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Preface The Instructor's Manual to accompany Frank and Bernanke's Principles of Economics is designed as a resource for instructors with a variety of different backgrounds, institutions, student needs, and teaching styles. This manual provides instructors with a concise description of the content and organization of the textbook and highlights the important concepts in each chapter to help facilitate efficient creation of lecture notes and lesson plans specific to the needs of individual classes. A wide variety of information is provided so that instructors can choose what best fits their needs. Instructors can choose from an extensive list of resources to locate appropriate supplementary class materials. In addition, the manual includes sample syllabi, assignments, homework problems, reading quizzes, and innovative approaches to teaching economics. It is also a reference, providing summaries, outlines, and core concepts for each chapter in the textbook. The answers to the review questions and problems at the end of each chapter of the textbook are also provided. The writing of Principles of Economics was guided by two ideas: that less-is-more (i.e. it is better to teach fewer principles and teach them well) and that concreteness, repetition, and active learning are key to student understanding of economic principles. The textbook is designed to develop "Economic Naturalism" - the ability to see economic principles in the everyday details of life as well as national and international events. It uses these two ideas to emphasize seven core principles: Scarcity Principle: Having more of one good thing usually means having less of another. Cost-Benefit Principle: Take no action unless its marginal benefit is at least as great as its marginal cost. Not-All-Costs-Matter-Equally Principle: opportunity costs, for example, matter; sunk costs don't. Principle of Comparative Advantage: Everyone does best when each concentrates on the activity at which he or she is relatively most productive. Principle of Increasing Opportunity Cost: use the resources with the lowest opportunity cost first. Equilibrium Principle: A market in equilibrium leaves no unexploited opportunities for individuals, but may not exploit all gains achievable through collective action. Efficiency Principle: Efficiency is an important social goal, because when the economic pie grows larger, everyone can have a larger slice.



Copyright  2004 – The McGraw-Hill Companies



This manual is based on the same ideas that guided the authors' writing of the textbook. To facilitate active learning, references to a wide variety of resources and exercises are provided. Additional assignments and materials are included to allow repeated application of the core principles. Chapter-specific material is provided as a reference to the economic principles and economic naturalists in the textbook chapters. The chapterby-chapter material provides a summary and outline of each chapter; it identifies the core principles in each chapter and how the core principles in different chapters are connected. The solutions to the questions and problems from each textbook chapter are also included. Finally, this manual contains a section on innovative ideas for teaching economics using cartoons. These ideas go well with the textbook's use of cartoons to present economics throughout the chapters.
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Suggestions for Using This Manual This manual includes resources and suggestions for teaching introductory courses using the Frank and Bernanke Principles of Economics textbook. Since instructors, students, and courses have different backgrounds, needs, and objectives, this manual presents a wide variety of ideas. Instructors can select the ones that help achieve the goals of their classes. The various components of this manual are presented below with descriptions of their possible use(s).



Economic Education Resources This section is a listing of economic education resources for teaching economic principles. Each heading contains resources related to the material in each of the chapters. The resources referenced here are a great place to go to find class activities to reinforce or supplement course content (or to find information to use to create your own). The sample syllabi include days devoted to "classroom activities" - this section gives ideas for finding and creating them! You will find information about Classroom experiments Readings (articles, books, periodicals) Data for use in class lectures and exercises Videos Classroom activities Student tutorials



Innovative Ideas for Teaching Economics This section contains some unique ideas for teaching principles of economics. It includes writing assignments for use in micro and macro principles classes. These assignments allow students to use their reading and writing skills in a way that other assignments do not allow. They provide an opportunity for students who may not enjoy or excel at traditional homework assignments to use their creativity and their reading and writing skills. A post exam assignment is included to help make exams formative as well as evaluative. The assignment helps students learn material they did not understand for the exam and it helps both instructors and students diagnose and address student difficulties on exams. This assignment enhances the teaching and learning value of exams without using additional class time to cover the exam material.
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This section also includes innovative suggestions for teaching using cartoons to augment the traditional approaches to teaching economics courses.



Sample Syllabi Samples of both macro and micro syllabi are provided for classes. The sample syllabi show possible approaches to teaching introductory micro and macro classes in a typical 15-week semester.



Chapter Overviews An overview is provided for each chapter in the textbook. It includes a summary, a list of the core concepts covered in the chapter, and a list of the important topics the chapter introduces. This section is useful for identifying (or referencing) the basic content of each chapter and how it ties to other chapters.



Chapter Teaching Objectives These objectives are tied to the "Knowledges and Skills" presented to students in the study guide as well as to the text coverage of material. These objectives are useful for designing class presentation of chapter material. The teaching objectives can also be helpful for creating exams. The test banks--micro and macro-- provided for Principles of Economics identify questions by the knowledge or skill addressed and by the level of learning (knowledge, comprehension, application, analysis) required to answer the questions correctly. The teaching objectives can help instructors to design exams that cover the text objectives and require student understanding across all levels of learning.



Classroom Activities Each chapter lists possible classroom activities to reinforce the chapter material. These include active learning approaches (e.g., classroom experiments) and other non-lecture techniques (e.g., videos). The textbook is written with the central idea that "active involvement is an essential part of the learning process." Students must use a concept repeatedly before they really know it. Class discussions, experiments, and group work force students out of the passive role they assume when listening to a lecture and put them into the active use of concepts. Classroom activities that can be used to reinforce concepts for any of the chapters are listed below. Activities specific to each chapter (e.g., experiments and videos) are given in the chapter-by-chapter materials. •



Complete problems from the end-of-chapter text materials in a group (you can have students try solving the problems on their own before class). The answers to the text problems are provided in this manual.
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•



Complete the chapter homework assignment from this manual in a group (you can have students try solving the problems on their own before class).



•



Complete the chapter reading quiz from this manual in a group (you can have the students complete the quiz on their own before class).



•



Answer economic naturalist questions, given in the chapter-by-chapter material of this manual, in groups.



•



Discuss one or more of the economic naturalist questions as a class (with or without first discussing them in groups).



•



Write new economic naturalist questions in a group (i.e., have students apply economic naturalism in their own lives).



Chapter Outlines The chapter outlines give the main topics covered in each chapter. They can be used to create lecture notes covering the most important applications and analysis in the chapters. The outlines also note all of the "Economic Naturalists" in the chapter (see below).



Economic Naturalist Discussion Questions The textbook authors discuss their use of Economic Naturalism in the introduction to the text. Throughout the textbook, they "try to develop economic intuition and insight by means of examples and applications drawn from every aspect of private and public life." This section in the chapter-by-chapter material of the manual provides additional "Economic Naturalists" not included/discussed in the text. The Economic Naturalists from the web site are re printed for each chapter. While there is no unique, absolute answer to the economic naturalist queries, basic ideas central to answering the questions and discussing the issue are provided in this section. These additional questions can be used in class discussions, or for discussion by small groups of students (either in or out of class).



Sample Homework Each chapter has a sample homework assignment. The homework is tied to the text problems and to the sample quiz. This section provides additional problems (with solutions) to be used in or out of class to help students learn to solve problems using the chapter material. The problems can be assigned to be solved individually or in groups. Each sample homework assignment in the micro chapters returns to the same example in which the student runs a fruit stand. Each sample homework assignment in the macro chapters returns to the same fictitious country, "Alpha." Using the same example throughout emphasizes how all of the principles taught in the text are applicable to an individual firm or country. And using one example throughout the homework assignments provides some depth and consistency to the application of the core Copyright  2004 – The McGraw-Hill Companies



principles. The homework problems are similar to the problems in the textbook and prepare students to answer the sample quiz questions (see below). This similarity of questions provides repetition and consistency between the textbook book and class assignments. The homework assignments can be used in or out of class as individual or group activities.



Sample Reading Quiz The sample quiz provided for each chapter has two sections: multiple-choice and nonmultiple choice. The multiple-choice section is designed to be given after a student reads the chapter but before material is covered in class. The multiple-choice questions test mainly knowledge (the first level of learning -- the ability to remember previously learned material) and occasionally comprehension (the second level of learning -- the ability to grasp the meaning of material). More of these types of questions and questions requiring the higher levels of understanding are included in the test banks. It is clear that students learn more (and more efficiently) if they have read about the material before coming to class. Students should be able to get the first level of learning through their own reading. These quizzes provide an incentive for students to read and a check on their understanding of the reading they complete. The quizzes can be graded or not. The quiz may be completed before coming to class or in class the day the reading assignment is to be completed. Finding the correct answers to the quiz questions can be done individually or in groups, in class or outside of class. A version of the exam assignment (found in the "Innovative Ideas" section) can be used for reading quizzes. The exam assignment allows students to improve quiz grades by finding the correct answers. The reading quizzes help to teach students how to read the text to identify and understand the important topics. They also allow the instructor to focus on the more difficult analysis and application levels of learning during class time.
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Notes on Teaching: Part 1 Introduction Overview Part one of the book introduces students to the economic way of thinking and the approach to learning it that is used throughout the book. After chapter 1 presents an overview of economics and economic decision-making. The concept of economic surplus, applied repeatedly throughout the book, is introduced and applied in Chapter 1. Students are warned of the “economic pitfalls” that can lead to irrational choices and lost economic surplus, e.g. the tendency to confuse average and marginal costs and the failure to ignore sunk costs. Chapter 2 introduces students to their first economic model, the production possibilities curve, and uses it to present the concept of comparative advantage. Chapter 3 presents the basics of the supply and demand model. What’s New? Material from the First Edition’s Chapters 1 and 2 have been reworked and condensed into Chapter 1, to more clearly and efficiently prepare students for the economic way of thinking and the approach to learning economics used in the text. Chapter 2 presents comparative advantage as the basis for exchange (this was Chapter 3 in the First Edition) and Chapter 3 introduces supply and demand (this was Chapter 4 in the First Edition). Notes and Suggestions The first chapter introduces the idea that people make rational choices among alternative courses of action and the idea of “Economic Naturalism.” Since the approach presented in Chapter 1 is applied throughout the book (and the economics discipline), it is important to emphasize that students need to understand rational decision-making and get lots of practice applying it. Make it clear to students that the introductory chapter does not merely present new terms to be memorized (and forgotten after being tested over them!), it sets up an approach to decision-making that will be applied throughout this and future economics courses. You can help students by outlining the various ways that they can practice this new way of thinking, including: Economic Naturalists in the book, on the web site, and in the Instructor’s Manual Quizzes on the web site Exercises within and at the end of chapters Material in the student Study Guide Early in the semester it is a good idea to expose students to the variety of resources they have to help them learn to apply the material. Devoting some class time and/or required assignments to the various resources and supplements can help students to identify the ones that most benefit them. Without some help and incentive to try each possibility, students may not research all of their options until they have problems, at which point they have already fallen behind. It is more efficient start out understanding the need for practice applying the material and knowing where to go to get the practice, than to learn Copyright  2004 – The McGraw-Hill Companies



later and have to try to “catch up.” Instructors can help students by making this clear from the start. However, just talking about it won’t convince many students. They have a great deal of experience in other classes that are very different from economics. It is important to convince them that the study of economic is different, through their own early experiences. Instructors can help establish a pattern of effective studying by having students work on problems in class (individually or in groups), complete exercises or quizzes outside class, and take practice quizzes early in the class to show what will be expected throughout. Since Chapter 2 and 3 present basic economic models (production possibilities and supply and demand), consider spending some time discussing what a model is, in general, and how they are used in economics (and elsewhere). Additional models are presented in this course, as well as other economics courses, and an understanding of the general nature and use of models can help students have a bigger picture of the material presented in the class. Students should know that a model is a representation of reality that simplifies the complex real world to help us focus on particular variables of interest. Before presenting each new model, take some time to talk about what each model is used for, the variables that it focuses on (and why) as well as its assumptions and limitations. This can help give students an idea of why they should study the model and what it can be used for. It can also help to head off (or at least to explain) students’ questions that come up when they confuse models with reality (e.g. they violate simplifying assumptions).
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Chapter 1 Thinking Like an Economist Overview Chapter 1 introduces the concept of scarcity as applied in economics (aka the No-FreeLunch Principle). It presents the unavoidable fact that our needs and wants are unlimited and resources available to satisfy them are limited. The chapter goes on to show that making decisions based on the comparison of costs and benefits is a useful approach to decision making in an environment of scarcity. It addresses the problems created by ignoring relevant costs (e.g. opportunity costs) and including irrelevant costs (e.g., sunk costs), and using average rather than marginal analysis. The difference between micro and macro economics is presented, as well as the use of marginal analysis and the concept of opportunity cost. Core Principles Scarcity Principle - The chapter defines economics and lays the foundation for future discussions of decision making under conditions of scarcity (the No-Free-Lunch Principle). Cost-Benefit Principle - The chapter introduces marginal analysis and presents examples that apply the MC = MB principle. Not-All-Costs-Matter-Equally Principle - The chapter introduces the idea that some costs matter (e.g., opportunity costs) while other costs don't (e.g., sunk costs) when making decisions. Important Concepts Covered • • • • • • • • •



Definition of Economics(Microeconomics/Macroeconomics) Economic Surplus Scarcity Principle Cost-Benefit Principle Opportunity Cost Marginal Benefit/Marginal Cost Rational Person Sunk costs Average costs and benefits
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Teaching Objectives After completing this chapter, you want your students to be able to Define economics and discuss economic naturalism Understand why scarcity implies tradeoffs Define the Cost-Benefit Principle and illustrate its relationship to scarcity Understand how rationality relates to the Cost-Benefit Principle Define marginal benefit and marginal cost Define opportunity cost Calculate marginal benefit and marginal cost Graph marginal benefit and marginal cost Define economics Discuss the topics covered in microeconomics Understand the efficient allocation of resources Identify which costs matter in making decisions Identify the opportunity cost of an activity Define sunk costs Identify sunk costs Apply the concept of sunk costs to cost-benefit analysis Define average cost Identify which costs matter in making decisions



In-Class Activities Expernomics, Vol. 8, #2 (Fall 1999) classroom experiment "Keynesian Beauty Contest" dealing with rationality and utility maximization. Expernomics, Vol. 1, #2 (Fall 1992) classroom experiment "Psycho-economics" dealing with marginal analysis. The "Issues and Methods of Economics" video from the "Introductory Economics" series.



