936:[668,218,758,80,678,"676 630c-102 -127 -240 -217 -394 -261c154 -44 292 -135 394 -261c-9 -5 -17 -11 -25 -17s-15 -13 -22 -21c-133 166 -334 264 -547 269c2 10 3 20 3 30s-1 20 -3 30c213 4 414 102 547 269c7 -8 14 -15 22 -22c8 -6 16 -11 25 -16zM678 4c-29 -89 -62 -139 -124 -156 c-13 -4 -26 -6 -38 -6c-47 0 -92 23 -133 49l-71 -109c-10 2 -19 3 -29 3s-19 -1 -29 -3l89 136c-31 21 -64 40 -98 40c-8 0 -16 -1 -24 -4c-47 -13 -81 -43 -103 -110c-5 4 -12 7 -18 9s-13 3 -20 3c29 89 62 138 124 156c13 4 26 5 38 5c47 0 92 -22 133 -49l71 109 c10 -2 19 -3 29 -3s19 1 29 3l-89 -135c31 -21 64 -40 98 -40c8 0 16 1 24 3c47 14 81 44 103 111c6 -4 12 -7 18 -9c7 -2 13 -3 20 -3"],8937:[668,218,758,80,678,"676 339c-213 -5 -413 -103 -547 -269c-7 8 -14 15 -22 21s-16 12 -25 17c102 126 240 217 394 261c-154 44 -292 134 -394 261c9 5 17 10 25 16c8 7 15 14 22 22c134 -167 334 -265 547 -269c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM678 4c-29 -89 -62 -139 -124 -156 c-13 -4 -26 -6 -38 -6c-47 0 -92 23 -133 49l-71 -109c-10 2 -19 3 -29 3s-19 -1 -29 -3l89 136c-31 21 -64 40 -98 40c-8 0 -16 -1 -24 -4c-47 -13 -81 -43 -103 -110c-5 4 -12 7 -18 9s-13 3 -20 3c29 89 62 138 124 156c13 4 26 5 38 5c47 0 92 -22 133 -49l71 109 c10 -2 19 -3 29 -3s19 1 29 3l-89 -135c31 -21 64 -40 98 -40c8 0 16 1 24 3c47 14 81 44 103 111c6 -4 12 -7 18 -9c7 -2 13 -3 20 -3"],8938:[650,150,803,80,723,"723 -77l-297 138l-73 -211c-8 2 -16 3 -25 3c-8 0 -17 -1 -25 -3l79 232l-302 141c2 9 3 18 3 27s-1 18 -3 27l440 206l58 167c8 -2 17 -3 25 -3c9 0 17 1 25 3l-47 -139l142 66v-654zM663 483l-109 -51l-108 -314l217 -101v466zM493 404l-329 -154l238 -111"],8939:[650,150,803,80,723,"723 223l-441 -206l-57 -167c-8 2 -17 3 -25 3c-9 0 -18 -1 -26 -3l48 139l-142 -66v654l297 -138l72 211c8 -2 17 -3 26 -3c8 0 17 1 25 3l-80 -232l303 -141c-2 -9 -3 -18 -3 -27s1 -18 3 -27zM639 250l-238 111l-91 -265zM357 382l-217 101v-466l109 51"],8940:[690,190,802,80,722,"722 -130h-427l-20 -60c-9 2 -17 3 -26 3c-8 0 -17 -1 -25 -3l21 60h-165c2 10 3 20 3 30s-1 20 -3 30h185l91 262l-276 115c2 9 3 19 3 28s-1 19 -3 28l390 162l57 165c8 -2 17 -3 25 -3c9 0 17 1 26 3l-49 -140l193 80v-590l-322 134l-84 -244h406 c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM662 130v410l-159 -66l-83 -243zM444 449l-274 -114l205 -86"],8941:[690,190,802,80,722,"722 -130h-427l-20 -60c-9 2 -17 3 -26 3c-8 0 -17 -1 -25 -3l21 60h-165c2 10 3 20 3 30s-1 20 -3 30h185l75 219l-260 -109v590l373 -155l74 215c8 -2 17 -3 25 -3c9 0 17 1 26 3l-81 -234l225 -93c-2 -9 -3 -19 -3 -28s1 -19 3 -28l-322 -134l-84 -243h406 c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM632 335l-154 64l-52 -150zM433 418l-293 122v-410l227 94"],8942:[630,130,280,80,200,"200 -70c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60zM200 250c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60zM200 570c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60"],8943:[310,-190,860,80,780,"200 250c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60zM490 250c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60zM780 250c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60"],8945:[536,36,733,80,653,"426 250c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60zM200 476c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60zM653 24c0 -36 -24 -60 -60 -60s-60 24 -60 60s24 60 60 60s60 -24 60 -60"],8968:[670,150,410,120,330,"330 670c-2 -6 -3 -13 -3 -20s1 -14 3 -20h-150v-780c-10 2 -20 3 -30 3s-20 -1 -30 -3v820h210"],8969:[670,150,410,80,290,"290 -150c-10 2 -20 3 -30 3s-20 -1 -30 -3v780h-150c2 6 3 13 3 20s-1 14 -3 20h210v-820"],8970:[650,170,410,120,330,"330 -130c-2 -6 -3 -13 -3 -20s1 -14 3 -20h-210v820c10 -2 20 -3 30 -3s20 1 30 3v-780h150"],8971:[650,170,410,80,290,"290 -170h-210c2 6 3 13 3 20s-1 14 -3 20h150v780c10 -2 20 -3 30 -3s20 1 30 3v-820"],8994:[399,-101,996,80,916,"916 118c-7 -1 -13 -3 -19 -6c-7 -3 -12 -7 -17 -11c-80 159 -216 238 -382 238s-302 -79 -382 -238c-5 4 -11 8 -17 11s-12 5 -19 6c89 179 233 281 418 281s329 -102 418 -281"],8995:[399,-101,996,80,916,"916 382c-89 -179 -233 -281 -418 -281s-329 102 -418 281c7 1 13 3 19 6s12 7 17 11c80 -159 216 -238 382 -238s302 79 382 238c5 -4 10 -8 17 -11c6 -3 12 -5 19 -6"],9140:[771,-646,367,0,367,"367 646c-6 1 -13 3 -20 3s-14 -2 -20 -3v76l-287 1v-77c-6 1 -13 3 -20 3s-14 -2 -20 -3v124l367 1v-125"],9141:[-175,300,367,0,367,"367 -300h-367v125c6 -2 13 -4 20 -4s14 2 20 3v-76h287v77c6 -2 13 -4 20 -4s14 2 20 3v-124"],9168:[516,0,220,80,140,"140 0h-60v516h60v-516"],9180:[746,-629,528,0,528,"528 657c-6 -3 -11 -7 -16 -12c-5 -4 -9 -10 -12 -16c-48 48 -124 69 -215 69h-42c-91 0 -167 -21 -215 -69c-3 6 -7 12 -12 16c-5 5 -10 9 -16 12c55 55 139 89 243 89h42c104 0 188 -34 243 -89"],9181:[-159,276,528,0,528,"528 -187c-55 -55 -139 -89 -243 -89h-42c-104 0 -188 34 -243 89c6 3 11 7 16 12c5 4 9 10 12 16c48 -48 124 -69 215 -69h42c91 0 167 21 215 69c3 -6 7 -12 12 -16c5 -5 10 -9 16 -12"],9182:[777,-615,540,0,540,"540 619c-7 1 -14 2 -20 1c-7 -1 -14 -2 -20 -5c-3 38 -26 57 -63 57h-84c-38 0 -66 14 -83 39c-17 -25 -45 -39 -83 -39h-84c-37 0 -60 -19 -63 -57c-6 3 -13 4 -20 5s-13 0 -20 -1c6 64 41 101 103 101h84c37 0 60 19 63 57c6 -2 13 -3 20 -3s13 1 20 3 c3 -38 26 -57 63 -57h84c62 0 97 -37 103 -101"],9183:[-145,307,540,0,540,"540 -149c-6 -64 -41 -101 -103 -101h-84c-37 0 -60 -19 -63 -57c-7 2 -13 3 -20 3s-14 -1 -20 -3c-3 38 -26 57 -63 57h-84c-62 0 -97 37 -103 101c7 -1 13 -2 20 -1s14 2 20 5c3 -38 26 -57 63 -57h84c38 0 66 -14 83 -39c17 25 45 39 83 39h84c37 0 60 19 63 57 c6 -3 13 -4 20 -5c6 -1 13 0 20 1"],9184:[726,-577,560,0,560,"560 577c-10 2 -20 3 -30 3s-20 -1 -30 -3l-89 89h-262l-89 -89c-10 2 -20 3 -30 3s-20 -1 -30 -3l149 149h262"],9185:[-107,256,560,0,560,"560 -107l-149 -149h-262l-149 149c10 -2 20 -3 30 -3s20 1 30 3l89 -89h262l89 89c10 -2 20 -3 30 -3s20 1 30 3"],9484:[280,150,600,270,600,"600 220h-270v-370h-60v400l30 30h300v-60"],9488:[280,150,600,0,330,"330 -150h-60v370h-270v60h300l30 -30v-400"],9492:[650,-220,600,270,600,"600 220h-300l-30 30v400h60v-370h270v-60"],9496:[650,-220,600,0,330,"330 250l-30 -30h-300v60h270v370h60v-400"],9632:[550,50,760,80,680,"680 -20c-6 -4 -12 -8 -17 -13s-9 -11 -13 -17h-540c-4 6 -8 12 -13 17s-11 9 -17 13v540c6 4 12 8 17 13s9 11 13 17h540c4 -6 8 -12 13 -17s11 -9 17 -13v-540"],9633:[550,50,760,80,680,"680 -20c-6 -4 -12 -8 -17 -13s-9 -11 -13 -17h-540c-4 6 -8 12 -13 17s-11 9 -17 13v540c6 4 12 8 17 13s9 11 13 17h540c4 -6 8 -12 13 -17s11 -9 17 -13v-540zM620 490h-480v-480h480v480"],9650:[689,-8,947,80,867,"867 53c-6 -7 -11 -14 -16 -21c-4 -8 -8 -16 -10 -24h-735c-3 8 -6 16 -10 24c-5 7 -10 14 -16 21l367 636c9 -2 18 -3 26 -3c9 0 18 1 26 3"],9651:[689,-8,947,80,867,"867 53c-6 -7 -11 -14 -16 -21c-4 -8 -8 -16 -10 -24h-735c-3 8 -6 16 -10 24c-5 7 -10 14 -16 21l367 636c9 -2 18 -3 26 -3c9 0 18 1 26 3zM789 68l-316 546l-315 -546h631"],9654:[643,143,841,80,761,"761 224l-636 -367c-6 6 -13 11 -21 15c-8 5 -16 8 -24 11v734c8 3 16 6 24 11c8 4 15 9 21 15l636 -367c-2 -9 -3 -17 -3 -26s1 -17 3 -26"],9660:[492,189,947,80,867,"867 447l-368 -636c-8 2 -17 3 -26 3c-8 0 -17 -1 -26 -3l-367 636c6 7 11 14 16 21c4 8 7 16 10 24h735c2 -8 6 -16 10 -24c5 -7 10 -14 16 -21"],9661:[492,189,947,80,867,"867 447l-368 -636c-8 2 -17 3 -26 3c-8 0 -17 -1 -26 -3l-367 636c6 7 11 14 16 21c4 8 7 16 10 24h735c2 -8 6 -16 10 -24c5 -7 10 -14 16 -21zM789 432h-631l315 -546"],9664:[643,143,841,80,761,"761 -117c-8 -3 -16 -6 -24 -11c-7 -4 -14 -9 -21 -15l-636 367c2 9 3 17 3 26s-1 17 -3 26l636 367c7 -6 14 -11 21 -15c8 -5 16 -8 24 -11v-734"],9674:[576,76,595,80,515,"454 250l-156 254l-157 -254l157 -254zM515 234l-192 -310c-8 2 -17 3 -25 3c-9 0 -18 -1 -26 -3l-192 310c2 5 3 11 3 16s-1 11 -3 16l192 310c8 -2 17 -3 26 -3c8 0 17 1 26 3l191 -310c-2 -5 -3 -11 -3 -16s1 -11 3 -16"],9711:[668,168,996,80,916,"916 250c0 -251 -167 -418 -418 -418s-418 167 -418 418s167 418 418 418s418 -167 418 -418zM856 250c0 215 -143 358 -358 358s-358 -143 -358 -358s143 -358 358 -358s358 143 358 358"],9824:[668,0,800,80,720,"720 250c0 -79 -51 -150 -125 -150c-46 0 -89 23 -116 60h-28c4 -47 23 -91 54 -127c-4 -5 -8 -10 -11 -15c-3 -6 -4 -12 -5 -18l-89 3c-30 0 -59 -1 -89 -3c-1 6 -2 12 -5 18c-3 5 -7 10 -11 15c31 36 50 80 54 127h-28c-27 -37 -70 -60 -116 -60 c-74 0 -125 71 -125 150c0 98 59 166 129 230c64 58 137 112 173 188c6 -2 12 -3 18 -3s12 1 18 3c36 -76 109 -130 173 -188c70 -64 129 -132 129 -230"],9825:[666,0,760,80,680,"680 486c0 -102 -52 -183 -115 -260c-59 -73 -128 -142 -167 -226c-6 2 -12 3 -18 3s-12 -1 -18 -3c-39 84 -108 153 -167 226c-63 77 -115 158 -115 260c0 95 61 180 150 180c64 0 121 -35 150 -89c29 54 86 89 150 89c89 0 150 -85 150 -180zM640 486 c0 72 -43 140 -110 140c-68 0 -124 -52 -130 -119c-6 2 -13 3 -20 3s-14 -1 -20 -3c-6 67 -62 119 -130 119c-67 0 -110 -68 -110 -140c0 -92 49 -165 106 -235c52 -65 112 -127 154 -199c42 72 102 134 154 199c57 70 106 143 106 235"],9826:[670,0,746,80,666,"666 341c-2 -5 -3 -11 -3 -16c-1 -5 0 -10 2 -15c-54 -43 -105 -91 -151 -143s-88 -108 -124 -167c-6 2 -11 3 -17 3s-12 -1 -17 -3c-37 59 -78 115 -124 167s-97 100 -152 143c2 5 3 10 3 15s-1 11 -3 15c55 47 106 98 152 154c46 55 88 114 124 176c5 -2 11 -3 17 -3 s11 1 17 3c36 -62 77 -121 124 -176c46 -56 97 -107 152 -153zM622 326c-50 44 -97 91 -139 142c-40 48 -77 99 -110 153c-33 -54 -70 -105 -110 -153c-43 -51 -89 -98 -139 -142c49 -41 95 -85 138 -132c40 -46 77 -95 111 -146c33 51 71 100 111 146c42 47 88 91 138 132"],9827:[668,0,842,80,762,"762 258c0 -98 -47 -150 -131 -150c-78 0 -124 45 -130 130h-30c3 -72 23 -144 58 -208c-5 -4 -9 -8 -12 -13c-4 -5 -6 -11 -8 -17c-29 2 -58 3 -88 3s-59 -1 -89 -3c-1 6 -3 12 -7 17c-3 5 -7 9 -12 13c35 64 55 136 58 208h-30c-6 -85 -52 -130 -130 -130 c-84 0 -131 52 -131 150c0 99 47 150 131 150c31 0 57 -7 78 -22l18 23c-25 25 -39 62 -39 109c0 98 53 150 153 150s153 -52 153 -150c0 -47 -14 -84 -39 -109l18 -23c21 15 47 22 78 22c84 0 131 -51 131 -150"],9837:[650,38,470,80,390,"390 250c0 -153 -162 -238 -310 -288v688c6 -2 13 -3 20 -3s14 1 20 3v-296c23 32 58 54 100 54c90 0 170 -67 170 -158zM290 250c0 47 -24 98 -70 98c-41 0 -82 -19 -100 -52v-276c97 44 170 127 170 230"],9838:[650,150,440,80,360,"360 -150c-6 2 -13 3 -20 3s-14 -1 -20 -3v221l-240 -82v661c6 -2 13 -3 20 -3s14 1 20 3v-221l240 82v-661zM320 391l-200 -68v-214l200 68v214"],9839:[684,184,560,80,480,"480 105l-80 -27v-194c-6 2 -13 3 -20 3s-14 -1 -20 -3v180l-160 -54v-194c-6 2 -13 3 -20 3s-14 -1 -20 -3v180l-80 -27c2 17 3 35 3 53c0 17 -1 35 -3 53l80 27v214l-80 -27c2 17 3 35 3 53c0 17 -1 35 -3 53l80 27v194c6 -2 13 -3 20 -3s14 1 20 3v-180l160 54v194 c6 -2 13 -3 20 -3s14 1 20 3v-180l80 27c-2 -17 -3 -35 -3 -53c0 -17 1 -35 3 -53l-80 -27v-214l80 27c-2 -17 -3 -35 -3 -53c0 -17 1 -35 3 -53zM360 384l-160 -54v-214l160 54v214"],10003:[650,0,860,80,780,"780 650c-117 -83 -221 -181 -301 -297c-74 -106 -130 -225 -164 -353c-12 2 -24 3 -36 3s-24 -1 -36 -3c-26 112 -89 210 -163 298c22 -2 43 -3 65 -3s44 1 65 3c45 -53 77 -115 101 -180c34 91 80 178 135 258c72 104 159 200 265 274c11 -2 22 -3 34 -3s24 1 35 3"],10016:[662,6,828,80,748,"748 114c-6 2 -13 3 -20 3s-14 -1 -20 -3c-22 123 -145 194 -274 194c0 -129 71 -252 194 -274c-2 -6 -3 -13 -3 -20s1 -14 3 -20c-71 4 -143 6 -214 6s-143 -2 -214 -6c2 6 3 13 3 20s-1 14 -3 20c123 22 194 145 194 274c-129 0 -252 -71 -274 -194c-6 2 -13 3 -20 3 s-14 -1 -20 -3c4 71 6 143 6 214s-2 143 -6 214c6 -2 13 -3 20 -3s14 1 20 3c22 -123 145 -194 274 -194c0 129 -71 252 -194 274c2 6 3 13 3 20s-1 14 -3 20c71 -4 143 -6 214 -6s143 2 214 6c-2 -6 -3 -13 -3 -20s1 -14 3 -20c-123 -22 -194 -145 -194 -274 c129 0 252 71 274 194c6 -2 13 -3 20 -3s14 1 20 3c-4 -71 -6 -143 -6 -214s2 -143 6 -214"],10216:[658,158,391,80,311,"311 -142c-7 -1 -13 -2 -19 -5c-7 -3 -12 -7 -17 -11l-195 408l195 408c5 -4 10 -8 17 -11c6 -3 12 -4 19 -5l-165 -392"],10217:[658,158,391,80,311,"311 250l-195 -408c-5 4 -10 8 -17 11c-6 3 -12 4 -19 5l165 392l-165 392c7 1 13 2 19 5c7 3 12 7 17 11"],10222:[664,164,334,120,254,"254 636c-56 -56 -74 -181 -74 -353v-66c0 -172 18 -297 74 -353c-6 -3 -11 -7 -16 -12s-9 -10 -12 -16c-61 61 -106 193 -106 381v66c0 188 45 320 106 381c3 -6 7 -11 12 -16s10 -9 16 -12"],10223:[664,164,334,80,214,"214 217c0 -188 -44 -320 -106 -381c-3 6 -7 11 -12 16s-10 9 -16 12c56 56 74 181 74 353v66c0 172 -18 297 -74 353c6 3 11 7 16 12s9 10 12 16c62 -61 106 -193 106 -381v-66"],10229:[400,-100,1370,80,1290,"1290 220h-1074c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h1074c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],10230:[400,-100,1370,80,1290,"1290 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-1074c2 10 3 20 3 30s-1 20 -3 30h1074c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150"],10231:[400,-100,1455,80,1375,"1375 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-1023c36 -37 69 -77 99 -120c-11 2 -21 3 -32 3s-21 -1 -32 -3c-51 56 -109 106 -171 150c62 44 120 94 171 150c11 -2 21 -3 32 -3s21 1 32 3c-30 -43 -63 -83 -99 -120h1023 c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3c51 -56 109 -106 171 -150"],10232:[450,-50,1370,80,1290,"1290 130h-995c24 -26 48 -52 70 -80c-14 2 -28 3 -43 3c-14 0 -28 -1 -42 -3c-59 73 -127 141 -200 200c73 59 141 127 200 200c14 -2 28 -3 42 -3c15 0 29 1 43 3c-22 -28 -46 -54 -70 -80h995c-2 -10 -3 -20 -3 -30s1 -20 3 -30h-1056c-22 -21 -45 -41 -69 -60 c24 -19 47 -39 69 -60h1056c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],10233:[450,-50,1370,80,1290,"1290 250c-73 -59 -141 -127 -200 -200c-14 2 -28 3 -42 3c-15 0 -29 -1 -43 -3c22 28 46 54 70 80h-995c2 10 3 20 3 30s-1 20 -3 30h1056c22 21 45 41 69 60c-24 19 -47 39 -69 60h-1056c2 10 3 20 3 30s-1 20 -3 30h995c-24 26 -48 52 -70 80c14 -2 28 -3 43 -3 c14 0 28 1 42 3c59 -73 127 -141 200 -200"],10234:[450,-50,1455,80,1375,"1375 250c-73 -59 -141 -127 -200 -200c-14 2 -28 3 -42 3c-15 0 -29 -1 -43 -3c22 28 46 54 70 80h-865c24 -26 48 -52 70 -80c-14 2 -28 3 -43 3c-14 0 -28 -1 -42 -3c-60 73 -127 141 -200 200c73 59 141 127 200 200c14 -2 28 -3 42 -3c15 0 29 1 43 3 c-22 -28 -46 -54 -70 -80h865c-24 26 -48 52 -70 80c14 -2 28 -3 43 -3c14 0 28 1 42 3c59 -73 127 -140 200 -200zM1290 250c-24 19 -47 39 -69 60h-987c-22 -21 -45 -41 -69 -60c24 -19 47 -39 69 -60h987c22 21 45 41 69 60"],10236:[400,-100,1370,80,1290,"1290 250c-62 -44 -120 -94 -171 -150c-11 2 -21 3 -32 3s-21 -1 -32 -3c30 43 63 83 99 120h-1029v-120c-7 2 -15 3 -23 3c-7 0 -15 -1 -22 -3v300c7 -2 15 -3 22 -3c8 0 16 1 23 3v-120h1029c-36 37 -69 77 -99 120c11 -2 21 -3 32 -3s21 1 32 3 c51 -56 109 -106 171 -150"],10815:[692,3,836,24,812,"812 -3l-394 3l-394 -3v30l48 3c46 3 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l147 -3l146 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-449c0 -64 5 -72 51 -75l48 -3h202l48 3c46 3 51 11 51 75v449c0 79 -5 87 -51 90l-48 3v30l147 -3l146 3v-30l-48 -3 c-46 -3 -51 -11 -51 -90v-449c0 -79 5 -87 51 -90l48 -3v-30"],10877:[662,162,767,80,687,"687 36l-607 283c2 10 3 20 3 30s-1 20 -3 30l607 283c-2 -10 -3 -22 -3 -33s1 -22 3 -33l-529 -247l529 -247c-2 -10 -3 -22 -3 -33s1 -22 3 -33zM687 -162l-600 280c2 10 3 22 3 33s-1 22 -3 33l600 -280c-2 -11 -3 -22 -3 -33s1 -23 3 -33"],10878:[662,162,767,80,687,"687 319l-607 -283c2 11 3 22 3 33s-1 23 -3 33l529 247l-529 247c2 11 3 22 3 33s-1 23 -3 33l607 -283c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM680 118l-600 -280c2 10 3 22 3 33s-1 22 -3 33l600 280c-2 -11 -3 -22 -3 -33s1 -23 3 -33"],10885:[721,211,766,80,686,"686 186l-606 237c2 10 3 20 3 30s-1 20 -3 30l606 238c-2 -11 -3 -22 -3 -33s1 -21 3 -32l-518 -203l518 -202c-2 -11 -3 -22 -3 -33s1 -21 3 -32zM681 105c-34 -71 -70 -115 -133 -130c-12 -3 -23 -4 -35 -4c-50 0 -99 24 -145 49c-36 20 -73 41 -113 41 c-7 0 -15 -1 -23 -2c-48 -12 -85 -35 -111 -90c-5 5 -11 9 -17 12s-13 5 -19 6c34 72 70 115 132 130c12 3 24 4 36 4c50 0 99 -23 144 -49c36 -19 74 -41 113 -41c8 0 16 1 24 3c48 11 85 34 111 89c5 -5 10 -9 17 -12c6 -3 12 -5 19 -6zM681 -75 c-34 -71 -70 -115 -133 -130c-12 -3 -23 -4 -35 -4c-50 0 -99 24 -145 49c-36 20 -73 41 -113 41c-7 0 -15 -1 -23 -2c-48 -12 -85 -35 -111 -90c-5 5 -11 9 -17 12s-13 5 -19 6c34 72 70 115 132 130c12 3 24 4 36 4c50 0 99 -23 144 -49c36 -19 74 -41 113 -41 c8 0 16 1 24 3c48 11 85 34 111 89c5 -5 10 -9 17 -12c6 -3 12 -5 19 -6"],10886:[721,211,766,80,686,"686 423l-606 -237c2 11 3 21 3 32s-1 22 -3 33l518 202l-518 203c2 11 3 21 3 32s-1 22 -3 33l606 -238c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM681 105c-34 -71 -70 -115 -133 -130c-12 -3 -23 -4 -35 -4c-50 0 -99 24 -145 49c-36 20 -73 41 -113 41c-7 0 -15 -1 -23 -2 c-48 -12 -85 -35 -111 -90c-5 5 -11 9 -17 12s-13 5 -19 6c34 72 70 115 132 130c12 3 24 4 36 4c50 0 99 -23 144 -49c36 -19 74 -41 113 -41c8 0 16 1 24 3c48 11 85 34 111 89c5 -5 10 -9 17 -12c6 -3 12 -5 19 -6zM681 -75c-34 -71 -70 -115 -133 -130 c-12 -3 -23 -4 -35 -4c-50 0 -99 24 -145 49c-36 20 -73 41 -113 41c-7 0 -15 -1 -23 -2c-48 -12 -85 -35 -111 -90c-5 5 -11 9 -17 12s-13 5 -19 6c34 72 70 115 132 130c12 3 24 4 36 4c50 0 99 -23 144 -49c36 -19 74 -41 113 -41c8 0 16 1 24 3c48 11 85 34 111 89 c5 -5 10 -9 17 -12c6 -3 12 -5 19 -6"],10887:[658,158,766,80,686,"686 92l-606 253c2 10 3 20 3 30s-1 20 -3 30l606 253c-2 -11 -3 -22 -3 -33s1 -22 3 -33l-522 -217l522 -217c-2 -11 -3 -22 -3 -33s1 -22 3 -33zM686 -78h-288l-28 -80c-8 2 -16 3 -25 3s-17 -1 -25 -3l27 80h-267c2 10 3 20 3 30c0 11 -1 21 -3 30h288l28 80 c8 -1 16 -3 25 -3s17 2 25 3l-27 -79l267 -1c-2 -9 -3 -19 -3 -30c0 -10 1 -20 3 -30"],10888:[658,158,766,80,686,"686 345l-606 -253c2 11 3 22 3 33s-1 22 -3 33l522 217l-522 217c2 11 3 22 3 33s-1 22 -3 33l606 -253c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM686 -78h-288l-28 -80c-8 2 -16 3 -25 3s-17 -1 -25 -3l27 80h-267c2 10 3 20 3 30c0 11 -1 21 -3 30h288l28 80 c8 -1 16 -3 25 -3s17 2 25 3l-27 -79l267 -1c-2 -9 -3 -19 -3 -30c0 -10 1 -20 3 -30"],10889:[721,271,766,80,686,"686 186l-606 237c2 10 3 20 3 30s-1 20 -3 30l606 238c-2 -11 -3 -22 -3 -33s1 -21 3 -32l-518 -203l518 -202c-2 -11 -3 -22 -3 -33s1 -21 3 -32zM681 -75c-34 -71 -70 -115 -133 -130c-12 -3 -23 -4 -35 -4c-50 0 -99 24 -145 49l-14 7l-60 -118c-9 2 -18 3 -27 3 s-18 -1 -27 -3l71 140c-18 7 -37 12 -56 12c-7 0 -15 -1 -23 -2c-48 -12 -85 -35 -111 -90c-5 5 -11 9 -17 12s-13 5 -19 6c34 72 70 115 132 130c12 3 24 4 36 4c29 0 57 -8 85 -19l46 89l-16 9c-36 20 -73 41 -113 41c-7 0 -15 -1 -23 -2c-48 -12 -85 -35 -111 -90 c-5 5 -11 9 -17 12s-13 5 -19 6c34 72 70 115 132 130c12 3 24 4 36 4c50 0 99 -23 144 -49l14 -7l60 118c9 -2 18 -3 27 -3s18 1 27 3l-71 -140c19 -7 37 -12 56 -12c8 0 16 1 24 3c48 11 85 34 111 89c5 -5 10 -9 17 -12c6 -3 12 -5 19 -6c-34 -71 -70 -115 -133 -130 c-12 -3 -23 -4 -35 -4c-29 0 -58 8 -86 20l-45 -90l15 -9c36 -19 74 -41 113 -41c8 0 16 1 24 3c48 11 85 34 111 89c5 -5 10 -9 17 -12c6 -3 12 -5 19 -6"],10890:[721,271,766,80,686,"686 423l-606 -237c2 11 3 21 3 32s-1 22 -3 33l518 202l-518 203c2 11 3 21 3 32s-1 22 -3 33l606 -238c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM681 -75c-34 -71 -70 -115 -133 -130c-12 -3 -23 -4 -35 -4c-50 0 -99 24 -145 49l-14 7l-60 -118c-9 2 -18 3 -27 3 s-18 -1 -27 -3l71 140c-18 7 -37 12 -56 12c-7 0 -15 -1 -23 -2c-48 -12 -85 -35 -111 -90c-5 5 -11 9 -17 12s-13 5 -19 6c34 72 70 115 132 130c12 3 24 4 36 4c29 0 57 -8 85 -19l46 89l-16 9c-36 20 -73 41 -113 41c-7 0 -15 -1 -23 -2c-48 -12 -85 -35 -111 -90 c-5 5 -11 9 -17 12s-13 5 -19 6c34 72 70 115 132 130c12 3 24 4 36 4c50 0 99 -23 144 -49l14 -7l60 118c9 -2 18 -3 27 -3s18 1 27 3l-71 -140c19 -7 37 -12 56 -12c8 0 16 1 24 3c48 11 85 34 111 89c5 -5 10 -9 17 -12c6 -3 12 -5 19 -6c-34 -71 -70 -115 -133 -130 c-12 -3 -23 -4 -35 -4c-29 0 -58 8 -86 20l-45 -90l15 -9c36 -19 74 -41 113 -41c8 0 16 1 24 3c48 11 85 34 111 89c5 -5 10 -9 17 -12c6 -3 12 -5 19 -6"],10891:[919,419,766,80,686,"686 385l-606 237c2 10 3 20 3 30s-1 20 -3 30l606 237c-2 -10 -3 -21 -3 -32s1 -21 3 -32l-518 -203l518 -203c-2 -10 -3 -21 -3 -32s1 -21 3 -32zM686 295h-606c2 10 3 20 3 30s-1 20 -3 30h606c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM686 145h-606c2 10 3 20 3 30 s-1 20 -3 30h606c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM686 -182l-606 -237c2 10 3 21 3 32s-1 21 -3 32l518 203l-518 203c2 10 3 21 3 32s-1 21 -3 32l606 -237c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],10892:[919,419,766,80,686,"686 622l-606 -237c2 11 3 21 3 32s-1 22 -3 32l518 203l-518 203c2 11 3 21 3 32s-1 22 -3 32l606 -237c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM686 295h-606c2 10 3 20 3 30s-1 20 -3 30h606c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM686 145h-606c2 10 3 20 3 30s-1 20 -3 30 h606c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM686 -419l-606 237c2 10 3 20 3 30s-1 20 -3 30l606 237c-2 -11 -3 -21 -3 -32s1 -22 3 -32l-518 -203l518 -203c-2 -11 -3 -21 -3 -32s1 -22 3 -32"],10901:[662,162,767,80,687,"687 -162l-607 283c2 10 3 20 3 30s-1 20 -3 30l607 283c-2 -11 -3 -22 -3 -33s1 -23 3 -33l-529 -247l529 -247c-2 -11 -3 -22 -3 -33s1 -23 3 -33zM687 596l-600 -280c2 11 3 22 3 33s-1 23 -3 33l600 280c-2 -10 -3 -22 -3 -33s1 -22 3 -33"],10902:[662,162,767,80,687,"687 121l-607 -283c2 10 3 22 3 33s-1 22 -3 33l529 247l-529 247c2 10 3 22 3 33s-1 22 -3 33l607 -283c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM680 316l-600 280c2 11 3 22 3 33s-1 23 -3 33l600 -280c-2 -10 -3 -22 -3 -33s1 -22 3 -33"],10927:[668,158,785,80,705,"705 48c-9 -4 -18 -9 -26 -16c-8 -6 -15 -13 -22 -20c-138 180 -350 289 -577 298c2 10 3 20 3 30s-1 20 -3 30c227 9 439 118 577 298c7 -7 14 -14 22 -20c8 -7 17 -12 26 -16c-110 -143 -262 -244 -433 -292c171 -48 323 -149 433 -292zM705 -158h-625c2 10 3 20 3 30 s-1 20 -3 30h625c-2 -10 -3 -20 -3 -30s1 -20 3 -30"],10928:[668,158,785,80,705,"705 310c-227 -9 -439 -118 -577 -298c-7 7 -14 14 -22 20c-8 7 -17 12 -26 16c110 143 262 244 433 292c-171 48 -323 149 -433 292c9 4 18 9 26 16c8 6 15 13 22 20c138 -180 350 -289 577 -298c-2 -10 -3 -20 -3 -30s1 -20 3 -30zM705 -158h-625c2 10 3 20 3 30 s-1 20 -3 30h625c-2 -10 -3 -20 -3 -30s1 -20 3 -30"]};MathJax.Ajax.loadComplete(MathJax.OutputJax.SVG.fontDir+"/Main/Regular/Main.js");
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MathJax.OutputJax.SVG.FONTDATA.FONTS.GyrePagellaMathJax_Fraktur={directory:"Fraktur/Regular",family:"GyrePagellaMathJax_Fraktur",id:"GYREPAGELLAFRAKTUR",32:[0,0,250,0,0,""],160:[0,0,250,0,0,""],8460:[667,133,720,-8,645,"645 239c0 -87 -7 -175 -43 -255c-51 -47 -127 -117 -165 -117c-26 0 -51 8 -69 26l48 64c11 -22 33 -37 58 -37c12 0 24 3 32 9c9 6 19 23 26 37c12 26 17 62 21 90c5 45 6 90 6 135c0 38 -2 75 -12 111c-7 26 -16 52 -35 70c-24 24 -58 32 -91 32 c-29 0 -59 -11 -83 -29c-29 -23 -45 -36 -72 -68c21 -52 28 -98 28 -122c0 -18 -2 -38 -10 -51c-32 -41 -106 -134 -125 -150c-15 14 -31 26 -47 36c-12 9 -27 16 -42 16c-29 0 -52 -25 -66 -40l-12 14c29 52 78 106 119 106c32 0 69 -30 89 -54c20 25 22 44 24 69 c0 25 -11 63 -24 87c-23 42 -41 85 -59 130c-11 27 -18 54 -18 83c0 42 26 77 52 109c41 50 92 90 145 127c34 -34 78 -60 128 -60c10 0 21 5 29 11c7 4 35 26 57 43l13 -15c-43 -42 -110 -108 -142 -108c-21 0 -41 5 -60 12c-29 9 -66 27 -92 40c-16 -16 -28 -31 -39 -53 c-8 -16 -10 -40 -10 -58c0 -39 30 -103 52 -149c53 55 115 100 181 138c64 0 129 -14 181 -53c16 -57 27 -116 27 -176"],8488:[729,139,602,11,533,"533 197c0 -88 -31 -172 -80 -245c-69 -57 -155 -91 -245 -91c-32 0 -64 3 -96 11c0 25 0 61 -1 74c-1 10 -2 20 -9 27s-17 11 -27 11c-11 0 -36 -14 -52 -26l-12 15c23 19 48 35 74 48c21 9 42 16 64 16c16 0 35 0 43 -16c5 -10 5 -42 5 -64c0 -17 0 -39 11 -50 s35 -16 51 -16c46 0 79 15 111 47c25 25 44 64 54 97c13 40 18 82 18 124c0 23 -2 46 -8 68c-5 16 -12 32 -24 44c-33 34 -80 48 -127 48c-32 0 -63 -7 -91 -21l-11 11l43 63c44 3 81 28 112 59c30 30 48 70 48 112c0 14 -6 27 -16 37c-16 15 -37 21 -59 21 c-23 0 -46 -3 -69 -5l-80 -5c-21 0 -43 1 -58 16c-7 7 -11 16 -11 26l69 96h16c-4 -7 -8 -16 -8 -24c0 -7 3 -14 8 -19c16 -15 49 -15 75 -15l58 2c16 0 32 3 48 3c18 0 36 -1 53 -5c12 -3 24 -8 32 -16c16 -16 27 -36 27 -59c0 -50 -23 -97 -59 -133 c-34 -34 -74 -65 -113 -89l5 -2c16 3 40 6 55 6c61 0 125 -17 160 -69c11 -37 16 -74 16 -112"],8493:[686,24,612,59,613,"613 568c-35 -17 -78 -36 -117 -41c-27 16 -57 64 -80 101c-13 -4 -24 -11 -32 -21c-16 -20 -17 -38 -17 -47c0 -18 6 -48 13 -68c5 -16 20 -62 20 -93c0 -35 -7 -71 -32 -96c-38 -37 -89 -56 -142 -64l-12 16c28 7 53 22 74 43c16 16 16 45 16 69c0 23 -11 70 -21 107 c-5 19 -9 40 -9 60c0 10 1 20 3 30c-35 -1 -68 -15 -90 -42c-36 -45 -48 -103 -48 -160c0 -84 20 -169 80 -229c59 -60 142 -87 225 -87c34 0 58 6 72 13l86 47v-20c-42 -35 -96 -71 -144 -102c-27 -6 -54 -8 -82 -8c-88 0 -176 28 -238 89c-30 30 -46 66 -59 106 c-16 48 -20 98 -20 148c0 63 15 125 43 181c51 39 106 75 165 101l32 -16c63 45 135 74 207 101l28 -81c4 -9 5 -12 10 -18c4 -4 11 -5 19 -5c16 0 38 5 50 9v-23"],120068:[697,27,717,22,709,"709 85l-144 -112c-31 49 -47 98 -63 150l-203 -150c-14 23 -30 45 -48 64c-24 23 -64 40 -98 40c-37 0 -69 -17 -105 -40l-16 11l112 85c66 49 141 106 181 158c34 44 43 107 43 161c0 47 -14 94 -48 128c-33 33 -76 53 -123 53c-32 0 -62 -12 -85 -35 c-16 -15 -26 -38 -26 -60c0 -10 5 -19 11 -27c9 -14 20 -26 31 -37c15 -15 29 -31 40 -48c7 -12 13 -24 13 -38c0 -26 -14 -50 -31 -70c-24 -27 -54 -47 -86 -63l-16 11c18 10 34 23 47 39c10 12 17 26 17 41c0 10 -5 19 -11 27c-9 13 -20 25 -31 37c-26 26 -48 58 -48 96 c0 40 29 70 57 98c24 24 113 82 193 82c46 0 90 -13 124 -46c33 -34 52 -77 52 -124c0 -68 -18 -136 -48 -197l-178 -164c40 0 65 -21 87 -43l48 -48c12 1 94 53 144 85v325c0 42 -3 88 -5 127l127 96l16 -11c-15 -13 -36 -32 -42 -42c-7 -9 -10 -21 -11 -32 c-5 -54 -5 -156 -5 -234l5 -181c1 -11 2 -23 5 -32c12 -30 25 -61 43 -85c2 -3 6 -4 9 -4c5 0 10 2 14 3c16 7 31 14 46 22"],120069:[691,27,904,49,815,"815 494c-37 -14 -70 -26 -103 -48l-89 -63c110 0 176 -65 176 -159c0 -43 -7 -63 -22 -101c-118 -99 -179 -150 -239 -150c-56 0 -112 21 -162 41c-45 18 -89 34 -125 34c-51 0 -101 -22 -143 -48l-12 21l124 73c125 74 144 130 147 158c3 32 6 103 7 150 c0 162 -95 226 -158 226c-40 0 -56 -7 -79 -30c-16 -15 -18 -36 -18 -57c0 -14 18 -38 38 -63c25 -29 51 -64 51 -89c0 -72 -90 -118 -123 -134l-15 11c27 15 64 48 64 81c0 12 -19 39 -44 70c-23 28 -41 52 -41 90c0 40 23 70 51 98c24 24 90 86 183 86 c58 0 117 -56 144 -111c22 23 53 46 79 64c37 24 78 42 123 42c23 0 47 -4 64 -21c10 -10 16 -37 22 -66c7 -34 14 -71 31 -88c6 -5 17 -6 25 -6c15 2 30 6 44 11v-22zM684 455c-11 5 -17 16 -22 26c-8 19 -13 39 -16 59c-4 26 -12 59 -23 70c-13 13 -35 24 -53 24 c-39 0 -60 -13 -80 -35c-18 -20 -34 -51 -42 -76c6 -25 10 -81 10 -124c0 -14 -1 -35 -2 -49l130 49c30 12 56 27 98 56zM714 175c0 42 -16 82 -46 111c-36 37 -84 55 -135 55c-27 0 -54 -5 -79 -16c-4 -41 -14 -81 -33 -118l-117 -90c59 0 115 -21 170 -43 c42 -16 99 -37 128 -37c26 0 51 9 69 27c30 29 43 70 43 111"],120071:[690,27,831,27,746,"746 410c0 -96 -21 -174 -55 -263c-63 -69 -163 -174 -222 -174c-21 0 -79 22 -112 35c-42 17 -74 27 -117 40c-28 8 -57 16 -85 16c-21 0 -40 -10 -56 -22c-21 -15 -37 -36 -51 -58l-16 16c26 51 63 96 107 133c39 0 79 7 113 28c25 15 47 38 47 68c0 28 -14 53 -32 74 c-7 8 -54 67 -54 85c0 16 1 32 9 46c10 19 24 35 39 50c31 31 68 55 107 75l16 -11c-14 -9 -26 -20 -38 -32c-13 -13 -25 -27 -35 -42c-6 -10 -12 -21 -12 -32c0 -14 25 -51 42 -75c20 -28 48 -69 48 -90c0 -30 -17 -56 -37 -77c-29 -31 -76 -54 -111 -69 c43 -9 92 -25 134 -40c44 -16 117 -43 137 -43c21 0 42 1 58 12c19 13 43 49 59 73s25 52 31 80c8 37 11 74 11 112c0 71 -17 145 -69 197c-67 67 -162 90 -256 90c-83 0 -172 -16 -231 -76c-44 -44 -64 -110 -67 -169l-21 11c0 82 26 157 85 215c30 30 69 55 109 68 c49 16 101 29 152 29c61 0 113 -1 179 -20c43 -12 90 -45 124 -79c48 -48 70 -114 70 -181"],120072:[686,24,662,86,641,"641 568c-36 -17 -80 -36 -119 -41c-26 15 -56 63 -79 100c-12 -4 -22 -14 -31 -23c-8 -11 -17 -24 -18 -38c0 -20 3 -41 9 -60c15 -45 23 -69 23 -137l102 62c21 -29 47 -55 77 -75v-9l-67 -38l-59 42c-5 3 -10 5 -15 5c-14 0 -27 -6 -38 -15c-6 -27 -23 -50 -42 -70 c-15 -15 -34 -25 -53 -32c-26 -11 -53 -17 -80 -21l-16 16c29 5 55 20 80 37c7 8 11 18 13 28c3 14 4 31 4 45c0 44 -11 87 -23 130c-5 19 -9 38 -9 58c0 10 1 21 4 32c-35 -1 -69 -15 -90 -42c-36 -45 -49 -103 -49 -160c0 -84 20 -169 80 -229s143 -87 226 -87 c14 0 27 1 41 2c40 14 88 40 117 58v-20c-45 -37 -94 -70 -144 -102c-27 -5 -54 -8 -82 -8c-88 0 -175 28 -233 84c-30 30 -50 67 -63 107c-16 48 -21 102 -21 152c0 63 15 125 42 181c52 39 106 75 165 101l32 -16c64 45 136 74 208 101l28 -81c4 -9 6 -13 11 -18 c4 -4 12 -5 21 -5c16 0 36 4 48 8v-22"],120073:[686,155,611,11,621,"621 629c-23 -31 -55 -72 -83 -99c-15 -14 -32 -30 -53 -30c-23 0 -50 11 -73 25c-28 -9 -62 -29 -78 -47c-14 -15 -25 -38 -25 -63c0 -18 7 -36 15 -51c13 -24 28 -49 44 -71l122 117c23 -24 43 -49 54 -80l-43 -59c-12 21 -28 43 -53 43c-17 0 -49 -22 -71 -40l87 -112 c16 -23 21 -59 21 -88c0 -52 -22 -101 -59 -138c-55 -55 -129 -91 -207 -91c-33 0 -63 15 -85 38c-27 25 -31 79 -31 109c0 19 2 37 4 56c2 14 3 29 3 44c0 42 -6 54 -14 62c-5 6 -13 8 -21 8c-24 0 -48 -12 -59 -18l-5 21c58 39 105 54 131 54c11 0 21 -3 29 -12 c14 -17 22 -47 22 -73s0 -39 -6 -65c-5 -21 -8 -42 -8 -64c0 -54 17 -78 29 -90c17 -18 39 -35 64 -35c35 0 66 14 90 38c30 30 43 78 43 119c0 24 -10 47 -23 69c-22 36 -43 72 -67 107c-22 30 -43 61 -60 94c-10 19 -20 39 -20 60c0 33 19 61 39 85c31 37 69 66 110 91 c-35 21 -71 40 -109 55c-25 10 -51 19 -78 19c-26 0 -50 -13 -69 -32c-32 -32 -44 -78 -53 -122l-16 11c6 58 22 117 64 159c35 35 83 53 133 53c30 0 58 -10 85 -21c43 -18 83 -40 123 -64c19 -11 41 -21 64 -21c24 0 60 37 84 63"],120074:[692,25,785,66,711,"711 303c0 -79 -37 -152 -93 -207l-154 -104c-31 -11 -51 -17 -83 -17c-86 0 -179 33 -231 85c-68 68 -84 164 -84 259c0 37 4 70 13 106c8 28 19 52 31 77c50 36 102 70 162 99l32 -16l112 75l10 -11c-27 -23 -53 -53 -53 -90c0 -26 16 -96 26 -137l51 27 c33 22 78 57 107 86c-47 16 -94 53 -103 93l68 64c12 -24 27 -45 47 -62c16 -13 34 -23 54 -23c14 0 30 7 45 22l4 -23l-176 -154c16 2 30 3 45 3c57 0 97 -23 114 -37c33 -27 56 -70 56 -115zM624 255c0 37 -23 76 -48 99c-34 31 -76 48 -124 48c-16 0 -33 -2 -50 -6 c0 -44 -5 -93 -37 -125c-36 -35 -82 -50 -130 -58l-16 16c30 7 56 27 74 53c12 17 18 45 18 66c0 32 -4 59 -12 88c-9 33 -18 65 -18 97c0 10 1 20 3 31c-33 -2 -61 -11 -84 -36c-40 -42 -54 -103 -54 -161c0 -88 21 -177 83 -239c52 -52 113 -89 186 -89c51 0 95 7 140 44 c52 43 69 113 69 172"],120077:[686,139,552,-18,522,"522 591c-52 -27 -129 -65 -160 -75c-30 6 -55 24 -79 43c-27 21 -56 43 -91 43c-24 0 -47 -10 -64 -25c-25 -22 -43 -52 -59 -81l-15 10c19 48 44 93 79 131c24 26 54 49 91 49c18 0 35 -7 51 -16c24 -13 45 -30 66 -47c14 -12 29 -23 45 -32c11 -6 23 -11 35 -11 c36 0 69 16 101 32v-21zM485 522c-22 -22 -42 -44 -57 -72c-11 -19 -12 -45 -12 -67c0 -36 5 -78 12 -117c13 -60 30 -160 30 -181c0 -59 -28 -113 -69 -154c-40 -41 -92 -70 -149 -70c-36 0 -75 6 -101 32c-22 23 -28 55 -32 85c-3 28 -8 66 -16 80s-22 22 -37 22 c-20 0 -50 -9 -67 -20l-5 13c22 18 53 41 78 54c18 9 37 17 58 17c17 0 35 -4 47 -16c16 -16 16 -49 16 -75s2 -52 7 -78c4 -16 9 -35 20 -46c18 -19 44 -32 69 -32c26 0 50 8 68 27c28 27 39 74 39 113c0 53 -13 110 -27 160c-15 52 -28 113 -28 162c0 10 1 20 2 29 c39 54 86 102 138 144"],120078:[681,27,668,16,690,"690 60c-22 -22 -53 -50 -80 -66c-17 -11 -35 -21 -56 -21c-20 0 -40 11 -50 27c-16 25 -21 54 -25 85c-5 44 -16 102 -37 122c-16 17 -40 22 -64 22c-31 0 -62 -9 -90 -22c0 -26 -1 -53 -5 -79c-25 -38 -54 -73 -88 -102c-28 -24 -54 -40 -88 -51c-39 3 -70 27 -91 57 l57 66h10c7 -15 16 -30 28 -42c10 -11 26 -20 41 -20c21 0 36 9 44 17c20 20 23 58 23 91c0 50 -12 100 -27 149c-13 43 -32 106 -32 134c0 13 5 28 6 30c21 53 55 99 95 139c55 55 130 85 208 85c31 0 62 -5 91 -17c24 -10 45 -25 58 -47c0 -6 1 -12 1 -18 c0 -33 -7 -67 -17 -99l-16 -5c0 34 -13 67 -37 91c-36 36 -84 48 -139 48c-58 0 -98 -17 -132 -51c-19 -19 -37 -64 -37 -93c0 -34 7 -83 20 -123c35 37 71 71 114 98c28 19 60 35 94 35c16 0 31 -4 43 -16c17 -16 29 -48 39 -75c6 -16 19 -50 56 -50c5 0 15 2 21 5l6 -16 l-168 -76v-1c15 0 33 -4 46 -16c19 -18 28 -61 36 -103c5 -25 11 -60 29 -80c9 -10 21 -19 36 -19c24 0 54 9 74 24zM508 314c-22 13 -32 46 -39 69c-5 16 -21 35 -33 44c-9 6 -26 9 -33 9c-26 0 -53 -13 -73 -30c-28 -22 -45 -49 -63 -79c11 -28 17 -66 22 -97 c39 18 75 32 119 40c33 13 68 28 100 44"],120079:[686,27,666,32,645,"645 186c-7 -38 -15 -78 -29 -116c-9 -23 -18 -47 -35 -65c-28 -28 -69 -32 -107 -32c-40 0 -79 9 -118 20c-56 16 -110 37 -164 60c-20 9 -42 16 -64 16c-30 0 -60 -43 -84 -84l-12 15c20 47 38 88 71 127c8 9 27 14 40 16h31c16 5 48 23 61 39c13 15 18 30 18 45 c0 23 -27 76 -45 108c-13 25 -26 51 -36 78c-6 18 -12 36 -12 55c0 23 9 44 19 63c15 26 34 49 56 70c56 57 133 85 213 85c36 0 72 -6 98 -32c20 -19 26 -47 26 -83c0 -11 -1 -22 -2 -33c-2 -19 -2 -47 -2 -55c0 -7 4 -14 8 -19c10 -10 41 -12 59 -12v-18l-117 -30h-3 c-14 0 -40 21 -40 46c0 12 1 32 5 61c1 11 2 21 2 31c0 29 -5 53 -24 72c-22 22 -52 30 -82 30c-40 0 -78 -14 -106 -42c-20 -20 -30 -52 -30 -80c0 -20 4 -37 10 -55c8 -26 21 -54 33 -79c17 -35 42 -90 42 -121c0 -7 -2 -13 -5 -17c-38 -46 -90 -104 -111 -118 c45 -19 101 -40 149 -52c34 -9 70 -16 106 -16c42 0 86 6 117 37c26 26 38 61 48 96"],120080:[692,27,1049,27,1049,"1049 554c-41 -21 -79 -48 -111 -80c-13 -26 -20 -54 -24 -82c-7 -38 -8 -77 -8 -115c0 -47 0 -107 10 -139c7 -21 9 -24 24 -40c6 -8 22 -18 30 -18c6 0 37 10 58 21v-19l-144 -109l-57 126l-1 172c0 43 7 86 16 128c22 34 49 64 80 91c-7 1 -15 9 -22 16 c-5 5 -15 35 -21 53c-7 21 -17 51 -27 58c-9 8 -20 11 -32 11c-25 0 -56 -8 -75 -25c-22 -19 -34 -31 -50 -57c6 -31 14 -79 14 -110c0 -106 -23 -211 -64 -308l-123 -150c-18 17 -50 43 -69 43c-9 0 -19 0 -26 -5c-13 -7 -21 -16 -33 -30l-13 14c25 36 67 90 88 101 c5 3 10 3 16 3c7 0 14 -1 21 -3c9 -2 42 -24 58 -35c24 24 31 53 38 83c16 64 16 145 16 218c0 43 -1 85 -8 127c-4 27 -9 53 -24 75c-15 23 -43 32 -69 32c-21 0 -44 -9 -58 -23c-15 -13 -26 -31 -35 -49c7 -28 10 -75 10 -82c0 -113 -13 -227 -72 -325l-170 -149 c-14 15 -30 28 -48 39c-11 8 -23 14 -37 14c-29 0 -52 -20 -69 -42l-11 16c17 28 37 55 61 78c16 14 34 28 56 28c15 0 29 -6 42 -14c15 -9 41 -31 55 -44c17 13 34 28 52 46c26 26 36 69 43 104c13 56 17 112 17 169v41c-1 52 -13 111 -40 148c-27 38 -71 74 -118 74 c-39 0 -59 -8 -78 -23c-13 -11 -21 -34 -21 -43c0 -33 23 -66 38 -83c11 -14 30 -37 40 -54c6 -11 13 -28 13 -38c0 -29 -14 -52 -32 -72c-22 -25 -59 -46 -91 -62l-15 11c18 10 36 26 49 42c10 12 15 24 15 39c0 10 -7 19 -13 27l-31 43c-23 28 -41 52 -41 90 c0 40 23 70 51 98c24 24 97 86 183 86c46 0 89 -34 119 -71c13 -16 24 -37 33 -59c3 2 5 5 7 8c14 18 29 36 48 48c35 24 74 43 117 43c23 0 47 -5 64 -21c17 -18 28 -39 36 -62c22 26 48 48 76 67c35 25 73 48 117 48c18 0 36 -8 48 -21c11 -13 20 -38 27 -59 c5 -15 10 -32 21 -43c8 -7 19 -9 29 -9c16 0 31 4 45 9v-15"],120081:[686,29,832,29,830,"830 76l-144 -105l-64 133l1 167c0 40 0 96 6 117c2 8 6 15 10 22c21 28 40 48 65 74c-18 4 -26 15 -32 23c-8 11 -15 33 -22 57c-5 18 -14 35 -27 48c-10 10 -23 16 -37 16c-31 0 -65 -18 -87 -39c-31 -32 -45 -51 -66 -88c7 -42 15 -107 15 -150 c0 -78 -7 -159 -43 -229c-5 -9 -13 -24 -16 -26c-42 -37 -83 -68 -131 -100c-12 -7 -35 -18 -48 -18c-35 0 -68 30 -86 58l56 65h12c5 -13 14 -29 27 -43c11 -11 29 -18 44 -18c28 0 49 20 68 39c18 18 25 44 31 69c9 39 11 78 11 118c0 121 -28 241 -59 284 c-27 38 -71 72 -118 72c-40 0 -61 -4 -83 -25c-12 -11 -17 -25 -17 -46c0 -20 24 -59 39 -76c11 -14 30 -37 40 -54c6 -11 13 -28 13 -38c0 -29 -14 -52 -32 -72c-22 -25 -59 -46 -91 -62l-15 11c18 10 36 26 49 42c10 12 15 24 15 39c0 10 -7 19 -13 27l-31 43 c-23 28 -41 52 -41 90c0 40 23 70 51 98c24 24 90 86 183 86c46 0 89 -34 119 -71c16 -19 30 -50 40 -81c13 15 46 61 52 71c30 48 93 82 149 82c17 0 33 -1 49 -5c12 -3 23 -7 31 -16c13 -13 21 -34 27 -53c4 -15 13 -40 16 -43c9 -8 19 -15 32 -15c15 0 32 4 45 11v-14 c-30 -21 -61 -44 -88 -67c-10 -8 -19 -19 -21 -32c-12 -57 -16 -116 -16 -175c0 -42 3 -84 14 -125c7 -28 15 -46 36 -67c4 -4 13 -9 19 -9c22 0 46 13 63 22v-22"],120082:[729,27,828,11,746,"746 399c0 -59 -6 -118 -24 -174c-13 -42 -33 -84 -67 -113c-44 -40 -91 -76 -144 -103c-38 -20 -79 -36 -122 -36c-55 0 -109 12 -160 32c-17 7 -35 15 -53 21c-17 6 -35 11 -53 11c-39 0 -74 -21 -96 -53l-16 16c28 37 58 73 91 106c44 15 85 51 85 101 c0 15 -5 29 -11 43c-9 19 -20 36 -32 53c-17 25 -45 63 -52 74c-6 10 -12 21 -12 33c0 35 15 67 36 95c26 35 60 63 98 86l21 -11c-19 -14 -37 -30 -51 -50c-10 -13 -19 -29 -19 -46s6 -33 13 -49c9 -24 22 -46 36 -68c20 -34 47 -77 47 -106c0 -26 -11 -49 -25 -70 c-19 -30 -49 -56 -76 -79c12 0 28 -4 39 -8c32 -10 63 -23 94 -35c51 -19 111 -33 167 -33c74 0 132 37 162 105c26 57 33 127 33 189c0 44 -4 88 -16 131c-10 32 -24 63 -48 87c-17 18 -40 28 -64 36c-31 9 -63 12 -95 12l-86 -3c-19 0 -39 3 -56 13c-12 7 -23 18 -23 33 c0 40 45 59 69 90h16c-5 -7 -10 -17 -10 -26c0 -16 20 -23 36 -27c19 -5 85 -10 128 -14c35 -3 69 -9 102 -20c25 -9 50 -22 68 -41c53 -53 70 -128 70 -202"],120083:[692,219,823,6,804,"700 138c0 16 -8 37 -14 52c-10 21 -22 41 -36 60c-21 30 -48 67 -48 96c0 20 11 38 22 54c18 24 43 45 66 64c-13 3 -29 15 -40 26c-13 12 -15 41 -16 64c-1 22 -3 51 -16 63c-12 13 -31 16 -48 16c-24 0 -45 -5 -64 -18c-44 -30 -67 -61 -96 -106v-387h1l145 -48 c19 -5 48 -12 63 -12c24 0 47 8 63 25c14 14 18 31 18 51zM804 522c-31 -16 -60 -34 -85 -59c-11 -12 -22 -24 -31 -37c-6 -8 -12 -17 -12 -27c0 -29 20 -59 38 -85c20 -31 37 -64 37 -101c0 -69 -33 -132 -85 -176c-31 -25 -66 -48 -107 -48c-10 0 -21 3 -31 6l-118 42 c0 -62 3 -124 11 -186l-96 -70l-21 11c5 12 12 56 16 85c9 62 11 123 11 186c-33 10 -63 17 -80 17c-27 0 -51 -14 -70 -32c-19 -20 -36 -42 -53 -64l-10 21c19 38 39 76 69 107c25 25 59 42 96 42c13 0 30 -3 48 -8v250c0 54 -12 115 -40 154c-27 38 -71 72 -118 72 c-39 0 -64 -7 -84 -25c-12 -12 -18 -25 -18 -46c0 -25 26 -59 41 -76c11 -14 30 -37 40 -54c6 -11 13 -28 13 -38c0 -29 -14 -52 -32 -72c-22 -25 -59 -46 -91 -62l-15 11c18 10 36 26 49 42c10 12 15 24 15 39c0 10 -7 19 -13 27l-31 43c-23 28 -41 52 -41 90 c0 40 23 70 51 98c24 24 89 86 183 86c46 0 89 -34 119 -71c17 -20 30 -47 39 -74c2 3 5 6 7 8c18 23 37 45 59 64c50 43 108 80 175 80c20 0 40 -7 54 -21c17 -18 23 -59 26 -91c1 -13 4 -30 11 -37c9 -9 20 -13 32 -13s25 4 37 8"],120084:[729,69,828,11,783,"783 -6l-117 -63c-33 10 -65 23 -96 40c-20 11 -40 23 -57 39l-2 -1c-38 -20 -79 -36 -122 -36c-55 0 -109 12 -160 32c-17 7 -35 15 -53 21c-17 6 -35 11 -53 11c-39 0 -74 -21 -96 -53l-16 16c28 37 58 73 91 106c44 15 85 51 85 101c0 15 -5 29 -11 43 c-9 19 -20 36 -32 53c-17 25 -45 63 -52 74c-6 10 -12 21 -12 33c0 35 15 67 36 95c26 35 60 63 98 86l21 -11c-19 -14 -37 -30 -51 -50c-10 -13 -19 -29 -19 -46s6 -33 13 -49c9 -24 22 -46 36 -68c20 -34 47 -77 47 -106c0 -26 -11 -49 -25 -70c-19 -30 -52 -59 -77 -78 c12 0 29 -5 40 -9c32 -10 63 -23 94 -35c51 -19 108 -32 163 -32c74 0 139 41 169 109c26 57 30 122 30 184c0 44 -4 88 -16 131c-10 32 -24 63 -48 87c-17 18 -40 28 -64 36c-31 9 -63 12 -95 12l-86 -3c-19 0 -39 3 -56 13c-12 7 -23 18 -23 33c0 8 0 21 11 32l58 58h16 c-5 -7 -10 -17 -10 -26c0 -4 1 -7 4 -11c8 -9 21 -13 32 -16c19 -5 85 -10 128 -14c35 -3 69 -9 102 -20c25 -9 50 -22 68 -41c53 -53 70 -128 70 -202c0 -103 -22 -225 -91 -287c-17 -15 -34 -30 -52 -44c18 -20 35 -39 57 -54c15 -10 31 -20 49 -20c27 0 52 12 74 27v-27"],120086:[689,27,828,56,756,"756 655c-8 -32 -24 -62 -47 -86c-28 -28 -65 -44 -102 -58c-31 3 -86 35 -127 58c-28 17 -57 32 -87 44c-18 8 -37 15 -57 15c-50 0 -93 -29 -128 -64c-49 -49 -69 -118 -69 -186c0 -98 31 -196 101 -266c56 -57 136 -86 215 -86c64 0 129 5 175 51c32 33 47 84 47 130 c0 37 -11 76 -38 102c-22 22 -53 32 -85 32s-75 -9 -112 -16c-38 -8 -79 -16 -117 -16c-25 0 -51 3 -69 21c-16 16 -27 36 -27 58c0 29 13 55 32 75c22 21 49 37 78 45l13 -13c-13 -4 -23 -12 -32 -21c-12 -13 -16 -31 -16 -48c0 -16 5 -32 16 -43c12 -12 30 -16 48 -16 c22 0 78 13 117 21c42 10 95 22 128 22c39 0 78 -15 106 -43c24 -24 32 -57 32 -90c0 -74 -28 -145 -80 -197c-78 -78 -189 -107 -298 -107c-76 0 -155 20 -210 75c-68 68 -107 164 -107 261s39 186 108 255c67 68 168 106 261 125c53 -28 119 -62 156 -78 c24 -10 48 -20 74 -20c22 0 39 6 55 21c15 15 22 38 27 54"],120087:[703,27,669,24,676,"676 681l-69 -90c-21 -13 -45 -16 -69 -16c-38 0 -91 5 -128 14c-23 -18 -30 -25 -47 -51c-12 -18 -27 -52 -27 -75c0 -13 5 -25 11 -36c8 -16 19 -30 31 -44c21 -23 40 -48 56 -74c10 -17 19 -34 19 -54c0 -25 -14 -47 -29 -66c-25 -33 -56 -60 -87 -86 c43 -20 98 -45 137 -45c22 0 43 9 62 20c26 14 50 34 71 55l11 -16c-28 -32 -57 -62 -89 -89c-25 -22 -52 -41 -81 -55c-44 6 -84 27 -123 48c-28 15 -58 27 -90 27c-19 0 -37 -7 -54 -15c-25 -12 -47 -27 -69 -44l-10 16c38 40 79 77 122 112c10 1 20 1 30 1 c19 0 37 -1 55 -6c21 12 40 28 55 47c11 14 20 30 20 48c0 14 -6 26 -13 37c-10 18 -22 34 -35 49c-30 34 -69 79 -75 111c8 34 23 64 41 93c24 36 51 69 82 99c-52 18 -106 27 -160 27c-45 0 -92 -8 -124 -40c-17 -17 -26 -43 -26 -67c0 -39 29 -71 65 -85l-64 -64 c-32 25 -51 58 -51 98c0 55 41 118 82 156c49 46 110 65 177 65c57 0 114 -9 170 -21c39 -7 80 -16 117 -16c42 0 79 23 106 54v-22"],120088:[697,27,645,-26,666,"666 80l-144 -107l-67 147l-114 -126c-17 -13 -37 -21 -58 -21c-45 0 -87 16 -128 32c-38 15 -80 32 -117 32c-9 0 -17 -6 -23 -11c-12 -9 -22 -20 -31 -32l-10 17l80 90c24 2 50 28 69 48c26 27 37 64 37 101c0 19 -6 37 -12 54c-10 26 -22 50 -36 74 c-23 40 -53 93 -53 128c0 20 10 39 21 56c16 26 37 49 59 71c24 24 50 47 80 64l10 -16c-15 -11 -29 -24 -42 -37c-25 -24 -43 -56 -43 -90c0 -32 20 -73 37 -107c14 -28 27 -57 36 -86c7 -23 12 -45 12 -68c0 -26 -4 -52 -15 -75l-101 -112c29 0 69 -14 101 -26 c33 -14 80 -32 101 -32c31 0 57 20 79 42c23 23 51 51 59 75c5 16 5 56 5 85c0 116 -2 231 -10 346l127 90l16 -10c-18 -18 -34 -39 -42 -64c-16 -48 -16 -99 -16 -149v-202c0 -22 1 -43 5 -64c8 -38 17 -77 43 -107c6 -7 15 -11 25 -11c24 0 50 15 60 22v-21"],120089:[686,27,831,29,826,"735 548c-29 0 -55 16 -80 32c-27 18 -56 37 -90 37c-29 0 -66 -36 -66 -36c-28 -27 -50 -59 -66 -95c0 -100 -14 -182 -55 -262l-93 -73c39 -3 69 -22 131 -61c66 -41 114 -58 143 -58c26 0 51 7 70 25c14 15 19 35 23 54c7 32 9 64 9 96c0 24 -3 57 -6 86 c-2 33 -5 67 -5 101c0 23 4 47 11 69zM826 607c-16 -11 -30 -24 -43 -38c-36 -35 -58 -82 -58 -133c0 -34 5 -67 10 -101c7 -39 16 -96 16 -117c0 -31 -7 -62 -21 -90c-11 -22 -23 -42 -43 -57l-117 -85c-14 -11 -35 -13 -53 -13c-30 0 -76 9 -149 53 c-20 12 -110 64 -154 64c-49 0 -92 -27 -123 -64l-11 16c38 43 80 82 128 112c46 0 87 26 112 64c14 22 20 47 24 73c6 37 10 74 10 112c-1 52 -13 110 -40 148s-71 72 -118 72c-40 0 -65 -9 -85 -27c-10 -8 -15 -23 -15 -44c0 -24 24 -59 39 -76c11 -14 