Chapter Outline I. Introduction/Overview A. Definition of economics B. Scarcity Principle 1. also known as the No-Free-Lunch Principle C. Cost/Benefit Principle II. Applying the Cost/Benefit Principle A. Rationality B. Economic Surplus C. Opportunity Cost Copyright  2004 – The McGraw-Hill Companies



D. The Role of Economic Models 1. Abstract models III. Four Important Decision Pitfalls A. Measuring costs and benefits as proportions (versus absolute amounts) B. Ignoring opportunity costs C. Failure to ignore sunk costs D. Failure to understand the average/marginal distinction 1. marginal benefit 2. marginal cost 3. average benefit 4. average cost E. Not All Benefits and Costs Matter Equally Principle IV. Microeconomics versus Macroeconomics A. Microeconomics B. Macroeconomics C. The Philosophy of This Text 1. Economic Naturalism 2. Economic Naturalist 1.2: "Why do so many hardware manufacturers include more than $1000 worth of free software with a computer selling for only slightly more than that?" 3. Economic Naturalist 1.3: "Why don't auto manufacturers make cars without heaters? 4. Economic Naturalist 1.4: "Why do the keypad buttons on drive-up automatic teller machines have Braille dots?" Appendix: Working with Equations, Graphs, and Tables



Economic Naturalist Discussion Questions 1. Why would you turn down an invitation for lunch with a classmate, even if the classmate offers to pay? (there is no free lunch -- the opportunity cost of your time is too high relative to the benefits of having lunch with the classmate) 2. Why would someone planning to live in a house for the foreseeable future be more willing to pay to install expensive energy saving solar panels on a house than someone planning to move in the near future? (the price of installation is a sunk cost paid now, while the benefits -- energy savings -- are variable and come over time) 3. Why does a sophomore increase their GPA more than a senior when they receive an "A" in a course? (because the marginal increase in their total "quality points" is large as a percentage of the total, therefore the average does not increase as much)
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Answers to Text Questions and Problems Answers to Review Questions 1. Your friend probably means that your tennis game will improve faster if you take solo private lessons instead of group lessons. But private lessons are also more costly than group lessons. So those people who don’t care that much about how rapidly they improve may do better to take group lessons and spend what they save on other things. 2. False. Your willingness to make the trip should depend only on whether $30 is more or less than the cost of driving downtown. 3. Because the price of a movie ticket is a cost the patron must pay explicitly, it tends to be more noticeable than the money that she would fail to earn by seeing the movie. As Sherlock Holmes recognized, it’s easier to notice that a dog has barked than that it has failed to bark. 4. Using a frequent flyer coupon for one trip usually means not having one available to use for another. Thinking of frequent-flyer travel as free therefore leads people to take some trips that they shouldn't. 5. If your tuition payment is non-refundable, it is a sunk cost. If the payment is refundable until a certain date, it is not a sunk cost before that date but becomes one after it. Answers to Problems 1. The economic surplus from washing your dirty car is the benefit you receive from doing so ($6) minus your cost of doing the job ($3.50), or $2.50. 2. The benefit of adding a pound of compost is the extra revenue you’ll get from the extra tomatoes that result. The cost of adding a pound of compost is 50 cents. By adding the fourth pound of compost you’ll get 2 extra pounds of tomatoes, or 60 cents in extra revenue, which more than covers the 50-cent cost of the extra pound of compost. But adding the fifth pound of compost gives only 1 extra pound of tomatoes, so the corresponding revenue increase (30 cents) is less than the cost of the compost. You should add 4 pounds of compost and no more. 3. In the first case, the cost is $6/week no matter how many cans you put out, so the cost of disposing of an extra can of garbage is $0. Under the tag system, the cost of putting out an extra can is $2, regardless of the number of the cans. Since the relevant costs are higher under the tag system, we would expect this system to reduce the number of cans collected. 4. At Smith’s house, each child knows that the cost of not drinking a can of cola now is that it is likely to end up being drunk by his sibling. Each thus has an incentive to
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consume rapidly to prevent the other from encroaching on his share. Jones, by contrast, has eliminated that incentive by making sure that neither child can drink more than half the cans. This step permits his children to consume at a slower, more enjoyable pace. 5. If Tom kept the $200 and invested it in additional mushrooms, at the end of a year's time he would have an additional $400 worth of mushrooms to sell. Dick must therefore give Tom $400 in interest in order for Tom not to lose money on the loan. 6. Even though you earned four times as many points from the first question than from the second, the last minute you spent on question 2 added 6 more points to your total score than the last minute you spent on question 1. That means you should have spent more time on question 2. 7. According to the cost-benefit criterion, the two women should make the same decision. After all, the benefit of seeing the play is the same in both cases, and the cost of seeing the play—at the moment each must decide—is exactly $10. Many people seem to feel that in the case of the lost ticket, the cost of seeing the play is not $10 but $20, the price of two tickets. In terms of the financial consequences, however, the loss of a ticket is clearly no different from the loss of a $10 bill. In each case, the question is whether seeing the play is worth spending $10. If it is, you should see it; otherwise not. Whichever your answer, it must be the same in both cases. 8. Since you have already bought your ticket, the $30 you spent on it is a sunk cost. It is money you cannot recover, whether or not you go to the game. In deciding whether to see the game, then, you should compare the benefit of seeing the game (as measured by the largest dollar amount you would be willing to pay to see it) to only those additional costs you must incur to see the game (the opportunity cost of your time, whatever cost you assign to driving through the snowstorm, etc.). But you should not include the cost of your ticket. That is $30 you will never see again, whether you go to the game or not. Joe, too, must weigh the opportunity cost of his time and the hassle of the drive in deciding whether to attend the game. But he must also weigh the $25 he will have to spend for his ticket. At the moment of deciding, therefore, the remaining costs Joe must incur to see the game are $25 higher than the remaining costs for you. And since you both have identical tastes—that is, since your respective benefits of attending the game are exactly the same—Joe should be less likely to make the trip. You might think the cost of seeing the game is higher for you, since your ticket cost $30, whereas Joe’s will cost only $25. But at the moment of deciding whether to make the drive, the $25 is a relevant cost for Joe, whereas your $30 is a sunk cost—and hence an irrelevant one for you. 9. For a seven-minute call the two phone systems charge exactly the same amount, 70 cents. But at that point under the new plan, the marginal cost is only 2 cents per minute, compared to 10 cents per minute under the current plan. And since the benefit of talking additional minutes is the same under the two plans, Tom will make longer calls under the new plan.
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10. In University A, everybody will keep eating until the benefit from eating an extra pound of food is equal to $0, since that is the extra cost to them for each extra pound of food they eat. In University B, the cost of eating an extra pound of food is $2, so people will stop eating when the benefit of eating an extra pound falls to $2. Food consumption will thus be higher at University A.



Sample Homework Assignment 1. What is your opportunity cost of each of the following? a. Attending your next economics class meeting. b. Skipping your next economics class meeting. c. Taking an all expenses paid trip to the Bahamas for a week during this semester. 2. The local pizza restaurant is advertising a special. If you buy one individual sized pizza, you get the next one at 25% off, the third one for 50% off and the fourth one for 75% off . Your marginal benefit from eating pizza is shown in the table below. If the price of a pizza is $6, how many should you buy? # pizzas MB 0 0 1 7 2 4 3 2 4 1 ______________________ 3. You own and manage your own fruit stand. You can grow your own apples to sell as shown in the following table or you can buy apples to sell for $.20 per pound. For every hour you work growing apples, you must pay someone $6 per hour to run the fruit stand. How much time will you spend growing apples? hours pounds worked of apples 0 0 5 200 10 400 15 500 20 620 25 680 30 700 35 720 40 730 _____________________ Key
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1a. The opportunity cost of attending the next economics class meeting is the value of the next best alternative (e.g., sleeping for an additional hour, taking a different class or money that could be earned for an hour at work). 1b. The opportunity cost of skipping class is the value of attending the class (e.g., better grade from having been in class, or specific points associated with attendance). 1c. Even though the expenses are paid, there is still an opportunity cost -- the next best alternative for that weeks time (e.g., money from work missed or better grades from attending class). 2. The additional costs of pizzas are 6, 4.50, 3, 1.50. Marginal benefit exceeds marginal cost for only the first pizza. 3. The benefit from growing apples is the $.20 per pound of apples saved by growing them rather than purchasing them. The additional pounds of apples grown for each 5 additional hours worked are 200, 200, 100, 80, 60, 20, 20, 10. The benefit of each 5 additional hours spent growing apples is 40, 40, 20, 16,12, 4, 4, 2. The cost of growing apples is the $6 per hour that must be paid for someone to run the stand ($6 x 5 hours = $30). The additional benefit exceeds the additional cost for 10 hours worked growing apples.



Reading Quiz Multiple Choice 1. Which of the following would eliminate the need for economics? a. b. c. d. e.



Wants are limited Needs are limited Resources are unlimited Resources are limited Needs are unlimited



2. The scarcity principle implies that to have more of one thing usually means a. b. c. d. e.



increasing resources. limiting wants. increasing the need for another. having less of another. none of the above



3. The Cost-Benefit Principle tells people they should take an action if
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a. b. c. d. e.



benefits exceed costs. costs exceed benefits. marginal costs exceed marginal benefits. marginal benefits exceed marginal costs. benefits are positive.



4. People who have well-defined goals and try to fulfill them as best they can are known as a. b. c. d. e.



rational. macroeconomists. microeconomists. maximizers. opportunists.



5. A sunk cost is a. b. c. d. e.



the value of money sunk into an investment. beyond recovery at the moment a decision must be made. important to consider when conducting cost-benefit analysis. equal to the opportunity cost when the interest rate is zero. the same as a marginal cost.



6. When deciding whether to pursue an activity further, which of the following cost is relevant? a. b. c. d. e.



sunk costs marginal costs average costs total costs fixed costs



7. Which of the following is a synonym for "marginal" in economics? a. b. c. d. e.



extra additional one more change all of the above



8. Which of the following topics is most likely to be studied in microeconomics? a. b. c. d. e.



tax policies the price level national output the auto market the unemployment rate



Copyright  2004 – The McGraw-Hill Companies



For Questions 9 - 10 refer to the graph below. $ 20 15 10 5 MB 1



2



3



5



7 Quantity



9. If each unit costs $12, and you can only buy whole units, what is the optimal quantity to purchase? a. b. c. d. e.



1 2 3 5 6



10. What would price have to equal before 7 units would be purchased? a. b. c. d. e.



0 5 10 15 20



Problems/Short Answer 1. The meal plan at a university lets students eat as much as they like for a $600 per semester fee. The university is considering changing to a meal plan that charges students $600 for a book of meal tickets that entitles them to eat 200 pounds of food per semester. Under the new plan, if students eat less they get refunds and if they eat more they must pay extra. a. What is the marginal cost of food under the existing plan? b. What is the marginal cost of food under the new plan being considered? c. Under which plan will food consumption be highest? Explain.
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2. You own and manage your own fruit stand. You can work growing your own apples to sell as shown in the following table or you can buy apples to sell for $.25 per pound. For every hour you work growing apples, you must pay someone $5 per hour to run the fruit stand. How much time will you spend growing apples? hours pounds worked of apples 0 0 5 200 10 400 15 500 20 620 25 680 30 700 35 720 40 730 _____________________ Key Multiple Choice 1. 2. 3. 4. 5. 6. 7. 8. 9. 10.



c d d a c b e d b a



Problems/Short Answer 1a. zero 1b. $600/300 = $3. 1c. Under the old plan. Students will eat until MC = MB. They eat until MB = 0 under the existing plan because MC = 0 and until MB = $3 under the new plan because MC = $3 ($600/200). Since MB declines as more is consumed, they eat more under the old plan.
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2. The benefit from growing apples is the $.25 per pound of apples saved by growing them rather than purchasing them. The additional pounds of apples grown for each 5 additional hours worked are 200, 200, 100, 80, 60, 20, 20, 10. The benefit of each 5 additional hours spent growing apples is 50, 50, 25, 20,15, 5, 5, 2.5. The cost of growing apples is the $5 per hour that must be paid for someone to run the stand ($5 x 5 hours = $25). The additional benefit equals or exceeds the additional cost for 15 hours worked growing apples.



Copyright  2004 – The McGraw-Hill Companies



Chapter 2 Comparative Advantage: The Basis for Exchange Overview This chapter introduces comparative advantage and shows that having people specialize in the production in which they are relatively more efficient allows the production of more of everything. It introduces the production possibilities curve and develops the production possibilities model to show precisely how specialization enhances the productive capacity of an economy. Core Principles Principle of Comparative Advantage - The chapter introduces and presents this core concept by developing first a one person economy and then two person and multiple person economies. The Principle of Increasing Opportunity Cost - The chapter uses the opportunity cost concept used in previous chapters to introduce comparative advantage. Important Concepts Covered • • • • •



Absolute Advantage Comparative Advantage Production Possibilities Curve Model The Principle of Increasing Opportunity Cost (the Low-Hanging-Fruit Principle) International Trade



Teaching Objectives After completing this chapter, you want your students to be able to: Define comparative advantage Define absolute advantage Use opportunity cost to determine comparative advantage Use opportunity cost to determine absolute advantage Explain the Principle of Comparative Advantage Discuss the sources of comparative advantage Identify a production possibilities curve Graph a production possibilities curve Copyright  2004 – The McGraw-Hill Companies



Identify attainable and unattainable points on a production possibilities curve Identify efficient and inefficient points on a production possibilities curve Explain why a production possibilities curve is downward sloping Calculate the slope of a production possibilities curve Explain the Principle of Increasing Opportunity Cost ("The Low Hanging Fruit Principle") Identify the benefits from specialization Discuss the conditions that result in the greatest benefits from specialization Discuss why more specialization is not always better Explain how trade increases consumption possibilities Discuss why some people oppose free trade



In-Class Activities "Resources and Scarcity" video #1 from the "Economics U$A" video series. "Exchanging" from the "Economics at Work" video series.