30 -37 40 -54 c6 -11 13 -28 13 -38c0 -29 -14 -52 -32 -72c-22 -25 -59 -46 -91 -62l-15 11c18 10 36 26 49 42c10 12 15 24 15 39c0 10 -7 19 -13 27l-31 43c-23 28 -41 52 -41 90c0 40 23 70 51 98c24 24 90 86 183 86c46 0 89 -34 119 -71c17 -21 34 -60 43 -89c13 22 28 44 55 75 c22 25 49 46 78 63c20 12 42 22 65 22c36 0 68 -16 96 -37c38 -27 65 -32 81 -32c9 0 18 2 26 6v-16"],120090:[686,28,1046,21,1055,"954 548c-18 0 -51 22 -75 37c-26 17 -54 32 -85 32c-22 0 -42 -10 -58 -23c-26 -21 -43 -38 -61 -64c2 -33 4 -68 4 -103c0 -79 -8 -156 -29 -227c-14 -19 -56 -75 -79 -99c43 0 116 -33 170 -59c16 -7 34 -10 53 -10c32 0 58 15 74 42c11 18 18 45 18 112 c0 39 -3 79 -7 117c-3 29 -5 59 -5 88c0 39 4 63 10 77c3 6 7 12 11 17zM607 362c0 52 -7 104 -29 152c-16 37 -45 75 -82 91c-28 -25 -57 -51 -78 -80c1 -9 7 -38 7 -49c0 -15 -4 -87 -18 -148c-11 -48 -27 -95 -55 -137c-42 -34 -81 -59 -118 -81c45 -35 103 -68 160 -68 c59 0 114 28 155 70c25 24 35 59 43 93c12 51 15 104 15 157zM1055 628l-6 -21c-32 -24 -62 -50 -80 -85c-12 -28 -15 -54 -15 -88c0 -23 2 -45 5 -67c6 -51 10 -103 10 -154c0 -25 -2 -50 -9 -74c-6 -18 -14 -34 -28 -47c-42 -40 -89 -75 -138 -106c-20 -6 -40 -11 -60 -11 c-30 0 -61 7 -89 19c-48 21 -101 43 -149 43c-41 -19 -81 -39 -118 -64c-5 0 -11 -1 -16 -1c-45 0 -90 16 -127 39c-27 17 -62 37 -86 37c-11 0 -34 -8 -46 -16c-21 -14 -39 -26 -57 -43l-14 16c37 43 78 82 123 117h3c47 0 92 20 125 53c25 25 38 58 47 92 c12 43 16 89 16 135c-1 52 -13 111 -40 149s-71 72 -118 72c-40 0 -65 -8 -86 -27c-12 -11 -14 -20 -14 -42c0 -30 24 -61 39 -78c11 -14 30 -37 40 -54c6 -11 13 -28 13 -38c0 -29 -14 -52 -32 -72c-22 -25 -59 -46 -91 -62l-15 11c18 10 36 26 49 42c10 12 15 24 15 39 c0 10 -7 19 -13 27l-31 43c-23 28 -41 52 -41 90c0 40 23 70 51 98c24 24 90 86 183 86c46 0 89 -34 119 -71c14 -17 26 -40 35 -64l12 13c42 46 89 85 138 122c53 -30 92 -96 107 -127c32 34 66 67 104 94c23 17 48 33 77 33c17 0 33 -5 48 -12c23 -9 44 -22 64 -35 c18 -12 38 -19 59 -19c12 0 25 3 37 8"],120091:[689,27,719,27,709,"709 585l-102 -58c-20 9 -37 22 -53 37c-15 15 -37 38 -42 52c-15 -10 -31 -23 -42 -37c-17 -23 -31 -51 -42 -79c-17 -42 -23 -87 -23 -133h176l-37 -42c-46 6 -93 7 -139 8c0 -41 2 -82 11 -115c11 -47 29 -93 64 -128c24 -24 56 -37 90 -37c39 0 74 21 106 43v-22 l-111 -90c-16 -5 -37 -11 -48 -11c-34 0 -67 14 -91 38c-38 38 -58 90 -69 143l-42 -42c-33 -33 -68 -65 -107 -91c-18 -12 -36 -23 -56 -32c-12 -5 -26 -11 -40 -11c-36 0 -66 24 -85 54l59 69c15 -31 44 -53 79 -53c38 0 73 21 99 47c41 41 55 99 67 155c4 20 5 51 5 83 c-59 0 -117 0 -176 -8l37 42h139c0 36 0 71 -5 107c-5 34 -17 62 -42 87c-17 18 -40 33 -65 33c-32 0 -57 -7 -80 -30c-17 -17 -37 -37 -49 -52l-17 15l148 159c44 -2 89 -16 120 -47c13 -13 22 -30 29 -46c11 -25 18 -51 25 -77c15 31 34 61 58 85c38 38 81 68 130 88 c12 -23 22 -47 34 -69c3 -7 7 -13 12 -19c9 -8 20 -13 32 -13c11 0 29 9 43 16v-19"],120092:[686,219,834,26,741,"741 341c0 -69 -5 -137 -17 -204c-9 -53 -23 -105 -48 -153c-44 -67 -106 -120 -175 -160c-43 -24 -89 -43 -139 -43c-29 0 -58 6 -84 19c-21 11 -40 28 -49 51l67 71h10c10 -50 56 -93 110 -93c61 0 96 21 135 60c25 24 46 64 62 95c20 41 29 86 35 131 c10 66 13 132 13 199c0 72 -4 144 -27 213c-26 29 -54 59 -90 74c-8 -3 -76 -35 -116 -89c3 -14 4 -30 4 -44c-2 -91 -18 -183 -70 -261l-116 -92c24 -7 52 -21 74 -32c26 -13 53 -25 80 -25c34 0 63 23 85 48l9 -16c-23 -30 -46 -59 -73 -85c-14 -12 -33 -26 -51 -26 c-30 0 -76 23 -107 41c-37 21 -76 34 -100 34c-46 0 -90 -32 -126 -58l-11 15c37 39 82 78 122 113c22 0 52 0 68 -2c18 10 45 32 67 53c25 25 40 58 51 92c13 42 19 86 19 130c0 53 -12 114 -40 154c-27 38 -71 72 -118 72c-39 0 -69 -13 -87 -27c-13 -12 -14 -24 -14 -45 s25 -58 40 -75c11 -14 30 -37 40 -54c6 -11 13 -28 13 -38c0 -29 -14 -52 -32 -72c-22 -25 -59 -46 -91 -62l-15 11c18 10 36 26 49 42c10 12 15 24 15 39c0 10 -7 19 -13 27l-31 43c-23 28 -41 52 -41 90c0 40 23 70 51 98c24 24 89 86 183 86c46 0 89 -34 119 -71 c17 -21 31 -49 40 -78l5 5c27 27 56 52 86 75c33 27 68 51 106 69c29 -36 68 -64 107 -90c16 -80 16 -170 16 -255"],120094:[471,36,500,65,497,"497 83l-123 -110l-43 73l-2 45l-175 -127c-30 32 -59 66 -87 101c-2 30 -2 61 -2 91c0 70 5 141 20 209l169 106c28 -19 60 -33 93 -40l67 34l8 -6c-10 -67 -15 -135 -15 -203l1 -137l36 -45c21 7 32 13 46 22zM329 119l-1 246c-47 0 -96 13 -142 27 c-24 -25 -30 -62 -35 -97c-4 -31 -6 -62 -6 -94c0 -27 1 -53 3 -80c13 -17 39 -44 60 -65c0 0 4 -1 7 -1c15 0 54 23 114 64"],120095:[686,31,513,86,444,"444 313c0 -72 -5 -145 -20 -216c-73 -47 -148 -92 -228 -128c-37 33 -86 77 -110 102c14 73 14 157 14 236l-7 361l17 4l17 -77l8 4l120 87l17 -13l-30 -26c-44 -38 -60 -91 -63 -148l-2 -134l7 -2c45 38 92 77 140 107c38 -22 77 -43 117 -61c2 -32 3 -64 3 -96z M363 227c0 41 0 72 -4 113c-9 12 -32 24 -85 46c-31 -4 -69 -33 -96 -54v-209c32 -33 80 -81 107 -81c16 0 29 11 40 22c16 17 23 39 28 61c8 34 10 68 10 102"],120096:[466,29,389,72,359,"359 92l-172 -121c-40 34 -76 73 -110 113c-3 45 -5 89 -5 134c0 29 0 89 12 145l165 103c39 -3 75 -22 108 -44l-52 -79l-9 -3c-33 29 -83 54 -120 54c-18 -30 -21 -99 -21 -148c0 -35 2 -69 7 -99c18 -29 53 -61 84 -89c32 10 71 31 105 51"],120097:[612,34,498,13,430,"430 328c0 -31 -1 -61 -3 -79c-4 -48 -8 -96 -26 -140l-187 -143c-50 34 -99 69 -138 115c-2 30 -3 57 -3 85l6 169c42 40 88 83 132 112l19 -4c-46 -50 -57 -77 -65 -97c-9 -23 -13 -56 -13 -92c0 -39 4 -83 7 -119c13 -16 29 -29 45 -41c23 -16 47 -30 72 -43 c3 -1 5 -2 8 -2c5 0 11 3 15 10c28 44 42 95 47 146c2 21 3 41 3 62c0 44 -4 88 -12 132c-39 41 -82 79 -131 109c-33 21 -70 38 -110 38c-8 0 -21 0 -24 -1l-46 -18l-13 16c43 24 93 48 138 69c90 -12 192 -88 276 -157"],120098:[467,31,400,70,364,"364 358c-69 -66 -155 -146 -213 -192c0 -9 2 -18 5 -26c3 -14 60 -61 100 -79c4 1 18 1 23 3l74 39l5 -16c-54 -42 -110 -82 -169 -118c-40 37 -80 74 -114 116c-4 34 -5 69 -5 103c0 60 5 119 14 178l162 101c33 -42 74 -78 118 -109zM284 312c-38 24 -76 53 -108 84 l-2 1c-8 0 -14 -22 -16 -28c-9 -32 -10 -123 -10 -176c46 34 98 78 136 119"],120099:[679,238,329,30,324,"324 388l-12 -37h-106l-4 -206c0 -67 0 -151 -13 -198c-10 -34 -25 -67 -43 -97l-50 -88l-19 7l26 90c7 23 12 48 14 72l3 197l-1 223h-89l15 35h73l-14 67c-6 25 -13 61 -13 75c0 44 24 81 55 112c14 14 29 27 46 39c42 0 92 -7 124 -40l-47 -92l-10 -1 c-8 17 -18 33 -31 46c-13 12 -30 23 -47 23c-13 0 -29 -3 -39 -12c-9 -10 -12 -22 -12 -35c0 -17 12 -41 21 -59l50 -95c5 -8 7 -17 9 -26h114"],120100:[470,209,503,16,455,"455 -17c-51 -64 -104 -127 -163 -184c-12 -4 -28 -8 -36 -8c-32 0 -63 9 -92 21c-37 16 -71 38 -102 63l-35 -19l-11 13c45 31 89 68 134 107l-72 89c-2 34 -4 69 -4 103c0 67 5 134 15 200c53 37 107 70 162 102c34 -23 74 -36 114 -45l72 40l6 -6 c-14 -29 -16 -62 -18 -94c-4 -55 -4 -143 -4 -215c0 -14 2 -28 5 -41zM369 -45c0 22 -16 95 -27 142c-67 -47 -133 -99 -195 -152c23 -23 49 -45 77 -60c22 -12 46 -20 71 -20c20 0 39 10 53 24c15 16 21 45 21 66zM349 351c-58 8 -128 21 -176 43c-16 -40 -18 -90 -18 -134 c0 -45 1 -91 5 -136c15 -29 43 -60 68 -83l112 82c0 76 2 153 9 228"],120101:[689,198,521,76,435,"435 246c0 -54 -2 -109 -7 -162c-4 -39 -9 -78 -20 -115c-45 -66 -102 -119 -164 -167l-16 14l64 55c11 8 19 19 26 31c17 34 23 72 28 109c8 60 10 121 10 182c0 28 -6 107 -10 161c-26 19 -55 36 -88 36c-31 0 -69 -29 -94 -49l-5 -215l54 -77l-82 -75l-55 91 c7 122 11 244 11 366c0 81 -1 163 -6 244l12 2l24 -76l121 88l17 -11c-83 -77 -90 -142 -90 -197l-1 -110c33 26 98 72 148 107c33 -30 74 -48 116 -61c4 -57 7 -114 7 -171"],120102:[675,21,279,14,268,"268 83c-39 -37 -81 -72 -123 -104l-54 76c3 53 3 93 3 139l-4 173l-21 24c-11 -4 -29 -12 -42 -22l-13 13c34 28 71 61 105 93c19 -20 38 -39 60 -55c-7 -60 -8 -120 -8 -181c0 -39 1 -79 5 -111c2 -19 19 -40 32 -53c4 0 10 1 13 3c15 7 33 18 40 24zM187 616l-57 -60 c-21 19 -40 40 -58 61c20 20 42 37 60 58c18 -21 40 -47 55 -59"],120103:[673,202,280,-9,196,"196 422l-6 -396c-1 -25 -5 -51 -22 -70c-45 -55 -98 -107 -161 -158l-16 18c29 22 58 45 83 71c13 13 21 30 26 47c16 56 18 179 18 269c0 50 0 119 -10 149c-6 17 -25 37 -32 37l-8 -3l-29 -19l-14 13l106 95c22 -16 43 -34 65 -53zM183 615l-58 -60 c-18 15 -37 40 -54 61l61 57c16 -21 32 -40 51 -58"],120104:[686,26,389,24,363,"363 95c-43 -37 -111 -82 -168 -121l-107 95c4 19 6 40 6 58v181h-70l9 35h62c0 227 -1 262 -7 326l17 4c8 -24 18 -80 18 -80c41 32 86 68 130 93l16 -10c-26 -24 -56 -52 -67 -73c-19 -32 -26 -69 -29 -105c42 32 83 57 127 87c17 -16 32 -34 44 -54 c9 -15 16 -31 16 -48c0 -18 -10 -36 -23 -49l-86 -91h95l-14 -35h-159v-180c24 -24 54 -48 82 -68c32 16 66 29 95 50zM288 446c0 13 -6 24 -12 35c-10 14 -22 26 -35 37c-20 -10 -39 -23 -51 -42c-9 -16 -12 -34 -14 -52c-3 -25 -3 -54 -3 -81c35 0 64 13 87 40 c15 18 28 39 28 63"],120105:[686,20,279,97,277,"277 673c-22 -19 -43 -36 -59 -60c-35 -54 -36 -106 -36 -222l2 -269c9 -14 26 -29 42 -41c14 4 29 14 40 23l10 -17l-128 -107l-51 76c6 108 8 217 8 326c0 96 -1 191 -6 286l17 4l17 -78l128 92"],120106:[475,26,766,7,757,"757 88l-126 -107c-10 19 -39 54 -59 79c6 42 11 75 11 214c0 26 -1 50 -3 68c-1 6 -2 12 -8 15c-28 17 -60 26 -92 34c-23 -12 -44 -24 -65 -38v-218c0 -8 0 -17 4 -22c0 0 30 -45 46 -66l-86 -73c-13 26 -36 52 -54 72c9 39 14 81 14 202c0 33 -1 66 -5 99 c-25 22 -71 35 -105 44l-61 -42v-197c0 -16 0 -40 5 -46l44 -58l-83 -70l-49 80c5 40 7 80 7 119l-4 188l-26 26l-43 -24l-12 12l111 93l50 -52v-44l127 99c38 -23 78 -43 120 -57v-39c44 30 88 61 129 95c39 -21 85 -46 121 -56c-5 -57 -3 -114 -4 -171v-121 c11 -16 23 -33 37 -47c20 7 28 10 47 26"],120107:[475,23,526,18,521,"521 93l-127 -112l-55 84c6 35 8 81 8 130c0 54 -2 111 -5 163c-29 15 -68 24 -101 27l-65 -44l-4 -207c0 -10 4 -24 7 -28l40 -54l-87 -75c-14 25 -30 48 -49 69c8 46 11 104 11 165l-4 154l-24 23l-35 -20l-13 12l104 90c12 -13 35 -31 54 -45v-58l144 108 c35 -24 73 -43 113 -58c-4 -43 -8 -102 -8 -164l4 -126c8 -13 16 -27 26 -40c3 -4 8 -5 13 -5c0 0 7 3 10 5l31 22"],120108:[481,28,488,66,413,"413 302c0 -71 -6 -141 -22 -210c-72 -46 -147 -88 -226 -120c-35 30 -71 62 -99 96c0 89 5 198 18 296c61 35 119 75 176 117c45 -30 94 -55 148 -66c3 -38 5 -75 5 -113zM334 356c-45 3 -104 25 -149 45c-13 -22 -19 -35 -27 -72c-8 -30 -11 -75 -11 -118 c0 -33 2 -64 6 -88c17 -21 36 -40 58 -55c18 -12 36 -21 57 -24c6 0 17 13 22 19c23 28 32 67 37 107c7 62 7 89 7 186"],120109:[538,214,500,12,430,"430 282l-2 -66c-2 -43 -6 -87 -21 -127l-134 -107c-32 26 -68 48 -108 55l4 -207l-80 -44l-11 7l9 254c-23 0 -46 -7 -64 -23l-11 14c25 23 62 57 76 67v247l-41 56c-3 4 -5 9 -5 14c0 8 3 15 7 22c21 34 47 66 76 94l14 -9c-10 -12 -18 -26 -18 -42c0 -13 5 -26 12 -38 c9 -16 21 -30 34 -43l-2 -34c49 33 95 69 142 106c35 -28 76 -48 118 -64c3 -44 5 -88 5 -132zM349 230c0 41 -3 82 -6 123c-25 13 -66 28 -96 38c-29 -11 -54 -27 -81 -44v-241c40 0 108 -30 157 -54c16 30 26 83 26 178"],120110:[480,224,489,59,418,"418 473c-15 -85 -19 -220 -19 -332c0 -107 0 -215 7 -320l-83 -45l-11 10l8 307c-56 -46 -113 -84 -174 -122l-84 94c-2 29 -3 57 -3 86c0 73 6 147 23 218c57 31 115 63 165 104c29 -18 60 -34 93 -41l70 48zM324 367c-51 3 -101 16 -150 31c-14 -25 -21 -54 -26 -82 c-7 -38 -10 -77 -10 -116c0 -19 0 -53 1 -56c0 -7 1 -14 6 -19c22 -22 50 -54 73 -75c24 13 70 48 101 71"],120111:[474,21,389,15,395,"395 413l-1 -13l-59 -55c-9 -8 -21 -10 -33 -10s-24 5 -33 11c-16 10 -36 25 -50 38c-16 -12 -31 -25 -37 -34v-198c0 -16 10 -29 19 -41c16 -19 34 -36 54 -51l89 42l2 -19l-146 -104c-37 29 -70 62 -103 96c6 59 6 109 6 170l-1 77c-1 32 -8 43 -8 43 c-9 8 -19 15 -29 22l-38 -16l-12 10l101 93c21 -21 43 -41 66 -60v-32l109 87c10 -18 22 -36 36 -52c8 -9 18 -19 30 -19c11 0 29 10 38 15"],120112:[479,30,442,-28,407,"407 441l-92 -78c-72 4 -126 27 -152 52c-20 -19 -20 -56 -20 -79c0 -25 2 -50 12 -73c4 -9 9 -21 20 -21c6 0 12 0 17 2l123 56c22 -7 39 -22 56 -38c2 -26 3 -52 3 -77c0 -46 -4 -91 -16 -135c-54 -24 -109 -49 -160 -80c-22 21 -46 41 -73 57c-17 10 -35 20 -55 20 c-30 0 -57 -16 -89 -44l-9 9c15 16 52 55 74 76c18 17 43 23 67 23c26 0 50 -8 72 -22l81 -54l4 -1c6 0 11 5 15 14c9 30 11 61 11 92c0 25 -3 63 -13 74c-14 17 -27 22 -39 22c-14 0 -22 -3 -35 -10l-102 -58c-15 19 -31 45 -43 67c0 49 1 97 6 142l152 102l81 -46 c8 -4 16 -6 26 -6c23 0 46 13 72 30"],120113:[641,21,333,26,349,"349 78l-137 -99l-97 83l1 289h-90l16 35h73v172l113 83l14 -14l-27 -26c-5 -5 -8 -12 -9 -19c-11 -64 -12 -131 -12 -196h108l-17 -35h-90l1 -228c20 -18 44 -39 63 -50c5 -3 11 -5 17 -5c15 0 36 9 70 32"],120114:[474,26,517,8,514,"514 88c-42 -34 -83 -69 -122 -106l-8 2c-19 32 -39 67 -51 103c-68 -45 -153 -113 -153 -113c-26 17 -88 62 -125 74c13 22 21 51 27 79c9 45 15 91 15 137c0 28 0 55 -7 82c-6 18 -14 37 -29 50l-38 -20l-15 10l111 88c16 -19 32 -38 52 -53c0 -22 1 -43 1 -65l-2 -92 c-2 -54 -9 -108 -24 -160l101 -48l88 59c3 50 4 100 4 149l-3 160l85 44l7 -6c-10 -79 -13 -158 -13 -237c0 -32 2 -64 6 -94c2 -14 8 -28 17 -40c4 -5 10 -8 17 -8c10 0 43 15 53 20"],120115:[533,28,511,51,439,"439 245c0 -37 -15 -119 -32 -159l-215 -114c-31 33 -67 65 -103 94c5 55 7 101 7 165l-4 114c0 8 -4 13 -9 19c-9 12 -17 18 -25 30c-4 8 -7 16 -7 24c0 6 5 20 8 26c21 32 45 62 72 89l14 -4c-9 -14 -16 -29 -16 -46c0 -10 11 -31 19 -45c5 -8 18 -20 27 -30v-34 l143 103c36 -24 74 -45 115 -61c6 -66 6 -100 6 -171zM359 243c0 38 -3 77 -8 115c-23 21 -54 32 -85 38c-28 -2 -63 -27 -91 -48l-3 -193c0 -25 14 -47 34 -62l37 -29c12 -8 27 -15 42 -15c13 0 24 9 33 19c11 11 18 25 24 40c13 40 17 99 17 135"],120116:[533,28,773,44,693,"693 268c0 -93 -19 -133 -41 -196l-187 -100c-44 27 -89 52 -134 74c5 59 8 118 8 176c0 40 -1 80 -5 119c-23 16 -56 37 -70 44c-7 3 -16 7 -24 7c-4 0 -12 -2 -16 -5c-22 -12 -38 -25 -58 -39l-1 -190c0 -24 6 -49 20 -70c8 -14 18 -29 27 -40l-75 -75 c-17 29 -35 57 -59 79c8 51 10 103 10 155c0 46 0 92 -3 138c-1 8 -4 13 -9 19c-9 12 -17 18 -25 30c-4 8 -7 16 -7 24c0 6 5 20 8 26c21 32 45 62 72 89l14 -4c-9 -14 -16 -29 -16 -46c0 -10 11 -31 19 -45c5 -8 18 -20 27 -30v-32c43 30 86 61 123 97 c41 -26 84 -48 128 -68l-1 -37l142 103c41 -24 83 -46 126 -66c5 -28 7 -92 7 -137zM610 264c0 28 -4 53 -12 84c-29 18 -68 33 -100 38c-22 0 -63 -33 -80 -45l-2 -106c0 -26 1 -53 3 -81c1 -23 12 -44 29 -59c27 -25 59 -51 100 -51c8 0 17 7 24 14c17 17 25 45 29 69 c7 45 9 91 9 137"],120117:[473,188,388,10,370,"370 398l-67 -59c-28 14 -47 42 -59 51c-15 -9 -42 -33 -49 -43c-4 -18 -5 -41 -5 -58c-1 -55 1 -115 5 -172c19 -20 40 -38 63 -54c4 -3 9 -4 13 -4c5 1 13 0 22 5l63 34l3 -18l-149 -105c-25 28 -54 52 -84 74c-17 -16 -33 -33 -45 -54c-9 -15 -16 -31 -16 -49 c0 -20 10 -37 24 -51c22 -22 69 -31 98 -34v-9l-64 -40c-33 8 -67 19 -92 44c-13 12 -21 29 -21 46c0 25 13 47 26 68c21 34 41 59 68 89c6 42 7 91 7 133c0 54 1 108 -3 161c-9 10 -21 23 -30 28c-3 2 -10 5 -10 5c-3 0 -8 -2 -12 -4c-9 -5 -29 -14 -29 -14l-13 9 c33 34 68 65 104 96c25 -22 63 -57 76 -66l-2 -31l109 89c17 -28 42 -48 69 -67"],120118:[524,219,498,45,437,"437 228c0 -80 -8 -174 -30 -251c-13 -46 -117 -145 -185 -196l-38 17c34 17 67 36 94 62c22 22 36 51 46 80c11 32 16 66 19 99c5 50 7 100 7 150c0 56 -5 112 -11 167c-24 15 -53 30 -80 35c-15 0 -59 -28 -89 -51c-1 -64 -3 -81 -3 -188c0 -38 15 -66 45 -104l-75 -75 c-17 29 -39 61 -59 79c10 61 11 126 11 203c0 31 0 35 -3 81c-1 8 -4 13 -9 19c-9 12 -17 19 -25 31c-4 6 -7 14 -7 24c0 4 5 19 8 25c21 32 45 62 72 89l14 -4c-9 -14 -16 -29 -16 -46c0 -10 11 -31 19 -45c5 -8 18 -20 27 -30v-32l142 106c37 -22 74 -44 115 -59 c7 -60 11 -130 11 -186"],120119:[471,215,390,-7,314,"314 64c0 -55 -10 -110 -24 -163l-137 -116c-45 0 -88 15 -124 41c-18 14 -32 34 -36 58c7 27 54 91 87 129c42 49 82 89 127 134c-35 16 -71 30 -110 34v11l73 67c16 15 34 33 34 56s-16 45 -34 57c-12 9 -26 16 -39 16c-7 0 -10 -2 -17 -6c-24 -14 -46 -30 -67 -47 l-11 12c45 45 93 87 146 124c24 -12 49 -25 68 -44c10 -9 19 -20 25 -31c5 -8 9 -17 9 -26c0 -13 -6 -26 -15 -36l-81 -87c37 -13 79 -29 112 -49c11 -43 14 -89 14 -134zM240 20c0 37 -4 74 -15 110c-41 -35 -81 -71 -113 -114c-20 -27 -40 -56 -40 -89 c0 -17 10 -31 22 -42c23 -24 55 -39 89 -39c10 0 16 4 23 12c10 10 18 37 22 57c7 35 12 70 12 105"],120172:[688,31,847,29,827,"827 77c-53 -35 -104 -73 -159 -106l-12 3l-73 150l-232 -155c-27 29 -56 57 -90 80c-21 14 -43 24 -70 24c-34 0 -93 -23 -133 -42l-22 17l200 128c27 17 52 36 76 56c69 59 100 141 100 223c0 49 -27 95 -68 129c-29 25 -70 40 -112 40c-36 0 -58 -7 -78 -24 c-17 -14 -22 -35 -22 -54c0 -12 6 -23 13 -33c11 -15 24 -28 38 -41c16 -14 32 -28 44 -45c8 -10 15 -20 15 -32c0 -30 -22 -56 -46 -77c-32 -27 -70 -50 -110 -69l-19 15c19 11 36 24 51 40c9 11 18 23 18 37c0 16 -30 48 -51 70c-16 16 -30 33 -42 52c-7 13 -14 26 -14 40 c0 28 16 56 46 83c51 47 171 102 244 102c58 0 116 -15 158 -50c38 -33 59 -77 59 -123c0 -69 -25 -136 -60 -198l-193 -158c25 0 50 -9 72 -21c31 -16 58 -37 82 -59c37 9 97 46 142 74v429l174 105l14 -13l-51 -51c-8 -49 -8 -215 -8 -323c0 -40 1 -81 4 -121l57 -101 l53 21"],120173:[685,31,1043,56,963,"963 491l-204 -103v-5c26 -3 46 -6 75 -14c24 -7 47 -16 65 -31c38 -32 52 -77 52 -122s-16 -79 -45 -116l-172 -111c-25 -13 -62 -20 -97 -20c-63 0 -124 16 -182 35s-118 37 -181 37c-64 0 -122 -20 -177 -50l-13 24l139 77c42 24 83 49 119 79c20 18 39 41 45 64 c9 36 13 81 13 120c0 37 0 76 -7 112c-9 44 -29 90 -67 122c-24 20 -52 38 -87 38c-23 0 -45 -9 -61 -23c-14 -12 -21 -31 -21 -48c0 -13 8 -24 16 -34c13 -18 29 -34 46 -50c14 -13 28 -27 39 -43c7 -10 14 -21 14 -33c0 -10 -3 -21 -10 -30c-9 -13 -23 -26 -35 -36 c-39 -34 -84 -60 -131 -84l-20 13c23 15 44 30 65 48c12 10 19 24 19 39c0 16 -24 40 -42 58c-18 17 -34 36 -46 57c-9 15 -16 31 -16 48c0 29 40 70 70 95c58 50 130 81 206 81c80 0 142 -49 173 -108c42 30 85 59 134 80c34 15 70 28 108 28c22 0 45 -4 61 -18 c15 -12 28 -60 36 -92c5 -18 13 -36 25 -51c8 -9 18 -19 33 -19c21 0 41 4 61 10v-24zM827 144c0 48 -13 99 -53 133c-41 35 -98 50 -154 50c-33 0 -65 -4 -96 -11c-4 -25 -14 -51 -24 -75l-145 -104c83 -2 164 -23 241 -49c50 -17 104 -34 154 -34c19 0 38 5 51 16 c23 19 26 48 26 74zM778 433c-9 5 -21 12 -27 19c-7 8 -13 17 -15 26c-1 2 -8 40 -12 60c-5 24 -11 51 -29 67c-10 8 -23 14 -36 14c-25 0 -47 -9 -66 -21c-27 -18 -51 -45 -72 -78c6 -30 7 -58 7 -101l-2 -73c83 19 174 46 252 87"],120174:[677,32,723,71,729,"729 553c-27 -11 -105 -40 -140 -40c-8 0 -16 1 -23 5c-10 6 -21 13 -28 22c-18 22 -35 47 -49 71c-9 -2 -17 -5 -23 -10c-13 -12 -19 -30 -19 -46c0 -17 11 -49 21 -74c11 -28 19 -61 19 -86c0 -32 -6 -66 -33 -89c-20 -17 -44 -28 -68 -40c-37 -16 -76 -30 -115 -43 l-20 14c25 7 45 22 63 37c21 18 37 41 37 67c0 32 -7 63 -16 94c-9 33 -20 71 -20 98c0 9 1 16 4 22c-24 -2 -47 -11 -64 -26c-21 -17 -33 -40 -42 -64c-11 -30 -14 -62 -14 -94c0 -88 27 -177 101 -240c63 -53 146 -86 234 -86c21 0 45 1 62 9l116 54l4 -27l-166 -103 c-28 -6 -56 -10 -85 -10c-102 0 -206 21 -279 82c-79 68 -115 162 -115 256c0 62 18 123 47 179c21 16 124 77 195 108l25 -25c82 52 173 93 274 109c8 -36 19 -72 50 -98c8 -7 19 -7 30 -7c8 0 26 3 37 6v-25"],120175:[685,29,981,30,896,"896 372c0 -76 -28 -160 -78 -231c-81 -68 -154 -117 -249 -170c-47 0 -101 18 -149 34c-78 26 -175 58 -239 58c-30 0 -59 -10 -80 -28c-19 -16 -37 -32 -53 -49l-17 19c42 58 98 108 155 156c33 0 65 1 97 7c20 3 40 7 54 19s20 28 20 45c0 13 -7 25 -14 36 c-12 18 -26 34 -40 49s-27 29 -38 46c-7 10 -13 21 -13 33c0 14 3 28 12 40c12 17 25 31 42 45c33 25 69 48 107 68l22 -11c-27 -22 -62 -52 -62 -75c0 -21 22 -47 45 -75c14 -16 37 -42 49 -60c8 -11 13 -25 13 -39c0 -25 -13 -48 -34 -66c-34 -29 -78 -53 -127 -71 c61 -10 179 -42 261 -64c25 -7 52 -13 79 -13c25 0 45 13 62 28c23 18 35 45 43 71c12 34 16 69 16 104c0 86 -25 174 -98 235c-35 30 -80 49 -127 62c-58 16 -119 22 -180 22c-89 0 -181 -17 -246 -71c-51 -44 -71 -100 -74 -161l-25 7c0 85 32 169 104 230 c36 31 83 49 132 61c64 16 131 22 197 22c125 0 253 -25 342 -101c66 -56 91 -134 91 -212"],120176:[687,29,782,73,733,"733 584l-3 -27l-131 -40c-4 -1 -7 -1 -11 -1s-9 0 -12 2c-10 7 -19 14 -27 24l-59 76c-19 -12 -36 -28 -36 -48c0 -28 8 -66 19 -96s19 -66 19 -93l122 80c20 -36 45 -65 81 -89v-12l-89 -55c-12 7 -25 13 -44 26l-36 25c-4 3 -10 6 -15 6c-9 0 -16 -4 -23 -9 c-7 -15 -17 -27 -30 -38c-50 -42 -114 -69 -181 -89l-22 14c26 10 48 23 68 40c17 14 31 32 31 53c0 30 -4 63 -14 94c-9 28 -15 51 -22 79c-2 8 -3 15 -3 23c0 13 2 26 6 38c-20 -4 -37 -14 -52 -26c-52 -45 -74 -107 -74 -170c0 -87 38 -171 111 -233 c58 -49 134 -84 216 -84c71 0 138 23 195 58v-27l-155 -103c-38 -7 -77 -11 -116 -11c-94 0 -191 24 -259 81c-79 67 -114 159 -114 253c0 61 12 122 41 178c60 43 126 81 193 116l43 -18c79 47 168 80 260 106c6 -22 14 -44 24 -65c8 -15 15 -25 28 -36c7 -6 15 -9 25 -9 c13 0 33 4 46 7"],120177:[684,147,721,17,734,"734 626c-46 -45 -117 -114 -151 -140c-40 2 -85 13 -122 24c-29 -9 -52 -19 -74 -37c-15 -13 -23 -32 -23 -50c0 -19 9 -37 19 -55c15 -25 34 -47 55 -69l150 119c31 -25 50 -57 70 -94l-68 -60c-8 12 -20 28 -28 35c-8 8 -25 14 -39 14c-21 0 -48 -17 -67 -33 c33 -34 68 -73 93 -112c16 -24 31 -49 31 -77c0 -51 -21 -101 -64 -137c-66 -57 -151 -101 -247 -101c-38 0 -79 7 -107 30c-31 27 -39 66 -39 103c0 27 4 49 9 75c3 13 5 39 5 55c0 15 -3 29 -16 40c-9 8 -23 13 -36 13c-17 0 -45 -13 -64 -23l-4 23c32 18 65 35 100 47 c26 9 53 14 80 14c19 0 31 -5 44 -15c11 -10 19 -26 19 -39c0 -22 -2 -45 -8 -69c-11 -43 -17 -87 -17 -123c0 -26 6 -53 28 -72c16 -12 37 -19 58 -19c41 0 80 16 109 41c31 26 38 65 38 101c0 39 -55 101 -95 147c-30 35 -60 70 -85 109c-14 21 -28 44 -28 69 c0 17 7 33 17 48c12 19 29 37 48 53c29 24 64 44 100 61c-69 32 -163 74 -215 74c-22 0 -46 -4 -62 -18c-36 -30 -53 -71 -63 -113l-26 16c14 58 39 115 89 157c37 32 89 46 141 46c29 0 57 -7 83 -15c41 -11 80 -27 118 -43c43 -18 105 -45 131 -45c25 0 70 36 101 61"],120178:[692,27,927,74,844,"844 291c0 -95 -65 -179 -159 -227l-150 -82c-35 -5 -68 -9 -96 -9c-91 0 -181 25 -244 81c-82 73 -121 166 -121 264c0 36 5 73 14 108c7 25 17 46 34 70c62 39 124 72 186 100l35 -12c44 30 93 56 144 78l22 -12c-43 -18 -77 -60 -77 -100c0 -29 17 -97 31 -144l66 34 l114 86c-35 6 -64 16 -90 37c-13 12 -24 33 -29 49l112 80c8 -21 15 -43 33 -58c19 -16 46 -22 72 -22c12 0 42 8 65 19l3 -24c-72 -49 -137 -96 -204 -149c67 0 135 -13 183 -54c36 -30 56 -71 56 -113zM718 216c0 48 -17 96 -57 130c-33 28 -81 43 -127 43 c-23 0 -45 -1 -68 -9c2 -11 3 -23 3 -35c0 -24 -6 -48 -25 -65c-17 -14 -38 -25 -59 -34c-31 -13 -59 -22 -92 -32l-11 18c16 6 28 12 43 24c16 16 24 35 24 55c0 13 -11 70 -21 102c-15 50 -21 80 -21 100c0 19 1 39 13 55c-30 -2 -51 -15 -73 -33 c-42 -36 -56 -95 -56 -144c0 -96 38 -190 119 -258c59 -51 137 -84 222 -84c47 0 96 12 130 39c40 31 56 81 56 128"],120179:[684,127,850,0,753,"753 242c0 -87 -15 -173 -51 -254l-160 -100c-14 -8 -30 -15 -47 -15c-38 0 -72 17 -97 40l59 70l16 1c6 -14 16 -28 29 -38c10 -8 22 -15 36 -15c21 0 37 8 52 20c37 31 37 150 37 227c0 34 -3 138 -45 172c-26 22 -61 38 -98 38c-23 0 -46 -2 -67 -9 c-18 -7 -43 -19 -81 -48c24 -40 46 -94 46 -126c0 -27 -7 -58 -28 -78l-166 -145c-16 15 -34 29 -53 40c-13 7 -27 14 -43 14c-33 0 -67 -30 -76 -39l-16 18c47 47 116 117 160 117c42 0 76 -29 99 -56c17 20 29 40 29 64c0 34 -41 101 -72 149c-32 48 -61 100 -61 156 c0 25 14 48 29 69c24 33 53 62 84 90c33 30 76 55 116 80c21 -18 44 -35 69 -48c17 -9 36 -17 56 -17c35 0 88 34 111 51l14 -18c-35 -32 -89 -80 -139 -111c-15 -4 -31 -7 -47 -7c-59 0 -111 27 -157 56c-20 -18 -37 -40 -37 -65c0 -23 6 -45 15 -66c14 -35 33 -71 53 -102 c57 43 125 88 187 122c64 0 148 -23 186 -45c10 -5 31 -29 34 -40c20 -58 24 -91 24 -152"],120180:[683,25,654,31,623,"623 655c-61 -48 -133 -98 -205 -133l-110 36c-33 9 -66 18 -101 18c-32 0 -67 -12 -90 -31c-27 -23 -46 -53 -64 -82h-7l-15 14c19 37 39 73 62 108c15 22 31 44 52 61c30 24 70 37 110 37c38 0 89 -19 132 -34c36 -13 92 -33 111 -33s34 5 51 13c23 11 44 26 65 41z M607 568c-24 -17 -39 -31 -56 -53c-12 -16 -23 -40 -23 -60c0 -24 0 -54 3 -72c8 -48 15 -97 15 -145c0 -60 -24 -122 -75 -165c-65 -56 -142 -98 -236 -98c-48 0 -92 21 -128 47l-62 -38l-7 18c47 48 105 96 159 138c23 -42 37 -67 74 -97c13 -11 31 -15 49 -15 c24 0 42 8 59 21c15 13 25 38 31 56c8 25 8 51 8 77c0 10 -8 75 -12 112c-3 26 -5 52 -5 77c0 21 1 42 4 62c51 55 110 104 177 145"],120181:[681,142,652,-8,615,"615 586c-68 -33 -148 -64 -223 -85c-28 12 -69 37 -75 41c-36 19 -74 37 -117 37c-24 0 -52 -7 -68 -21c-22 -18 -36 -40 -50 -62l-18 14c26 46 55 91 98 127c30 26 70 44 113 44c17 0 32 -7 46 -14c24 -11 46 -24 68 -38c21 -14 43 -28 66 -39c14 -6 29 -11 45 -11 c32 0 77 16 115 30v-23zM572 517c-46 -40 -82 -88 -83 -145c0 -44 7 -87 20 -129c15 -52 30 -105 30 -159c0 -56 -21 -111 -68 -151c-52 -44 -120 -75 -194 -75c-37 0 -77 3 -104 26c-30 25 -43 59 -48 94c-5 29 -12 73 -24 83c-11 9 -26 15 -42 15c-20 0 -40 -8 -58 -17 l-9 18c30 20 62 39 97 53c26 11 54 19 83 19c20 0 41 -5 56 -18c10 -8 12 -21 13 -33c1 -6 1 -67 1 -100s11 -65 38 -88c12 -10 28 -17 44 -17c26 0 50 7 68 23c26 22 32 59 32 90c0 47 -18 111 -35 165c-15 46 -25 93 -25 140c0 17 1 34 5 51c50 62 109 117 178 164"],120182:[682,26,789,20,813,"813 69c-31 -26 -64 -51 -101 -71c-23 -12 -48 -24 -75 -24c-17 0 -36 1 -48 11c-33 29 -45 69 -51 108c-2 11 -12 72 -37 108c-8 11 -29 29 -73 29c-34 0 -70 -11 -98 -24c2 -13 3 -25 3 -37c0 -14 -2 -28 -6 -45c-43 -46 -94 -93 -151 -127c-14 -8 -27 -14 -39 -19 c-38 0 -72 14 -93 30c-3 2 -16 15 -24 24l86 85h14c8 -20 17 -39 35 -54c9 -8 21 -17 35 -17c10 0 22 2 29 8c15 14 18 33 18 53c0 34 -24 91 -41 133c-23 55 -44 111 -44 169c0 30 13 59 30 85c23 35 53 65 86 93c69 59 162 95 260 95c117 0 156 -35 183 -64 c2 -10 3 -19 3 -30c0 -22 -5 -50 -22 -98l-20 -6c-8 39 -25 58 -49 79c-46 39 -112 62 -176 62c-54 0 -108 -15 -147 -48c-27 -24 -38 -57 -38 -90c0 -43 10 -84 23 -125c41 39 85 75 137 104c36 19 76 36 119 36c22 0 44 -4 60 -17c16 -15 28 -44 37 -68 c6 -18 12 -35 22 -44c6 -6 16 -10 26 -10c12 0 24 0 46 6l6 -21l-197 -65c79 -15 95 -46 108 -126c7 -41 27 -67 45 -79c12 -8 29 -11 45 -11c25 0 47 11 67 24zM556 312c-13 9 -29 36 -35 55c-4 17 -12 35 -27 47c-11 9 -24 18 -39 18c-37 0 -72 -15 -97 -37 c-24 -20 -44 -52 -58 -81c8 -26 16 -58 23 -84c31 14 102 46 178 59"],120183:[684,28,786,30,764,"764 200c-10 -40 -22 -81 -39 -119c-11 -24 -22 -48 -43 -66c-30 -25 -69 -43 -112 -43c-93 0 -182 23 -267 53c-49 17 -119 41 -151 41c-19 0 -38 -6 -52 -17c-12 -11 -37 -44 -54 -67l-16 13c28 59 65 115 117 161c11 6 25 9 41 9c7 0 14 0 22 -2c15 4 36 12 47 21 c15 12 20 30 20 47c0 22 -37 78 -61 115c-21 32 -38 67 -38 104c0 25 11 50 26 72c19 30 45 57 74 81c67 57 162 81 256 81c40 0 82 -5 111 -29c13 -12 17 -27 20 -43c4 -23 3 -47 0 -70c-2 -13 -3 -21 -3 -34c0 -17 9 -31 24 -42c6 -5 45 -5 63 -5v-18l-172 -49 c-10 0 -21 1 -29 7c-13 12 -21 27 -21 43c0 14 4 26 6 40c2 17 5 48 5 52c0 23 -8 46 -27 62c-25 21 -60 30 -95 30c-32 0 -65 -8 -88 -27c-24 -21 -35 -49 -35 -78c0 -40 18 -78 37 -115c14 -26 26 -53 34 -82c5 -15 8 -31 8 -47c0 -5 -1 -17 -5 -22 c-24 -29 -68 -72 -116 -104l153 -47c56 -17 116 -24 176 -24c42 0 84 11 114 37c29 24 42 58 51 92"],120184:[686,33,1239,26,1232,"1232 548c-48 -25 -73 -41 -116 -72c-5 -4 -25 -28 -28 -39c-9 -36 -9 -61 -9 -97c0 -55 2 -110 14 -164c4 -19 10 -37 18 -55c6 -13 10 -18 21 -27c7 -6 20 -9 30 -9c9 0 41 2 61 9v-18l-179 -109l-80 111c0 105 0 237 6 289c33 48 63 77 101 103c-12 3 -18 5 -26 17 c-9 14 -22 40 -31 62c-7 18 -16 36 -29 48c-10 8 -23 15 -37 15c-24 0 -49 -5 -69 -16c-25 -14 -40 -26 -60 -45c5 -28 8 -72 8 -101c0 -107 -14 -216 -69 -313l-170 -165c-13 12 -28 24 -45 33c-11 6 -23 12 -37 12c-18 0 -36 -5 -49 -16l-16 -14l-17 15c25 28 66 71 78 82 c19 17 44 33 73 33c25 0 57 -24 77 -41c27 34 36 72 45 112c13 59 14 124 14 183c0 40 -3 80 -15 119c-9 27 -21 54 -44 74c-14 12 -32 23 -52 23c-15 0 -28 -4 -41 -10c-16 -9 -32 -21 -50 -35c8 -31 14 -62 14 -94c0 -107 -34 -221 -87 -318l-219 -155 c-13 15 -28 29 -45 39c-14 8 -29 14 -45 14c-20 0 -39 -5 -54 -17c-10 -8 -24 -20 -30 -26l-15 15c29 32 66 72 91 92c23 20 54 31 86 31c16 0 30 -7 42 -15c18 -11 35 -28 48 -44c14 10 26 19 35 28c28 25 39 60 50 95c15 51 20 104 20 157c0 46 -4 94 -18 139 c-11 32 -27 66 -55 90c-31 27 -70 46 -116 46c-21 0 -51 -1 -67 -15c-13 -11 -23 -23 -23 -39c0 -17 36 -59 61 -85c43 -43 58 -67 58 -84c0 -29 -21 -55 -45 -76c-35 -29 -74 -51 -116 -72l-18 17c21 10 38 20 53 35c10 11 20 24 20 38c0 20 -28 54 -50 76 c-26 26 -58 63 -58 89c0 18 12 35 23 51c18 24 41 45 65 65c53 45 137 67 188 67c48 0 104 -15 139 -44c24 -20 46 -47 58 -74c30 23 62 44 98 59c26 11 55 20 85 20c35 0 68 -12 93 -32c13 -12 23 -25 33 -38c36 30 76 58 121 78c36 16 74 28 115 28c15 0 31 -2 43 -12 c10 -9 25 -37 34 -55c8 -16 17 -32 31 -44c9 -9 21 -14 34 -14c16 0 31 3 46 8v-18"],120185:[681,33,982,26,968,"968 542c-29 -13 -66 -37 -108 -66c-5 -4 -25 -28 -28 -39c-9 -36 -9 -61 -9 -97c0 -55 2 -110 14 -164c4 -19 10 -37 18 -55c6 -13 10 -18 21 -27c7 -6 20 -9 30 -9c9 0 41 2 61 9v-18l-179 -109l-80 111c0 105 0 237 6 289c33 48 63 79 101 105c-14 0 -26 7 -35 15 c-13 12 -23 27 -29 42c-10 25 -25 57 -41 71c-11 8 -24 14 -38 14c-25 0 -53 -16 -72 -30c-36 -28 -57 -50 -82 -83c16 -48 24 -113 24 -166c0 -72 -13 -144 -44 -210l-205 -143c-9 -4 -23 -10 -29 -10c-51 0 -93 27 -128 57l88 94h19c5 -14 20 -33 38 -49 c14 -11 32 -17 52 -17c25 0 46 14 64 28c15 13 19 31 23 49c7 29 9 58 9 88c0 70 -8 140 -31 208c-17 51 -43 100 -87 138c-31 26 -70 47 -115 47c-21 0 -44 -3 -60 -16c-12 -11 -19 -24 -19 -39s9 -30 17 -43c14 -20 31 -38 49 -56c14 -13 27 -27 37 -43 c7 -10 10 -21 10 -33c0 -26 -17 -46 -37 -65c-32 -31 -70 -55 -111 -78l-22 16c18 11 35 24 48 39c9 11 17 23 17 37c0 20 -19 39 -36 55c-18 18 -34 36 -46 56c-9 15 -17 30 -17 47c0 20 9 39 20 57c16 24 35 46 59 64c52 39 122 68 195 68c49 0 98 -15 133 -45 c33 -28 57 -63 70 -101c22 22 44 43 68 63c50 43 112 80 185 80c25 0 53 -3 71 -19c11 -9 24 -36 36 -64c5 -13 14 -24 25 -34c6 -7 13 -13 23 -13c18 0 36 3 52 9"],120186:[726,29,976,11,881,"881 378c0 -86 -29 -170 -81 -244c-57 -51 -117 -88 -185 -121c-48 -23 -100 -42 -155 -42c-64 0 -126 18 -187 37c-41 13 -90 28 -125 28c-47 0 -86 -25 -116 -54l-21 22l89 110c35 8 70 17 95 38c15 12 22 29 22 47c0 19 -8 37 -17 55c-14 26 -31 50 -52 76 c-26 32 -50 74 -51 104c0 44 77 117 150 157l14 -14c-26 -18 -56 -42 -56 -77c0 -16 25 -67 47 -98c24 -32 40 -59 59 -93c5 -9 10 -23 10 -33c0 -22 -7 -41 -21 -60c-23 -30 -56 -62 -88 -83c22 0 41 -2 70 -9c58 -14 117 -31 173 -50c49 -17 82 -27 147 -27 c26 0 51 15 70 29c32 25 48 66 60 101c15 49 20 100 20 150c0 40 -5 81 -18 119c-11 30 -26 59 -52 81c-24 20 -56 29 -88 36c-46 10 -74 13 -122 13c-25 0 -47 -1 -68 -3c-15 -1 -30 -1 -44 -1c-46 0 -64 26 -64 36c0 24 4 35 35 60c18 13 52 45 62 58h25 c-6 -9 -11 -19 -11 -30c0 -9 10 -15 20 -17c12 -3 69 -5 103 -7c56 -3 112 -10 165 -24c40 -12 79 -27 109 -53c29 -24 45 -55 57 -87c15 -42 20 -86 20 -130"],120187:[685,223,977,19,944,"944 511c-45 -20 -89 -41 -126 -69c-15 -12 -29 -27 -29 -45c0 -32 18 -61 38 -88c23 -31 54 -74 54 -104c0 -24 -5 -48 -19 -69c-24 -35 -48 -63 -83 -94c-20 -18 -42 -36 -67 -47c-19 -9 -40 -15 -61 -15c-54 0 -109 18 -157 39c0 -54 5 -106 14 -160l-138 -82l-27 14 c12 35 16 70 20 105c5 52 7 106 7 158c-27 11 -60 22 -86 22c-37 0 -67 -18 -92 -40c-18 -15 -36 -30 -51 -48l-15 19c32 47 70 104 107 135c25 21 57 37 93 37c12 0 26 -1 43 -6v196c0 43 -6 87 -21 128c-12 33 -29 64 -57 88c-24 20 -53 34 -87 34c-38 0 -58 -12 -71 -22 c-15 -13 -22 -30 -22 -49c0 -12 10 -26 18 -36c13 -16 26 -32 42 -46c26 -24 52 -59 52 -80c0 -11 -1 -21 -7 -30c-8 -14 -16 -28 -28 -39c-36 -32 -75 -57 -119 -82l-16 19c19 12 29 21 43 38c10 12 18 26 18 41c0 16 -27 46 -46 67c-14 15 -31 29 -42 46c-7 9 -7 23 -7 35 c0 23 11 44 24 64c18 27 42 51 67 73c45 38 104 67 181 67c54 0 97 -17 134 -48c24 -20 48 -53 60 -80c42 36 88 71 140 94c39 17 81 30 124 30c21 0 43 -2 58 -15c15 -12 21 -42 24 -65c3 -20 11 -39 25 -56c10 -11 23 -22 40 -22c13 0 30 4 41 7zM794 109 c0 15 -8 34 -16 47c-12 21 -26 40 -42 59c-27 32 -57 76 -57 100c0 19 9 37 23 52c25 28 54 53 84 76c-19 3 -39 9 -48 17c-7 6 -23 22 -23 62c0 15 -2 30 -6 44c-3 10 -7 20 -15 27c-14 12 -32 19 -51 19c-37 0 -69 -17 -95 -39c-10 -9 -35 -33 -54 -55v-376l175 -63 c26 -9 50 -17 77 -17c12 0 24 4 32 11c12 10 16 22 16 36"],120188:[726,82,976,11,917,"917 -3c-53 -28 -107 -55 -163 -79c-60 22 -117 48 -169 83c-36 -17 -84 -30 -125 -30c-64 0 -126 18 -187 37c-41 13 -90 28 -125 28c-47 0 -86 -25 -116 -54l-21 22l89 110c35 8 70 17 95 38c15 12 22 29 22 47c0 19 -8 37 -17 55c-14 26 -31 50 -52 76 c-26 32 -50 74 -51 104c0 44 77 117 150 157l14 -14c-26 -18 -56 -42 -56 -77c0 -16 25 -67 47 -98c24 -32 40 -59 59 -93c5 -9 10 -23 10 -33c0 -22 -7 -41 -21 -60c-23 -30 -56 -62 -88 -83c22 0 41 -2 70 -9c58 -14 117 -31 173 -50c49 -17 82 -27 147 -27 c26 0 51 15 70 29c32 25 48 66 60 101c15 49 20 100 20 150c0 40 -5 81 -18 119c-11 30 -26 59 -52 81c-24 20 -56 29 -88 36c-46 10 -74 13 -122 13c-25 0 -47 -1 -68 -3c-15 -1 -30 -1 -44 -1c-46 0 -64 26 -64 36c0 24 4 35 35 60c18 13 52 45 62 58h25 c-6 -9 -11 -19 -11 -30c0 -9 10 -15 20 -17c12 -3 69 -5 103 -7c56 -3 112 -10 165 -24c40 -12 79 -27 109 -53c29 -24 45 -55 57 -87c15 -42 20 -86 20 -130c0 -86 -29 -170 -81 -244c-22 -24 -56 -48 -84 -68c20 -18 39 -33 63 -47c16 -8 33 -17 52 -17c29 0 58 7 86 16 v-21"],120189:[689,29,977,19,977,"977 72l-170 -101c-23 46 -57 92 -89 137c0 46 0 118 -3 139c-2 18 -9 45 -24 59c-20 16 -39 29 -66 34c-15 3 -31 4 -46 4c-20 0 -40 -7 -59 -15c-11 -68 -30 -118 -67 -179l-230 -178l-51 41c-10 8 -23 15 -36 15s-24 -3 -35 -9c-16 -9 -29 -22 -41 -37l-16 16 c45 53 113 126 158 126c21 0 34 -7 44 -14c19 -13 36 -28 52 -43c13 9 26 19 38 29c29 24 38 59 45 93c13 55 16 111 16 168c0 43 -6 86 -21 128c-13 33 -34 65 -64 91c-28 24 -62 43 -107 43c-29 0 -59 -12 -72 -22c-15 -13 -22 -30 -22 -49c0 -12 10 -26 18 -36 c13 -16 26 -32 42 -46c26 -24 52 -59 52 -80c0 -11 -1 -21 -7 -30c-8 -14 -16 -28 -28 -39c-36 -32 -75 -57 -119 -82l-16 19c19 12 29 21 43 38c10 12 18 26 18 41c0 16 -27 46 -46 67c-14 15 -31 29 -42 46c-7 9 -7 23 -7 35c0 23 11 44 24 64c18 27 42 51 67 73 c45 38 109 71 187 71c63 0 109 -19 150 -54c26 -22 50 -52 61 -81c35 35 77 72 122 98c33 18 70 33 109 33c26 0 50 -7 68 -23c21 -17 25 -48 28 -74c3 -23 6 -53 21 -66c12 -10 29 -12 45 -12c11 0 26 1 37 5l6 -13c-93 -36 -146 -62 -210 -101c34 -4 73 -22 94 -45 c0 -58 1 -127 7 -163c4 -22 12 -45 25 -63c12 -16 24 -30 39 -43c7 -6 22 -6 34 -6c14 0 29 7 43 14zM778 458c-14 0 -30 6 -41 16c-14 13 -20 41 -23 64s-9 55 -21 65c-9 8 -20 15 -33 15c-29 0 -54 -14 -74 -31c-28 -25 -44 -43 -64 -73c3 -17 3 -47 3 -64 c0 -31 -1 -59 -3 -92c43 18 104 43 156 47"],120190:[685,31,978,82,906,"906 261c0 -69 -44 -129 -101 -177c-94 -80 -225 -115 -356 -115c-98 0 -192 32 -261 91c-76 64 -106 151 -106 252c0 100 45 184 126 253c78 65 164 91 287 120c44 -16 85 -37 128 -55c50 -21 110 -46 156 -46c25 0 46 7 64 22c17 14 24 28 33 47l25 -14 c-12 -31 -34 -59 -61 -82c-33 -28 -75 -47 -120 -58c-18 -4 -36 -9 -55 -9c-26 0 -49 12 -71 23l-131 67c-28 14 -58 30 -89 30c-35 0 -68 -14 -92 -34c-58 -49 -81 -118 -81 -187c0 -95 31 -192 112 -260c67 -57 158 -88 253 -88c79 0 159 18 215 66c28 24 41 58 41 91 c0 32 -16 63 -43 85c-36 31 -89 39 -139 39c-44 0 -86 -8 -128 -17c-42 -8 -111 -22 -125 -22c-33 0 -66 7 -89 27c-20 17 -28 40 -28 64c0 37 23 70 54 96c28 24 67 37 103 45l13 -14c-11 -4 -21 -12 -30 -19c-17 -14 -30 -33 -30 -53c0 -16 5 -31 18 -42 c18 -15 46 -15 70 -15c48 0 94 5 140 13c45 7 88 21 133 21c43 0 87 -10 118 -36c33 -29 47 -69 47 -109"],120191:[691,30,789,30,798,"798 659l-121 -118c-29 -9 -60 -13 -92 -13c-42 0 -98 8 -139 15c-32 -28 -48 -49 -48 -85c0 -16 8 -36 19 -49c15 -19 32 -39 50 -56c34 -32 82 -77 82 -106c0 -35 -69 -91 -116 -127c48 -19 117 -46 155 -46c19 0 38 6 55 14c28 11 52 27 76 43l11 -24 c-55 -50 -117 -95 -181 -137c-53 0 -103 18 -150 38c-39 16 -85 34 -123 34c-18 0 -37 0 -51 -5c-36 -13 -59 -30 -88 -52l-12 18c57 51 119 97 191 132c30 0 62 -1 91 -8c18 15 29 33 29 55c0 24 -42 66 -72 94c-19 18 -37 37 -53 57c-11 14 -20 29 -25 45 c32 63 76 122 134 171c-75 14 -191 37 -224 37c-27 0 -62 -3 -81 -19c-13 -11 -18 -27 -18 -41c0 -39 35 -68 72 -89l2 -10l-83 -68c-32 25 -58 58 -58 96c0 51 31 98 73 135c63 53 144 90 234 90c37 0 124 -14 185 -25c49 -7 99 -14 150 -14c46 0 94 23 126 50v-32"],120192:[689,39,850,16,871,"871 72l-200 -111l-71 123l-127 -105c-19 -11 -41 -13 -55 -13c-45 0 -89 14 -129 30c-52 21 -116 42 -165 42c-18 0 -44 -8 -90 -50l-18 20l106 109c32 5 71 15 87 25c18 11 51 38 61 65c3 11 4 26 4 37c0 20 -6 40 -15 60c-11 27 -27 53 -44 78c-26 39 -59 90 -59 122 c0 7 0 16 2 22c15 25 63 80 104 114c21 18 45 34 71 49l23 -16c-16 -10 -31 -22 -46 -34c-17 -14 -30 -32 -30 -53c0 -37 16 -73 35 -107c23 -40 41 -83 50 -127c4 -17 6 -34 6 -51c0 -18 -2 -35 -8 -52c-38 -42 -95 -103 -125 -121c26 -4 94 -26 136 -41 c36 -13 79 -24 113 -24c31 0 55 18 77 36c14 13 22 30 23 47c4 67 7 134 7 201c0 82 -5 164 -13 246c67 24 128 57 187 92l17 -15l-25 -24c-25 -26 -34 -60 -38 -93c-7 -58 -8 -115 -8 -173c0 -61 1 -121 5 -182c1 -18 2 -22 15 -52c9 -21 22 -44 36 -59c7 -9 19 -13 33 -13 s43 10 64 18"],120193:[687,29,981,25,966,"966 604c-18 -10 -34 -22 -49 -35c-37 -31 -72 -69 -72 -115c0 -27 0 -58 5 -81l17 -95c4 -22 7 -45 7 -68c0 -46 -16 -88 -56 -120c-47 -39 -106 -82 -126 -93c-27 -15 -56 -26 -90 -26c-26 0 -51 8 -76 16c-40 13 -78 29 -116 46c-33 15 -66 29 -101 40 c-22 7 -44 13 -67 13s-45 -7 -65 -16c-28 -12 -54 -28 -77 -46l-13 18c50 42 109 82 166 121c30 7 55 22 77 40c20 17 29 41 35 65c10 36 13 74 13 111c0 42 -5 84 -19 124c-11 31 -27 61 -54 84c-25 21 -54 37 -93 37c-30 0 -60 -17 -73 -27c-15 -13 -22 -30 -22 -49 c0 -12 10 -26 18 -36c13 -16 26 -32 42 -46c26 -24 52 -59 52 -80c0 -11 -1 -21 -7 -30c-8 -14 -16 -28 -28 -39c-36 -32 -75 -57 -119 -82l-16 19c19 12 29 21 43 38c10 12 18 26 18 41c0 16 -27 46 -46 67c-14 15 -31 29 -42 46c-7 9 -7 23 -7 35c0 23 11 44 24 64 c18 27 42 51 67 73c45 38 109 69 187 69c52 0 93 -13 126 -41c32 -27 57 -69 66 -107c42 40 87 81 137 111c29 17 60 35 94 35c17 0 34 -5 50 -10c22 -8 43 -19 63 -31s49 -29 64 -29c21 0 41 3 61 14zM832 527c-40 0 -76 16 -109 35c-28 17 -62 36 -93 36 c-22 0 -40 -14 -55 -27c-28 -22 -50 -49 -70 -76c1 -14 2 -29 2 -43c0 -65 -12 -130 -45 -190l-117 -88c41 -1 143 -46 213 -75c47 -20 105 -44 148 -44c13 0 29 4 38 12c10 8 13 22 13 34c0 17 -2 38 -5 56l-23 129c-4 21 -4 41 -4 62c0 29 0 71 12 86c27 31 62 63 95 93"],120194:[682,30,1235,31,1240,"1240 628l-1 -25c-36 -26 -83 -61 -112 -98c-18 -22 -24 -47 -24 -74c0 -23 10 -62 18 -93c11 -42 21 -81 21 -124c0 -22 -2 -43 -7 -65c-4 -15 -9 -29 -20 -41l-181 -123c-24 -8 -48 -13 -73 -13c-35 0 -75 14 -110 25c-58 19 -116 35 -177 42c-42 -19 -87 -42 -126 -64 c-10 -4 -22 -5 -35 -5c-52 0 -100 20 -145 43c-32 16 -67 32 -99 32c-21 0 -40 -6 -57 -15c-24 -11 -45 -27 -65 -44l-13 22c51 48 109 90 167 132c54 0 90 14 122 41c27 23 42 53 53 84c14 42 18 86 18 129c0 67 -15 136 -72 184c-27 24 -60 39 -103 39 c-29 0 -61 -10 -74 -20c-15 -13 -22 -30 -22 -49c0 -12 10 -26 18 -36c13 -16 26 -32 42 -46c26 -24 52 -59 52 -80c0 -11 -1 -21 -7 -30c-8 -14 -16 -28 -28 -39c-36 -32 -75 -57 -119 -82l-16 19c19 12 29 21 43 38c10 12 18 26 18 41c0 16 -27 46 -46 67 c-14 15 -31 29 -42 46c-7 9 -7 23 -7 35c0 23 11 44 24 64c18 27 42 51 67 73c45 38 109 64 185 64c63 0 111 -19 151 -53c24 -20 41 -46 52 -73c64 45 111 76 178 114c35 -19 60 -48 101 -110c37 32 78 65 122 91c28 15 56 31 90 31c37 0 70 -16 101 -33 c30 -16 62 -33 98 -33c11 0 30 7 40 12zM699 349c0 42 -3 85 -14 126c-8 28 -18 55 -42 76c-15 12 -32 22 -50 31c-30 -18 -53 -36 -74 -53c3 -14 4 -48 4 -62c0 -93 -22 -185 -88 -261l-135 -75c16 -5 67 -26 99 -42c36 -18 76 -34 119 -34c7 0 14 2 21 5 c31 14 67 30 87 50c27 27 48 57 58 91c15 50 15 96 15 148zM1104 527c-2 -1 -14 -1 -24 -1c-23 0 -64 20 -81 33c-21 16 -70 28 -89 28c-20 0 -42 -3 -59 -12c-21 -13 -35 -25 -51 -43c9 -36 14 -81 14 -118c0 -70 -20 -137 -50 -202c-28 -37 -50 -62 -76 -82 c48 0 138 -32 200 -54c28 -10 57 -20 88 -20c13 0 25 6 34 12c12 8 17 21 17 52c0 34 -13 96 -25 140c-12 41 -20 81 -20 120c0 19 2 42 54 86"],120195:[682,35,849,32,835,"835 578l-131 -64c-48 17 -83 50 -109 87c-76 -58 -106 -93 -106 -235c65 0 146 0 194 4l-64 -58c-43 3 -109 3 -135 3c0 -79 20 -160 87 -217c30 -26 73 -38 116 -38c32 0 75 16 110 30v-24c-46 -27 -89 -59 -132 -91c-23 -7 -61 -10 -64 -10c-41 0 -80 14 -109 38 c-18 15 -31 34 -43 52c-16 27 -29 56 -40 84c-58 -54 -120 -106 -193 -146c-20 -11 -48 -25 -64 -25c-31 0 -82 30 -120 53l81 81c17 -15 36 -29 58 -39c15 -8 32 -14 51 -14c14 0 28 4 40 10c18 9 34 21 49 33c26 23 39 56 48 86c13 45 17 91 17 137c-70 0 -157 0 -209 -3 l65 56l146 -2c0 38 -2 77 -12 115c-7 24 -17 46 -38 64s-47 33 -77 33c-37 0 -68 -11 -93 -33l-41 -37l-18 20c53 54 112 104 173 152c51 -5 102 -17 139 -48c34 -29 60 -66 65 -107c25 30 54 57 84 83c39 33 87 57 139 74c14 -30 29 -60 56 -82c10 -9 25 -10 39 -10 s30 4 41 7v-19"],120196:[689,214,983,32,879,"879 339c0 -123 -27 -246 -82 -360c-51 -56 -111 -105 -183 -142c-59 -30 -125 -51 -194 -51c-61 0 -121 17 -164 53l50 97l15 -2c9 -25 21 -50 43 -69c27 -23 66 -31 103 -31c60 0 119 16 162 52c49 42 72 98 89 154c25 82 31 166 31 251c0 53 -2 107 -14 159 c-7 31 -16 63 -40 86c-21 20 -49 31 -80 31c-20 0 -50 -6 -67 -17c-21 -13 -30 -20 -44 -38c4 -18 6 -48 6 -66c0 -77 -12 -151 -59 -217c-46 -34 -100 -70 -144 -96c10 -1 68 -21 98 -34c27 -12 58 -20 87 -20c17 0 32 8 46 15c24 12 45 27 66 43l6 -21 c-46 -55 -97 -107 -164 -143c-58 9 -113 32 -165 57c-27 13 -64 20 -91 20c-23 0 -46 -7 -66 -17c-27 -13 -50 -31 -72 -50l-19 19c50 50 100 100 160 142c14 3 26 4 39 4s27 -1 43 -2c18 9 40 21 58 36c23 21 30 49 37 77c10 46 13 93 13 139c0 69 -23 138 -81 187 c-23 20 -49 37 -85 37c-31 0 -58 -15 -71 -25c-15 -13 -22 -30 -22 -49c0 -12 10 -26 18 -36c13 -16 26 -32 42 -46c26 -24 52 -59 52 -80c0 -11 -1 -21 -7 -30c-8 -14 -16 -28 -28 -39c-36 -32 -75 -57 -119 -82l-16 19c19 12 29 21 43 38c10 12 18 26 18 41 c0 16 -27 46 -46 67c-14 15 -31 29 -42 46c-7 9 -7 23 -7 35c0 23 11 44 24 64c18 27 42 51 67 73c45 38 111 65 189 65c52 0 92 -17 125 -45c27 -23 45 -62 57 -96c41 32 84 62 129 91c32 20 65 40 101 56c35 -40 81 -71 131 -95c12 -85 24 -172 24 -255"],120197:[718,137,726,17,633,"633 232c0 -55 -8 -111 -28 -164c-17 -43 -42 -84 -80 -117c-67 -56 -157 -88 -251 -88c-36 0 -81 0 -109 2c-14 2 -34 5 -34 20l1 51c0 11 -4 22 -13 29c-7 7 -17 11 -28 11c-23 0 -45 -9 -64 -20l-10 15c30 22 64 41 100 56c28 11 58 19 89 19c16 0 33 -3 44 -12 c13 -12 14 -37 14 -49c0 -11 -1 -22 -3 -32c-3 -13 -3 -28 -3 -41c0 -10 11 -16 21 -19c6 -2 14 -3 22 -3c45 0 87 16 118 43c28 23 42 60 52 92c15 42 19 87 19 131c0 29 -3 76 -27 96c-35 29 -85 37 -133 37c-36 0 -72 -8 -107 -17l-17 13l56 81c49 9 92 32 127 61 c32 27 43 64 43 101c0 9 -2 18 -10 25c-17 14 -41 18 -64 18c-30 0 -60 -2 -89 -5l-95 -11c-23 0 -45 7 -62 21c-6 5 -12 20 -15 33c27 37 67 84 92 108l18 1c-3 -6 -4 -13 -4 -20c0 -8 3 -17 11 -24c10 -8 25 -10 39 -10l177 6c36 0 74 -5 100 -27c14 -12 24 -28 24 -46 c0 -62 -43 -115 -94 -159c-26 -22 -68 -46 -100 -62c102 0 190 -4 250 -66c14 -14 23 -62 23 -78"],120198:[472,32,602,80,587,"587 82l-145 -111c-20 30 -44 58 -72 83l-1 26l-186 -112c-39 32 -72 68 -102 105c-1 20 -1 39 -1 59c0 79 7 157 20 235c69 30 134 67 197 105c40 -16 83 -25 126 -32l66 28l8 -7c-17 -66 -17 -133 -17 -200l3 -118l52 -63c11 0 32 12 47 20zM368 110l-2 256 c-49 0 -98 11 -145 23c-16 -24 -27 -61 -27 -153c0 -32 2 -65 4 -98c25 -25 52 -52 81 -72c14 0 63 27 89 44"],120199:[691,32,589,86,504,"504 314c0 -73 -5 -146 -19 -218c-87 -48 -175 -94 -271 -128c-46 32 -90 65 -128 103c13 112 13 227 13 340c0 85 -3 171 -13 255l20 8l25 -78c54 34 113 71 167 95l16 -13c-27 -19 -45 -36 -67 -58c-13 -13 -22 -30 -27 -47c-8 -26 -9 -52 -9 -78v-107l9 -4l142 90 c35 -17 92 -41 139 -60c2 -33 3 -67 3 -100zM386 252c0 32 -2 63 -6 95c-40 20 -65 29 -95 37c-22 -4 -55 -23 -72 -36l1 -216c21 -18 47 -40 74 -55c19 -11 39 -20 61 -23c20 40 29 83 33 126c3 25 4 49 4 72"],120200:[473,26,463,87,424,"424 429l-78 -96h-10c-47 42 -90 57 -114 63c-13 -19 -17 -96 -17 -126c0 -38 3 -78 6 -116c32 -29 64 -57 101 -82l106 42v-21c-63 -41 -168 -104 -197 -119c-47 34 -90 73 -130 114c-3 42 -4 87 -4 130c0 53 3 104 13 148l195 107c46 -8 90 -22 129 -44"],120201:[632,29,588,-1,511,"511 368c0 -88 -14 -176 -44 -260c-49 -40 -140 -93 -213 -137c-59 33 -115 71 -165 114c-3 18 -4 45 -4 78c0 46 2 106 7 172c47 43 111 89 165 124l22 -10c-20 -15 -46 -41 -65 -60c-10 -48 -11 -88 -11 -135c0 -35 2 -71 5 -106c39 -34 85 -62 135 -82 c24 40 50 109 50 243c0 34 -2 68 -5 102c-50 40 -103 78 -163 109c-37 20 -78 38 -122 38c-30 0 -63 -9 -90 -20l-14 19c56 30 117 53 178 75c54 -2 99 -24 146 -49c58 -31 126 -71 181 -108c5 -36 7 -72 7 -107"],120202:[471,28,471,80,429,"429 362c-61 -51 -160 -122 -241 -181c0 0 6 -38 18 -45c26 -20 53 -38 101 -68c31 5 75 23 110 40l9 -16c-64 -41 -129 -82 -197 -120c-53 34 -100 73 -144 114c-3 36 -5 72 -5 108c0 59 5 118 14 176l192 101c45 -38 91 -76 143 -109zM324 316c-39 24 -102 71 -117 83 c-15 -69 -21 -114 -21 -185c45 31 96 67 138 102"],120203:[681,242,387,37,387,"387 398l-16 -39h-121c0 -117 0 -236 -19 -347c-3 -15 -10 -32 -18 -46l-113 -208l-20 4c14 34 40 97 45 131c6 38 9 83 9 125v341h-97v8l15 38h73c-13 40 -17 75 -25 115c13 48 34 92 75 127c27 23 65 34 102 34c15 0 31 -5 43 -12c20 -10 37 -23 53 -38l-73 -82h-16 c-11 17 -20 30 -37 43c-11 9 -26 19 -41 19c-14 0 -28 -2 -39 -11c-11 -10 -17 -25 -17 -39c0 -33 26 -61 53 -85c14 -13 27 -26 37 -41c7 -11 9 -16 13 -30h134v-7"],120204:[473,208,594,16,541,"414 -74c0 37 -18 106 -32 157l-198 -133c55 -30 138 -75 177 -75c16 0 33 1 44 11c9 7 9 26 9 40zM541 -22c-61 -66 -128 -128 -202 -184c-10 -1 -21 -2 -31 -2c-32 0 -64 6 -94 14c-51 15 -99 39 -142 65l-38 -24l-18 15l169 115l-93 93c-3 38 -6 77 -6 115 c0 61 6 121 22 181c64 38 129 75 197 107c41 -19 90 -41 128 -47l86 39l13 -4c-15 -30 -22 -62 -27 -94c-7 -45 -9 -90 -9 -135c0 -86 32 -169 45 -254zM388 343c-57 8 -120 35 -162 57c-11 -52 -17 -112 -17 -166c0 -34 2 -68 6 -102c25 -25 55 -54 90 -70l78 49v66 c0 56 2 111 5 166"],120205:[687,203,615,88,507,"507 271l-3 -121c-3 -61 -7 -122 -20 -181c-49 -57 -116 -117 -192 -172l-24 14c22 15 50 39 73 61c18 17 28 44 35 68c9 33 18 87 18 175c0 74 -6 148 -12 222c-32 17 -74 35 -110 42l-54 -32c-3 -39 -5 -78 -5 -117c0 -34 1 -68 5 -102c16 -24 34 -46 54 -68 c-42 -24 -80 -54 -116 -84c-19 30 -42 59 -68 86c9 123 16 246 16 370c0 77 -3 155 -10 232l19 9l24 -76c51 31 107 65 155 90l18 -15c-12 -7 -23 -14 -34 -23c-45 -37 -56 -90 -56 -142l-2 -130c51 28 99 62 144 94c45 -23 93 -43 142 -61"],120206:[686,26,331,2,327,"327 87c-57 -34 -110 -74 -162 -113l-73 82c7 58 10 117 10 176c0 45 -2 89 -5 134l-38 21l-39 -17l-18 12c47 31 93 61 136 96c13 -10 54 -38 82 -56c-3 -56 -5 -112 -5 -169l3 -115c0 -10 5 -20 12 -29c8 -11 20 -27 31 -27c5 0 15 3 17 4l44 19zM242 615l-80 -75 c-32 22 -62 47 -89 73l91 73c23 -25 50 -50 78 -71"],120207:[683,207,331,-19,238,"238 256c0 -95 -6 -191 -25 -285c-62 -61 -142 -127 -216 -178l-16 18c34 21 70 46 95 71c27 27 37 64 40 100c5 69 5 157 5 235c0 37 0 90 -3 110c-1 15 -4 30 -16 41c-8 7 -19 12 -31 12l-38 -17l-15 19l130 101c28 -21 55 -39 85 -58c3 -56 5 -112 5 -169zM235 614 l-81 -73c-28 22 -56 44 -80 70l81 72c10 -10 53 -46 80 -69"],120208:[683,25,464,33,432,"432 90l-198 -115l-129 96c2 15 3 29 4 44l5 193h-81l14 38h68c0 107 0 244 -11 319l21 8l27 -76c45 34 97 62 150 86l15 -16c-26 -14 -41 -26 -57 -47c-11 -15 -20 -31 -23 -48c-6 -23 -7 -49 -7 -73c41 29 95 64 138 86c16 -19 32 -39 44 -60c8 -14 13 -25 13 -41 c0 -21 -15 -38 -30 -54l-82 -84h96l-17 -38h-166c0 -55 1 -118 7 -172l90 -68c10 0 69 25 100 41zM336 435c0 30 -20 60 -41 83c-16 -10 -32 -21 -43 -34c-12 -15 -16 -35 -18 -52c-3 -28 -4 -57 -4 -86h32c16 0 36 19 49 33c16 17 25 36 25 56"],120209:[682,24,336,100,315,"315 86l-151 -110l-64 79c8 73 11 162 11 257l-8 349l19 4l20 -72c47 32 100 63 153 89l11 -9c-14 -10 -30 -26 -39 -35c-17 -17 -26 -34 -32 -56c-8 -31 -11 -63 -11 -95l-2 -157c0 -76 2 -151 9 -218l26 -29c9 0 32 9 49 18"],120210:[476,31,921,16,900,"900 78c-58 -33 -112 -70 -165 -108c-22 31 -47 61 -75 89c11 34 14 92 14 154l-3 131c-30 13 -75 30 -107 38l-55 -34c-3 -39 -4 -76 -4 -115l2 -102l57 -73l-120 -86l-59 81c8 43 10 99 10 157l-2 136c-25 11 -75 24 -105 31l-61 -34v-65c0 -51 2 -102 5 -152l55 -74 l-114 -83c-21 31 -43 63 -66 90c6 45 8 95 8 146l-4 152l-36 27l-46 -19l-13 13l135 98c23 -21 49 -40 78 -56c-2 -17 -4 -51 -4 -51c54 30 104 64 150 103c45 -21 90 -43 139 -56l-3 -40l147 95c47 -21 95 -39 144 -53c-10 -56 -14 -112 -14 -168c0 -42 2 -84 5 -126 l28 -38c4 -4 11 -9 17 -9c0 0 11 3 15 5l34 18"],120211:[474,28,653,3,608,"608 88c-52 -32 -104 -74 -153 -114c-22 32 -52 64 -80 94c9 48 12 99 12 151c0 42 -2 84 -4 126c-31 15 -74 27 -108 36l-62 -31l1 -221l61 -67l-112 -90c-24 26 -49 53 -78 76c8 25 10 69 10 120c0 64 -4 139 -7 198l-24 22l-43 -21l-18 14l130 93 c26 -18 55 -38 82 -50c-1 -16 -1 -48 -1 -48c53 29 103 62 151 98c41 -22 96 -44 147 -63c-8 -70 -11 -140 -11 -211l1 -68l47 -52c10 3 35 15 51 24"],120212:[482,34,609,107,515,"515 337c0 -39 -1 -77 -4 -116c-3 -44 -8 -89 -21 -132c-73 -48 -153 -89 -236 -123c-52 30 -101 62 -146 99c-1 20 -1 39 -1 59c0 80 8 159 22 238c71 38 140 78 207 120c54 -33 115 -56 178 -72zM405 272c0 27 -2 55 -4 82c-51 7 -99 24 -145 43 c-15 -25 -31 -79 -31 -159c0 -35 3 -71 7 -107c42 -33 90 -62 145 -76c19 71 28 144 28 217"],120213:[558,208,603,-2,519,"519 310c0 -85 -7 -143 -30 -226c-55 -29 -105 -65 -152 -103c-29 22 -65 36 -104 41c0 -61 4 -122 9 -183l-113 -47l-17 6l6 234c-41 0 -78 -18 -108 -41l-12 17c36 33 83 77 119 89v262c-23 21 -45 51 -52 78c30 44 68 83 108 121l20 -6c-10 -13 -19 -27 -19 -42 c0 -14 7 -26 15 -37c12 -17 27 -32 44 -45v-42l143 96l135 -57c5 -26 8 -87 8 -115zM404 202c0 50 -4 100 -10 147c-33 14 -76 32 -111 42l-50 -35v-226c54 -8 109 -25 157 -53c11 42 14 80 14 125"],120214:[485,212,595,87,515,"515 479c-30 -103 -30 -291 -30 -438c0 -71 4 -141 9 -212l-113 -41l-19 10c12 93 14 187 14 280l-188 -108l-98 103c-2 22 -3 44 -3 67c0 77 11 155 27 232l194 106c40 -16 82 -29 125 -36l70 43zM378 358c-55 4 -114 23 -144 39c-16 -29 -28 -92 -28 -187 c0 -20 1 -41 1 -62c21 -28 48 -61 76 -83c30 11 62 29 90 45c0 83 0 173 5 248"],120215:[473,26,459,12,453,"453 394c-28 -26 -66 -51 -102 -74c-3 -2 -6 -4 -12 -4c-15 0 -23 6 -38 18l-46 39c-5 -3 -14 -10 -18 -14c-2 -18 -4 -73 -4 -123l2 -89c1 -11 8 -21 16 -29l62 -48l89 31l1 -21l-173 -106c-38 37 -81 70 -125 102c12 43 13 111 13 146c0 44 -1 74 -4 118 c-15 15 -29 29 -47 40l-44 -12l-11 14l139 91l85 -62v-31l107 91c16 -23 32 -49 52 -66c6 -5 14 -7 22 -7c9 0 25 5 36 9v-13"],120216:[480,35,522,-24,482,"482 442l-143 -100c-18 0 -41 9 -60 17c-29 14 -56 31 -82 49c-5 -23 -9 -46 -9 -69c0 -33 9 -70 28 -100c51 17 104 40 155 63c22 -10 43 -22 62 -36c5 -33 9 -67 9 -101c0 -41 -5 -82 -19 -121c-67 -23 -134 -48 -196 -79c-25 21 -52 41 -83 56c-22 11 -45 20 -71 20 c-32 0 -61 -15 -86 -31l-11 16l126 99c17 4 34 6 52 6c39 0 116 -55 165 -93c4 23 5 50 5 74c0 27 -2 55 -5 83c-15 15 -33 30 -57 30c-16 0 -30 -5 -44 -11l-95 -47c-15 13 -29 33 -41 51c-4 6 -5 13 -5 20v139l187 103l66 -38c17 -10 37 -14 57 -14c24 0 60 17 84 33"],120217:[654,27,393,47,407,"407 84l-178 -111c-32 32 -67 61 -106 87c6 74 6 200 6 299h-82v8l15 38h67v148l166 101l12 -14c-20 -16 -40 -34 -47 -42c-9 -9 -14 -118 -14 -193h107v-7l-16 -39h-92c0 -75 0 -149 5 -223c1 -7 3 -14 8 -19c17 -20 47 -39 70 -44c8 1 53 20 75 31"],120218:[473,35,588,9,604,"604 88l-159 -120l-64 105c-62 -25 -125 -73 -163 -108c-42 32 -105 60 -151 77c16 23 27 47 35 73c10 36 17 73 17 109c0 45 -9 88 -19 132c-11 12 -23 23 -42 28l-35 -19l-14 14l134 94c3 -3 52 -40 78 -59l4 -155c0 -31 -3 -62 -9 -93c-5 -21 -12 -43 -26 -62 c33 -7 79 -26 117 -42l67 36l-4 326l121 44l14 -9c-15 -100 -17 -200 -17 -301c0 -9 14 -54 37 -74c0 0 7 -5 11 -5c0 0 10 1 12 2l50 20"],120219:[546,28,604,56,507,"507 316c0 -36 -1 -72 -5 -108c-5 -44 -11 -88 -33 -128l-253 -108c-35 36 -76 67 -121 94c9 37 9 97 9 146c0 46 -3 96 -6 143c-19 21 -42 47 -42 67c0 34 59 87 101 124l20 -4c-11 -12 -18 -27 -18 -42c0 -21 36 -58 62 -84l-2 -29l146 89l139 -61c2 -33 3 -66 3 -99z M389 263c0 28 -1 57 -3 86c-31 16 -87 40 -98 40c-24 0 -51 -16 -69 -28v-209c0 -6 0 -14 2 -19c3 -7 9 -13 16 -19c23 -19 58 -38 92 -55c3 -1 10 -3 14 -3c3 0 14 2 17 11c22 64 29 129 29 196"],120220:[549,33,917,55,815,"815 409c-1 -75 -2 -150 -13 -225c-6 -44 -15 -89 -39 -128c-71 -27 -140 -55 -206 -89c-32 20 -65 39 -99 55c-25 12 -51 22 -79 29c10 35 12 111 12 186l-1 95c-28 20 -90 50 -97 50c-13 0 -43 -11 -67 -27c-2 -28 -3 -57 -3 -85c0 -52 3 -104 7 -157l51 -63l-109 -80 c-25 32 -56 71 -82 89c11 29 19 86 19 157c0 46 -3 93 -6 140l-37 39c-8 9 -11 22 -11 33c0 4 1 8 4 11c30 38 65 80 100 110l16 -2c-10 -14 -15 -31 -15 -47c0 -21 40 -57 68 -81v-37c38 22 92 59 137 89c46 -26 95 -48 146 -67v-34l168 100c43 -23 89 -43 136 -61z M697 336c-33 17 -96 42 -106 42c-11 0 -54 -18 -77 -33c-4 -41 -6 -83 -6 -124l2 -68c1 -12 6 -25 18 -32c34 -22 70 -41 110 -57c2 -1 8 -3 11 -3c0 0 10 4 15 17c14 34 21 69 25 104c7 51 8 102 8 154"],120221:[471,188,458,8,449,"449 388l-79 -75c-10 2 -20 4 -28 9c-22 14 -56 43 -61 48c-3 -2 -21 -18 -25 -24c-4 -24 -6 -49 -6 -85c0 -43 0 -97 3 -129c0 0 2 -6 3 -8c4 -7 23 -20 78 -56c12 0 56 18 87 32l2 -18l-179 -111l-91 73c-19 -3 -33 -15 -46 -27c-17 -15 -24 -35 -24 -55 c0 -13 6 -26 17 -36c35 -31 86 -40 136 -48l2 -11l-93 -55c-29 7 -58 17 -84 31c-18 10 -36 23 -46 40c-5 8 -7 17 -7 26c0 10 2 20 5 30c34 46 70 92 115 131c6 43 6 92 6 138c0 44 -1 88 -5 131c0 7 -6 16 -9 18l-46 24c-9 0 -30 -10 -39 -16l-16 12c46 33 107 77 142 94 l92 -58v-36l112 91c23 -31 52 -62 84 -80"],120222:[559,222,589,60,515,"515 289c0 -88 -5 -170 -12 -250c0 -40 -29 -73 -57 -105c-30 -34 -62 -68 -100 -98c-28 -22 -67 -43 -97 -58l-30 25c33 16 82 41 91 48c23 19 39 39 48 66c7 19 14 43 18 63c12 67 15 134 15 202c0 52 -3 104 -7 156c-29 18 -61 34 -96 43l-59 -25v-215 c0 -11 0 -24 8 -33l44 -55l-95 -92c-26 31 -68 78 -95 99c18 57 18 196 18 295c0 4 -2 10 -4 12c-20 19 -45 44 -45 65c0 14 9 27 18 39c17 22 56 60 85 88l18 -6c-10 -15 -17 -29 -17 -46c0 -13 12 -30 22 -42c15 -17 27 -27 45 -39v-41l140 93c45 -25 92 -47 141 -66"],120223:[472,215,461,-8,377,"377 74c0 -60 -12 -117 -31 -177l-156 -112c-55 0 -113 6 -153 40c-20 17 -35 38 -45 60c68 98 151 188 250 264c-33 23 -89 32 -133 35l-1 10l92 65c17 12 35 27 35 47c0 17 -17 40 -33 50c-18 11 -29 15 -51 15c-13 0 -25 -5 -37 -10c-18 -8 -34 -19 -49 -30l-16 15 c53 47 112 88 173 126c28 -10 54 -22 75 -40c22 -19 41 -40 41 -67c0 -12 -18 -29 -32 -42l-64 -59c42 -13 81 -30 119 -50c11 -46 16 -93 16 -140zM259 -4c0 33 -2 74 -7 124c-61 -50 -150 -123 -150 -166c0 -20 12 -36 29 -49c51 -38 99 -39 108 -39c6 13 20 44 20 130"]};MathJax.Ajax.loadComplete(MathJax.OutputJax.SVG.fontDir+"/Fraktur/Regular/Main.js");
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MathJax.OutputJax.SVG.FONTDATA.FONTS.GyrePagellaMathJax_DoubleStruck={directory:"DoubleStruck/Regular",family:"GyrePagellaMathJax_DoubleStruck",id:"GYREPAGELLADOUBLESTRUCK",32:[0,0,250,0,0,""],160:[0,0,250,0,0,""],8450:[698,12,858,80,778,"778 658l-21 -184l-44 4l4 30c5 37 -115 146 -202 146c-159 0 -254 -126 -254 -296c0 -184 106 -325 288 -325c69 0 153 34 183 83l40 -19l-21 -68c-81 -42 -150 -39 -236 -41h-10c-214 0 -425 126 -425 351c0 226 169 359 453 359c75 0 140 -6 245 -40zM730 626 c-29 9 -56 15 -81 20c29 -21 56 -47 76 -71zM341 59c-80 67 -124 174 -124 299c0 106 32 196 91 257c-117 -49 -184 -144 -184 -276c0 -141 95 -236 217 -280"],8461:[686,0,960,80,880,"880 0h-325v44l48 3c33 2 30 15 30 73v224h-306v-224v-24c0 -38 2 -47 30 -49l48 -3v-44h-325v44l48 3c33 2 30 15 30 73v446v24c0 38 -2 47 -30 49l-48 3v44h325v-44l-48 -3c-33 -2 -30 -15 -30 -73v-178h306v178v24c0 38 -2 47 -30 49l-48 3v44h325v-44l-48 -3 c-33 -2 -30 -15 -30 -73v-446v-24c0 -38 2 -47 30 -49l48 -3v-44zM764 44c-4 17 -6 41 -6 76v446c0 35 2 59 6 76h-93c4 -17 6 -41 6 -76v-446c0 -35 -2 -59 -6 -76h93zM289 44c-4 17 -6 41 -6 76v446c0 35 2 59 6 76h-93c4 -17 6 -41 6 -76v-446c0 -35 -2 -59 -6 -76h93"],8469:[686,12,887,80,807,"807 642l-44 -3c-33 -2 -40 -11 -40 -68v-583l-72 20l-443 461v-354c0 -57 8 -66 41 -68l44 -3v-44h-213v44l44 3c33 2 40 11 40 68v456c0 57 -7 66 -40 68l-44 3v44h149l450 -462v347c0 57 -7 66 -40 68l-44 3v44h212v-44zM679 49v112l-468 481h-15 c10 -11 12 -39 12 -71v-38l459 -479"],8473:[686,0,790,80,710,"710 509c0 -169 -114 -235 -271 -235c-22 0 -33 5 -40 8l-13 51c25 -10 36 -14 54 -14c75 0 96 84 96 162c0 82 -34 161 -124 161h-76v-526c0 -57 1 -67 30 -69l48 -3v-44h-325v44l48 3c28 2 30 12 30 69v455c0 53 -6 67 -32 68l-55 3v44h373c147 0 257 -63 257 -177z M666 509c0 71 -55 111 -135 126c34 -38 49 -94 49 -154c0 -55 -12 -109 -37 -149c74 24 123 79 123 177zM297 44c-4 16 -5 39 -5 72v526h-87c4 -16 6 -39 6 -71v-455c0 -33 -1 -56 -5 -72h91"],8474:[698,187,936,80,856,"856 -48l-50 -104c-44 -26 -81 -35 -112 -35c-19 0 -37 3 -52 8l-138 47c-28 9 -54 21 -71 22c-4 0 -37 -6 -65 -20l-37 23c10 35 23 74 51 100c-179 28 -302 166 -302 348c0 210 160 357 402 357c237 0 374 -126 374 -331c0 -186 -115 -323 -289 -365l41 -13 c80 -25 106 -34 130 -34c7 0 64 -1 81 20zM812 367c0 126 -61 216 -168 259c53 -61 75 -161 75 -289c0 -103 -19 -188 -57 -248c93 57 150 156 150 278zM675 337c0 192 -49 316 -207 316c-151 0 -207 -105 -207 -275c0 -199 63 -344 219 -344c136 0 195 120 195 303zM313 57 c-65 68 -96 181 -96 321c0 92 15 167 50 221c-90 -54 -143 -145 -143 -258c0 -132 74 -237 189 -284zM789 -82c-23 -5 -46 -7 -51 -7c-26 0 -55 9 -143 36c-63 19 -75 25 -116 30h-27c-39 0 -52 -14 -67 -50c24 5 45 7 45 7c21 0 53 -13 88 -24l138 -47c12 -4 24 -7 39 -7 c22 0 47 7 76 24"],8477:[686,0,907,80,827,"827 44l-10 -44h-206l-255 301l12 54h38c69 2 137 59 137 138c0 73 -29 149 -120 149h-96v-527c0 -57 2 -66 30 -68l48 -3v-44h-325v44l48 3c28 2 30 11 30 68v456c0 56 -2 66 -31 68l-41 3v44h404c132 0 227 -64 227 -172c0 -96 -49 -153 -161 -184l202 -241 c11 -14 48 -41 69 -45zM673 514c0 70 -55 112 -133 124c34 -37 47 -91 47 -145c0 -46 -18 -87 -45 -118c96 29 131 69 131 139zM742 44c-7 6 -13 12 -17 17l-222 263c-29 -6 -63 -12 -95 -13l225 -267h109zM288 44c-4 16 -5 39 -5 71v527h-86c4 -16 5 -39 5 -71v-456 c0 -32 -1 -55 -5 -71h91"],8484:[686,0,776,80,696,"696 629l-399 -585h164c136 0 187 111 187 170v17h44v-231h-612v59s82 88 103 118l237 339c28 35 60 87 74 126h-165c-106 0 -157 -104 -156 -136l1 -19l-44 -3l-17 202h583v-57zM216 645h-58l5 -57c16 21 30 38 53 57zM652 642h-114c-20 -56 -54 -112 -83 -153 l-236 -338c-20 -28 -81 -95 -92 -107h118zM651 41v58c-17 -24 -32 -40 -57 -58h57"],8508:[493,11,797,80,717,"717 61c-62 -59 -92 -72 -152 -72c-37 0 -133 14 -159 135c-6 29 -8 69 -8 110c0 43 2 89 4 123l-109 6v-165c0 -117 -54 -193 -101 -208l-84 20v44h20c21 0 49 0 68 4s62 87 62 150l1 156c-11 1 -25 1 -32 1c-51 0 -86 -11 -105 -50l-42 13c14 101 34 156 126 154 l273 -9l30 -1c18 0 39 1 62 3c40 4 75 9 101 18l28 -28c-10 -31 -19 -54 -29 -82c-27 -12 -46 -18 -70 -23c-17 -3 -29 -4 -43 -4v-167c0 -84 24 -128 81 -128c14 0 30 16 48 32zM645 441c-21 -4 -45 -8 -70 -10c-24 -2 -46 -3 -66 -3l-32 1l-273 9c-43 1 -54 -14 -66 -49 c28 14 62 20 99 20l80 -2c64 -2 133 -8 133 -8c-4 -49 -8 -111 -8 -166c0 -39 2 -74 7 -99c20 -99 108 -103 136 -103c-44 11 -71 77 -71 158v211c45 0 57 0 79 4c16 2 29 6 41 11c3 9 7 15 11 26"],8509:[482,229,723,80,643,"643 349h-20c-21 0 -49 0 -68 -4s-50 -76 -65 -153c-9 -48 -18 -91 -18 -104c0 -55 1 -74 11 -119c12 -50 58 -151 58 -151c-35 -18 -67 -24 -87 -47l-69 18l28 168c6 40 9 47 13 101c-19 104 -89 246 -173 246c-49 0 -95 1 -134 -48l-39 17c15 73 59 209 169 209 c122 0 170 -95 206 -280c28 110 57 196 104 211l84 -20v-44zM419 197c-38 166 -73 241 -170 241c-60 0 -92 -55 -112 -110c37 19 76 20 116 20c57 0 125 -55 166 -151zM483 -161c-8 19 -24 63 -31 110c-3 -53 -12 -105 -16 -128l4 -1c12 7 29 13 43 19"],8510:[686,0,690,80,610,"610 686l-20 -176l-44 4l3 31c1 4 1 9 1 13c0 74 -95 85 -168 85h-55v-511c0 -60 4 -84 31 -85l56 -3v-44h-134h-189v44l36 3c24 2 31 25 31 85v412c0 62 -2 94 -30 96l-48 3v43h530zM569 650h-45c19 -6 38 -22 40 -34zM292 44c-7 19 -9 49 -9 89v510h-93 c9 -22 12 -54 12 -98v-412c0 -40 -2 -70 -9 -89h99"],8511:[686,0,960,80,880,"880 0h-325v44l48 3c33 2 30 15 30 73v504c0 12 -5 18 -18 18h-269c-13 0 -19 -6 -19 -18v-504v-24c0 -38 2 -47 30 -49l48 -3v-44h-325v44l48 3c33 2 30 15 30 73v446c0 58 -3 71 -30 73l-48 3v44h800v-44l-48 -3c-25 -2 -30 -15 -30 -73v-446v-24c0 -38 2 -47 30 -49 l48 -3v-44zM764 44c-4 17 -6 41 -6 76v446c0 35 2 59 6 76h-87v-522c0 -35 -2 -59 -6 -76h93zM289 44c-4 17 -6 41 -6 76v522h-87c4 -17 6 -41 6 -76v-446c0 -35 -2 -59 -6 -76h93"],8512:[750,250,1054,80,974,"974 30l-41 -280h-835l-18 35l325 456l-321 475l18 34h767l21 -212l-44 -4l-3 26c-7 40 -114 146 -289 146h-259l242 -357l-307 -431h413c195 0 278 61 284 101l3 18zM835 641l-5 66h-92c43 -16 77 -46 97 -66zM483 350l-240 356h-100l289 -427zM916 -59 c-50 -35 -137 -67 -273 -67h-445l-57 -80h754"],8517:[686,0,903,63,869,"862 372c-41 -194 -178 -372 -466 -372h-26h-307l9 44l43 5c16 2 23 29 27 48l95 447c13 61 16 93 -11 95l-50 3l10 44h382c201 0 337 -114 294 -314zM818 372c31 145 -48 235 -176 262c68 -54 107 -151 78 -288c-29 -136 -105 -233 -195 -289c173 42 263 172 293 315z M676 346c41 195 -72 296 -201 296h-49l-127 -598h41c137 0 293 103 336 302zM382 642h-93c5 -22 1 -54 -8 -98l-95 -447c-4 -18 -11 -37 -21 -53h90"],8518:[695,12,723,75,694,"694 695l-23 -107l-107 -505c-6 -28 -5 -35 9 -36l39 -3l-9 -44h-218l11 36c-47 -41 -91 -48 -116 -48c-127 0 -232 49 -198 211c24 111 76 171 148 212l79 44c30 16 80 26 110 26c7 0 34 -1 67 -19l29 137c4 15 5 28 -13 25l-38 -6l3 44zM639 643l-76 -10 c0 -10 -1 -22 -4 -34l-80 -378s-35 -157 -43 -177h77c1 10 3 23 7 39zM472 396c4 17 -44 41 -73 41c-107 -1 -130 -117 -151 -217c-24 -113 -20 -187 55 -187c56 0 109 82 113 98zM255 378l-23 -13c-34 -18 -86 -75 -106 -166c-19 -91 24 -146 85 -169 c-24 33 -24 113 -7 190c11 55 27 112 51 158"],8519:[481,12,644,77,583,"573 228h-316c-22 -116 -31 -195 103 -195c31 0 74 31 108 60l32 -21l-29 -59c-43 -13 -91 -25 -146 -25c-208 0 -270 81 -240 222l2 11c18 75 35 115 127 196c75 67 163 64 196 64c138 0 201 -71 163 -253zM537 272c13 83 -14 145 -74 164c20 -30 14 -92 1 -164h73z M421 272c23 111 27 162 -33 162c-62 0 -99 -64 -123 -162h156zM300 428c-20 -9 -45 -27 -61 -41c-77 -69 -92 -103 -108 -168c-22 -88 9 -157 91 -182c-31 38 -19 151 -7 207c13 60 39 123 85 184"],8520:[715,0,442,40,401,"400 630c-10 -46 -57 -85 -103 -85s-76 39 -66 85s56 85 102 85s77 -39 67 -85zM364 489l-83 -392c-9 -41 -10 -49 5 -50l45 -3l-9 -44h-282l9 44l47 3c16 1 18 9 27 50l63 296c3 15 -1 27 -14 25l-37 -6l2 44zM356 630c5 22 -10 41 -32 41s-44 -19 -49 -41s9 -41 31 -41 s45 19 50 41zM309 437l-76 -10c1 -10 -1 -22 -3 -34l-63 -296c-5 -23 -10 -40 -15 -53h76c1 13 4 30 9 53"],8521:[715,272,446,-5,461,"460 630c-10 -46 -57 -85 -103 -85s-76 39 -66 85s56 85 102 85s77 -39 67 -85zM426 489l-110 -508c-18 -85 -66 -123 -114 -172c-55 -56 -69 -81 -204 -81l-3 61l42 21c5 -8 32 -35 46 -35c28 0 40 36 78 217l86 401c3 15 4 28 -14 25l-37 -6l2 44zM416 630 c5 22 -10 41 -32 41s-44 -19 -49 -41s9 -41 31 -41s45 19 50 41zM370 437l-76 -10c1 -10 -1 -22 -3 -34l-86 -400c-17 -77 -30 -134 -42 -168c18 21 91 71 109 156"],120120:[694,0,920,80,840,"840 0h-308v44l47 4c11 1 21 -1 21 4c0 8 -4 19 -19 56l-56 126h-258s-24 -47 -37 -79c-14 -36 -31 -85 -31 -97c0 -8 5 -8 27 -10l37 -4v-44h-183v44l37 4c16 1 26 21 36 42l276 604h74l248 -551c30 -68 32 -93 54 -95l35 -4v-44zM750 44c-11 18 -23 44 -39 81l-236 525 h-18l-35 -77l199 -448c21 -47 23 -63 23 -73c0 -3 0 -5 -1 -8h107zM505 278l-108 241l-110 -241h218"],120121:[686,0,784,80,704,"704 210c0 -66 -36 -106 -86 -151c-60 -54 -108 -59 -234 -59h-276v44l43 4c8 4 6 25 6 49v454v35c0 35 -3 51 -31 53l-46 3v44h369c136 0 221 -49 221 -148c0 -73 -60 -110 -121 -148c26 -7 46 -17 68 -33c43 -31 87 -89 87 -147zM626 538c0 65 -50 91 -129 101 c30 -31 44 -65 44 -114c0 -44 -17 -81 -44 -110c53 24 129 62 129 123zM497 525c0 71 -40 117 -122 117h-49v-238h29c75 0 142 46 142 121zM660 210c0 44 -36 88 -69 111c-25 19 -49 28 -87 34c43 -36 67 -90 67 -155c0 -64 -15 -110 -52 -149c27 7 141 62 141 159zM527 200 c0 94 -66 160 -166 160h-35v-316h45c117 0 156 63 156 156zM282 44v316v282h-90c7 -20 9 -49 9 -91v-454c0 -20 -3 -38 -9 -53h90"],120123:[686,0,903,80,823,"823 372c0 -194 -99 -372 -387 -372h-26h-307v44l42 5c15 2 16 29 16 48v447c0 61 -3 93 -31 95l-50 3v44h382c201 0 361 -114 361 -314zM779 372c0 145 -98 235 -232 262c80 -54 139 -151 139 -288c0 -136 -55 -233 -133 -289c164 42 226 172 226 315zM642 346 c0 195 -134 296 -263 296h-49v-598h41c137 0 271 103 271 302zM286 44v598h-93c9 -22 12 -54 12 -98v-447c0 -18 -3 -37 -9 -53h90"],120124:[686,0,723,80,643,"643 184l-18 -184h-534v44l36 3c27 2 31 25 31 85v412c0 62 -3 94 -30 96l-48 3v43h550l-20 -176l-44 4l3 31c0 4 1 7 1 11c0 76 -114 87 -188 87h-55v-282h98c21 0 44 1 49 22c4 17 4 57 4 57h44v-207h-44l-5 65c-1 17 -24 19 -48 19h-98v-273h77c94 0 184 39 192 118 l3 27zM589 650h-45c19 -6 38 -22 40 -34zM596 78c-11 -21 -30 -34 -52 -42h49zM283 44v599h-93c9 -22 12 -54 12 -98v-412c0 -40 -2 -70 -9 -89h90"],120125:[686,0,690,80,610,"610 686l-20 -176l-44 4l3 31c1 4 1 9 1 13c0 74 -95 85 -168 85h-55v-282h98c21 0 45 1 49 22c3 17 4 57 4 57h44v-207h-44s-2 44 -5 65c-2 17 -24 19 -48 19h-98v-185c0 -60 4 -84 31 -85l56 -3v-44h-134h-189v44l36 3c24 2 31 25 31 85v412c0 62 -2 94 -30 96l-48 3 v43h530zM569 650h-45c19 -6 38 -22 40 -34zM292 44c-7 19 -9 49 -9 89v510h-93c9 -22 12 -54 12 -98v-412c0 -40 -2 -70 -9 -89h99"],120126:[698,12,925,80,845,"845 249c-15 0 -32 -3 -32 -26v-186c-81 -35 -156 -49 -298 -49c-223 0 -435 122 -435 351c0 226 169 359 453 359c75 0 140 -6 245 -40l-19 -184l-44 4l3 25c5 42 -116 151 -203 151c-159 0 -254 -126 -254 -296c0 -184 96 -325 277 -325c56 2 94 17 103 33 c3 5 3 14 3 32v125c0 10 -3 21 -24 22l-73 4v44h298v-44zM732 626c-29 9 -58 15 -83 20c29 -21 58 -47 78 -71zM770 249h-85c2 -8 3 -16 3 -26v-125c0 -30 -3 -39 -10 -56c40 6 64 13 91 24v157c0 10 1 19 1 26zM328 65c-73 67 -111 171 -111 293c0 106 32 196 91 257 c-117 -49 -184 -144 -184 -276c0 -136 87 -228 204 -274"],120128:[686,0,485,80,405,"405 0h-325v44l48 3c29 2 30 8 30 64v460c0 57 -2 66 -30 68l-48 3v44h325v-44l-48 -3c-28 -2 -30 -11 -30 -68v-460c0 -56 3 -62 30 -64l48 -3v-44zM288 642h-91c4 -16 5 -39 5 -71v-460c0 -30 -1 -52 -4 -67h89c-3 15 -4 37 -4 67v460c0 32 1 55 5 71"],120129:[686,187,551,80,471,"471 642l-48 -3c-27 -2 -30 -11 -30 -68v-424c0 -128 -30 -181 -82 -245c-43 -54 -128 -89 -158 -89h-53l-20 115l27 19c41 -21 77 -35 96 -35c18 0 21 59 21 101v558c0 57 -2 66 -30 68l-58 3v44h335v-44zM354 642h-91c4 -16 5 -39 5 -71v-558c0 -31 -4 -72 -12 -104 c8 6 15 13 21 21c46 56 72 103 72 217v424c0 32 1 55 5 71zM198 -131c-18 4 -48 14 -70 25l7 -41h15c8 0 35 6 48 16"],120130:[686,0,896,80,816,"816 44l-2 -44h-220l-267 275v-160c0 -57 3 -66 30 -68l48 -3v-44h-325v44l48 3c27 2 30 11 30 68v456c0 57 -3 66 -30 68l-48 3v44h325v-44l-48 -3c-27 -2 -30 -11 -30 -68v-178l180 202c33 37 54 67 58 91h143v-47h-30c-55 0 -87 -16 -108 -39l-154 -173l331 -347 c24 -24 36 -33 47 -34zM721 44l-334 350l-55 -62l280 -288h109zM288 44c-4 16 -5 39 -5 71v456c0 32 1 55 5 71h-91c4 -16 5 -39 5 -71v-456c0 -32 -1 -55 -5 -71h91"],120131:[686,0,713,80,633,"633 184l-18 -184h-524v44l36 3c27 2 31 25 31 85v412c0 62 -3 94 -30 96l-48 3v43h325v-43l-48 -3c-27 -2 -30 -34 -30 -96v-500h67c94 0 184 39 192 118l3 27zM586 78c-11 -18 -35 -37 -57 -42h51zM295 643h-105c9 -22 12 -54 12 -98v-412c0 -40 -2 -70 -9 -89h90v501 c0 44 3 76 12 98"],120132:[690,8,1037,80,957,"957 0h-312v44l34 3c29 3 31 11 31 68v424l-140 -391c-28 -77 -42 -123 -49 -156h-79l-244 471v-348c0 -56 4 -66 31 -68l44 -3v-44h-193v44l44 3c26 2 30 12 30 68v460v23c0 36 -2 43 -30 45l-44 3v44h196l259 -507l181 507h236v-44l-43 -3c-28 -2 -30 -12 -30 -68v-460 c0 -57 5 -66 30 -68l48 -3v-44zM840 44c-4 16 -5 39 -5 71v460c0 32 1 55 5 71h-86v-531c0 -32 -1 -55 -5 -71h91zM515 124l-267 522h-55c4 -16 5 -39 5 -71v-15l272 -524h18c8 32 13 49 27 88"],120134:[698,12,936,80,856,"856 367c0 -225 -169 -379 -406 -379c-215 0 -370 149 -370 353c0 210 160 357 402 357c237 0 374 -126 374 -331zM812 367c0 126 -61 216 -168 259c53 -61 75 -161 75 -289c0 -103 -19 -188 -57 -248c93 57 150 156 150 278zM675 337c0 192 -49 316 -207 316 c-151 0 -207 -105 -207 -275c0 -199 63 -344 219 -344c136 0 195 120 195 303zM313 57c-65 68 -96 181 -96 321c0 92 15 167 50 221c-90 -54 -143 -145 -143 -258c0 -132 74 -237 189 -284"],120138:[698,12,693,80,613,"613 230c0 -173 -103 -242 -292 -242c-61 0 -142 14 -216 47l19 194l44 -8l-2 -19c-6 -60 91 -169 162 -169c89 0 117 76 117 146c0 53 -16 75 -132 97c-175 34 -233 108 -233 218c0 115 76 204 279 204c57 0 105 -10 205 -50l-29 -164l-44 8l3 17 c10 55 -72 144 -147 144s-99 -76 -99 -140c0 -42 16 -62 97 -76c238 -42 268 -131 268 -207zM519 622c-8 3 -30 10 -44 14c18 -13 37 -41 39 -54zM569 230c0 64 -32 129 -232 163c-117 20 -133 60 -133 120c0 44 11 90 34 125c-80 -24 -114 -77 -114 -144 c0 -90 52 -146 197 -174c155 -30 168 -70 168 -141c0 -46 -10 -93 -35 -128c75 26 115 82 115 179zM211 45c-21 18 -48 49 -54 71l-5 -54c18 -7 38 -13 59 -17"],120139:[686,0,824,80,744,"744 686l-12 -202l-44 5l2 34c3 48 -83 119 -147 119h-41c-6 -36 -11 -90 -11 -127v-400c0 -57 4 -66 30 -68l48 -3v-44h-325v44l48 3c27 2 30 11 30 68v400c0 35 -5 91 -11 127h-41c-64 0 -139 -72 -136 -120l2 -33l-44 -5l-12 202h664zM701 645h-55 c21 -17 35 -30 52 -49zM173 645h-50l3 -45c15 18 27 30 47 45zM457 642h-101c6 -45 10 -94 10 -127v-400c0 -32 -1 -55 -5 -71h91c-4 16 -5 39 -5 71v400c0 34 4 83 10 127"],120140:[686,12,899,80,819,"819 642l-44 -3c-29 -2 -30 -12 -30 -68v-261c0 -217 -63 -322 -288 -322c-107 0 -194 25 -237 69c-41 42 -62 102 -62 187v327c0 57 -3 66 -30 68l-48 3v44h325v-44l-48 -3c-27 -2 -30 -11 -30 -68v-376c0 -112 30 -163 137 -163c152 0 237 62 237 278v261 c0 56 -5 66 -35 68l-44 3v44h197v-44zM311 52c-20 33 -28 81 -28 143v376c0 32 1 55 5 71h-91c4 -16 5 -39 5 -71v-327c0 -71 15 -121 50 -157c14 -15 34 -26 59 -35"],120141:[686,8,902,80,822,"822 642l-37 -4c-16 -1 -27 -20 -36 -41l-246 -605h-76l-248 551c-30 68 -43 94 -65 96l-34 3v44h310v-44l-47 -4c-7 0 -11 -1 -11 -4c0 -8 4 -20 19 -55l178 -409l146 361c21 45 28 85 28 97c0 8 -5 10 -27 12l-37 2v44h183v-44zM506 113l-195 448c-21 45 -23 63 -23 73 c0 3 0 5 1 8h-114c13 -18 28 -45 44 -81l236 -525h20"],120142:[694,8,1135,80,1055,"1055 642l-32 -3c-16 -2 -28 -6 -33 -23l-197 -624h-78l-152 509l-160 -509h-78l-187 614c-6 22 -12 31 -30 33l-28 3v44h293v-44l-42 -3c-14 -1 -18 -8 -18 -17c0 -6 2 -13 4 -21l114 -372l148 465h102l140 -468l124 393c4 12 -8 19 -24 20l-40 3v44h174v-44zM798 152 l-149 498h-38l-24 -76l160 -538h14zM408 155l-133 434c-4 15 -7 29 -7 40c0 5 0 9 1 13h-96c2 -7 5 -15 7 -25l177 -581h14"],120143:[697,0,831,80,751,"751 0h-213l-171 270l-211 -270h-76v44s28 1 42 7c31 14 45 35 67 63l152 195l-148 234c-29 46 -40 71 -63 73l-41 1l-9 42l163 38c28 0 47 4 98 -75l110 -172l184 236h69v-44s-38 -1 -50 -9c-20 -13 -33 -37 -69 -83l-109 -139l197 -304c28 -42 41 -59 50 -60 c0 0 19 -3 28 -3v-44zM663 44c-7 10 -16 23 -26 39l-332 515c-34 52 -41 55 -58 55l-69 -16c15 -15 32 -38 53 -70l333 -523h99"],120144:[697,0,802,80,722,"722 659c-77 -92 -130 -165 -195 -262c-53 -82 -53 -76 -53 -148v-134v-23c0 -37 2 -43 30 -45l48 -3l-1 -44h-323l-1 44l48 3c33 2 30 11 30 68v147c0 14 -2 60 -7 70l-105 211c-24 49 -43 72 -63 73l-41 1l-9 42l163 38c28 0 61 -4 99 -75l125 -237l87 131 c29 44 25 132 25 170h131zM657 645h-34v-11c0 -14 -1 -37 -4 -49c8 11 36 55 38 60zM441 342l-135 256c-23 43 -42 55 -59 55l-69 -16c15 -15 38 -40 53 -70l106 -215c6 -12 12 -72 12 -90v-147c0 -32 -1 -55 -5 -71h91c-4 16 -5 39 -5 71v134v19c0 36 1 53 11 74"],120146:[481,12,663,80,583,"583 0h-219l5 43l-67 -43c-9 -6 -30 -12 -54 -12c-92 0 -168 42 -168 133c0 96 73 129 231 161l61 14c-1 72 7 139 -67 139c-39 0 -122 -35 -129 -84l-44 2l-2 52l64 39c41 25 85 37 132 37c130 0 200 -48 200 -211v-187c0 -28 3 -35 17 -36l40 -3v-44zM484 44l-2 226 c-1 96 -32 146 -90 165c22 -34 22 -83 24 -134v-257h68zM372 95v155c-126 -22 -132 -59 -132 -115c0 -32 13 -78 43 -78c33 0 48 14 89 38zM249 27c-36 23 -53 72 -53 108v19c0 23 3 48 31 71c-65 -22 -103 -50 -103 -104c0 -62 54 -92 125 -94"],120147:[695,18,728,80,648,"648 270c0 -111 -47 -176 -89 -203l-91 -58c-20 -13 -67 -21 -97 -21c-10 0 -53 2 -110 42l-92 -48l-45 16c13 46 18 89 18 155v446c0 15 -1 28 -19 25l-36 -6l-7 44l220 33v-263c38 41 81 48 106 48c127 0 242 -48 242 -210zM604 270c0 91 -52 137 -117 163 c31 -38 44 -107 44 -184c0 -55 -3 -112 -18 -158l21 14c38 25 70 74 70 165zM487 249c0 113 -20 187 -95 187c-56 0 -92 -82 -92 -98v-265c0 -17 53 -41 82 -41c107 1 105 117 105 217zM256 74v569l-74 -10c3 -11 4 -23 4 -36v-444c0 -49 -4 -86 -11 -118"],120148:[481,12,603,79,523,"523 446l-15 -142l-44 5l3 24c3 21 -66 104 -102 104c-94 0 -123 -83 -123 -177c0 -118 31 -227 131 -227c31 0 67 31 95 60l37 -21l-17 -59c-40 -13 -87 -25 -142 -25c-147 0 -270 84 -266 233c2 76 4 121 86 197c65 60 120 61 217 63c57 1 122 -26 140 -35zM478 426 c-12 6 -28 15 -47 19c20 -15 39 -36 44 -53zM256 45c-40 51 -58 129 -58 215c0 61 12 117 40 158c-13 -8 -27 -18 -42 -32c-69 -63 -70 -103 -72 -167c-3 -89 53 -149 132 -174"],120149:[695,12,723,80,643,"643 0h-218l3 36c-38 -41 -80 -48 -105 -48c-127 0 -243 49 -243 211c0 111 39 171 103 212l69 44c27 16 75 26 105 26c7 0 34 -1 71 -19v137c0 15 -1 28 -19 25l-36 -6l-7 44l220 33v-107v-505c0 -28 3 -35 17 -36l40 -3v-44zM544 44c-1 10 -2 23 -2 39v560l-74 -10 c3 -10 4 -22 4 -34v-378s-2 -157 -5 -177h77zM428 131v265c0 17 -53 41 -82 41c-107 -1 -105 -117 -105 -217c0 -113 20 -187 95 -187c56 0 92 82 92 98zM245 30c-31 33 -48 113 -48 190c0 55 3 112 18 158l-21 -13c-30 -18 -70 -75 -70 -166s55 -146 121 -169"],120150:[481,12,644,80,564,"564 228h-316c3 -116 11 -195 145 -195c31 0 67 31 95 60l37 -21l-17 -59c-40 -13 -86 -25 -141 -25c-208 0 -287 81 -287 222v11c2 75 10 115 85 196c61 67 150 64 183 64c138 0 216 -71 216 -253zM519 272c-5 83 -45 145 -109 164c27 -30 34 -92 36 -164h73zM403 272 c-1 111 -7 162 -67 162c-62 0 -86 -64 -89 -162h156zM254 37c-39 38 -51 151 -51 207c0 60 13 123 46 184c-18 -9 -39 -27 -52 -41c-63 -69 -71 -103 -73 -168c-3 -88 43 -157 130 -182"],120151:[700,0,530,80,450,"450 682l-25 -129l-32 -1c-30 63 -39 74 -66 74c-17 0 -22 -37 -22 -127v-43h109v-44h-109v-315c0 -41 3 -49 16 -50l46 -3l-1 -44h-280l-1 44l46 3c14 1 16 9 16 50v315h-67v32l67 18v14c0 19 15 68 65 115l50 47c18 17 80 62 116 62c15 0 29 -3 72 -18zM406 654 c-9 4 -18 6 -29 6c-4 0 -9 0 -13 -1c13 -6 28 -23 34 -44zM279 597l-40 -39c-28 -29 -48 -64 -48 -82v-379c0 -23 -1 -40 -3 -53h76c-2 13 -3 30 -3 53v402c0 32 4 74 18 98"],120152:[481,245,707,80,627,"627 470l-17 -65h-90c16 -23 30 -55 30 -86c0 -113 -127 -191 -226 -191c-22 0 -51 3 -81 10c-14 -11 -26 -20 -26 -26c0 -13 32 -16 93 -16h160c82 0 146 -73 146 -132c0 -133 -127 -209 -298 -209c-142 0 -238 17 -238 119c0 65 90 92 90 92c-35 18 -41 61 -41 86 c0 50 45 80 68 101c-61 23 -114 64 -114 131c0 69 53 120 116 156c44 26 99 41 147 41s95 -14 132 -38zM506 319c0 60 -52 99 -113 113c28 -35 43 -87 43 -143c0 -34 -8 -69 -24 -96c51 24 94 69 94 126zM392 289c0 72 -25 142 -82 142c-53 0 -69 -60 -69 -123 c0 -64 24 -130 80 -130c50 0 71 58 71 111zM232 184c-23 32 -35 77 -35 124c0 32 5 63 14 88c-45 -27 -84 -62 -84 -112c0 -57 51 -86 105 -100zM575 -48c0 46 -47 102 -105 102h-160c-41 0 -116 6 -128 32c-8 -8 -14 -26 -14 -33c0 -35 14 -58 56 -74c20 9 67 13 139 13 c138 0 148 -60 148 -94c0 -33 -10 -55 -31 -76c58 23 95 53 95 130zM467 -102c0 27 -13 52 -104 52c-126 0 -153 -23 -153 -74c0 -45 54 -82 115 -82c91 0 142 30 142 104zM205 -201c-23 21 -39 38 -39 77c0 25 9 47 26 62c0 0 -71 -20 -71 -64c0 -51 47 -68 84 -75"],120153:[695,0,765,80,685,"685 44l-1 -44h-215v281c0 59 -19 156 -63 156c-30 0 -106 -81 -106 -103v-237c0 -41 1 -49 16 -50l45 -3v-44h-280v44l45 3c14 1 16 9 16 50v502c0 15 -5 27 -19 25l-36 -6l-7 44l220 33v-279l40 35c25 21 38 30 83 30c126 0 204 -54 204 -186v-198c0 -42 1 -49 16 -50z M586 44c-2 13 -3 30 -3 53v198c0 87 -48 133 -121 146c32 -12 51 -110 51 -160v-237h73zM259 44c-2 13 -3 30 -3 53v546l-74 -10c3 -10 4 -22 4 -34v-502c0 -23 -1 -40 -3 -53h76"],120154:[715,0,442,80,362,"306 630c0 -46 -39 -85 -85 -85s-84 39 -84 85s38 85 84 85s85 -39 85 -85zM362 0h-282v44l46 3c16 1 16 9 16 50v296c0 15 -6 27 -19 25l-36 -6l-7 44l220 33v-392c0 -41 1 -49 16 -50l46 -3v-44zM262 630c0 22 -19 41 -41 41s-40 -19 -40 -41s18 -41 40 -41 s41 19 41 41zM259 44c-2 13 -3 30 -3 53v340l-74 -10c3 -10 4 -22 4 -34v-296c0 -23 -1 -40 -3 -53h76"],120155:[715,272,446,80,366,"366 630c0 -46 -39 -85 -85 -85s-84 39 -84 85s38 85 84 85s85 -39 85 -85zM362 489l-2 -508c0 -85 -40 -123 -77 -172c-43 -56 -52 -81 -187 -81l-16 61l37 21c7 -8 40 -35 54 -35c28 0 32 36 32 217v401c0 15 -1 28 -19 25l-36 -6l-7 44zM322 630c0 22 -19 41 -41 41 s-40 -19 -40 -41s18 -41 40 -41s41 19 41 41zM317 437l-74 -10c3 -10 4 -22 4 -34l-1 -400c0 -77 -1 -134 -6 -168c14 21 76 71 76 156"],120156:[695,15,749,80,669,"669 13l-184 -28l-185 193v-81c0 -41 2 -49 16 -50l46 -3v-44h-282v44l46 3c15 1 16 9 16 50v502c0 15 -5 27 -19 25l-36 -6l-7 44l220 33v-388s24 17 37 30l127 135h124v-44l-22 -2c-23 -2 -82 0 -106 -21l-78 -87l198 -204c27 -26 74 -46 89 -50v-51zM601 49 c-17 8 -27 12 -47 33l-201 208l-49 -40v-12l197 -205zM259 44c-2 13 -3 30 -3 53v546l-74 -10c3 -10 4 -22 4 -34v-502c0 -23 -1 -40 -3 -53h76"],120157:[695,0,442,80,362,"362 0h-282v44l46 3c15 1 16 9 16 50v502c0 15 -5 27 -19 25l-36 -6l-7 44l220 33v-598c0 -41 2 -49 16 -50l46 -3v-44zM259 44c-2 13 -3 30 -3 53v546l-74 -10c3 -10 4 -22 4 -34v-502c0 -23 -1 -40 -3 -53h76"],120158:[489,0,1083,80,1003,"1003 0h-216v281c0 59 -10 155 -52 155c-4 0 -8 -1 -13 -3c-24 -10 -94 -71 -94 -99v-237c0 -41 0 -49 16 -50l45 -3v-44h-274v44l39 3c16 1 16 9 16 50v184c0 64 -41 171 -74 152c-47 -28 -95 -81 -95 -99v-237c0 -41 3 -49 16 -50l39 -3v-44h-274v44l45 3 c16 1 16 9 16 50v296c0 14 -1 26 -15 25l-41 -6l-7 44l221 33v-73l40 35c25 21 38 30 83 30c110 0 150 -26 183 -82l61 52c25 21 28 30 73 30c126 0 204 -54 204 -186v-198c0 -42 0 -49 16 -50l42 -3v-44zM904 44c-2 13 -3 30 -3 53v198c0 87 -44 128 -117 139 c30 -9 47 -103 47 -153v-237h73zM587 44c-2 13 -3 30 -3 53v237c0 3 1 6 2 10c-35 65 -76 93 -122 92c27 -13 50 -103 50 -155v-184c0 -23 -1 -40 -3 -53h76zM260 44c-2 13 -3 30 -3 53v340l-74 -10c3 -10 4 -22 4 -34v-296c0 -23 -1 -40 -3 -53h76"],120159:[489,0,765,80,685,"685 44l-1 -44h-215v281c0 59 -19 156 -63 156c-30 0 -106 -81 -106 -103v-237c0 -41 1 -49 16 -50l45 -3v-44h-280v44l45 3c14 1 16 9 16 50v296c0 15 -5 27 -19 25l-36 -6l-7 44l220 33v-73l40 35c25 21 38 30 83 30c126 0 204 -54 204 -186v-198c0 -42 1 -49 16 -50z M586 44c-2 13 -3 30 -3 53v198c0 87 -48 133 -121 146c32 -12 51 -110 51 -160v-237h73zM259 44c-2 13 -3 30 -3 53v340l-74 -10c3 -10 4 -22 4 -34v-296c0 -23 -1 -40 -3 -53h76"],120160:[481,12,706,80,626,"626 242c0 -177 -129 -254 -296 -254c-142 0 -250 92 -250 234c0 190 120 259 279 259c150 0 267 -79 267 -239zM582 242c0 96 -53 160 -136 183c40 -31 57 -122 57 -220c0 -58 -11 -119 -38 -149c68 26 117 95 117 186zM459 205c0 146 -35 232 -118 232 c-77 0 -94 -76 -94 -181c0 -157 24 -224 112 -224c71 0 100 73 100 173zM248 46c-34 35 -45 114 -45 210c0 64 10 127 36 161c-74 -32 -115 -94 -115 -195c0 -82 51 -152 124 -176"],120161:[489,240,728,80,648,"648 270c0 -111 -41 -173 -101 -211l-79 -50c-20 -12 -67 -21 -97 -21c-7 0 -34 1 -71 19v-150c0 -41 2 -49 16 -50l46 -3v-44h-282v44l46 3c13 1 16 9 16 50v536c0 15 -1 28 -19 25l-36 -6l-7 44l220 33v-57c38 42 80 49 105 49c127 0 243 -49 243 -211zM604 270 c0 91 -52 137 -117 163c31 -38 44 -107 44 -184c0 -55 -3 -112 -18 -158l21 13c36 22 70 75 70 166zM487 249c0 113 -20 187 -95 187c-56 0 -92 -82 -92 -98v-265c0 -17 53 -41 82 -41c107 1 105 117 105 217zM259 -196c-2 13 -3 30 -3 53v580l-74 -10c3 -10 4 -22 4 -34 v-536c0 -23 -1 -40 -3 -53h76"],120162:[484,240,729,80,649,"649 -240h-282v44l46 3c16 1 16 9 16 50v180c-42 -47 -65 -49 -106 -49c-127 0 -243 49 -243 211c0 111 45 177 88 204l92 58c20 12 67 20 97 20c10 0 52 -2 107 -39l101 42l29 -24c-6 -72 -7 -103 -7 -156v-447v-12c0 -31 1 -37 16 -38l46 -3v-44zM548 430l-76 -31 l1 -542c0 -23 -1 -40 -3 -53h76c-2 13 -3 30 -3 53v447c0 51 0 87 5 126zM428 131v265c0 17 -53 41 -82 41c-107 -1 -105 -117 -105 -217c0 -113 20 -187 95 -187c56 0 92 82 92 98zM234 44c-25 39 -37 99 -37 176c0 55 2 116 26 167l-29 -18c-37 -23 -70 -79 -70 -170 s47 -136 110 -155"],120163:[489,0,570,80,490,"490 449l-25 -143h-88c-4 25 1 106 -18 106c-6 0 -15 -6 -27 -20l-32 -38v-257c0 -41 0 -49 16 -50l46 -3l-1 -22v-22h-280v22l-1 22l46 3c15 1 16 9 16 50v296c0 15 -1 28 -19 25l-36 -6l-7 44l220 33v-66l13 15c26 31 79 43 115 43c17 0 35 -13 62 -32zM445 431 c-3 3 -11 6 -17 6c-9 0 -24 0 -33 -2c11 -11 16 -41 16 -68c0 -6 -1 -12 -1 -17h21zM259 44c-2 13 -3 30 -3 53v340l-74 -10c3 -10 4 -22 4 -34v-296c0 -23 -1 -40 -3 -53h76"],120164:[481,12,598,80,518,"518 168c0 -108 -121 -180 -266 -180c-67 0 -125 11 -161 26l22 157l44 -6l-3 -16c-6 -41 46 -116 106 -116c58 0 110 42 110 86c0 17 -16 26 -47 33c-70 15 -114 22 -142 34c-54 24 -101 77 -101 133c0 101 99 162 229 162c82 0 137 -14 166 -23l-18 -140l-44 5l1 14 c6 39 -61 99 -116 99c-48 0 -74 -44 -74 -83c0 -22 18 -23 81 -35c94 -19 151 -43 179 -70c24 -25 34 -42 34 -80zM434 430c-12 4 -35 10 -47 14c20 -9 38 -30 42 -53zM474 168c0 24 -6 33 -22 48c-24 25 -73 43 -155 58c-101 20 -117 43 -117 79c0 22 6 44 16 64 c-44 -19 -72 -52 -72 -98c0 -40 37 -75 75 -93c26 -12 68 -17 134 -32c59 -13 81 -42 81 -75c0 -20 -7 -40 -18 -58c47 23 78 59 78 107zM183 26c-15 9 -37 23 -42 56l-6 -42c13 -5 35 -11 48 -14"],120165:[624,12,520,80,440,"440 74c-36 -57 -49 -86 -130 -86c-91 0 -162 41 -162 128v296h-68v32l68 18v22v27c0 18 0 37 -3 68l164 45l21 -18c-22 -81 -24 -102 -24 -138v-12h100v-44h-100v-330c0 -32 8 -47 33 -47c18 0 37 34 37 84l24 6zM281 31c-16 8 -19 33 -19 51v386c0 36 1 51 12 102 c-25 -7 -60 -16 -82 -23v-20v-43v-368c0 -47 34 -72 89 -85"],120166:[489,12,774,80,694,"694 0h-228l4 53l-41 -35c-25 -21 -38 -30 -83 -30c-126 0 -204 54 -204 186v220c0 14 -2 27 -19 24l-36 -6l-7 44l220 33v-107v-194c0 -76 18 -155 60 -155c5 0 10 1 15 3c24 10 94 71 94 99v258c0 15 -1 28 -19 25l-36 -6l-7 44l220 33v-107v-299c0 -28 3 -35 17 -36 l50 -3v-44zM585 44c-1 10 -2 23 -2 39v299v55l-74 -10c3 -10 4 -22 4 -34l1 -349h71zM303 31c-34 15 -47 98 -47 157v194v55l-73 -10c3 -10 4 -22 3 -34v-219c0 -92 50 -135 117 -143"],120167:[466,8,672,80,592,"592 422l-31 -2c-15 -1 -48 -11 -61 -52l-119 -376h-96l-155 397c-7 19 -13 30 -26 31l-24 2v44h252v-44l-26 -2c-8 -1 -11 -7 -11 -16c0 -7 3 -15 5 -21l88 -223l65 207c3 11 6 23 6 32c0 12 -4 20 -16 21l-31 2v44h180v-44zM368 96l-112 281c-6 16 -10 32 -10 45h-82 l151 -386h34"],120168:[474,8,867,80,787,"787 422l-26 -2c-17 -1 -29 -16 -46 -73l-108 -355h-103l-80 261l-86 -261h-95l-87 345c-19 65 -25 81 -48 83l-28 2v44h268v-44l-37 -2c-6 0 -8 -5 -8 -12c0 -3 0 -6 1 -10l52 -205l94 281h75c0 -18 90 -303 90 -303l64 209c3 9 4 17 4 23c0 10 -4 16 -15 17l-34 2v44 h153v-44zM593 96c0 0 -101 325 -101 334h-10l-34 -103l88 -291h39zM332 115l-70 273c-3 13 -4 24 -3 34h-90c10 -17 19 -41 29 -74l79 -312h29"],120169:[486,0,670,80,590,"590 0h-194l-100 147l-104 -147h-78v44h17c14 0 40 4 52 21l86 122l-127 188c-9 13 -28 37 -40 37h-22v44l147 30c26 -3 55 -36 84 -79l56 -83l101 142h84v-44h-14c-13 0 -47 0 -67 -29l-77 -109l149 -223c6 -8 18 -17 27 -17h20v-44zM502 44l-227 339 c-23 34 -37 50 -53 58l-68 -16c10 -9 19 -19 24 -26l240 -355h84"],120170:[466,238,711,80,631,"631 422l-28 -2c-22 -2 -32 -30 -66 -108l-183 -411c-31 -69 -64 -139 -116 -139c-60 0 -83 29 -119 86l39 51l24 -6c0 -57 20 -84 50 -84c33 0 60 55 83 112l16 39l-199 424c-11 24 -17 34 -35 36l-17 2v44h270v-44l-33 -2c-11 -1 -16 -5 -16 -13c0 -5 2 -12 6 -21 l109 -236l113 250c7 15 -3 19 -18 20l-26 2v44h146v-44zM392 98l-126 271c-8 22 -13 39 -13 53h-91l10 -20l183 -388"],120171:[466,0,685,80,605,"605 188l-30 -188h-476l-19 37l267 331c19 24 26 37 26 54h-47c-70 0 -156 -97 -158 -115l-1 -9l-44 5l25 163h427l17 -36l-301 -386h90c73 0 176 120 178 135l2 15zM229 425h-46l-6 -46c16 20 31 32 52 46zM546 98c-18 -18 -40 -38 -62 -54h53zM530 422h-109 c0 -19 -15 -52 -40 -82l-240 -296h94"],120792:[681,12,660,80,580,"580 366c0 -274 -97 -378 -259 -378c-134 0 -241 83 -241 336c0 260 99 357 266 357c149 0 234 -77 234 -315zM536 366c0 154 -39 232 -114 259c32 -55 44 -154 44 -309c0 -119 -9 -202 -32 -254c67 45 102 141 102 304zM422 316c0 222 -4 319 -94 319 c-87 0 -90 -83 -90 -275c0 -226 2 -326 92 -326c84 0 92 87 92 282zM233 52c-28 57 -39 157 -39 308c0 113 7 192 27 243c-64 -44 -97 -132 -97 -279c0 -154 43 -238 109 -272"],120793:[686,0,560,80,480,"480 0h-354v44l56 3c36 2 44 9 44 44v498l-125 -55l-21 55c79 22 242 81 273 97h31v-595c0 -35 7 -42 44 -44l52 -3v-44zM344 44c-3 12 -4 27 -4 47v539c-21 -9 -45 -18 -71 -27c1 -4 1 -8 1 -13v-499c0 -20 -1 -35 -4 -47h78"],120794:[681,0,623,80,543,"543 0h-454v86l146 128c122 86 127 169 127 239c0 45 -39 77 -109 77c-56 0 -124 -35 -126 -63l-3 -27l-22 3l-22 1l12 177c56 33 121 60 197 60c142 0 227 -97 227 -198c0 -80 -97 -168 -175 -238l-107 -93c83 1 230 7 309 24v-176zM472 483c0 81 -71 154 -183 154 c-63 0 -114 -20 -155 -43l-4 -66c36 25 78 46 123 46c102 0 153 -56 153 -121c0 -31 1 -73 -19 -115c19 19 85 91 85 145zM499 44v79c-78 -11 -230 -14 -317 -16l-49 -43v-20h366"],120795:[681,12,666,80,586,"586 229c0 -161 -175 -241 -315 -241c-39 0 -95 8 -164 32l-27 200l41 12c25 -68 124 -196 181 -196c89 0 112 71 112 159c0 77 -19 140 -89 140c-25 0 -70 -7 -115 -21l10 67l73 -3c58 0 88 51 88 113c0 36 0 146 -57 146c-46 0 -166 -129 -170 -170l-3 -27l-22 3l-22 1 l11 176c51 35 137 61 192 61c145 0 232 -59 232 -145c0 -80 -31 -105 -96 -151c102 -30 140 -87 140 -156zM498 536c0 50 -38 81 -105 94c24 -45 32 -109 32 -139s-6 -58 -17 -82c65 46 90 66 90 127zM225 622c-24 -7 -47 -17 -65 -28l-3 -42c20 24 44 49 68 70zM542 229 c0 51 -30 90 -131 117c33 -32 47 -87 47 -151c0 -48 -7 -92 -23 -126c63 32 107 84 107 160zM221 36c-27 14 -65 50 -84 92l10 -75c25 -8 55 -14 74 -17"],120796:[696,0,676,80,596,"596 194h-108v-103c0 -35 7 -42 44 -44l52 -3v-44h-354v44l56 3c36 2 44 9 44 44v102h-228l-22 40l274 409l134 54v-459c50 0 108 12 108 12v-55zM448 44c-3 12 -4 27 -4 47v541l-70 -29v-512c0 -20 -1 -35 -4 -47h78zM330 237v291l-194 -291h194"],120797:[698,12,656,80,576,"576 237c0 -164 -175 -249 -328 -249c-47 0 -92 5 -130 28l-38 161l42 10l6 -24c7 -27 124 -128 148 -128c96 0 136 68 136 166c0 96 -14 190 -99 190c-33 0 -86 -33 -141 -103l-52 12v377h48c92 0 291 2 377 21v-176h-381v-107c29 13 122 20 165 20 c126 0 247 -49 247 -198zM501 566v79c-70 -10 -198 -12 -281 -12h-56v-67h337zM532 237c0 87 -53 122 -121 142c33 -48 45 -107 45 -178c0 -50 -15 -93 -35 -131c61 37 111 92 111 167zM204 381c-18 -4 -30 -12 -42 -16v-31c11 16 30 34 42 47zM212 26c-37 31 -48 38 -71 65 l12 -49c13 -6 37 -13 59 -16"],120798:[686,12,680,80,600,"600 234c0 -164 -127 -246 -269 -246c-141 0 -251 78 -251 259c0 117 42 395 423 439l7 -44c-133 -23 -211 -132 -247 -264c37 35 79 53 120 53c119 0 217 -68 217 -197zM556 234c0 89 -63 140 -141 151c44 -37 69 -109 69 -186c0 -55 -11 -104 -32 -140 c61 31 104 89 104 175zM327 589c-178 -89 -203 -259 -203 -342c0 -105 45 -169 112 -197c-23 38 -35 95 -35 170c0 143 39 277 126 369zM440 199c0 86 -29 168 -95 168c-61 0 -100 -57 -100 -147c0 -117 25 -185 99 -185c66 0 96 74 96 164"],120799:[693,0,616,80,536,"536 625l-214 -346c-71 -114 -68 -210 -68 -279h-119l-20 34c46 90 158 254 237 380l68 109h-229c-32 0 -61 0 -60 -26l1 -26l-44 -2l-8 208s372 3 456 16v-68zM494 642c-85 -6 -295 -8 -369 -9l3 -77c18 8 40 11 64 11h256zM222 125c-24 -28 -43 -60 -54 -81h45 c0 20 2 53 9 81"],120800:[681,12,668,80,588,"588 206c0 -136 -138 -218 -280 -218c-127 0 -228 56 -228 171c0 80 43 133 142 184c-78 49 -129 78 -129 165c0 117 116 173 248 173c121 0 199 -48 199 -146c0 -79 -48 -104 -125 -139c102 -51 173 -113 173 -190zM497 535c0 36 -21 69 -55 85c13 -24 20 -53 20 -86 c0 -29 -9 -56 -23 -81c39 20 58 47 58 82zM418 534c0 59 -30 102 -89 102c-57 0 -87 -39 -87 -92c0 -42 17 -76 72 -101l44 -20c31 29 60 66 60 111zM544 206c0 86 -113 134 -248 197c-74 34 -98 83 -98 141c0 26 5 50 14 69c-44 -20 -75 -54 -75 -105 c0 -74 47 -91 126 -140c9 -6 113 -53 113 -53c72 -34 103 -89 103 -151c0 -35 -7 -68 -22 -95c52 29 87 74 87 137zM435 164c0 46 -25 86 -78 111l-89 41c-57 -39 -63 -87 -63 -149c0 -79 46 -133 118 -133c69 0 112 59 112 130zM195 53c-22 29 -34 68 -34 114 c0 36 3 66 14 92c-36 -30 -51 -60 -51 -100c0 -52 28 -86 71 -106"],120801:[681,19,680,80,600,"600 422c0 -117 -42 -397 -423 -441l-7 44c133 23 211 134 247 266c-37 -35 -79 -53 -120 -53c-119 0 -217 68 -217 197c0 164 127 246 269 246c141 0 251 -78 251 -259zM556 422c0 105 -45 169 -112 197c23 -38 35 -95 35 -170c0 -143 -39 -277 -126 -369 c178 89 203 259 203 342zM435 449c0 117 -25 185 -99 185c-66 0 -96 -74 -96 -164c0 -86 29 -168 95 -168c61 0 100 57 100 147zM265 284c-44 37 -69 109 -69 186c0 55 11 104 32 140c-61 -31 -104 -89 -104 -175c0 -89 63 -140 141 -151"]};MathJax.Ajax.loadComplete(MathJax.OutputJax.SVG.fontDir+"/DoubleStruck/Regular/Main.js");
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/*
 *  /MathJax/jax/output/SVG/fonts/Gyre-Pagella/Alphabets/Regular/Main.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.OutputJax.SVG.FONTDATA.FONTS.GyrePagellaMathJax_Alphabets={directory:"Alphabets/Regular",family:"GyrePagellaMathJax_Alphabets",id:"GYREPAGELLAALPHABETS",32:[0,0,250,0,0,""],160:[0,0,250,0,0,""],3647:[775,83,611,26,576,"576 228c0 -70 -35 -138 -94 -180c-35 -25 -81 -42 -134 -48v-83h-44v80h-6c-41 0 -83 3 -124 3c-36 0 -73 -1 -109 -3v23l26 10c14 5 22 28 22 65v474c0 79 -4 86 -51 90l-36 3v30l158 -3l120 2v84h44v-83h15c121 0 179 -48 179 -136c0 -52 -25 -95 -73 -128 c-28 -19 -51 -28 -100 -38c77 -6 111 -15 149 -43c38 -27 58 -68 58 -119zM473 208c0 86 -40 134 -125 150l-1 -312c81 19 126 76 126 162zM304 40v323c-10 1 -19 1 -29 1c-19 0 -28 0 -67 -2v-315c25 -6 48 -8 77 -8c6 0 12 0 19 1zM443 533c0 66 -30 102 -95 114l-1 -238 c63 17 96 60 96 124zM304 401l-1 251h-14c-32 0 -55 -2 -81 -8v-243c31 -2 44 -2 61 -2c12 0 24 1 35 2"],8451:[709,20,1077,50,1038,"350 537c0 -80 -69 -148 -150 -148c-83 0 -150 67 -150 150s67 150 149 150c84 0 151 -68 151 -152zM310 537c0 62 -50 112 -111 112c-60 0 -109 -49 -109 -110s49 -110 110 -110c60 0 110 50 110 108zM1038 84l-28 -50c-69 -36 -144 -54 -227 -54 c-235 0 -393 146 -393 362c0 135 60 240 174 307c67 39 150 60 237 60c73 0 146 -13 231 -41c-14 -66 -18 -102 -19 -152h-31v72c0 39 -101 79 -199 79c-172 0 -286 -122 -286 -306c0 -197 130 -327 325 -327c76 0 145 20 207 60"],8455:[689,20,500,30,477,"477 60l-20 -34c-4 -6 -69 -45 -149 -46c-129 -2 -278 111 -278 234c0 48 20 100 56 125c25 18 48 26 98 35c-80 62 -100 108 -100 167c0 89 64 148 175 148c68 0 113 -19 161 -67l29 -124h-31l-18 56c-11 34 -74 78 -126 78c-65 0 -118 -63 -118 -126 c0 -75 59 -138 130 -138c8 0 47 3 47 3l12 -53l-7 -6c-38 17 -57 22 -84 22c-83 0 -131 -63 -131 -154c0 -102 84 -156 211 -156c43 0 66 8 130 46"],8457:[692,3,919,50,899,"350 537c0 -80 -69 -148 -150 -148c-83 0 -150 67 -150 150s67 150 149 150c84 0 151 -68 151 -152zM310 537c0 62 -50 112 -111 112c-60 0 -109 -49 -109 -110s49 -110 110 -110c60 0 110 50 110 108zM899 689c-11 -44 -16 -92 -16 -152h-35v65c0 23 -3 28 -27 34 c-31 8 -87 14 -135 14c-59 0 -77 -1 -107 -8v-267c44 -3 104 -4 158 -4c44 0 69 4 72 38l5 52h30l-3 -116l3 -111h-30s-1 37 -5 59c-7 33 -26 37 -70 37l-160 -3v-207c0 -79 5 -87 51 -90l48 -3v-30l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v449c0 79 -5 87 -51 90l-48 3 v30l176 -3l216 3"],8470:[692,20,1096,0,1050,"696 662l-44 -3c-46 -3 -51 -12 -51 -90v-552c0 -6 1 -14 2 -25c1 -7 1 -8 1 -12l-90 16l-373 572v-448c0 -78 5 -87 51 -90l44 -3v-30l-120 3l-116 -3v30l44 3c46 3 51 12 51 90v449c0 78 -5 87 -51 90l-44 3v30l120 -3l54 3l381 -579v456c0 78 -5 87 -51 90l-44 3v30 l116 -3l120 3v-30zM1050 289c0 -101 -88 -182 -200 -182c-105 0 -176 69 -176 171c0 107 79 181 196 181c105 0 180 -71 180 -170zM1050 0h-376v46h376v-46zM978 269c0 94 -54 166 -125 166c-69 0 -107 -47 -107 -132c0 -101 50 -172 124 -172c64 0 108 56 108 138"],8471:[668,19,747,31,718,"718 324c0 -190 -154 -343 -344 -343s-343 153 -343 343s153 344 343 344s344 -154 344 -344zM678 324c0 168 -136 304 -304 304s-303 -136 -303 -304s135 -303 303 -303s304 135 304 303zM552 427c0 -67 -65 -118 -149 -118c-12 0 -21 0 -36 3l-8 29c18 -6 27 -7 40 -7 c48 0 81 33 81 78c0 48 -32 73 -91 73c-18 0 -34 -1 -51 -5v-277c0 -37 0 -42 23 -44l30 -1v-26c-29 2 -59 3 -88 3c-30 0 -59 -1 -89 -3v26l31 1c23 2 23 7 23 44v241c0 35 -1 43 -25 44l-28 2v25c36 -2 73 -2 109 -2c34 0 67 2 101 2c78 0 127 -34 127 -88"],8478:[692,3,668,22,669,"669 -3c-24 2 -48 3 -72 3c-23 0 -45 -1 -68 -3l-41 54l-4 5l-73 -53l-20 28l73 52l-160 215c-16 22 -24 33 -46 57v16h29c116 0 189 58 189 150c0 85 -58 133 -162 133c-34 0 -64 -4 -98 -12v-522c0 -79 5 -87 51 -90l48 -3v-30l-147 3l-146 -3v30l48 3 c46 3 51 11 51 90v449c0 78 -5 87 -51 90l-41 3v30l173 -3c60 0 119 3 179 3c130 0 195 -54 195 -150c0 -58 -28 -108 -80 -145c-33 -23 -59 -34 -115 -48l161 -210l76 54l20 -27l-75 -54l45 -59c13 -17 29 -23 61 -26v-30"],8480:[700,-320,938,40,898,"329 451c0 -76 -76 -131 -179 -131c-35 0 -70 7 -104 21c3 25 5 36 5 60c0 3 0 14 -1 24h26l5 -37c3 -20 46 -38 90 -38c56 0 96 32 96 75c0 19 -6 32 -20 43c-14 10 -33 16 -75 21c-58 7 -86 16 -106 32c-18 15 -26 34 -26 60c0 70 65 119 155 119c32 0 59 -6 108 -23 c-7 -31 -9 -48 -9 -79h-26l-4 33c-1 13 -7 20 -24 28c-16 7 -36 11 -58 11c-47 0 -80 -29 -80 -69c0 -37 23 -52 88 -60c68 -8 93 -16 114 -33c17 -14 25 -32 25 -57zM898 328l-89 2l-76 -2v24l21 1c18 2 23 23 23 42v214l-15 -26l-102 -193c-12 -21 -20 -43 -31 -64h-22 l-150 282v-213c0 -20 7 -41 25 -42l27 -1v-24l-71 2l-69 -2v24l28 1c18 1 25 22 25 42v229c0 20 -7 41 -25 42l-28 2v24c19 -2 38 -2 57 -2c20 0 40 0 60 2l148 -278l146 278c20 -2 39 -2 59 -2c18 0 37 0 55 2v-24l-26 -2c-18 -1 -23 -22 -23 -42v-229c0 -19 5 -41 23 -42 l30 -1v-24"],8482:[692,-326,979,40,939,"381 691c-3 -30 -4 -60 -4 -90h-26l-3 44c0 8 -9 13 -18 13h-84c-1 -16 -1 -31 -1 -47v-216c0 -19 5 -41 23 -42l29 -1v-24l-87 2l-86 -2v24l30 1c18 1 23 23 23 42v216c0 16 -1 31 -2 47h-83c-10 0 -19 -5 -19 -13l-3 -44h-26c1 30 -1 60 -4 90l121 -1h91zM939 328 l-89 2l-76 -2v24l21 1c18 2 23 23 23 42v214l-15 -26l-102 -193c-12 -21 -20 -43 -31 -64h-22l-150 282v-213c0 -20 7 -41 25 -42l27 -1v-24l-71 2l-69 -2v24l28 1c18 1 25 22 25 42v229c0 20 -7 41 -25 42l-28 2v24c19 -2 38 -2 57 -2c20 0 40 0 60 2l148 -278l146 278 c20 -2 39 -2 59 -2c18 0 37 0 55 2v-24l-26 -2c-18 -1 -23 -22 -23 -42v-229c0 -19 5 -41 23 -42l30 -1v-24"],8486:[709,3,839,38,801,"801 158c-6 -43 -7 -112 -7 -161c-21 0 -81 3 -119 3c-23 0 -98 0 -119 -3h-22v39c9 9 23 13 38 23c6 4 15 14 25 29c27 40 79 155 79 247c0 212 -79 332 -256 332s-257 -119 -257 -332c0 -92 52 -207 79 -247c10 -15 19 -25 25 -29c14 -10 29 -14 38 -23v-39h-22 c-21 3 -96 3 -119 3c-38 0 -98 -3 -119 -3c0 49 -1 118 -7 161h26l7 -52c4 -29 17 -37 36 -37h115c-63 53 -166 170 -166 302c0 207 139 338 364 338s363 -132 363 -338c0 -132 -103 -249 -166 -302h115c19 0 32 8 36 37l7 52h26"],8490:[692,3,726,22,719,"719 -3c-22 2 -43 3 -65 3c-27 0 -53 -1 -80 -3l-348 335l-10 -7v-205c0 -79 5 -87 51 -90l48 -3v-30l-147 3l-146 -3v30l48 3c46 3 51 11 51 90v449c0 79 -5 87 -51 90l-48 3v30l146 -3l147 3v-30l-48 -3c-46 -3 -51 -11 -51 -90v-214l278 271c16 16 29 33 29 39v27 c30 -2 59 -3 89 -3c27 0 53 1 80 3v-30l-42 -2c-26 -1 -51 -14 -78 -38l-266 -240l330 -312c31 -29 47 -40 62 -41l21 -2v-30"],8491:[939,3,778,15,756,"756 -3l-127 3l-139 -3v30l47 3c25 2 41 9 41 20c0 9 -4 22 -21 64l-46 115h-288l-28 -67c-21 -50 -35 -93 -35 -106c0 -16 13 -23 48 -26l37 -3v-30l-121 3c-36 0 -73 -1 -109 -3v30l37 3c22 2 41 20 54 49l221 502c38 85 49 119 49 119h32l242 -568 c35 -81 46 -100 72 -102l34 -3v-30zM493 269l-126 298l-127 -298h253zM493 839c0 -56 -45 -100 -100 -100c-56 0 -100 44 -100 101c0 55 45 99 102 99c53 0 98 -45 98 -100zM455 839c0 38 -25 64 -61 64c-38 0 -63 -25 -63 -63c0 -40 24 -65 62 -65c37 0 62 26 62 64"],8494:[623,0,772,40,732,"732 302l-565 -8v-173c0 -3 2 -6 2 -6c56 -62 134 -97 217 -97c88 0 168 39 222 103h52c-64 -75 -165 -121 -274 -121c-185 0 -346 133 -346 312c0 178 161 311 346 311s346 -133 346 -311v-10zM605 330v172c0 3 -2 6 -2 6c-56 62 -134 97 -217 97s-161 -35 -217 -97 c0 0 -2 -3 -2 -6v-172c0 -5 4 -9 9 -9h420c5 0 9 4 9 9"],65279:[0,0,0,0,0,""]};MathJax.Ajax.loadComplete(MathJax.OutputJax.SVG.fontDir+"/Alphabets/Regular/Main.js");




assets/js/mathjax/jax/output/SVG/autoload/multiline.js
/*
 *  /MathJax/jax/output/SVG/autoload/multiline.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Register.StartupHook("SVG Jax Ready",function(){var d="2.7.5";var a=MathJax.ElementJax.mml,g=MathJax.OutputJax.SVG,b=g.BBOX;var f=a.mo().With({SVGdata:{w:0,x:0}});var e={newline:0,nobreak:1000000,goodbreak:[-200],badbreak:[+200],auto:[0],maxwidth:1.33,toobig:800,nestfactor:400,spacefactor:-100,spaceoffset:2,spacelimit:1,fence:500,close:500};var c={linebreakstyle:"after"};a.mrow.Augment({SVGmultiline:function(l){var p=this;while(p.inferred||(p.parent&&p.parent.type==="mrow"&&p.isEmbellished())){p=p.parent}var o=((p.type==="math"&&p.Get("display")==="block")||p.type==="mtd");p.isMultiline=true;var q=this.getValues("linebreak","linebreakstyle","lineleading","linebreakmultchar","indentalign","indentshift","indentalignfirst","indentshiftfirst","indentalignlast","indentshiftlast");if(q.linebreakstyle===a.LINEBREAKSTYLE.INFIXLINEBREAKSTYLE){q.linebreakstyle=this.Get("infixlinebreakstyle")}q.lineleading=g.length2em(q.lineleading,1,0.5);l=this.SVG();if(o&&p.type!=="mtd"){if(g.linebreakWidth<g.BIGDIMEN){l.w=g.linebreakWidth}else{l.w=g.cwidth}}var h={n:0,Y:0,scale:this.scale||1,isTop:o,values:{},VALUES:q},n=this.SVGgetAlign(h,{}),j=this.SVGgetShift(h,{},n),i=[],k={index:[],penalty:e.nobreak,w:0,W:j,shift:j,scanW:j,nest:0},m=false;while(this.SVGbetterBreak(k,h,true)&&(k.scanW>=g.linebreakWidth||k.penalty===e.newline)){this.SVGaddLine(l,i,k.index,h,k.values,m);i=k.index.slice(0);m=true;n=this.SVGgetAlign(h,k.values);j=this.SVGgetShift(h,k.values,n);if(n===a.INDENTALIGN.CENTER){j=0}k.W=k.shift=k.scanW=j;k.penalty=e.nobreak}h.isLast=true;this.SVGaddLine(l,i,[],h,c,m);this.SVGhandleSpace(l);this.SVGhandleColor(l);l.isMultiline=true;this.SVGsaveData(l);return l}});a.mbase.Augment({SVGlinebreakPenalty:e,SVGbetterBreak:function(l,h,s){if(this.isToken){return false}if(this.isEmbellished()){l.embellished=this;return this.CoreMO().SVGbetterBreak(l,h)}if(this.linebreakContainer){return false}var r=l.index.slice(0),p=l.index.shift(),o=this.data.length,n,t,k,q=(l.index.length>0),j=false;if(p==null){p=-1}if(!q){p++;l.W+=l.w;l.w=0}k=l.scanW=l.W;l.nest++;while(p<o&&(l.scanW<e.maxwidth*g.linebreakWidth||l.w===0)){if(this.data[p]){if(this.data[p].SVGbetterBreak(l,h)){j=true;r=[p].concat(l.index);n=l.W;t=l.w;if(l.penalty===e.newline){l.index=r;if(l.nest){l.nest--}return true}}k=(q?l.scanW:this.SVGaddWidth(p,l,k))}l.index=[];p++;q=false}if(s&&j){f.parent=this.parent;f.inherit=this.inherit;if(f.SVGbetterBreak(l,h)){j=false;r=l.index}}if(l.nest){l.nest--}l.index=r;if(j){l.W=n}return j},SVGaddWidth:function(j,l,k){if(this.data[j]){var h=this.data[j].SVGdata;k+=h.w+h.x;if(h.X){k+=h.X}l.W=l.scanW=k;l.w=0}return k},SVGaddLine:function(m,i,l,h,q,o){var r=b();h.first=o;h.last=true;this.SVGmoveLine(i,l,r,h,q);r.Clean();var p=this.SVGgetAlign(h,q),j=this.SVGgetShift(h,q,p);if(h.n>0){var n=g.FONTDATA.baselineskip*h.scale;var k=(h.values.lineleading==null?h.VALUES:h.values).lineleading*h.scale;h.Y-=Math.max(n,h.d+r.h+k)}if(r.w+j>m.w){m.w=r.w+j}m.Align(r,p,0,h.Y,j);h.d=r.d;h.values=q;h.n++},SVGgetAlign:function(k,h){var l=h,i=k.values,j=k.VALUES,m;if(k.n===0){m=l.indentalignfirst||i.indentalignfirst||j.indentalignfirst}else{if(k.isLast){m=i.indentalignlast||j.indentalignlast}else{m=i.indentalign||j.indentalign}}if(m===a.INDENTALIGN.INDENTALIGN){m=i.indentalign||j.indentalign}if(m===a.INDENTALIGN.AUTO){m=(k.isTop?this.displayAlign:a.INDENTALIGN.LEFT)}return m},SVGgetShift:function(m,j,o){var n=j,k=m.values,l=m.VALUES,i;if(m.n===0){i=n.indentshiftfirst||k.indentshiftfirst||l.indentshiftfirst}else{if(m.isLast){i=k.indentshiftlast||l.indentshiftlast}else{i=k.indentshift||l.indentshift}}if(i===a.INDENTSHIFT.INDENTSHIFT){i=k.indentshift||l.indentshift}if(i==="auto"||i===""){i="0"}i=g.length2em(i,1,g.cwidth);if(m.isTop&&this.displayIndent!=="0"){var h=g.length2em(this.displayIndent,1,g.cwidth);i+=(o===a.INDENTALIGN.RIGHT?-h:h)}return i},SVGmoveLine:function(q,h,l,p,k){var n=q[0],m=h[0];if(n==null){n=-1}if(m==null){m=this.data.length-1}if(n===m&&q.length>1){this.data[n].SVGmoveSlice(q.slice(1),h.slice(1),l,p,k,"paddingLeft")}else{var o=p.last;p.last=false;while(n<m){if(this.data[n]){if(q.length<=1){this.data[n].SVGmove(l,p,k)}else{this.data[n].SVGmoveSlice(q.slice(1),[],l,p,k,"paddingLeft")}}n++;p.first=false;q=[]}p.last=o;if(this.data[n]){if(h.length<=1){this.data[n].SVGmove(l,p,k)}else{this.data[n].SVGmoveSlice([],h.slice(1),l,p,k,"paddingRight")}}}},SVGmoveSlice:function(n,h,j,k,i,l){var m=b();this.SVGmoveLine(n,h,m,k,i);m.Clean();if(this.href){this.SVGaddHref(m)}this.SVGhandleColor(m);if(n.length==0){this.SVGhandleSpace(m)}j.Add(m,j.w,0,true);return m},SVGmove:function(h,k,j){if(!(k.first||k.last)||(k.first&&k.values.linebreakstyle===a.LINEBREAKSTYLE.BEFORE)||(k.last&&j.linebreakstyle===a.LINEBREAKSTYLE.AFTER)){var i=this.toSVG(this.SVGdata.HW,this.SVGdata.D);if(k.first||k.nextIsFirst){i.x=0}if(k.last&&i.X){i.X=0}h.Add(i,h.w,0,true)}if(k.first&&i&&i.w===0){k.nextIsFirst=true}else{delete k.nextIsFirst}}});a.mfenced.Augment({SVGbetterBreak:function(n,h){var v=n.index.slice(0),t=n.index.shift(),q=this.data.length,p,x,o,u=(n.index.length>0),l=false;if(t==null){t=-1}if(!u){t++;n.W+=n.w;n.w=0}o=n.scanW=n.W;n.nest++;if(!this.dataI){this.dataI=[];if(this.data.open){this.dataI.push("open")}if(q){this.dataI.push(0)}for(var s=1;s<q;s++){if(this.data["sep"+s]){this.dataI.push("sep"+s)}this.dataI.push(s)}if(this.data.close){this.dataI.push("close")}}q=this.dataI.length;while(t<q&&(n.scanW<e.maxwidth*g.linebreakWidth||n.w===0)){var r=this.dataI[t];if(this.data[r]){if(this.data[r].SVGbetterBreak(n,h)){l=true;v=[t].concat(n.index);p=n.W;x=n.w;if(n.penalty===e.newline){n.index=v;if(n.nest){n.nest--}return true}}o=(u?n.scanW:this.SVGaddWidth(t,n,o))}n.index=[];t++;u=false}if(n.nest){n.nest--}n.index=v;if(l){n.W=p;n.w=x}return l},SVGmoveLine:function(l,n,q,h,s){var p=l[0],o=n[0];if(p==null){p=-1}if(o==null){o=this.dataI.length-1}if(p===o&&l.length>1){this.data[this.dataI[p]].SVGmoveSlice(l.slice(1),n.slice(1),q,h,s,"paddingLeft")}else{var r=h.last;h.last=false;var m=this.dataI[p];while(p<o){if(this.data[m]){if(l.length<=1){this.data[m].SVGmove(q,h,s)}else{this.data[m].SVGmoveSlice(l.slice(1),[],q,h,s,"paddingLeft")}}p++;m=this.dataI[p];h.first=false;l=[]}h.last=r;if(this.data[m]){if(n.length<=1){this.data[m].SVGmove(q,h,s)}else{this.data[m].SVGmoveSlice([],n.slice(1),q,h,s,"paddingRight")}}}}});a.msubsup.Augment({SVGbetterBreak:function(k,h){if(!this.data[this.base]){return false}var p=k.index.slice(0),n=k.index.shift(),m,q,l,o=(k.index.length>0),j=false;if(!o){k.W+=k.w;k.w=0}l=k.scanW=k.W;if(n==null){this.SVGdata.dw=this.SVGdata.w-this.data[this.base].SVGdata.w}if(this.data[this.base].SVGbetterBreak(k,h)){j=true;p=[this.base].concat(k.index);m=k.W;q=k.w;if(k.penalty===e.newline){j=o=true}}if(!o){this.SVGaddWidth(this.base,k,l)}k.scanW+=this.SVGdata.dw;k.W=k.scanW;k.index=[];if(j){k.W=m;k.w=q;k.index=p}return j},SVGmoveLine:function(j,k,n,i,p){if(this.data[this.base]){if(j.length>1){this.data[this.base].SVGmoveSlice(j.slice(1),k.slice(1),n,i,p,"paddingLeft")}else{if(k.length<=1){this.data[this.base].SVGmove(n,i,p)}else{this.data[this.base].SVGmoveSlice([],k.slice(1),n,i,p,"paddingRight")}}}if(k.length===0){var m=this.data[this.sup],h=this.data[this.sub],o=n.w,l;if(m){l=m.SVGdata||{};n.Add(m.toSVG(),o+(l.dx||0),l.dy)}if(h){l=h.SVGdata||{};n.Add(h.toSVG(),o+(l.dx||0),l.dy)}}}});a.mmultiscripts.Augment({SVGbetterBreak:function(k,i){if(!this.data[this.base]){return false}var o=k.index.slice(0);k.index.shift();var m,p,l,n=(k.index.length>0),j=false;if(!n){k.W+=k.w;k.w=0}k.scanW=k.W;var h=this.SVGdata.w-this.data[this.base].SVGdata.w-this.SVGdata.dx;k.scanW+=this.SVGdata.dx;l=k.scanW;if(this.data[this.base].SVGbetterBreak(k,i)){j=true;o=[this.base].concat(k.index);m=k.W;p=k.w;if(k.penalty===e.newline){j=n=true}}if(!n){this.SVGaddWidth(this.base,k,l)}k.scanW+=h;k.W=k.scanW;k.index=[];if(j){k.W=m;k.w=p;k.index=o}return j},SVGmoveLine:function(j,l,o,i,q){var r,n=this.SVGdata;if(j.length<1){this.scriptBox=this.SVGgetScripts(this.SVGdata.s);var k=this.scriptBox[2],p=this.scriptBox[3];r=o.w+n.dx;if(p){o.Add(p,r+n.delta-p.w,n.u)}if(k){o.Add(k,r-k.w,-n.v)}}if(this.data[this.base]){if(j.length>1){this.data[this.base].SVGmoveSlice(j.slice(1),l.slice(1),o,i,q,"paddingLeft")}else{if(l.length<=1){this.data[this.base].SVGmove(o,i,q)}else{this.data[this.base].SVGmoveSlice([],l.slice(1),o,i,q,"paddingRight")}}}if(l.length===0){var h=this.scriptBox[0],m=this.scriptBox[1];r=o.w+n.s;if(m){o.Add(m,r,n.u)}if(h){o.Add(h,r-n.delta,-n.v)}delete this.scriptBox}}});a.mo.Augment({SVGbetterBreak:function(j,h){if(j.values&&j.values.last===this){return false}var r=this.getValues("linebreak","linebreakstyle","lineleading","linebreakmultchar","indentalign","indentshift","indentalignfirst","indentshiftfirst","indentalignlast","indentshiftlast","texClass","fence");if(r.linebreakstyle===a.LINEBREAKSTYLE.INFIXLINEBREAKSTYLE){r.linebreakstyle=this.Get("infixlinebreakstyle")}if(r.texClass===a.TEXCLASS.OPEN){j.nest++}if(r.texClass===a.TEXCLASS.CLOSE&&j.nest){j.nest--}var k=j.scanW,l=j.embellished;delete j.embellished;if(!l||!l.SVGdata){l=this}var n=l.SVGdata,q=n.w+n.x;if(r.linebreakstyle===a.LINEBREAKSTYLE.AFTER){k+=q;q=0}if(k-j.shift===0&&r.linebreak!==a.LINEBREAK.NEWLINE){return false}var m=g.linebreakWidth-k;if(h.n===0&&(r.indentshiftfirst!==h.VALUES.indentshiftfirst||r.indentalignfirst!==h.VALUES.indentalignfirst)){var o=this.SVGgetAlign(h,r),i=this.SVGgetShift(h,r,o);m+=(j.shift-i)}var p=Math.floor(m/g.linebreakWidth*1000);if(p<0){p=e.toobig-3*p}if(r.fence){p+=e.fence}if((r.linebreakstyle===a.LINEBREAKSTYLE.AFTER&&r.texClass===a.TEXCLASS.OPEN)||r.texClass===a.TEXCLASS.CLOSE){p+=e.close}p+=j.nest*e.nestfactor;var s=e[r.linebreak||a.LINEBREAK.AUTO]||0;if(!MathJax.Object.isArray(s)){if(s||m>=0){p=s*j.nest}}else{p=Math.max(1,p+s[0]*j.nest)}if(p>=j.penalty){return false}j.penalty=p;j.values=r;j.W=k;j.w=q;r.lineleading=g.length2em(r.lineleading,1,h.VALUES.lineleading);r.last=this;return true}});a.mspace.Augment({SVGbetterBreak:function(i,h){if(i.values&&i.values.last===this){return false}var p=this.getValues("linebreak");var n=p.linebreak;if(!n||this.hasDimAttr()){n=a.LINEBREAK.AUTO}var j=i.scanW,l=this.SVGdata,o=l.w+l.x;if(j-i.shift===0){return false}var k=g.linebreakWidth-j;var m=Math.floor(k/g.linebreakWidth*1000);if(m<0){m=e.toobig-3*m}m+=i.nest*e.nestfactor;var q=e[n]||0;if(n===a.LINEBREAK.AUTO&&o>=e.spacelimit*1000&&!this.mathbackground&&!this.backrgound){q=[(o/1000+e.spaceoffset)*e.spacefactor]}if(!MathJax.Object.isArray(q)){if(q||k>=0){m=q*i.nest}}else{m=Math.max(1,m+q[0]*i.nest)}if(m>=i.penalty){return false}i.penalty=m;i.values=p;i.W=j;i.w=o;p.lineleading=h.VALUES.lineleading;p.linebreakstyle="before";p.last=this;return true}});MathJax.Hub.Register.StartupHook("TeX mathchoice Ready",function(){a.TeXmathchoice.Augment({SVGbetterBreak:function(i,h){return this.Core().SVGbetterBreak(i,h)},SVGmoveLine:function(l,h,j,k,i){return this.Core().SVGmoveSlice(l,h,j,k,i)}})});a.maction.Augment({SVGbetterBreak:function(i,h){return this.Core().SVGbetterBreak(i,h)},SVGmoveLine:function(l,h,j,k,i){return this.Core().SVGmoveSlice(l,h,j,k,i)},});a.semantics.Augment({SVGbetterBreak:function(i,h){return(this.data[0]?this.data[0].SVGbetterBreak(i,h):false)},SVGmoveLine:function(l,h,j,k,i){return(this.data[0]?this.data[0].SVGmoveSlice(l,h,j,k,i):null)}});MathJax.Hub.Startup.signal.Post("SVG multiline Ready");MathJax.Ajax.loadComplete(g.autoloadDir+"/multiline.js")});