Chapter Outline I. Introduction/Overview A. Comparative advantage B. Production possibilities curve II. Exchange and Opportunity Cost A. Scarcity Principle B. Absolute Advantage C. Comparative Advantage 1. different opportunity costs 2. example with a table of data a. increasing total output with specialization b. alternative formats for tabular data 3. Economic Naturalist 2.1: “Where have all the .400 hitters gone?” 4. Sources of comparative advantage a. micro level i. resource differences ii. education, training, experience b. macro level i. natural resources ii. differences in culture or society c. Economic Naturalist 2.2: “Televisions and videocassette recorders were developed and first produced in the United States, but today, the US accounts for only a minuscule share of total world production of these products. Why did the U.S. fail to retain its lead in these markets?” Copyright  2004 – The McGraw-Hill Companies



III. Production Possibilities in a One-Person Economy A. Production possibilities curve B. Graphing PPC’s 1. straight line/constant slope 2. opportunity cost of goods 3. Scarcity Principle 4. Attainable versus unattainable points a. efficiency versus inefficiency C. How individual production affects the slope/position of PPC 1. productivity 2. absolute versus relative efficiency D. Gains from specialization IV. Production Possibilities in a Many-Person Economy A. Smoothly bowed out PPC 1. Principle of Increasing Opportunity Cost 2. The fruit picker rule 3. Factors that shift a PPC VI. Comparative Advantage and International Trade A. Gains from international trade B. Who gains from trade? C. Economic Naturalist 2.3 “If trade between nations is so beneficial, why are free trade agreements so controversial?”



Economic Naturalist Discussion Questions 1. Why do you have a different instructor for each discipline in college rather than having one instructor teach all of your classes in a semester (like you had in elementary school)? (comparative advantage in teaching subjects at a higher level) 2. Why does Norway import most of its oranges? (Norway has a comparative disadvantage in producing oranges due to their climate and therefore it is better for them to produce something else and trade for oranges) 3. Why will you stop studying a subject before you know all there is to know about it? (the law of increasing cost -- as you study more and more the opportunity cost of learning more increases until it is finally too high to continue studying)



Answers to Text Questions and Problems Answers to Review Questions 1. An individual has a comparative advantage in the production of a particular good if she can produce it at a lower opportunity cost than other individuals. An individual has an
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absolute advantage in the production of a good if she can produce more of that good than another individual, using comparable amounts of time, raw materials and effort. 2. A reduction in the number of hours worked each day will shift all points on the production possibilities curve inward, toward the origin.



Coffee (lb/day) PPC 1 PPC 2



Nuts (lb/day) 3. Technological innovations that boost labor productivity will shift all points on the production possibilities curve outward, away from the origin.



Coffee (lb/day) PPC2 PPC



1



Nuts (lb/day) 4. Failure to specialize means failure to exploit the wealth-creating possibilities of the principle of comparative advantage. Wealthy people buy most of their goods and services from others not because they can afford to do so, but because the high opportunity cost of their time makes performing their own services too expensive.
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5. The fact that English has become the de facto international language has done much to stimulate international demand for American-made books, movies and popular music. The large size of the American market has given the United States an additional advantage over other English-speaking countries, like England, Canada, and Australia. Answers to Problems 1. In time it takes Ted to wash a car he can wax one-third of a car. So his opportunity cost of washing one car is one-third of a wax job. In the time it takes Tom to wash a car, he can wax one-half of a car. So his opportunity cost of washing one car is one-half of a wax job. Because Ted’s opportunity cost of washing a car is lower than Tom’s, Ted has a comparative advantage in washing cars. 2. In time it takes Ted to wash a car he can wax three cars. So his opportunity cost of washing one car is three wax jobs. In the time it takes Tom to wash a car, he can wax two cars. So his opportunity cost of washing one car is two wax jobs. Because Tom’s opportunity cost of washing a car is lower than Ted’s, Tom has a comparative advantage in washing cars. 3a. True: since Kyle and Toby face the same opportunity cost of producing a gallon of cider, they cannot gain from specialization and trade. 4. In time it takes Nancy to replace a set of brakes she can complete one-half of a clutch replacement. So her opportunity cost of replacing a set of brakes is one-half of a clutch replacement. In the time it takes Bill to replace a set of brakes, he can he can complete one-third of a clutch replacement. So his opportunity cost of replacing a set of brakes is one-third of a clutch replacement. Because Bill’s opportunity cost of replacing a set of brakes is lower than Nancy’s, Bill has a comparative advantage in replacing brakes. That means that Nancy has a comparative advantage in replacing clutches. Nancy also has an absolute advantage over Bill in replacing clutches, since it takes her two hours less than it takes Bill to perform that job. Since each takes the same amount of time to replace a set of brakes, neither person has an absolute advantage in that task.
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5.



Dresses per day 32



Loaves of bread 64 per day



0



6. Point a is unattainable. Point b is efficient and attainable. Point c is inefficient and attainable.



Dresses per day 32 28 18 16



0



a c



b



16 24 32



64



Loaves of bread per day



7. The new machine doubles the value of the vertical intercept of Helen’s PPC.
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Dresses per day 64



32



0



64



Loaves of bread per day



8. The upward rotation of Helen’s PPC means that she is now able for the first time to produce and any of the points in the shaded region. Not only has her menu of opportunity increased with respect to dresses, but it has increased with respect to bread as well. 9a. Their maximum possible coffee output is 36 pounds per day (12 from Tom, 24 from Susan). b. Their maximum possible output of nuts is also 36 pounds per day (12 from Susan, 24 from Tom). c. Tom should be sent to pick nuts, since his opportunity cost (half a pound of coffee per pound of nuts) is lower than Susan’s (2 pounds of coffee per pound of nuts). Since it would take Tom only one hour to pick four pounds of nuts, he can still pick 10 pounds of coffee in his 5 working hours that remain. Added to Susan’s 24 pounds, they will have a total of 34 pounds of coffee per day. d. Susan should be sent to pick coffee, since her opportunity cost (half a pound of nuts per pound of coffee) is lower than Tom’s (2 pounds of nuts per pound of coffee). It will take Susan 2 hours to pick 8 pounds of coffee, which means that she can still pick 8 pounds of nuts. So they will have a total of 32 pounds per day of nuts. e. To pick 26 pounds of nuts per day, Tom should work full time picking nuts (24 pounds per day) and Susan should spend one hour per day picking nuts (2 pounds per day). Susan would still have 5 hours available to devote to coffee picking, so she can pick 20 pounds of coffee per day.
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10a. The point (12 pounds of nuts per day, 30 pounds of coffee per day) can be produced by having Susan work full time picking coffee (24 pounds of coffee per day) while Tom spends 3 hours picking coffee (6 pounds of coffee) and 3 hours picking nuts (12 pounds of nuts). The point (24 pounds of coffee per day, 24 pounds of nuts per day) can be achieved if each works full time at his or her activity of comparative advantage. Both points are attainable and efficient. b. The points and the straight lines connecting them are shown in the diagram below. The resulting line is the production possibilities curve for the two-person economy consisting of Susan and Tom. For any given quantity of daily nut production on the horizontal axis, it shows the maximum possible amount of coffee production on the vertical axis. Coffee (lb/day)



36 34



9a 9c



Production Possibilities Curve for Susan & Tom



10a



30



9e



26 24



10a



9d



8



0



4



12



20



24



9b 32 36



Nuts (lb/day)



c. By specializing completely, they can produce 24 pounds of coffee per day and 24 pounds of nuts (the point at which the kink occurs in the PPC in the diagram). If they sell this output in the world market at the stated prices, they will receive a total of $96/day. d. With $96 per day to spend, the maximum amount of coffee they could buy is 48 pounds per day. Or they could buy 48 pounds per day of nuts. 40 pounds of nuts would cost $80, and 8 pounds of coffee would cost $16, so they would have just enough money ($96 per day) to buy this combination of goods. e. With the ability to buy or sell each good at $2/lb in world markets, Tom and Susan can consume as many as 48 pounds per day of coffee (point E in the diagram below), or as Copyright  2004 – The McGraw-Hill Companies



many as 48 pounds of nuts (point F). We have also seen that point G (40 pounds of coffee per day, 8 pounds of nuts per day) is an attainable point, and they can still attain point C (24 pounds of each good), even without trading in world markets. Their new menu of consumption possibilities is shown by the straight line EF in the diagram. This menu is called their “consumption possibilities curve.” Note how the ability to trade in world markets expands their consumption possibilities relative to what they were before.



Coffee (lb/day) E 48



Consumption Possibilities Curve with World Markets



G



40



A



36



C



24



F



B 0



8



24



36



48



Nuts (lb/day)



Sample Homework Assignment 1. You can allocate your time for the next four years between studying and working at a car wash. Each semester you spend studying you can earn 15 credit hours and each semester you work at the car wash you wash 800 cars. If you have 8 semesters to allocate, label each of the following on a graph. a. b. c. d.



your production possibilities curve a point that is unattainable a point that is efficient Plot and label a point on your graph that represents a decision to take a semester off from both studying and working.
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2. Gilligan and Robinson are stranded on a desert island. To feed themselves each day they can either catch fish or pick fruit as specified in the table below. Use the information to determine who has each of the following. a. comparative advantage in fruit picking b. comparative advantage in fishing c. absolute advantage in fruit picking d. Absolute advantage in fishing Fruit



Fish



Gilligan



60



20



Robinson



100



150



3. Inlandia and Outlandia can both produce cars or wheat. The opportunity cost of a cars in Inlandia is 50 bushels of wheat. The opportunity cost of a car in Outlandia is 300 bushels of wheat. The most wheat Inlandia can possibly produce is 100,000 bushels and the most wheat Outlandia can possibly produce is 3 million. a. Graph the production possibilities curve for each country. b. Does the Low-Hanging-Fruit Principle apply in either of these two cases? How do you know? c. If the two countries sign a trade agreement to specialize according to their comparative advantage, what should each country produce? d. If these are the only two countries in the world that are open to trade, what are the maximum and minimum prices that can prevail on the world market for a bushel of wheat (in terms of cars)? Key 1.



Credit Hours 120 b. any point beyond the PPC 75



c



4000
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6400



Car Washes



1d. Any point below the PPC that is for 7 semesters (e.g., 75 credit hours and 3,200 car washes). One semester of studying is 15 credit hours, one semester of car washes is 800 car washes). 2a. Gilligan has the comparative advantage in fruit picking (his opportunity cost is 1/3 versus Robinson's 1.5). 2b. Robinson has the comparative advantage in fishing (his opportunity cost is 2/3 versus Gilligan's 3). 2c. Robinson has an absolute advantage in fruit picking (he can gather 100 versus Gilligan's 60). 2d. Robinson has an absolute advantage in fishing (he can catch 150 versus Gilligan's 20). 3.a.



Wheat



Wheat



100,000



3,000,000



2000



Cars



Inlandia



10,000



Cars



Outlandia



3b. No, the opportunity cost of cars (and wheat) is constant. 3c. Inlandia should produce cars (their opportunity cost is 50 versus Outlandia's 300) and Outlandia should produce wheat (their opportunity cost is .003 versus Inlandia's .02). 3d. Inlandia has an opportunity cost of .02 for wheat, Outlandia has an opportunity cost of .003 for wheat. Therefore, the price must be above .003 cars (for Oulandia to provide wheat to the world market) but below .02 cars (for Inlandia to buy wheat on the world market).



Sample Quiz Multiple Choice 1. If one person can perform a task in fewer hours than another, you know the person has _______________________ in performing the task. a. b. c. d.



an absolute advantage. a comparative advantage. both a comparative advantage and an absolute advantage. neither an absolute nor a comparative advantage.
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e. either an absolute or a comparative advantage. 2. If a person's opportunity cost of performing a task is lower than another person's, you know the person has _______________________ in performing the task. a. b. c. d. e.



an absolute advantage. a comparative advantage. both a comparative advantage and an absolute advantage. neither an absolute nor a comparative advantage. either an absolute or a comparative advantage.



3. Which of the following can be a source of comparative advantage for an individual? a. b. c. d. e.



inborn talent education training experience all of the above



4. Which of the following can be a source of comparative advantage for a nation? a. b. c. d. c.



natural resources entrepreneurship speaking the English language standards of production quality all of the above



For Questions 5-7 refer to the graph provided. Cloth (yards) a xe c



xb d Wine (barrels)



Copyright  2004 – The McGraw-Hill Companies



5. The economy efficiently produces BOTH cloth and wine at which point? a. b. c. d. e.



a b c d e



6. Which point could represent production in the economy if it were experiencing unemployment? a. b. c. d. e.



a b c d e



7. Which point on the graph is not currently attainable for this economy? a. b. c. d. e.



a b c d e



8. If a country experiences increasing opportunity costs, its production possibilities curve will a. b. c. d. e.



be a straight line. bow outward. bow inward. shift out from the origin. shift in toward the origin.



9. According to the Low-Hanging Fruit Principle, in expanding production of a good, you should first employ those resources a. b. c. d. e.



where you have comparative advantage. where you have absolute advantage. with the highest opportunity cost. with the lowest opportunity cost. that have the lowest price.



10. Which of the following is the basis for an argument against free trade?
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a. b. c. d. e.



The Principle of Comparative Advantage the change in the total value of goods and services resulting from trade the distribution of the benefits from trade The Principle of Increasing Opportunity Costs all of the above



Problems/Short Answer 1. A factory can either be used to produce t-shirts or shorts. The production possibilities for the factory are shown on the graph below. Refer to the graph and identify ALL points that are: a. efficient b. unattainable c. the result of working less than 8 hours. # t-shirts a



. e



b . f .d c Pairs of shorts 2. Two countries, Eastland and Westland can both produce rice or machines. The opportunity cost of a machine in Eastland is 50 bushels of rice. The opportunity cost of a machine in Westland is 200 bushels of rice. The most rice Eastland can possibly produce is 10,000 bushels and the most rice Westland can possibly produce is 2 million. a. Graph the production possibilities curve for each country. b. If the two countries sign a trade agreement to specialize according to their comparative advantage, what should each country produce?
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c. If these are the only two countries in the world that are open to trade, what are the maximum and minimum prices that can prevail on the world market for a machine (in terms of bushels of rice)? Key Multiple Choice 1. a 2. b 3. e 4. e 5. c 6. b 7. b 8. b 9. d 10. c Problems/Short Answer 1a. a, b, c 1b. e, f 1c. d 2a. Rice



Rice



10,000



2,000,000



200 machines Eastland
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10,000 machines Westland



2b. Eastland should produce machines (their opportunity cost is 50 versus 200). Westland should produce rice (their opportunity cost is .005 versus .02). 2c. The price would have to be between 50 bushels of rice and 200 bushels of rice.
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Chapter 3 Supply and Demand: An Introduction Overview Chapter 3 introduces markets and provides an overview of the supply and demand model. It begins by comparing central planning and the market as alternative methods of allocating resources. It includes a brief history of economic thought regarding markets and prices. Emphasizing a core principle of the book, the chapter next discusses the concept of equilibrium. It explains how market forces bring the price and quantity back to equilibrium in the case of surpluses and shortages and includes discussion of price controls (price ceilings and floors). Finally, the chapter explains how to use the supply and demand model to explain changes in prices and quantities. Core Principles Equilibrium Principle - The chapter presents the concept of equilibrium in the context of the supply and demand model. Efficiency Principle - Social welfare and market efficiency are presented in the chapter, both in terms of how markets can achieve efficiency and when they do not. Important Concepts Covered • • • • • • • •



Supply and demand model Equilibrium/market equilibrium Cash-On-The-Table Principle Efficiency Excess supply/demand Change in demand versus change in quantity demanded Change in supply versus change in quantity supplied Socially optimal quantity



Teaching Objectives After completing this chapter, you want your students to be able to Define demand Identify the 5 factors that change demand Illustrate the effect of a change in any of the 5 factors that affect demand Copyright  2004 – The McGraw-Hill Companies



Explain the difference between a change in demand and a change in quantity demanded Define supply and the 2 factors that change supply Illustrate the effect of a change in either of the 2 factors that affect supply Explain the difference between a change in supply and a change in quantity supplied Define equilibrium in general and in a market Understand the impact of price controls on the market Illustrate the effect of a change in supply, demand, or both on equilibrium price and quantity in a market identify and understand the socially optimal output



In-Class Activities Expernomics, Vol. 7, #1 (Spring 1998) classroom auction experiment dealing with markets. Expernomics, Vol. 6, #1 (Spring 1997) classroom experiment "Demand Curves" dealing with demand. Expernomics, Vol. 4, #1 (Fall 1995) classroom experiment dealing with markets. "Supply and Demand" video from the "Introductory Economics" series. "Markets and Prices" video #2 from the "Economics U$A" series. "Supply and Demand" video #16 from the "Economics U$A" series.



Chapter Outline I. Introduction/Overview A. Markets in New York B. Central Planning Versus the Market 1. central decision-making 2. free market (capitalist), private market decision-making II. Markets A. Definition of market B. What determines prices? 1. historical misunderstandings 2. interaction of costs and value C. The demand curve 1. downward sloping a. substitution effect b. income effect c. buyer’s reservation price Copyright  2004 – The McGraw-Hill Companies



D. The supply curve 1. upward sloping a. price covers opportunity cost b. low-hanging fruit principle c. seller’s reservation price E. Market Equilibrium 1. general principle 2. in markets a. equilibrium price b. equilibrium quantity 3. excess supply 4. excess demand 5. gravitation toward equilibrium 6. rent control example 7. price ceilings III. Predicting and Explaining Changes in Prices and Quantities A. Change in quantity demanded versus change in demand B. Change in quantity supplied versus change in supply C. Shifts in Demand 1. examples a. decrease in the price of a complement b. changes in the price of substitutes 2. Economic Naturalist 3.1: “When the federal government implements a large pay increase for government employees, why do rents for apartments located near Washington metro stations go up relative to rents for apartments located far away from metro stations?” D. Shifts in Supply 1. examples a. increase in the price of an input b. decrease in wages 2. Economic Naturalist 3.2: “Why do major term papers go through so many more revisions today than in the1970’s?” a. normal goods b. inferior goods E. Four simple rules 1. factors that change supply 2. factors that change demand 3. changes in both supply and demand 4. Economic Naturalist 3.3: “Why do the prices of some goods, like airplane tickets to Europe, go up during the months of heaviest consumption, while others, like sweet corn, go down?” III. Markets and Social Welfare A. Total economic surplus 1. buyer’s surplus 2. seller’s surplus B. Equilibrium and economic surplus
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C. Cash On The Table D. Socially optimal output 1. the efficiency principle 2. marginal cost = marginal benefit 3. costs that fall on other than sellers 4. benefits that fall on other than buyers 5. the market is not always socially optimal



Economic Naturalist Discussion Questions 1. Why does the price of gasoline increase when OPEC decreases its production quotas? (there is a decrease in supply) 2. Why do some college courses have waiting lists after the first day of registration while others never fill up? (the price is constant across courses while the demand for courses and the number of seats available are different) 3. Why does the price of Christmas wrapping paper fall on December 26? (the demand falls after Christmas)



Answers to Text Questions and Problems Answers to Review Questions 1. The equilibrium price of a good is determined by the intersection of its supply and demand curves. We can know everything about a good’s cost of production (that, is we can know its supply exactly) yet still not know where the demand curve will intersect the supply curve. 2. A change in demand means a shift of the entire demand curve, whereas a change in the quantity demanded means a movement along the demand curve in response to a change in price. 3. If the price of gasoline were prevented by regulations from rising to its equilibrium level, we would expect to see symptoms of excess demand for gasoline, such as lines of cars waiting at the pumps to buy gas. 4. Under the horizontal interpretation, we begin with a price for the good and then go over to the demand curve to read the quantity demanded at that price on the horizontal axis. Under the vertical interpretation, we start with a quantity produced and then go up to the demand curve to read the marginal buyer’s reservation price for the product on the vertical axis. 5. It is smart for each individual in a crowded theater to stand to get a better view of the stage, yet it is dumb for all to stand since no one sees any better than if all had remained seated. Copyright  2004 – The McGraw-Hill Companies



Answers to Problems 1a. Substitutes b. Complements c. Probably substitutes for most people, but complements for some others who like to eat ice cream and chocolate together. d. Substitutes. 2. The supply curve would shift: a. Right. The discovery is a technological improvement. The improved technique would enable more crops to be produced with the same inputs. b. Right. Fertilizer is an input. Lower input prices shift the supply curve to the right. c. Right. The new tax breaks make farming relatively more profitable than before. Thus those who were employed in a job that was just a little better than being a farmer would switch to farming. d. Left. Tornadoes destroy corn. 3a. Demand shifts right: income has risen and vacations are a normal good. b. Demand shifts right: preferences have shifted from hamburger to pizza and other substitutes. c. Demand shifts right: the price of a substitute has risen. d. Demand is unaffected; there will be a movement along the curve—i.e., quantity demanded will fall. 4. The demand for binoculars might increase, leading to an increase in the quantity of binoculars supplied, but no change in the supply of binoculars should occur. The UFO sighting does nothing to change the factors that govern the supply of binoculars. 5. An increase in the cost of an input used in orange production will shift the supply curve of oranges to the left, resulting in an increase in the equilibrium price and a decline in the equilibrium quantity of oranges. 6. An increase in the birth rate will increase the population of potential buyers of land, and hence shift the demand curve for land to the right, resulting in an increase in the equilibrium price of land. 7. The discovery will shift the demand curve for fish to the right, increasing both the equilibrium price and the equilibrium quantity of fish. 8. An increase in the price of chickenfeed shifts the supply curve of chickens to the left, resulting in an increase in the equilibrium price of chickens, which are a substitute for beef. This shifts the demand curve for beef to the right, increasing both the equilibrium price and the equilibrium quantity of beef.
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9. Compared with the rest of the year, there are more people who want to stay in hotel rooms near campus during parents’ weekend and graduation weekend. Thus the demand curve shifts to the right during these weekends. This implies a higher equilibrium price for hotel rooms (and, of course, a higher equilibrium quantity of rooms rented). 10. Automobile insurance and automobiles are complements. An increase in automobile insurance rates will thus shift the demand curve for automobiles to the left. Some people who would have bought new automobiles with the lower insurance rates will choose not to, maybe choosing a used car, public transportation or perhaps just getting some more miles from their current vehicle. 11. The mad cow disease announcement is likely to cause many consumers to forsake beef for substitute sources of protein—and hence produce a rightward shift in the demand for chicken. The discovery of the new chicken breed will cause a rightward shift in the supply curve of chicken. The two developments together will increase the equilibrium quantity of chicken sold in the United States, but we cannot determine the net effect on equilibrium price from the information given. 12. The population increase causes a rightward shift in the demand curve for potatoes, and the development of the higher yielding variety causes a rightward shift in the supply curve for potatoes. The equilibrium quantity of potatoes goes up, but the equilibrium price may go either down or up. 13. The discovery of the cold-fighting property causes a rightward shift in the demand curve for apples, and the fungus causes a leftward shift in the supply curve. The equilibrium price of apples will rise, but the equilibrium quantity may go either down or up. 14. Since butter and corn are complements, an increase in the price of butter will cause the demand curve for corn to shift leftward. The fertilizer price decrease causes the supply curve for corn to shift rightward. The equilibrium price of corn falls, but the equilibrium quantity may go either down or up. 15. Since both the demand and supply curves for tofu have shifted outward, the equilibrium quantity of tofu sold is higher than before. The equilibrium price may be either higher (left panel) or lower (right panel).
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Sample Homework Assignment 1. Refer to the graph provided to answer the following questions. Price supply 7



5



3 demand



100 a. b. c. d.



175



220



Quantity



What are the equilibrium price and quantity in this market? What is the effect of a price ceiling of $3 placed on this market? What is the effect of a price ceiling of $7 placed on this market? If price in this market is $7, explain the adjustment process that will bring the market back to equilibrium.



2. Graph the effect on equilibrium price and quantity in the market for oranges for each of the following changes (graph each one separately).
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a. A chemical routinely sprayed on orange orchards is found to cause cancer. b. The wages of farm workers increase. c. A new orange picking machine is invented. For the same cost, it can pick more oranges, faster, and with less damage than other machines. d. Consumer income falls. e. The price of tangerines falls. 3. Graph the effect on equilibrium price and quantity in the orange market if both (a) and (b) from Question #2 occur simultaneously. Key



1a. Equilibrium P = $5 and equilibrium Q = 175. 1b. A shortage of 120. 1c. It will have no effect since equilibrium price ($5) is below the ceiling of $7. 1d. At $7 there will be a surplus of 120. This signals firms to lower their price, until there is no more surplus (at equilibrium price of $5). 2a. This will cause a decrease in the demand for oranges (preferences). 2b. This will cause a decrease in the supply of oranges (cost of inputs). 2c. This will cause an increase in the supply of oranges (technology). 2d. This will increase or decrease demand, depending on what type of good oranges are. If they are normal, demand will decrease. If they are inferior, demand will increase (income). 2e. This will cause a decrease in the demand for oranges (substitutes). 3. The change in (a) will cause demand to decrease, the change in (b) will cause supply to decrease. The equilibrium quantity will decrease. Depending on the magnitude of the shifts, price may increase, decrease or remain the same.



Sample Quiz Multiple Choice



1. Equilibrium a. b. c. d. e.



is a concept unique to economics. always occurs where supply equals demand. results when opposing forces fail to cancel each other out. indicates balance. all of the above



2. In the supply and demand model, equilibrium occurs when a. all buyers and sellers are satisfied with their respective quantities at the market price.
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b. c. d. e.



supply and demand intersect. quantity supplied equals quantity demanded. the price has no tendency to change. all of the above



3. A price above equilibrium price will lead to a(n) a. b. c. d. e.



surplus. shortage. excess demand. price increase. none of the above



4. To have an effect on a market, a price ceiling must a. b. c. d. e.



be above equilibrium. be equal to equilibrium. be below equilibrium. result in a surplus. none of the above



5. The socially optimal quantity maximizes a. b. c. d. e.



economic surplus. producer surplus. consumer surplus. quantity demanded. quantity supplied.



6. When is it not possible for individuals to arrange a transaction that creates additional economic surplus? When a. b. c. d. e.



price is above equilibrium. price is below equilibrium. price is at equilibrium. there is a shortage. there is a surplus.



7. When a firm pollutes, a. b. c. d. e. 8.



markets will be efficient. the output level is socially optimal. the Smart-For-One-is-Sometimes-Dumb-for-All Principle does not hold. the output level is above the socially optimal level. the output level is below the socially optimal level. An increase in price will
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a. b. c. d. e.



decrease demand. decrease quantity demanded. increase demand. increase quantity demanded. not affect quantity demanded.



9. An increase in the price of a complement will a. b. c. d. e.



decrease demand. decrease quantity demanded. increase demand. increase quantity demanded. not affect quantity demanded.



10. If an increase in income leads to a decrease in the demand for a good, the good is a(n) a. b. c. d. e.



substitute good. complementary good. inferior good. normal good. superior good.



Problems/Short Answer



1. Refer to the graph of the housing market provided to answer the following questions. Monthly Rent



supply



1000 800



600 demand 30



50



70 Quantity (thousands of apartments per month) a. What are the equilibrium rent and quantity of housing in this market if it is unregulated?
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b. If rent in this market is controlled at $600, what quantity of housing will be demanded? c. If rent in this market is controlled at $600, what quantity of housing will be supplied? d. If rent in this market is controlled at $1,000, what quantity of housing will be demanded? e. If rent in this market is controlled at $1,000, what quantity of housing will be supplied? f. What difficulties might arise in this market for housing if an effective rent control policy is enacted? 2. Graph the effect on equilibrium price and quantity in the market for doctors' services as the average age of the population increases. Key Multiple Choice



1. d 2. e 3. a 4. c 5. a 6. c 7. d 8. b 9. a 10. c Problems/Short Answer



1a. P = $800, Q = 50 thousand apartments 1b. 70 1c. 30 1d. $800 (equilibrium) 1e. 50 (equilibrium) 1f. Shortage of housing, decreased maintenance, illegal fees/deposits, conversions to coops or condominiums, ill-suited roommates remaining together, tenants remaining in unsuitable apartments. 2. The demand for doctors' services will increase as the population ages.
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Notes on Teaching:



Part 2



Competition and the Invisible Hand



Overview



Part II uses an extended treatment of markets to present the ideas of competition and the invisible hand. The chapters go into greater detail as to what lies behind the demand and supply curves introduced in Chapter 3. The demand curve is used to introduce important concepts including elasticity, utility, and consumer surplus. Chapter 6 presents costs and producer surplus so that efficiency and the invisible hand process can be considered in Chapters 7 and 8. What’s New?