assets/js/mathjax/jax/output/SVG/fonts/Gyre-Pagella/fontdata-extra.js
/*
 *  /MathJax/jax/output/SVG/fonts/Gyre-Pagella/fontdata-extra.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

(function(x){var z="2.7.5";var o=x.FONTDATA.DELIMITERS;var p="H",d="V";var c="GyrePagellaMathJax_Alphabets",u="GyrePagellaMathJax_Arrows",w="GyrePagellaMathJax_DoubleStruck",A="GyrePagellaMathJax_Fraktur",g="GyrePagellaMathJax_Latin",t="GyrePagellaMathJax_Main",l="GyrePagellaMathJax_Marks",v="GyrePagellaMathJax_Misc",D="GyrePagellaMathJax_Monospace",y="GyrePagellaMathJax_NonUnicode",q="GyrePagellaMathJax_Normal",B="GyrePagellaMathJax_Operators",a="GyrePagellaMathJax_SansSerif",n="GyrePagellaMathJax_Script",b="GyrePagellaMathJax_Shapes",k="GyrePagellaMathJax_Size1",j="GyrePagellaMathJax_Size2",i="GyrePagellaMathJax_Size3",h="GyrePagellaMathJax_Size4",f="GyrePagellaMathJax_Size5",e="GyrePagellaMathJax_Size6",s="GyrePagellaMathJax_Symbols",m="GyrePagellaMathJax_Variants";var C={774:{dir:p,HW:[[362,t],[631,k],[752,j],[897,i],[1070,h],[1279,f],[1528,e]]},785:{dir:p,HW:[[362,l],[631,k],[752,j],[897,i],[1070,h],[1279,f],[1528,e]]},812:{dir:p,HW:[[348,l],[613,k],[731,j],[874,i],[1045,h],[1251,f],[1498,e]]},813:{dir:p,HW:[[348,l],[613,k],[731,j],[874,i],[1045,h],[1251,f],[1498,e]]},814:{dir:p,HW:[[362,l],[631,k],[752,j],[897,i],[1070,h],[1279,f],[1528,e]]},815:{dir:p,HW:[[362,l],[631,k],[752,j],[897,i],[1070,h],[1279,f],[1528,e]]},816:{dir:p,HW:[[342,l],[608,k],[727,j],[870,i],[1042,h],[1247,f],[1496,e]]},819:{dir:p,HW:[[333,l],[500,k]],stretch:{left:[57592,e],rep:[57593,e],right:[57594,e]}},831:{dir:p,HW:[[333,l],[500,k]],stretch:{left:[57598,e],rep:[57599,e],right:[57600,e]}},8400:{dir:p,HW:[[384,l],[510,k]],stretch:{left:[57352,e],rep:[57353,e],right:[57354,e]}},8401:{dir:p,HW:[[384,l],[510,k]],stretch:{left:[57355,e],rep:[57356,e],right:[57357,e]}},8406:{dir:p,HW:[[386,l],[510,k]],stretch:{left:[57358,e],rep:[57359,e],right:[57360,e]}},8407:{dir:p,HW:[[386,t],[510,k]],stretch:{left:[57361,e],rep:[57362,e],right:[57363,e]}},8417:{dir:p,HW:[[458,l],[582,k]],stretch:{left:[57364,e],rep:[57365,e],right:[57366,e]}},8425:{dir:p,HW:[[367,l],[740,k],[1113,j],[1484,i],[1855,h],[2226,f],[2593,e]],stretch:{left:[57627,e],rep:[57628,e],right:[57629,e]}},8428:{dir:p,HW:[[384,l],[510,k]],stretch:{left:[57367,e],rep:[57368,e],right:[57369,e]}},8429:{dir:p,HW:[[384,l],[510,k]],stretch:{left:[57370,e],rep:[57371,e],right:[57372,e]}},8430:{dir:p,HW:[[386,l],[510,k]],stretch:{left:[57373,e],rep:[57374,e],right:[57375,e]}},8431:{dir:p,HW:[[386,l],[510,k]],stretch:{left:[57376,e],rep:[57377,e],right:[57378,e]}},8598:{dir:d,HW:[[558,t],[876,k]]},8599:{dir:d,HW:[[558,t],[876,k]]},8600:{dir:d,HW:[[558,t],[876,k]]},8601:{dir:d,HW:[[558,t],[876,k]]},8602:{dir:p,HW:[[760,t],[1210,k]],stretch:{left:[57391,e],rep:[57392,e],mid:[57393,e],right:[57394,e]}},8603:{dir:p,HW:[[760,t],[1210,k]],stretch:{left:[57395,e],rep:[57396,e],mid:[57397,e],right:[57398,e]}},8606:{dir:p,HW:[[835,t],[1285,k]],stretch:{left:[57409,e],rep:[57410,e],right:[57411,e]}},8607:{dir:d,HW:[[835,u],[1285,k]],stretch:{bot:[57415,e],ext:[57416,e],top:[57417,e]}},8608:{dir:p,HW:[[835,t],[1285,k]],stretch:{left:[57412,e],rep:[57413,e],right:[57414,e]}},8609:{dir:d,HW:[[835,u],[1285,k]],stretch:{bot:[57418,e],ext:[57419,e],top:[57420,e]}},8610:{dir:p,HW:[[845,t],[1295,k]],stretch:{left:[57421,e],rep:[57422,e],right:[57423,e]}},8611:{dir:p,HW:[[845,t],[1295,k]],stretch:{left:[57424,e],rep:[57425,e],right:[57426,e]}},8613:{dir:d,HW:[[760,u],[1210,k]],stretch:{bot:[57433,e],ext:[57434,e],top:[57435,e]}},8615:{dir:d,HW:[[760,u],[1210,k]],stretch:{bot:[57436,e],ext:[57437,e],top:[57438,e]}},8617:{dir:p,HW:[[790,t],[1240,k]],stretch:{left:[57442,e],rep:[57443,e],right:[57444,e]}},8618:{dir:p,HW:[[790,t],[1240,k]],stretch:{left:[57439,e],rep:[57440,e],right:[57441,e]}},8619:{dir:p,HW:[[790,t],[1240,k]],stretch:{left:[57448,e],rep:[57449,e],right:[57450,e]}},8620:{dir:p,HW:[[790,t],[1240,k]],stretch:{left:[57445,e],rep:[57446,e],right:[57447,e]}},8621:{dir:p,HW:[[845,t],[1295,k]]},8622:{dir:p,HW:[[845,t],[1295,k]],stretch:{left:[57405,e],rep:[57406,e],mid:[57407,e],right:[57408,e]}},8624:{dir:d,HW:[[645,t],[915,k]]},8625:{dir:d,HW:[[644,t],[915,k]]},8626:{dir:d,HW:[[645,u],[915,k]]},8627:{dir:d,HW:[[644,u],[915,k]]},8630:{dir:p,HW:[[685,t],[1022,k]]},8631:{dir:p,HW:[[685,t],[1022,k]]},8636:{dir:p,HW:[[760,t],[1210,k]],stretch:{left:[57451,e],rep:[57452,e],right:[57453,e]}},8637:{dir:p,HW:[[760,t],[1210,k]],stretch:{left:[57457,e],rep:[57458,e],right:[57459,e]}},8638:{dir:d,HW:[[760,t],[1210,k]],stretch:{bot:[57463,e],ext:[57464,e],top:[57465,e]}},8639:{dir:d,HW:[[760,t],[1210,k]],stretch:{bot:[57469,e],ext:[57470,e],top:[57471,e]}},8640:{dir:p,HW:[[760,t],[1210,k]],stretch:{left:[57454,e],rep:[57455,e],right:[57456,e]}},8641:{dir:p,HW:[[760,t],[1210,k]],stretch:{left:[57460,e],rep:[57461,e],right:[57462,e]}},8642:{dir:d,HW:[[760,t],[1210,k]],stretch:{bot:[57466,e],ext:[57467,e],top:[57468,e]}},8643:{dir:d,HW:[[760,t],[1210,k]],stretch:{bot:[57472,e],ext:[57473,e],top:[57474,e]}},8644:{dir:p,HW:[[770,t],[1220,k]],stretch:{left:[57475,e],rep:[57476,e],right:[57477,e]}},8645:{dir:d,HW:[[770,u],[1220,k]],stretch:{bot:[57481,e],ext:[57482,e],top:[57483,e]}},8646:{dir:p,HW:[[770,t],[1220,k]],stretch:{left:[57478,e],rep:[57479,e],right:[57480,e]}},8647:{dir:p,HW:[[760,t],[1210,k]],stretch:{left:[57487,e],rep:[57488,e],right:[57489,e]}},8648:{dir:d,HW:[[760,t],[1210,k]],stretch:{bot:[57493,e],ext:[57494,e],top:[57495,e]}},8649:{dir:p,HW:[[760,t],[1210,k]],stretch:{left:[57490,e],rep:[57491,e],right:[57492,e]}},8650:{dir:d,HW:[[760,t],[1210,k]],stretch:{bot:[57496,e],ext:[57497,e],top:[57498,e]}},8651:{dir:p,HW:[[769,t],[1219,k]],stretch:{left:[57505,e],rep:[57506,e],right:[57507,e]}},8652:{dir:p,HW:[[769,t],[1219,k]],stretch:{left:[57508,e],rep:[57509,e],right:[57510,e]}},8653:{dir:p,HW:[[760,t],[1210,k]],stretch:{left:[57529,e],rep:[57530,e],mid:[57531,e],right:[57532,e]}},8654:{dir:p,HW:[[845,t],[1295,k]],stretch:{left:[57537,e],rep:[57538,e],mid:[57539,e],right:[57540,e]}},8655:{dir:p,HW:[[760,t],[1210,k]],stretch:{left:[57533,e],rep:[57534,e],mid:[57535,e],right:[57536,e]}},8662:{dir:d,HW:[[622,u],[940,k]]},8663:{dir:d,HW:[[622,u],[940,k]]},8664:{dir:d,HW:[[622,u],[940,k]]},8665:{dir:d,HW:[[622,u],[940,k]]},8666:{dir:p,HW:[[760,t],[1210,k]],stretch:{left:[57547,e],rep:[57548,e],right:[57549,e]}},8667:{dir:p,HW:[[760,t],[1210,k]],stretch:{left:[57550,e],rep:[57551,e],right:[57552,e]}},8668:{dir:p,HW:[[760,u],[1210,k]]},8669:{dir:p,HW:[[760,t],[1210,k]]},8678:{dir:p,HW:[[887,u],[1337,k]],stretch:{left:[57553,e],rep:[57554,e],right:[57555,e]}},8679:{dir:d,HW:[[887,u],[1337,k]],stretch:{bot:[57559,e],ext:[57560,e],top:[57561,e]}},8680:{dir:p,HW:[[887,u],[1337,k]],stretch:{left:[57556,e],rep:[57557,e],right:[57558,e]}},8681:{dir:d,HW:[[887,u],[1337,k]],stretch:{bot:[57562,e],ext:[57563,e],top:[57564,e]}},8691:{dir:d,HW:[[910,u],[1360,k]],stretch:{bot:[57565,e],ext:[57566,e],top:[57567,e]}},8693:{dir:d,HW:[[770,u],[1220,k]],stretch:{bot:[57484,e],ext:[57485,e],top:[57486,e]}},8694:{dir:p,HW:[[760,u],[1210,k]],stretch:{left:[57499,e],rep:[57500,e],right:[57501,e]}},8719:{dir:d,HW:[[1000,B],[1442,k]]},8720:{dir:d,HW:[[1000,B],[1442,k]]},8721:{dir:d,HW:[[1000,B],[1442,k]]},8747:{dir:d,HW:[[1092,t],[2025,k]],stretch:{top:[57656,e],ext:[9134,s],bot:[57657,e]}},8748:{dir:d,HW:[[1092,B],[2025,k]],stretch:{top:[57658,e],ext:[57659,e],bot:[57660,e]}},8749:{dir:d,HW:[[1092,B],[2025,k]],stretch:{top:[57661,e],ext:[57662,e],bot:[57663,e]}},8750:{dir:d,HW:[[1092,B,null,8751],[2025,k]]},8751:{dir:d,HW:[[1092,B],[2025,k]]},8752:{dir:d,HW:[[1092,B],[2025,k]]},8753:{dir:d,HW:[[1092,B],[2025,k]]},8754:{dir:d,HW:[[1092,B],[2025,k]]},8755:{dir:d,HW:[[1092,B],[2025,k]]},8801:{dir:p,HW:[[600,t]],stretch:{left:[57645,e],rep:[57646,e],right:[57647,e]}},8803:{dir:p,HW:[[600,B]],stretch:{left:[57648,e],rep:[57649,e],right:[57650,e]}},8866:{dir:d,HW:[[650,t],[800,k]]},8867:{dir:d,HW:[[650,t],[800,k]]},8868:{dir:d,HW:[[650,t],[800,k]]},8869:{dir:d,HW:[[650,t],[800,k]]},8896:{dir:d,HW:[[974,B],[1411,k]]},8897:{dir:d,HW:[[974,B],[1411,k]]},8898:{dir:d,HW:[[978,B],[1402,k]]},8899:{dir:d,HW:[[978,B],[1402,k]]},9140:{dir:p,HW:[[367,t],[740,k],[1113,j],[1484,i],[1855,h],[2226,f],[2593,e]],stretch:{left:[57627,e],rep:[57628,e],right:[57629,e]}},9141:{dir:p,HW:[[367,t],[740,k],[1113,j],[1484,i],[1855,h],[2226,f],[2593,e]],stretch:{left:[57630,e],rep:[57631,e],right:[57632,e]}},9180:{dir:p,HW:[[528,t],[1028,k],[1528,j],[2028,i],[2528,h],[3028,f],[3528,e]],stretch:{left:[57621,e],rep:[57622,e],right:[57623,e]}},9181:{dir:p,HW:[[528,t],[1028,k],[1528,j],[2028,i],[2528,h],[3028,f],[3528,e]],stretch:{left:[57624,e],rep:[57625,e],right:[57626,e]}},9184:{dir:p,HW:[[560,t],[1064,k],[1566,j],[2070,i],[2572,h],[3076,f],[3580,e]],stretch:{left:[57633,e],rep:[57634,e],right:[57635,e]}},9185:{dir:p,HW:[[560,t],[1064,k],[1566,j],[2070,i],[2572,h],[3076,f],[3580,e]],stretch:{left:[57636,e],rep:[57637,e],right:[57638,e]}},10145:{dir:p,HW:[[835,v],[1285,k]],stretch:{left:[57574,e],rep:[57575,e],right:[57576,e]}},10214:{dir:d,HW:[[840,s],[1000,k],[1192,j],[1422,i],[1698,h],[2029,f],[2428,e]],stretch:{bot:[57607,e],ext:[57608,e],top:[57609,e]}},10215:{dir:d,HW:[[840,s],[1000,k],[1192,j],[1422,i],[1698,h],[2029,f],[2428,e]],stretch:{bot:[57610,e],ext:[57611,e],top:[57612,e]}},10218:{dir:d,HW:[[816,s],[1062,k],[1386,j],[1810,i],[2366,h],[3095,f],[4050,e]]},10219:{dir:d,HW:[[816,s],[1062,k],[1386,j],[1810,i],[2366,h],[3095,f],[4050,e]]},10752:{dir:d,HW:[[916,B],[1188,k]]},10753:{dir:d,HW:[[916,B],[1188,k]]},10754:{dir:d,HW:[[916,B],[1188,k]]},10755:{dir:d,HW:[[978,B],[1402,k]]},10756:{dir:d,HW:[[978,B],[1402,k]]},10757:{dir:d,HW:[[960,B],[1384,k]]},10758:{dir:d,HW:[[960,B],[1384,k]]},10761:{dir:d,HW:[[770,B],[974,k]]},10764:{dir:d,HW:[[1092,B],[2025,k]],stretch:{top:[57653,e],ext:[57654,e],bot:[57655,e]}},10769:{dir:d,HW:[[1092,B],[2025,k]]},11012:{dir:p,HW:[[909,b],[1359,k]],stretch:{left:[57568,e],rep:[57569,e],right:[57570,e]}},11013:{dir:p,HW:[[835,b],[1285,k]],stretch:{left:[57571,e],rep:[57572,e],right:[57573,e]}},11014:{dir:d,HW:[[835,b],[1285,k]],stretch:{bot:[57577,e],ext:[57578,e],top:[57579,e]}},11015:{dir:d,HW:[[835,b],[1285,k]],stretch:{bot:[57580,e],ext:[57581,e],top:[57582,e]}},11020:{dir:p,HW:[[845,b],[1295,k]],stretch:{left:[57583,e],rep:[57584,e],right:[57585,e]}},11021:{dir:d,HW:[[845,b],[1295,k]],stretch:{bot:[57586,e],ext:[57587,e],top:[57588,e]}},11057:{dir:p,HW:[[760,b],[1210,k]],stretch:{left:[57502,e],rep:[57503,e],right:[57504,e]}}};for(var r in C){if(C.hasOwnProperty(r)){o[r]=C[r]}}MathJax.Ajax.loadComplete(x.fontDir+"/fontdata-extra.js")})(MathJax.OutputJax.SVG);




assets/js/mathjax/jax/output/SVG/autoload/ms.js
/*
 *  /MathJax/jax/output/SVG/autoload/ms.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Register.StartupHook("SVG Jax Ready",function(){var b="2.7.5";var a=MathJax.ElementJax.mml,c=MathJax.OutputJax.SVG;a.ms.Augment({toSVG:function(){this.SVGgetStyles();var e=this.SVG();this.SVGhandleSpace(e);var d=this.getValues("lquote","rquote","mathvariant");if(!this.hasValue("lquote")||d.lquote==='"'){d.lquote="\u201C"}if(!this.hasValue("rquote")||d.rquote==='"'){d.rquote="\u201D"}if(d.lquote==="\u201C"&&d.mathvariant==="monospace"){d.lquote='"'}if(d.rquote==="\u201D"&&d.mathvariant==="monospace"){d.rquote='"'}var f=this.SVGgetVariant(),h=this.SVGgetScale();var g=d.lquote+this.data.join("")+d.rquote;e.Add(this.SVGhandleVariant(f,h,g));e.Clean();this.SVGhandleColor(e);this.SVGsaveData(e);return e}});MathJax.Hub.Startup.signal.Post("SVG ms Ready");MathJax.Ajax.loadComplete(c.autoloadDir+"/ms.js")});




assets/js/mathjax/jax/output/SVG/autoload/mtable.js
/*
 *  /MathJax/jax/output/SVG/autoload/mtable.js
 *
 *  Copyright (c) 2009-2018 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

MathJax.Hub.Register.StartupHook("SVG Jax Ready",function(){var c="2.7.5";var a=MathJax.ElementJax.mml,d=MathJax.OutputJax.SVG,b=d.BBOX;a.mtable.Augment({toSVG:function(aa){this.SVGgetStyles();var o=this.SVG(),ap=this.SVGgetScale(o);if(this.data.length===0){this.SVGsaveData(o);return o}var aN=this.getValues("columnalign","rowalign","columnspacing","rowspacing","columnwidth","equalcolumns","equalrows","columnlines","rowlines","frame","framespacing","align","useHeight","width","side","minlabelspacing");if(aN.width.match(/%$/)){o.width=aN.width=d.Em((d.cwidth/1000)*(parseFloat(aN.width)/100))}var v=this.SVGgetMu(o);var aK=-1;var z=[],I=[],k=[],O=[],K=[],aI,aG,w=-1,aE,u,az,S,an,E,aA;var ac=d.FONTDATA.lineH*ap*aN.useHeight,ag=d.FONTDATA.lineD*ap*aN.useHeight;for(aI=0,aE=this.data.length;aI<aE;aI++){S=this.data[aI];az=(S.type==="mlabeledtr"?aK:0);O[aI]=[];z[aI]=ac;I[aI]=ag;for(aG=az,u=S.data.length+az;aG<u;aG++){if(k[aG]==null){if(aG>w){w=aG}K[aG]=b.G();k[aG]=-d.BIGDIMEN}an=S.data[aG-az];O[aI][aG]=an.toSVG();if(an.isEmbellished()){E=an.CoreMO();var aM=E.Get("minsize",true);if(aM){if(E.SVGcanStretch("Vertical")){aA=E.SVGdata.h+E.SVGdata.d;if(aA){aM=d.length2em(aM,v,aA);if(aM*E.SVGdata.h/aA>z[aI]){z[aI]=aM*E.SVGdata.h/aA}if(aM*E.SVGdata.d/aA>I[aI]){I[aI]=aM*E.SVGdata.d/aA}}}else{if(E.SVGcanStretch("Horizontal")){aM=d.length2em(aM,v,E.SVGdata.w);if(aM>k[aG]){k[aG]=aM}}}}}if(O[aI][aG].h>z[aI]){z[aI]=O[aI][aG].h}if(O[aI][aG].d>I[aI]){I[aI]=O[aI][aG].d}if(O[aI][aG].w>k[aG]){k[aG]=O[aI][aG].w}}}var ao=MathJax.Hub.SplitList;var am=ao(aN.columnspacing),T=ao(aN.rowspacing),ai=ao(aN.columnalign),L=ao(aN.rowalign),N=ao(aN.columnlines),h=ao(aN.rowlines),ar=ao(aN.columnwidth),aw=[];for(aI=0,aE=am.length;aI<aE;aI++){am[aI]=d.length2em(am[aI],v)}for(aI=0,aE=T.length;aI<aE;aI++){T[aI]=d.length2em(T[aI],v)}while(am.length<w){am.push(am[am.length-1])}while(ai.length<=w){ai.push(ai[ai.length-1])}while(N.length<w){N.push(N[N.length-1])}while(ar.length<=w){ar.push(ar[ar.length-1])}while(T.length<O.length){T.push(T[T.length-1])}while(L.length<=O.length){L.push(L[L.length-1])}while(h.length<O.length){h.push(h[h.length-1])}if(K[aK]){ai[aK]=(aN.side.substr(0,1)==="l"?"left":"right");am[aK]=-k[aK]}for(aI=0,aE=O.length;aI<aE;aI++){S=this.data[aI];aw[aI]=[];if(S.rowalign){L[aI]=S.rowalign}if(S.columnalign){aw[aI]=ao(S.columnalign);while(aw[aI].length<=w){aw[aI].push(aw[aI][aw[aI].length-1])}}}if(aN.equalrows){var U=Math.max.apply(Math,z),aq=Math.max.apply(Math,I);for(aI=0,aE=O.length;aI<aE;aI++){az=((U+aq)-(z[aI]+I[aI]))/2;z[aI]+=az;I[aI]+=az}}aA=z[0]+I[O.length-1];for(aI=0,aE=O.length-1;aI<aE;aI++){aA+=Math.max(0,I[aI]+z[aI+1]+T[aI])}var ae=0,ab=0,aB,aL=aA;if(aN.frame!=="none"||(aN.columnlines+aN.rowlines).match(/solid|dashed/)){var t=ao(aN.framespacing);if(t.length!=2){t=ao(this.defaults.framespacing)}ae=d.length2em(t[0],v);ab=d.length2em(t[1],v);aL=aA+2*ab}var g,ay,aD="";if(typeof(aN.align)!=="string"){aN.align=String(aN.align)}if(aN.align.match(/(top|bottom|center|baseline|axis)( +(-?\d+))?/)){aD=RegExp.$3||"";aN.align=RegExp.$1}else{aN.align=this.defaults.align}if(aD!==""){aD=parseInt(aD);if(aD<0){aD=O.length+1+aD}if(aD<1){aD=1}else{if(aD>O.length){aD=O.length}}g=0;ay=-(aA+ab)+z[0];for(aI=0,aE=aD-1;aI<aE;aI++){var Z=Math.max(0,I[aI]+z[aI+1]+T[aI]);g+=Z;ay+=Z}}else{g=({top:-(z[0]+ab),bottom:aA+ab-z[0],center:aA/2-z[0],baseline:aA/2-z[0],axis:aA/2+d.TeX.axis_height*ap-z[0]})[aN.align];ay=({top:-(aA+2*ab),bottom:0,center:-(aA/2+ab),baseline:-(aA/2+ab),axis:d.TeX.axis_height*ap-aA/2-ab})[aN.align]}var at,ax=0,V=0,X=0,aC=0,aJ=0,r=[],B=[],aj=1;if(aN.equalcolumns&&aN.width!=="auto"){at=d.length2em(aN.width,v);for(aI=0,aE=Math.min(w,am.length);aI<aE;aI++){at-=am[aI]}at/=w;for(aI=0,aE=Math.min(w+1,ar.length);aI<aE;aI++){k[aI]=at}}else{for(aI=0,aE=Math.min(w+1,ar.length);aI<aE;aI++){if(ar[aI]==="auto"){V+=k[aI]}else{if(ar[aI]==="fit"){B[aJ]=aI;aJ++;V+=k[aI]}else{if(ar[aI].match(/%$/)){r[aC]=aI;aC++;X+=k[aI];ax+=d.length2em(ar[aI],v,1)}else{k[aI]=d.length2em(ar[aI],v);V+=k[aI]}}}}if(aN.width==="auto"){if(ax>0.98){aj=X/(V+X);at=V+X}else{at=V/(1-ax)}}else{at=Math.max(V+X,d.length2em(aN.width,v));for(aI=0,aE=Math.min(w,am.length);aI<aE;aI++){at-=am[aI]}}for(aI=0,aE=r.length;aI<aE;aI++){k[r[aI]]=d.length2em(ar[r[aI]],v,at*aj);V+=k[r[aI]]}if(Math.abs(at-V)>0.01){if(aJ&&at>V){at=(at-V)/aJ;for(aI=0,aE=B.length;aI<aE;aI++){k[B[aI]]+=at}}else{at=at/V;for(aG=0;aG<=w;aG++){k[aG]*=at}}}if(aN.equalcolumns){var af=Math.max.apply(Math,k);for(aG=0;aG<=w;aG++){k[aG]=af}}}var au=g,l,aF;az=(K[aK]?aK:0);for(aG=az;aG<=w;aG++){K[aG].w=k[aG];for(aI=0,aE=O.length;aI<aE;aI++){if(O[aI][aG]){az=(this.data[aI].type==="mlabeledtr"?aK:0);an=this.data[aI].data[aG-az];if(an.SVGcanStretch("Horizontal")){O[aI][aG]=an.SVGstretchH(k[aG])}else{if(an.SVGcanStretch("Vertical")){E=an.CoreMO();var ad=E.symmetric;E.symmetric=false;O[aI][aG]=an.SVGstretchV(z[aI],I[aI]);E.symmetric=ad}}aF=an.rowalign||this.data[aI].rowalign||L[aI];l=({top:z[aI]-O[aI][aG].h,bottom:O[aI][aG].d-I[aI],center:((z[aI]-I[aI])-(O[aI][aG].h-O[aI][aG].d))/2,baseline:0,axis:0})[aF]||0;aF=(an.columnalign||aw[aI][aG]||ai[aG]);K[aG].Align(O[aI][aG],aF,0,au+l)}if(aI<O.length-1){au-=Math.max(0,I[aI]+z[aI+1]+T[aI])}}au=g}var ah=1.5*d.em;var av=ae-ah/2;for(aG=0;aG<=w;aG++){o.Add(K[aG],av,0);av+=k[aG]+am[aG];if(N[aG]!=="none"&&aG<w&&aG!==aK){o.Add(b.VLINE(aL,ah,N[aG]),av-am[aG]/2,ay)}}o.w+=ae;o.d=-ay;o.h=aL+ay;aB=o.w;if(aN.frame!=="none"){o.Add(b.HLINE(aB,ah,aN.frame),0,ay+aL-ah);o.Add(b.HLINE(aB,ah,aN.frame),0,ay);o.Add(b.VLINE(aL,ah,aN.frame),0,ay);o.Add(b.VLINE(aL,ah,aN.frame),aB-ah,ay)}au=g-ah/2;for(aI=0,aE=O.length-1;aI<aE;aI++){l=Math.max(0,I[aI]+z[aI+1]+T[aI]);if(h[aI]!==a.LINES.NONE&&h[aI]!==""){o.Add(b.HLINE(aB,ah,h[aI]),0,au-I[aI]-(l-I[aI]-z[aI+1])/2)}au-=l}o.Clean();this.SVGhandleSpace(o);this.SVGhandleColor(o);if(K[aK]){o.tw=Math.max(o.w,o.r)-Math.min(0,o.l);var R=this.getValues("indentalignfirst","indentshiftfirst","indentalign","indentshift");if(R.indentalignfirst!==a.INDENTALIGN.INDENTALIGN){R.indentalign=R.indentalignfirst}if(R.indentalign===a.INDENTALIGN.AUTO){R.indentalign=this.displayAlign}if(R.indentshiftfirst!==a.INDENTSHIFT.INDENTSHIFT){R.indentshift=R.indentshiftfirst}if(R.indentshift==="auto"||R.indentshift===""){R.indentshift="0"}var ak=d.length2em(R.indentshift,v,d.cwidth);var Q=d.length2em(aN.minlabelspacing,v,d.cwidth);var al=Q+K[aK].w,aO=0,aH=o.w;var e=d.length2em(this.displayIndent,v,d.cwidth);az=(ai[aK]===a.INDENTALIGN.RIGHT?-1:1);if(R.indentalign===a.INDENTALIGN.CENTER){var q=(d.cwidth-aH)/2;ak+=e;if(al+az*aO>q+az*ak){R.indentalign=ai[aK];ak=az*(al+az*aO);aH+=al+Math.max(0,ak)}}else{if(ai[aK]===R.indentalign){if(e<0){aO=az*e;e=0}ak+=az*e;if(al>az*ak){ak=az*al}ak+=aO;aH+=az*ak}else{ak-=az*e;if(aH-az*ak+al>d.cwidth){ak=az*(aH+al-d.cwidth);if(az*ak>0){aH=d.cwidth+az*ak;ak=0}}}}var G=o;o=this.SVG();o.hasIndent=true;o.w=o.r=Math.max(aH,d.cwidth);o.Align(K[aK],ai[aK],0,0,aO);o.Align(G,R.indentalign,0,0,ak);o.tw=aH}this.SVGsaveData(o);return o},SVGhandleSpace:function(e){if(!this.hasFrame&&!e.width){e.x=e.X=167}this.SUPER(arguments).SVGhandleSpace.call(this,e)}});a.mtd.Augment({toSVG:function(e,g){var f=this.svg=this.SVG();if(this.data[0]){f.Add(this.SVGdataStretched(0,e,g));f.Clean()}this.SVGhandleColor(f);this.SVGsaveData(f);return f}});MathJax.Hub.Startup.signal.Post("SVG mtable Ready");MathJax.Ajax.loadComplete(d.autoloadDir+"/mtable.js")});