Chapter 4 is new in this edition. It presents an in-depth coverage of elasticity. This material was previously covered in parts of chapter 5 and 6. Chapter 5, “Demand: The Benefit Side of the Market” now introduces consumer surplus (it was previously introduced in chapter 7). The rational spending rule is now presented using marginal utility curves. Chapter 6 now introduces average variable and average total cost curves. This allows for graphical representation of the firm’s shut down rule, profits and losses. Finally, because consumer and producer surplus are now presented in chapters 5 and 6, Chapter 7 can now focus in greater depth on efficiency and efficiency losses due to policies that prevent markets form reaching equilibrium. Notes and Suggestions



Since this section focuses on analysis of demand, supply, and markets, it is important that students have a solid understanding of the material from the chapter on supply and demand. It is a good idea to verify student understanding at this point. This can be done using a quiz or other exercise to determine that students understand the supply and demand model. Providing students with extra help early on can avoid a much more difficult problem later. It is a good idea to start the discussion of elasticity with the general concept, rather than with formulas and calculations. Students need to understand that elasticity measures the relative responsiveness of one variable to changes in another before they are introduced to any particular elasticity. Once students understand the concept, it will be easier for them to understand, rather than memorize, a formula for elasticity. It will also help them to apply their knowledge to different elasticities as they are covered. Emphasis on the concept over the formula and calculations will help prevent students from seeing elasticity as the memorization of various unrelated formulae.
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Income and cross-price elasticity provide excellent opportunities to review the supply and demand model, especially the difference between a shift of the curve and a movement along a curve. One of the changes in the microeconomics principles curriculum recently recommended by the American Economic Association is to eliminate extended coverage of cost curves. Chapter 6 gives sufficient coverage of the basic cost curves to present the important analysis of competitive firms, without overwhelming students. Limiting the number of cost curves discussed allows students to more fully understand what is shown on the graph and to focus on the important results (e.g. the shut down rule, profits, losses, longrun equilibrium).
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Chapter 4 Elasticity Overview This chapter introduces the concept of elasticity (including price elasticity of demand, income elasticity, cross-price elasticity, and price elasticity of supply). It presents elasticity as an extension of the supply and demand model presented in Chapter 3. The effects of price elasticity of demand on total revenue and total expenditures is discussed and explored graphically. The chapter discusses the interpretation of cross-price elasticity and income elasticity in terms of what they tell us about people’s preferences for various goods. Finally, the chapter investigates price elasticity of supply and how it can be used to investigate firms’ production processes. Core Principles Cost-Benefit Principle - The chapter uses the MC = MB principle to discuss individual consumption choices and market demand. Important Concepts Covered • • • • • • • •



Price Elasticity of Demand Income Elasticity Cross-price Elasticity) Price elasticity of supply Elastic/inelastic/unit elastic Perfectly elastic/perfectly inelastic Total expenditures Total Revenue



Teaching Objectives After completing this chapter, you want your students to be able to: Understand the concept of price elasticity of demand Discuss the factors affecting price elasticity of demand Compute price elasticity of demand Interpret and evaluate price elasticity of demand using a graph Interpret the value of price elasticity of demand Explain inelastic (perfectly), elastic (perfectly), and unit elasticity Define total expenditures and total revenue Determine the effect of price changes on a firm's total revenue
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Understand and calculate cross-price elasticity Explain how changes in substitute prices affect demand Understand and calculate income elasticity Explain how changes in income affect demand Understand and calculate price elasticity of supply Interpret price elasticity of supply on a graph Understand the factors that affect elasticity of supply



In-Class Activities Expernomics, Vol. 6, #1 (Spring 1997) classroom experiment dealing with demand curves.



"Perfect Competition and Inelastic Demand" video #17 from the "Economics U$A" series. "Demand Theory: Household Behavior" video from the "Introductory Economics" series.



Chapter Outline I.



Price Elasticity of Demand A. Definition B. Determinants of Price Elasticity of Demand 1. substitution possibilities 2. budget share 3. time 4. Economic Naturalist 4.1: "Will a Higher Tax on Cigarettes Curb Teenage Smoking?" 5. Economic Naturalist 4.2: “Why did the luxury tax on yachts backfire?” C. Graphical interpretation of price elasticity Calculating price elasticity of demand (change in Q/Q)/ (change in P/P) (P/Q) (1/slope) F. Changing price elasticity of demand along a straight line demand curve G. Special cases 1. perfectly elastic 2. perfectly inelastic H. The midpoint formula II. Elasticity and Total Expenditures A. Total expenditures = total revenue B. Total expenditure as a function of price (graph) C. Price elasticity of demand and how changes in P affect total expenditures III. Income Elasticity and Cross-Price Elasticity
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Substitutes and complements and cross-price elasticity Normal and inferior goods and income elasticity IV.



Price Elasticity of Supply A. Definition B. Formula C. Graphical depiction D. Perfectly elastic and inelastic price elasticity of supply E. Determinants of elasticity of supply 1. flexibility of inputs 2. mobility of inputs 3. ability to produce substitute inputs 4. time F. Economic Naturalist 4.3: “Why are gasoline prices so much more volatile than car prices?”



Economic Naturalist Discussion Questions 1. Why wouldn't a drug company increase its revenue by putting prescription drugs "on sale"? (the demand for drugs is inelastic) 2. On certain holidays, firms traditionally have big sales and often reduce their prices by a considerable amount. Under what conditions can these firms increase their total revenue by lowering their prices? (if demand is price elastic) 3. Around the fourth of July, small stands selling fireworks open up all over the United States. What does this tell you about the market for fireworks and the price elasticity of supply for fireworks? (it is competitive and has easy entry -- the price elasticity of supply is very elastic)



Answers to Text Questions and Problems Answers to Review Questions



1. Price changes affect quantity demanded for two reasons: They alter the attractiveness of substitute goods and they alter the real value of the consumer’s purchasing power. The second effect grows larger as the share of the consumer’s budget spent on the good increases. 2. Elasticity of demand at any point is the price-quantity ratio at that point times the reciprocal of the slope of the demand curve. The slope, and hence its reciprocal, is constant along a straight-line demand curve, but the price quantity ratio—and hence price elasticity of demand—declines as we move down the curve.
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3. If the demand for a good is inelastic with respect to its price, an increase in price will lead to an increase in total expenditure. 4. Because the algebraic sign of the elasticity of demand for a good with respect to its own price is always negative, knowing that sign conveys no useful information. In contrast, the elasticity of demand for a good with respect to the price of another good can be either positive or negative, so it is important to keep track of the sign. 5. To increase the quantity of output supplied when price rises, firms need to increase the amount of inputs they buy, a time-consuming process for certain kinds of inputs. The process can be speeded up, but only if the firm is willing to incur additional costs.



Answers to Problems 1. For the demand curve shown, the slope is 1 so (1/slope) is also 1. The absolute value of the price elasticity of demand at any point on this demand curve is thus the ratio (P/Q) at that point.



A B C D E



infinity 3 1 1/3 0



P 100 75



A B C



50



D



25



E 25



50
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75



100



Q



2. a.



P ($/pack) 6



3



Q 18 (1000s of packs/day



9



b. Use the formula: elasticity = (P/Q) (1/slope). When P = 3, Q = 9 and 1/slope is 3. So elasticity = 3(3/9) = 1.0. c. If the price increases from $3 to $4, revenue will fall from $27,000 to $24,000. d. Using the same formula as in b, elasticity = (2/12)x(3) = 0.5. e. If the price increases from $2 to $3, revenue will rise from $24,000 to $27,000. 3. To maximize revenue from the sale of tickets price should be set at the midpoint of the demand curve, p = $6/visit.



P ($/visit) 12 elastic region 6 inelastic region 3



6



Q (visitors per day)
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4. The price elasticity of a good generally increases with the number of substitutes it has. It is easier to substitute a Ford or Toyota for a Chevrolet than it is to substitute a motorcycle or a skateboard for a car. Thus the market demand curve for cars is likely to be less elastic with respect to price than the market demand curve for Chevrolets. 5. The more income a person has, the smaller a given expenditure will be as a proportion of her overall budget, and hence the less likely she will be to respond dramatically to a price change. Thus senior executives, the most highly paid of the three groups, should have the least price-elastic demand curves. Students, the least well paid, should have the most price-elastic demand curves. 6. The cross-price elasticity is (percent change in Qsyrup/percent change in Pmilk) = -4/2 = 2. Since this cross elasticity is negative, the two are complements. 7. The expression for supply elasticity is (P/Q)x(1/slope). Since the slope of this supply curve is ∆P/∆Q = 2/3, the elasticity of supply at A is (4/9)x(3/2)=2/3. The elasticity at B is (6/12)x(3/2)=3/4. Price



S B



6



4



P



A Q



Quantity 9



12



8. The inputs required to produce each slice of pizza cost a total of $1.20, and this marginal cost is constant. The supply curve of pizza is thus a horizontal line at P = $1.20.



P ($/slice) S



Q (slices per day)



Copyright  2004 – The McGraw-Hill Companies



9. The absolute value of the slope of this demand curve is 1/3, so plugging in the P and Q values at point A into the formula elasticity = (1/slope)P/Q, we have elasticity at A = 3(4/6) = 2. A one percent price increase will thus translate into a two percent decrease in the quantity demanded. Total expenditure, which was PQ, will thus now be (1.01P)x(.98Q), which is approximately equal to .99Q. So total expenditure will decline by about one percent. 10. What government officials failed to take into account was that people don’t demand electricity for its own sake, but rather as a means to accomplish other ends, such as producing cooler air for their homes. By requiring people to buy more efficient air conditioners, the government effectively reduced the price of buying cooler air. If the demand for cool air is sufficiently elastic with respect to its price, people may buy enough more of it than before that they end up using more electricity.



Sample Homework Assignment 1. You operate your own business selling college t-shirts. The demand schedule for your t-shirts is as follows: P = 25 - .5Q. a. Graph the demand curve for your t-shirts. b. Calculate the price elasticity of demand when price equals $10. c. In what range does price elasticity of demand fall at $10 (elastic, unit elastic, inelastic)? d. If your goal is to maximize total revenue, how should you change price if you are currently charging $10? 2a. Use the information in the graph below to find price elasticity of supply at point A. 2b. Based on the elasticity of supply in part a, if price increases by 10%, by how much will quantity supplied change? 2c. What will happen to the price elasticity of supply, in each of the following cases (becomes more inelastic, more elastic, or does not change)? i. ii. iii.



inputs become easier to transport new inputs into production of the good are found the firm moves from the short-run to the long-run
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Price Supply 5



4



A



20 30 Quantity 3. What happens to the price elasticity of demand for snow shovels the night before a big snow storm is forecast to hit a city? Explain. Key 1a.



Price 25 20 15 10 demand 10



20



30



Quantity



1b. P/Q (1/slope) = 10/30 (1/.5) = 10/15 = .67 1c. inelastic (less than 1) 1d. raise price to increase total revenue 2a. 4/20 (1/.1) = .2 (10) = 2 2b. For every 1% change in price, quantity supplied changes by 2%, so a 10% increase in price leads to a 20% increase in quantity supplied.
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2c. In each case, the change increases price elasticity of supply (makes supply more elastic.) 3. Demand becomes more inelastic (consumers have little time to shop around for a shovel since they will need it for the snowstorm predicted for the following day).



Sample Quiz Multiple Choice



1. If the price of new cars falls, what will happen to the demand for used cars? a. b. c. d. e.



remain the same increase decrease shift to the right become more inelastic



2. If an increase in border patrols decreases the supply of illicit drugs, which of the following is expected? a. b. c. d. e.



A decrease in the price of illicit drugs An increase in the quantity of illicit drugs A decrease in drug related crime An increase in the total amount spent on drugs All of the above



3. Refer to the graph below. Which of the following is correct? a. b. c. d. e.



The slope of the demand curve is -.25. The vertical intercept of the demand curve is 50. The vertical intercept of the demand curve is 400. The equation of the demand curve is: P = 100 - 4Q. The equation of the demand curve is: Q = 100 - 4P.
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price 100



50 demand 200



400 Quantity



4. Which of the following goods will have the most inelastic demand? a. b. c. d. e.



A Burger King hamburger A can of generic brand peaches Prescription medication Food in the campus dining hall A particular section of an economic class at a large university



5. Which of the following is not a determinant of price elasticity of demand? a. b. c. d. e.



Substitute possibilities Budget share Time All of the above are determinants of price elasticity of demand. None of the above are determinants of price elasticity of demand.



6. Which of the following is true if income elasticity of demand is positive for goods X and Y? a. b. c. d. e.



They are substitutes. They are complements. They are normal goods. They are inferior goods. Their demands are elastic.



7. If flashlights and batteries are complements, which of the following is true? Price elasticity of demand is 0. Income elasticity of demand is negative.
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Income elasticity of demand is positive. Cross-price elasticity of demand is negative. Cross-price elasticity of demand is positive. 8.



David buys less bologna when he gets a raise. This means that his



a. b. c. d. e.



income elasticity of demand is perfectly elastic. price elasticity of demand is perfectly elastic. income elasticity of demand is negative. price elasticity of supply is negative. tastes are inferior.



9. Which of the following is true for a vertical supply curve? a. b. c. d. e.



Price elasticity of supply is perfectly elastic Quantity supplied is very responsive to price changes Price elasticity of supply is inelastic Price elasticity of supply is infinite Quantity supplied is negatively related to price



10. Which of the following would cause supply to be more inelastic? a. b. c. d. e.



production that requires unskilled labor improved transportation of inputs moving from the short-run to the long-run a unique or essential input none of the above would cause supply to be more inelastic



Problems/Short Answer



1. You operate your own business selling college t-shirts. The demand schedule for your t-shirts is shown below. P



Q



0 5 10 15



10 7.5 5.0 2.5



a. b. c. d.



Graph the demand curve shown in the table. Derive the algebraic expression for the demand schedule shown in the table. Calculate the price elasticity of demand if the price of t-shirts is $5. Use your answer in part "c" to explain what will happen to your total revenue if you increase the price of your t-shirts from $5 to $7.5.
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2. In the summer, an increase in the temperature outside increases from 90 degrees to 100 degrees and it causes the amount of ice cream consumed at a local ice cream shop to increase from 50 gallons to 100 gallons. a. Describe the concept of a “temperature elasticity of ice cream.” b. Calculate the temperature elasticity of demand for ice cream using the information provided. c. In what range of elasticity does your result fall? What does this say about ice cream consumption? Key Multiple Choice



1. c 2. d 3. a 4. c 5. d 6. c 7. d 8. c 9. c 10.d Problems/Short Answer



1a.



price



10 7.5 5.0 2.5 demand 5



10



15
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quantity



1b. P = 10 - .5 Q 1c. P/Q (1/slope) = 7.5/5 (1/.5) = 1.5 (2) = 3 1d. Total revenue will fall if price is increased because price elasticity of demand is greater than 1 (elastic). 2.a. the temperature elasticity of demand shows the relative responsiveness of ice cream consumption to changes in temperature. 2.b. %change in ice cream consumption/% change in temperature (50/75)/(10/95) = .67/.11 = 6.09 2.c. It is relatively elastic. Ice cream consumption is very responsive to changes in temperature.
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Chapter 5 Demand: The Benefit Side of the Market Overview Chapter 5 presents the material in a way that illustrates the core principle of the textbook, that marginal benefits should equal marginal costs. The chapter presents the demand curve as derived from marginal benefits. Chapter 6 presents the supply curve as derived from marginal costs. These two chapters provide the details behind the principle that MC = MB and give students a solid basis for understanding and applying it in a variety of situations. This chapter develops the idea of utility maximization and the model of consumer choice behind the demand curve. It presents the Rational Spending Rule and explains how changes in the price of substitutes and income affect demand. Core Principles Cost-Benefit Principle - The chapter uses the MC = MB principle to discuss individual consumption choices and market demand. Important Concepts Covered • • • • •



Utility, Marginal Utility Consumer surplus Law of Diminishing Marginal Utility Utility Maximization Rational Spending Rule



Teaching Objectives After completing this chapter, you want your students to be able to: Restate the Law of Demand in terms of monetary AND nonmonetary costs Distinguish between "needs" and "wants" Understand total and marginal utility Determine marginal utility and diminishing marginal utility using a MU schedule Understand and calculate consumer surplus Apply the rational spending rule Explain how changes in substitute prices and income affect demand
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In-Class Activities Expernomics, Vol. 6, #1 (Spring 1997) classroom experiment dealing with demand curves. Expernomics, Vol. 8 (Fall 1999) classroom experiment "Psycho-economics" dealing with rationality and utility maximization.



"Demand Theory: Household Behavior" video from the "Introductory Economics" series.



Chapter Outline I. Introduction/Overview



Law of Demand A. The price of a good includes monetary and non-monetary costs B. Law of demand restated: people do less of what they want to do as the cost of doing it rises 1. relationship to the cost-benefit principle C. Needs versus wants 1. Economic Naturalist 5.1: “Why does California experience chronic water shortages?”



Translating Wants Into Demand A. Utility and utility maximization 1. Jeremy Bentham and the "utilometer" 2. time and utility B. Marginal utility 1. law of diminishing marginal utility 2. cost/benefit criterion



Allocating Fixed Income to Maximize Utility



V. VI.



1. optimal combinations of goods a. affordable b. maximize utility A. The Rational Spending Rule 1. marginal utility per dollar is equal for each good 2. formula: (Mux/Px) = (Muy/Py) 3. follows from cost/benefit principle Income and Substitution Effects D. Changes in income E. Changes in the price of substitute goods Economic Naturalist Examples F. Substitution 1. selecting house size
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VII.



i. Economic Naturalist 5.2: "Why do the wealthy in Manhattan live in smaller houses than the wealthy in Seattle? 2. how the price of gas affects car selection i. Economic Naturalist 5.3: "Why did people turn to four-cylinder cars in the 1970's, only to shift back to six- and eight-cylinder cars in the 1990's?" ii. real versus nominal price of gasoline iii. Economic Naturalist 5.4: "Why are automobile engines smaller in England than in the US?" G. Income 1. Economic Naturalist 5.5: "Why are waiting lines longer in poorer neighborhoods?" Individual and Market Demand Curves A. Horizontal addition of individual demand curves 1. when individuals are different 2. when demand curves are identical B. Demand and Consumer Surplus 1. calculating consumer surplus 2. consumer surplus in the market for milk



Economic Naturalist Discussion Questions 1. Why do most people not keep their old car when they buy a new one? (the marginal utility of a second car is low relative to the opportunity cost of keeping the old car) 2. Why might college students with fixed price dorm meal plans eat less dorm food at the end of the semester than the beginning? (the marginal utility from consuming dorm cafeteria food diminishes as more is consumed) 3. What does finding a coupon that saves you $1 on the product you were about to buy without a coupon do to your consumer surplus? (It increases it) Did the coupon do what the issuer had planned? (No, it was meant to increase the purchases of someone who would not have bought at the regular price)



Answers to Text Questions and Problems Answers to Review Questions



1. To say that someone needs a good is to suggest that he cannot choose to do without the good or buy a substitute for it. We are more likely to be mindful of the fact that almost all goods have substitutes if we speak of wants rather than needs.
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2. Even though we cannot actually measure utility directly, the marginal utility model helps us gain a better understanding of how a rational consumer would allocate her income among different goods. 3. The law of diminishing marginal utility says that the first units we consume of a good deliver the highest “bang for the buck,” and this means that we can generally achieve higher utility by spreading our incomes over many goods than by concentrating them on only a few. 4. A scarce good must be rationed in one way or another. If its monetary price is zero, people will either have to wait in line for it, as in the free ice cream example, or pay a bribe, or incur some other cost to gain access to it. 5. Many people report that they didn’t like spicy food the first time they ate it, or didn’t like a certain comedian the first time they heard him. But on repeated exposure, they often find that they like these experiences more and more. Answers to Problems



1. Because willingness to pay for food quality is likely to be an increasing function of income, we expect patrons of the gourmet restaurant to have higher incomes, on average, than the patron of the diner. And since willingness to pay for service is also likely to be an increasing function of income, we expect higher service quality in the gourmet restaurant. Since diners tend to leave tips of about 15 percent of the prices of their meals, gourmet restaurant patrons do, in fact, pay for, and receive, higher service quality. 2. Since the marginal cost of an additional morsel of food is zero, a rational person will continue eating until the marginal benefit of the last morsel (its marginal utility) falls to zero. 3. Martha is currently receiving (75 utils/ounce)/($0.25/ounce) = 300 utils per dollar from her last dollar spent on orange juice, but only (50 utils/ounce)/($0.20 /ounce) = 250 utils per dollar from her last dollar spent on coffee. Since the two are not equal, she is not maximizing her utility. She should spend more on orange juice and less on coffee. 4. Toby is currently receiving (100 utils/ounce)/($0.10/ounce) = 1000 utils per dollar from his last dollar spent on peanuts, and (400 utils/ounce)/($0.25 /ounce) = 1600 utils per dollar from his last dollar spent on cashews. Since the two are not equal, he is not maximizing her utility. He should spend more on cashews and less on peanuts. 5. The information given enables us to conclude that Ann’s average utility per dollar is the same for both pizza and yogurt. But this information does not enable us to say whether her current combination of the two goods is optimal. To do that, we must be able to compare their respective values of marginal utility per dollar.
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6a. Even at twice the original price, the marginal utility per dollar of the 20th train trip may be higher than the corresponding ratio for any other good that Ann might consume, in which case she would be perfectly rational not to alter the number of trips she takes. After all, missing a trip would be to miss a whole day’s work. b. The higher price of train tickets makes Ann poorer. The income effect of the price increase is what leads to the reduction in the number of restaurant meals she eats. 7. Consumer surplus is the area of the shaded triangle = (1/2)bh = (1/2)x(80,000 gal/yr)x($8/gal)= $320,000/yr.



Price ($/gallon) 10



Consumer surplus = $320,000/yr.



2 80 100



1000s of gallons/yr



8 and 9. The affordable combinations and their corresponding utilities are as listed in the table, which shows that the optimal combination is 3 pizzas per week and 2 movie rentals. Combinations of pizza and rentals that cost $24 per week 0 pizzas, 8 rentals 1 pizza, 6 rentals 2 pizzas, 4 rentals 3 pizzas, 2 rentals 4 pizzas, 0 rentals
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Total Utility 0 + 57 = 57 20 + 57 = 77 38 + 54 = 92 54 + 46 = 100 68 + 0 = 68



10a. The market demand curve (right panel) is the horizontal summation of the two individual demand curves (left and center panels). b. Total consumer surplus is the sum of the three shaded areas: area of small triangle = (1/2)bh = (1/2)x(16 tickets/yr)x($12/ticket) = $96/yr; area of rectangle = bh = (16 tickets/yr)x($12/ticket) = $192/yr; area of large triangle = (1/2)bh = (64 tickets/yr)x($12/ticket) = $768/yr; Total consumer surplus = $96/yr + $192/yr + $768/yr = $1056/yr.



Price ($/ticket) 36



Price ($/ticket)



Price ($/ticket) 36



24



24



24



12



12



12



96



tickets/yr



16



48



tickets/yr



16



Sample Homework Assignment



1. Assume that you derive utility from the consumption of two goods, CDs and hamburgers. The utility you receive from each good at various levels of consumption is shown in the table below. Hamburgers



Number 0 1 2 3 4 5 6 7 8 9 10



CD's



Total Utility 0 25 48 68 84 98 108 116 122 122 120



Number 0 1 2 3 4 5 6 7 8 9 10
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Total Utility_ 0 50 59 60 63 66 68 69 70 70 70____



80



a.



If you have $50 to spend, and the price of CDs is $10 while the price of hamburgers is $5, determine the utility maximizing combination of hamburgers and CDs (note: CDs and hamburgers can only be purchased in integer amounts). b. What does the information in the table tell you about the 8th and 9th CDs? c. What does the information in the table tell you about the 10th hamburger? 2. Your demand function is P = 100 - .5 Q. If the price of the good is $10, find the following values. a. The quantity you demand. b. Your consumer surplus. Key



1. The MU from consuming hamburgers and CDs is shown below. MU (hamburgers) MU (CD's) 25 50 23 9 20 4 16 3 14 3 10 2 8 1 6 0 0 0 -2________________ 0____ 1a. Consuming 6 Hamburgers ($5 x 6 = $30) and 2 CD's ($10 x 2 = $20) is the utility maximizing combination of goods with an income of $50. 1b.You like the 8th and 9th CDs equally well (they yield the same total utility). 1c. You have less utility after consuming the 10th hamburger than you did before (the 10th hamburger decreased your happiness). 2.a. At P = $10, you demand 10 = 100 – .5 (Q) .5Q = 90 Q = 180 b. Your consumer surplus is ½ (b) (h) = ½ (180) (90) = ½ (16200) = $8100.



Copyright  2004 – The McGraw-Hill Companies



Sample Quiz Multiple Choice



1. Which of the following explains why automobile engines are smaller in England than in the United States? a. b. c. d. e.



Income is higher in the United States. Income is higher in England. The price of gasoline is higher in the United States. The price of gasoline is higher in England. The gasoline tax in England is relatively low.



2. Which of the following describes the law of diminishing marginal utility? a. b. c. d. e.



The more you consume, the happier you are. As you consume more, your level of happiness falls. As prices fall, you enjoy consuming more. You enjoy the first units you consume more than later units. An increase in income increases your happiness.



3. Which of the following happens as a result of an increase in income? a. b. c. d. e.



Demand is stimulated. Prices fall. Total utility decreases. Marginal utility increases. all of the above



4. If the price of new cars falls, what will happen to the demand for used cars? a. remain the same b. increase c. d. shift to the right e. become more inelastic



decrease



5. The fact that a price change makes consumers either poorer or richer in real terms describes which of the following? a. The income effect b. The substitution effect c. Diminishing marginal utility d. Consumer surplus e. The law of demand
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6. Refer to the graph below. Which of the following is correct? a. b. c. d. e.



The slope of the demand curve is -.25. The vertical intercept of the demand curve is 50. The vertical intercept of the demand curve is 400. The equation of the demand curve is: P = 100 - 4Q. The equation of the demand curve is: Q = 100 - 4P.



price 100



50 demand 200



400 Quantity



7. When the price of a good goes up, other goods become relatively more attractive describes which of the following? a. The income effect b. The substitution effect c. Diminishing marginal utility d. Consumer surplus e. The law of demand 8. The difference between your reservation price and the actual price paid for a good is your a. marginal utility. b. consumer surplus. c. income effect. d. demand price. e. excess demand. 9. The consumer surplus for a good purchased at the equilibrium price equals a. zero.
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b. c. d. e.



infinity. the price paid for the good. the demand for the good. total revenue.



10. Why do the wealthy in Manhattan live in smaller houses than the wealthy in Seattle? a. b. c. d. e.



There are no small houses in Seattle. The income effect. The price elasticity of demand for houses is different. The substitution effect. New Yorkers have a higher consumer surplus.



Problems/Short Answer



1. Your current marginal utility from consuming soda is 400 utils per ounce and your current marginal utility from consuming milk is 600 utils per ounce. a. If the price of soda is $.07 per ounce and the price of milk is $.25 per ounce, are you maximizing your total utility from milk and soda? Explain. b. What would happen to your total utility from milk and soda if you increased your consumption of milk and decreased your consumption of soda? Explain. 2. Refer to the graph below. calculate consumer surplus if price is $5. Price 20



5 D 100 Key Multiple Choice



1. d 2. d 3. d
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Quantity



4. c 5. a 6. a 7. b 8. b 9. a 10.d Problems/Short Answer



1a. (MU/$)soda = 400/.07 = 5714. (MU/$)milk = 600/.25 = 2400. So, MU/$ for soda is higher than MU/$ for milk, MU/$ is not equal therefore total utility is not being maximized. 1b.Increasing milk consumption would decrease the MU of milk (law of diminishing MU) and increase the MU of soda, making the MU/$ even more unequal and decreasing total utility. 2. ½ (15) (100) = ½ (150) = $75
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Chapter 6 Perfectly Competitive Supply: The Cost Side of the Market Overview Chapter 6 presents the supply side of the market, using an approach parallel to that of the demand side of the market in Chapter 5. The chapter presents the material in a way that illustrates the second core principle of the textbook, that marginal benefits should equal marginal costs. Chapter 5 presents the demand curve as derived from marginal benefit and Chapter 6 presents the supply curve as derived from marginal costs. These two chapters provide the details behind the principle that MC = MB and give students a solid basis for understanding and applying it in a variety of situations. The chapter illustrates concepts using recycling as an example. First, individual supply decisions are discussed, followed by discussion of the supply decision of a perfectly competitive firm. The determinants of supply are revisited in the chapter and price elasticity of supply is presented (e.g. definition, calculation, ranges, determinants). Finally, the chapter uses the production possibilities curve from chapter 3 to generate supply curves using the PPC model. Core Principles Cost-Benefit Principle - The chapter uses the MC = MB principle to discuss individual and market supply decisions. In addition, the chapter sets up the following one by developing supply as the MC side of the principle. The Principle of Increasing Opportunity Cost - The chapter presentation of supply begins with an example of an individual's decision to supply recycled bottles. Individuals' supply decisions are based on opportunity costs. They will supply in a market when doing so at least equals the benefit of pursuing the next best alternative. This example provides the intuition for the development of firm and market supply that follows. Important Concepts Covered • • • • • • • •



Law of Increasing Opportunity Cost Law of Diminishing Returns P = MC Supply Rule ATC/AVC Shut-down Rule Fixed and variable factors of production Long-run and short-run Perfect and Imperfect competition
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• •



Profit/profit maximization Producer surplus



Teaching Objectives After completing this chapter, you want your students to be able to Explain how opportunity cost is used to determine supply Understand that behavior on the supply side of the market is fundamentally the same as on the demand side Construct individual and market supply curves Explain why supply curves slope upwards Identify the characteristics of a perfectly competitive firm Distinguish between the short-run and the long-run and between fixed and variable factors Identify the sellers' supply rule and determine the profit maximizing output of a perfectly competitive firm Understand that the marginal cost curve is the supply curve for perfectly competitive firms (the Law of Supply) Find a perfectly competitive firm’s profit/loss on a graph Understand and calculate producer surplus



In-Class Activities Expernomics, Vol. 2, #1 (Spring 1993) classroom experiment dealing with production and costs.



"Perfect Competition and Inelastic Demand" video #17 from the "Economics U$A" series. "Supply Theory: The Behavior of Profit Maximizing Firms" video from the "Introductory Economics" series. "Producing" video from the "Economics at Work" series.



Chapter Outline I. Introduction/Overview II. Thinking About Supply A. Examples of recycling production decisions B. Individual and market supply curves 1. plotting supply curves for individuals 2. aggregating to market supply curves 3. why supply curves slope upward Copyright  2004 – The McGraw-Hill Companies



a. Increasing Opportunity Cost Principle b. Low-Hanging-Fruit Principle for individuals c. different opportunity costs for different sellers III. Profit Maximizing Firms and Perfectly Competitive Markets A. Profit maximization 1. definition of profit (total revenue minus total cost) 2. ALL costs (explicit AND implicit) B. Perfectly competitive markets 1. price takers 2. 4 conditions characteristic of perfect competition a. standardized product b. many buyers and sellers c. productive resources are mobile d. buyers and sellers are well informed C. Demand curve facing a perfectly competitive firm D. Short-run production 1. short-run versus long-run 2. factors of production and fixed versus variable factors 3. Law of Diminishing Returns E. Profit maximizing output selection 1. applying the cost-benefit principle 2. shut down condition (if P2 we add Q1+Q2 to get Q = P/2+(P-2), which reduces to Q = (3P/2)-2. Rewriting this, we have P = (4/3)+(2/3)Q for P>2. Expressed algebraically, the market supply curve is thus P = 2Q for P2. 7. This firm will sell 570 slices per day, the quantity for which P = MC. Its profit will be (P-ATC)xQ = ($2.50/slice - $1.40/slice)x(570 slices/day) = $627/day. MC



$/slice



ATC AVC



2.50



1.40



570



slices/day



8. This firm will sell 360 slices per day, the quantity for which P = MC. Its profit will be (P-ATC)xQ = ($0.80/slice - $1.03/slice)x(360 slices/day) = -$82.80/day. Copyright  2004 – The McGraw-Hill Companies



MC



$/slice



ATC AVC



1.03 0.80



slices/day



360



9. Because price is less than the minimum value of AVC, this producer will shut down in the short run. He will thus experience a loss equal to his fixed cost. Fixed cost is the difference between total cost and total variable cost. For Q = 260 slices/day, we know both ATC and AVC, so for that output level we can calculate TC = (260 slices/day)($1.18/slice) = $306.80/day and VC = (260 slices/day)($0.68/slice) = $176.80/day. So fixed cost = $306.80/day - $176.80/day = $130/day. This producer’s profit is thus -$130.day. MC



$/slice



ATC AVC



1.18 0.68 0.50



260



slices/day



10. This producer will sell 435 slices per day, the quantity for which P = MC. His total revenue will therefore be PxQ = ($1.18/slice)x(435 slices/day) = $513.30/day. His variable cost is AVCxQ = ($0.77/slice)(435 slices/day) = $334.95/day. To this we add



Copyright  2004 – The McGraw-Hill Companies



his fixed cost of $130/day to obtain TC = $464.95/day (calculated using the method shown in problem 9). So this producer’s profit is $513.30/day - $464.95/day = $48.35/day. MC



$/slice



ATC AVC



1.18 0.77 0.68 0.50



260



435



slices/day



Sample Homework Assignment



1. Assume you can either work making $6 per hour in the college bookstore, or you can open your own fruit stand and sell fruit according to the following table. You must decide how much time each day to spend on each activity (up to 8 hours total). Use the information in the table below to determine how you will allocate your time if you earn $.50 for each piece of fruit sold. Hours selling fruit Q fruit sold 1 20 2 38 3 54 4 68 5 78 6 88 7 96 8 99 _____________________________
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2. You and your roommates (Lynese and Cedric) must provide cooking and cleaning for your household. The following table shows how many hours it takes each person to produce one unit of cooking or one unit of cleaning. a. If each person has 15 hours per week to devote to household cooking and cleaning, draw the individual production possibilities curves if each person does their own cooking and cleaning. b. Draw the supply curve for cooking in your household, where the vertical axis represents the price of cooking in terms of cleaning, if you and your roommates can choose between providing your cooking and cleaning and paying a service to do it. Time to produce 1 unit of cooking



Time to produce 1 unit of cleaning



You



2 hours 3 hours __________________________________________________________



Lynese



3 hours 5 hours __________________________________________________________



Cedric



5 hours 1 hour __________________________________________________________



Key 1. The additional fruit sold for each hour is 20, 18, 16, 14, 10, 10, 8, 1. The fruit sells for $.50, so the income earned for each hour spent selling fruit is $10, 9, 8, 7, 5, 5, 4, .50. Selling fruit exceeds the income from the alternative ($6) for the first 4 hours. Therefore, you will spend 4 hours selling fruit and 4 hours working in the college bookstore.



2a. Cooking



7.5 You 5 3



Lynese Cedric 3



5
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15



Cleaning



2b. Price of cooking in terms of cleaning



Supply of cleaning



5



3/5 2/3 7.5



12.5



15.5 Quantity of cleaning



Sample Quiz Multiple Choice



1. Which of the following best explains why wages in service industries have increased along with wages in manufacturing industries, even though service industry productivity has not increased as much? Because a. the opportunity cost of working in the service industry is the wage in the manufacturing industry. b. the opportunity cost of working in the manufacturing industry is the wage in the service industry. c. the service and manufacturing industry are complements. d. working in the service industry yields much more utility. e. MC > MB for service industry workers. 2. A firm's profit is equal to which of the following? a. the value of its sales b. marginal revenue minus marginal cost
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c. total sales minus wages d. total revenue minus total cost e. none of the above 3. Which of the following is not a characteristic of a perfectly competitive firm? a. b. c. d. e.



perfectly elastic demand curve price taker control over market price many sellers all of the above are characteristics of perfectly competitive firms



4. Which of the following can a firm vary in the long-run? a. b. c. d. e.



no factors of production all factors of production all but one factor of production only one factor of production more information about the firm is needed to answer this question



5. When the quantity of an input can be altered in the short-run, the input is a. b. c. d. e.



fixed. variable. implicit. explicit. efficient.



6. A perfectly competitive firm will maximize profit when a. b. c. d. e.



total revenue exceeds total cost. marginal revenue exceeds marginal cost. price equals marginal cost. price equals marginal benefit. marginal benefit exceeds marginal cost.



7. A firm will shut down when a. b. c. d. e.



it is not earning a profit. price does not equal marginal cost. price is less than average cost. revenue is less than variable costs. revenue is less than total costs.



8. An increase in supply could be caused by which of the following?
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a. b. c. d. e.



an improvement in technology an increase in input prices an increase in income an increase in the price of the product a decrease in the number of suppliers



9. The difference between the price a seller receives and her marginal cost is known as a. b. c. d. e.



profit. marginal revenue. average fixed cost. producer surplus excess supply.



10. The difference between a firm’s average total cost and its average variable cost is its a. profit. b. marginal revenue. c. average fixed cost. d. producer surplus e. excess supply. Problems/Short Answer 1. Assume you can either work as an economics tutor on campus for $20 per hour or work in your own business making college t-shirts. You must decide how much time each day to spend on each activity (up to 8 hours total). Use the information in table below to determine how you will allocate your time if you earn $5 for each t-shirt.



Hours per day # T-shirts 1 6 2 11 3 15 4 18 5 21 6 23 7 25 8 26 _______________________ 2. Assume you and your friend Keiko each work for your own businesses solving economics and math problems. The table below shows how many hours it takes each of you to solve each type of problem.
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Time to solve 1 economics problem



Time to solve 1 math problem



You



1 hour



2 hours



Keiko



4 hours



1 hour



a. If each of you works 8 hours per day, draw the individual production possibilities curves for you and Keiko. b. What is the price of an economics problem in terms of math problems for you and Keiko? c. A firm is willing to pay for economics problems. Graph the supply curve for economics problems, where the vertical axis represents the price of economics problems in terms of math problems. Key Multiple Choice 1. a 2. d 3. c 4. b 5. b 6. c 7. d 8. a 9. d 10. c Problems/Short Answer 1. Additional output for each hour = 6, 5, 4, 3, 3, 2, 2, 1. The additional amount earned for each hour = 30, 25, 20, 15, 15, 10, 10, 5. You will make t-shirts as long as the amount earned is at least $20 (the amount earned tutoring). You spend 3 hours making t-shirts and 5 hours tutoring for a total of 8 hours.
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2a. Econ 8 Problems



You



2 Keiko 4



8



Math Problems



2b. For you, the price of economics problems in terms of math problems is 1/2. For Keiko, the price of economics problems in terms of math problems is 4. 2c. Price Supply of economics problems



4 1/2 8



10 Quantity
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Chapter 7 Efficiency and Exchange Overview Chapter 7 develops the concept of efficiency and explores why many tasks are best left up to the market. It presents the concept of economic surplus in detail and looks at how unregulated markets can generate the largest possible economic surplus. The chapter also discusses why intervention in the market can lead to undesired or unintended consequences; however, social justice is distinguished from efficiency. Finally, the chapter discusses how intervention in a market can lead to increased economic surplus. Core Principles Efficiency Principle - The focus of the chapter is on economic surplus and achieving Pareto efficiency. The chapter looks at when markets do or do not lead to efficiency. Important Concepts Covered • •



Deadweight loss Efficiency (Pareto)



Teaching Objectives After completing this chapter, you want your students to be able to Define efficiency Explain efficiency Define deadweight loss Discuss efficiency as a social goal Calculate and explain the effect of a price subsidy on economic surplus Calculate and explain the effects of a price ceiling on economic surplus Discuss alternatives to price controls Illustrate the effect of a tax on market equilibrium Discuss the burden of a tax on producers and consumers Discuss the relationship between price elasticity of demand, deadweight loss, and the burden of a tax Discuss the relationship between price elasticity of supply, deadweight loss, and the burden of a tax
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In-Class Activities Expernomics, Vol. 4, #1 (Fall 1995) classroom experiment dealing with the efficiency/equity tradeoff.



"Economic Efficiency" video 18 from the "Economics U$A" series. "Free Markets, Free Choice" video from the "Understanding Free Market Economics" series. "Free Market Economics: The Commanding Heights" video with Milton Friedman and John Kenneth Galbraith available from Films for the Humanities and Sciences. "Competition and Central Planning" video from the "Introductory Economics" series.



Chapter Outline I. Introduction/Overview A. The free enterprise system II. Market Equilibrium and Efficiency A. Efficiency 1. Pareto efficiency 2. excess demand and efficiency 3. excess supply and efficiency 4. assumptions for efficiency at market equilibrium B. Alternative goals 1. other goals 2. why efficiency should be the first goal III. Costs of Preventing Price Adjustments A. Price Ceilings 1. economic surplus without ceiling 2. economic surplus with ceiling 3. price controls versus income transfers 4. size of pie versus its distribution B. Price Subsidies 1. lost economic surplus C. First-Come--First-Served policies 1. Economic Naturalist 7.1: "Why does no one complain any longer about being bumped from an overbooked flight?" 2. efficiency of compensation versus First-Come, First-Served policies 3. tennis lesson example IV. Marginal Cost Pricing of Public Services A. MC pricing and water example V. Taxes and Efficiency A. Who pays a tax imposed on sellers? Copyright  2004 – The McGraw-Hill Companies



1. a tax is a marginal cost increase for sellers 2. Economic Naturalist 7.2: "How will a tax on cars affect automobile prices in the long run?" B. How taxes on sellers affect economic surplus 1. total surplus without tax 2. total surplus with tax 3. decreased economic surplus with tax 4. tax revenues 5. deadweight loss 6. distortion of cost/benefit criterion VI. Taxes, Elasticity, and Efficiency A. Price elasticity of demand and deadweight loss triangles B. Price elasticity of supply and deadweight loss triangles C. Taxes to decrease activities people pursue in excess 1. external costs and efficiency



Economic Naturalist Discussion Questions 1. Why can the policy of letting seniors register for classes before other students be more efficient than a first-come, first-served policy? (the benefit from classes seniors need to graduate is higher to them than the benefit from other classes) 2. How can changes in the salaries of public school teachers help to alleviate teacher shortages? (increasing salaries will increase the quantity of teachers) 3. How could a market for class seats be used to alleviate shortages of seats in popular classes? (increase the price to increase the quantity supplied and decrease the quantity demanded)



Answers to Text Questions and Problems Answers to Problems



1a. Consumer surplus is the triangular area between the demand curve and the price line. Its area is equal to 0.5bh, where b is the base of the triangle and h is the height. The base is 6 units and the height is 1.5 units, measured in dollars. Therefore, consumer surplus is 0.5($1.50/unit)(6 units/wk), or $4.50 per week. b. Producer surplus is the triangular area between the supply curve and the price line. Using the base-height formula, it is (0.5)($4.50/unit)(6 units/wk), or $13.50 per week. c. The maximum weekly amount that consumers and producers together would be willing to pay to trade in used DVDs is the sum of gains from trading in used DVDs—namely, the total economic surplus generated per week, which is $18 per week.
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2a. At a price of $7.50, the quantity supplied per week = 2. The quantity demanded at this price is 18 per week, which implies a weekly shortage of 16 used DVDs. b. The weekly economic surplus lost as a result of the price ceiling is the area of the dark-shaded triangle in the diagram, or the sum of the areas of the two triangles ABC and ACD. Using the information given in the graph, this amount is calculated as (0.5)(4)(1) + (0.5)(4)(3) = $8/wk.



B 1 C64



Price



A



3



P=6+0.75Q



D



12 6



P=12-0.25Q 2



6



48



Quantity



3a. When there is no charge for the tour, the surplus enjoyed by someone who takes it equals his or her reservation price for the tour. If the warden operates the tour on a first-come-first served basis, Faith, Penny, and Fran will be turned away. The combined consumer surplus when the four who arrive first take the tour is $20 + $14 + $30 + $15=$79. b. An offer of $15 compensation generates 3 volunteers to return another day: Fran, Jack and Jon. The four who go on the tour receive a total consumer surplus of $40 + $30 + $20 + $17=$107. The warden pays $45 in compensation payments to the three volunteers, which causes him a loss in economic surplus of $45 that is exactly offset by the gain in economic surplus to the three volunteers. Total economic surplus from the tour operation is now $107—$28 higher than before. c. The compensation policy is more efficient than the first-come-first-served policy because it establishes a market for a scarce resource that would otherwise be allocated by non-market means. People who choose not to miss the tour that day are paying an opportunity cost of $15 not to miss it. Therefore, only those people to whom the tour is worth more than $15 will actually take it. d. Suppose the Warden auctions off the right to take the tour by steadily increasing the tour price by $1 increments until only 4 people are willing to pay. The auction will stop when the price reaches $16, and Faith, Penny, Herman, and Kate will be the four remaining. The warden will collect $64 from the auction. He can then give refunds to Herman and Kate, who would have gotten to go for free under the first-comefirst-served scheme, so they will be just as well off as before. He can give $16 to Jack, which is $1 more than enough to compensate him for not getting to go. And he can give $15 to Jon, which is also $1 more than enough to compensate him. That leaves the warden with $1, so he too is better off than before. Faith is $1 better off than before, and
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Penny is $24 better off than before. All others are exactly as well off as before.4a. The equilibrium price is $5 and the equilibrium quantity is 3,000 units per week. The consumer surplus is the area between the demand curve and the price line—triangle ABC in the diagram—which is $4,500/wk. The producer surplus generated is the area of triangle ABD, which is $4,500/wk. Therefore, the total economic surplus is $9,000/wk.



Price ($/unit) 8 C P=2+Q 5



B



A



2 D



P=8-Q



3



8



Quantity (1000s per wk)



b. The tax shifts the vertical intercept of the supply curve up by $2 to $4. The new equilibrium price and quantity are $6 and 2,000 respectively. The tax revenue is $2(2,000), or $4,000/wk. Consumer surplus is now the area of the triangle A’B’C, which is $2,000/wk. Net of the $2 tax, sellers receive a price of $4 per unit. Their surplus is the area of the triangle D’ED, which is $2,000/wk. The tax revenue collected is ($2/unit)(2,000 units/wk) = $4,000/wk. Counting the revenue from the tax as part of total economic surplus, the new total economic surplus is thus $2,000/wk + $2,000/wk + $4,000/wk = $8,000/wk, or $1,000/wk less than without the tax.
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Price ($/unit) 8 C



P=4+Q



B'



A'



6



4



P=2+Q



E



D'



2 D



P=8-Q



2



8



Quantity (1000s per wk)



5. Profit is the difference between the company’s total revenue and its total cost. Producer surplus is the difference between total revenue and the firm’s reservation price for the quantity it sells. So the question boils down to whether the firm’s total cost of producing a given quantity is the same as its reservation price for selling that quantity. Its reservation price is, by definition, the lowest total dollar amount for which it could sell that quantity and still be no worse off than before. That dollar amount is the sum of the respective marginal costs of producing each unit. So producer surplus is the difference between total revenue and the sum of all marginal costs incurred. That is not the same as profit, which is total revenue minus the sum of not only all marginal costs incurred, but also fixed costs. 6a. The marginal cost curve for electric power in Charlotte would look like this:
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Price (cents/unit) 10



Marginal cost of power



1



Units of power per day



100



b. The city should charge 10 cents per unit since that is the marginal cost when residents use at least 100 units/day, which they will if the city charges 10 cents or less. It should charge 10 cents per unit to all users, even those who are receiving their power from the hydroelectric facility, since if those users were to cut their consumption, they would free up hydroelectric capacity, which could then be used to serve others who are currently receiving their power from the more costly steam generator. 7. The winter demand (DW in the diagram) can be served entirely by the underground spring, so the price should be 2 cents per hundred gallons in the winter months. Water must be drawn from the lake to meet demand in the summer months (DS in the diagram), so the price should be 4 cents per hundred gallons in summer.



Price (cents/100 gal) 20



DS



10 DW 4 2



MC 10,000



20,000



Q (100s of gal/day)



8a. As shown by the demand curve in the following diagram, Phil would make three more visits per semester to the walk-in clinic at a price of 0 than he would at a price of $24/visit. Phil’s total expenditure on medical care (insurance premiums Copyright  2004 – The McGraw-Hill Companies



plus payments for office visits) will thus differ by the cost of those three extra visits, namely $72/semester. Since policy A has to reimburse the cost of 6 visits, its premium will be 6($24)=$144/semester greater than policy B’s. P ($/visit) 48



24



A C



B



D



F



E



3



6



Q (visits/semester)



b. The value to Phil of the three extra visits he would take under policy A is given by the area of triangle BFE, which is $36/semester. Since that is less than his extra expense under policy A, he will choose policy B. c. If his alternative were to switch to policy A at a price of $72/semester more than the current price of B, Phil would pay up to $36/semester for the right to continue buying policy B at its current price. 9. At a price of $1/gal, Islandians will consume 5 million gallons of oil per year. The true marginal cost of oil for the nation is the international price, which is $2/gal. If Islandians had been charged this price they would have consumed only 4 million gal/yr. The lost surplus from consuming the larger amount of oil is the cumulative difference between the cost of the oil and the most they would have been willing to pay for it. This difference is the area of the shaded triangle in the diagram, or $500,000/yr. P ($/gal) 6



Lost surplus



2 1



4



5



6



10a. The demand curve is as shown in the diagram.
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P ($/gal) 6
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Lost surplus
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b. With the subsidy, each family receives consumer surplus equal to the area of triangle ADE. Without the subsidy, consumer surplus equals the area of triangle ABC. The difference is the area BCED, which equals $4.50/yr. c. The government's oil subsidy per family is ($1/gal)(5 gal/yr)=$5/yr. So the government could cut each family's taxes by $5/yr by not subsidizing oil. d. The family's net gain would be the $5 it saves in taxes minus the $4.50 it loses in consumer surplus from its heating oil purchases, or $0.50/yr. e. The aggregate gain from the tax cut and removal of the subsidy is $500,000/yr, the same as the loss in total consumer surplus that resulted from the subsidy.



Sample Homework Assignment 1. Assume the market for fruit from a local fruit stand has the supply and demand curves given below. P = .9 - .08 Q



P = .1 + .02 Q



Where P is in dollars and Q is in hundreds of pounds. Use the information given to a. b. c. d.



find equilibrium price and quantity in the market. calculate consumer surplus at equilibrium. calculate producer surplus at equilibrium. determine total economic surplus.



2. Using the market information provided in question 1 above, calculate the loss in total economic surplus if a price ceiling is imposed on the market at a price of $.20. 3. Assume the supply and demand curves for cars given below. Calculate the deadweight loss that results from a tax of $100 per car collected from sellers. Hint: graph the curves. P = 15,000 - 2,500 Q



P = 10,000



Where P is in dollars and Q is in millions of cars per month. Copyright  2004 – The McGraw-Hill Companies



Key



1.a. P = $.26, Q = 8 1b. Consumer surplus = 1/2 (8) (.64) = 1/2 (5.12) = 2.56 1c. Producer surplus = 1/2 (8) (.16) = 1/2 (1.28) = .64 1d. Total economic surplus = C.S. + P. S. = 2.56 + .64 = 3.2 2. The loss in economic surplus is the shaded area on the graph, which equals area A + area B = [1/2 (3) (.24)] + [1/2 (3) (.06)] = 1/2 (.72) + 1/2 (.18) = .36 + .09 = .45. Price .50



Supply A



.26 B .20 Demand



3. See the graph below. The deadweight loss equals the loss in consumer surplus which is 1/2 (100) (.04) = 1/2 (4) = 2 million cars Price 15,000



10,100 10,000



Supply + $100



dwl



Supply Demand



1.96
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2.0



Quantity



Sample Quiz Multiple Choice



1. A situation is efficient if a. b. c. d. e.



no change can help some people without hurting others. the gain for some people offsets the loss for others. the gain for some people more than offsets the loss to others. consumer surplus is maximized. producer surplus is maximized.



2. Assume I bring 30 cookies into a class with 30 students. Which of the following situations is Pareto efficient? a. b. c. d. e.



I give one cookie to each student. I give all 30 cookies to one student. I divide all of the cookies equally among the female students. I let the best 15 students have 2 cookies each. all of the above



3. If a market is not in equilibrium, which of the following is always true? a. b. c. d. e.



The quantity exchanged is below equilibrium quantity. The quantity exchanged is above equilibrium quantity. The price is above the equilibrium price. The price is below the equilibrium price. No transaction can be made that will benefit both a buyer and seller.



4. Total economic surplus is a. the sum of all the individual economic surpluses gained by buyers and sellers in a market. b. the sum of producer and consumer surplus in a market. c. maximized at market equilibrium. d. a measure that can be used to determine efficiency. e. all of the above 5. A price ceiling a. b. c. d. e.



prevents sellers from charging less than a certain amount. leads to efficiency in the market. must be above equilibrium price to have an effect on the market. results in a loss in total economic surplus. all of the above
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6. A policy that reduces total economic surplus a. b. c. d. e.



changes who gets the largest slice of the pie. gives everyone a larger slice of the pie. increases the size of the pie. redistributes a pie of equal size. makes society better off (improves the taste of the pie).



7. Price subsidies will a. b. c. d. e.



increase consumer surplus, but not producer surplus. increase producer surplus, but not consumer surplus. increase both consumer and producer surplus. decrease both consumer and producer surplus. vary in their effect, depending on the specific market.



8. A price subsidy a. b. c. d. e.



guarantees that suppliers will receive at least a specified amount for their product. guarantees that consumers will pay at least a specified amount for a product. increases total economic surplus. leads to economic efficiency. creates a shortage in the market.



9. Which policy is most efficient when dealing with overbooked airline flights? a. b. c. d. e.



first-come, first-served policy compensation policy a price ceiling a price floor random selection



10. If the government places a tax on sellers in a market, who will pay the tax? a. b. c. d. e.



only sellers more the sellers than buyers buyers and sellers equally only buyers it depends on the situation in the market



Problems/Short Answer



1. Assume a tax of $10 per unit is placed on sellers in the market for bicycles. Use the supply and demand functions below to find each of the following;
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P = 150



P = 300 - 7.5 Q



Where P is in dollars and Q is in millions of bicycles. a. b. c. d.



consumer surplus before the tax. consumer surplus after the tax. the loss in consumer surplus from the tax. How does deadweight loss from the tax compare to the loss in consumer surplus in this particular situation? Explain.



2. Use a graph to show the effect of a price ceiling on total economic surplus. Be sure to identify consumer and producer surplus before and after the price ceiling using your graph. Key Multiple Choice 1. a 2. e 3. a 4. e 5. d 6. c 7. d 8. a 9. b 10.e Problems/Short Answer



1a. C.S. before the tax = 1/2 (20) (150) = 1/2 (3000) = 1500 1b. C.S. after the tax = 1/2 (18.67) (140) = 1/2 (2613.8) = 1306.9 1c. The loss in consumer surplus = 1500 - 1306.9 = 193.10 1d. Since the supply curve is horizontal (the price elasticity of supply is infinite), there is no producer surplus in this case. Consumer surplus decreases by 193.10, but (10)(18.67) = 186.70, is collected in tax revenue. Deadweight loss = loss in C.S.- tax revenue which is 193.10 - 186.70 = 6.4. The deadweight loss triangle, calculated directly, equals 1/2 (1.33) 10 = 1/2 13.3 = 6.65 (which equals the above when rounding error is considered).
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2. Price



a Supply b c



d



e



f



ceiling g



h



Demand



Quantity Consumer surplus before the ceiling = area ace Consumer surplus after the ceiling = area abgf Producer surplus before the ceiling = area ceh Producer surplus after the ceiling = area fgh Loss of economic surplus is shown on the graph as the shaded area.
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Chapter 8 The Quest for Profit and the Invisible Hand Overview This chapter looks in depth at the forces that guide the invisible hand. It presents the concepts of profit, cost, and price. The chapter covers the definition of profit, the types of profit, how profit is measured, and how the results of the quest for profit affect markets and society. It covers implicit and explicit costs and the two functions of price. Finally, the chapter discusses cases in which misunderstanding the invisible hand results in costly errors in everyday decision-making and in government policies. Core Principles Efficiency Principle - the main focus of the chapter is on the nature of the forces that guide the invisible hand. It discusses price, costs, profit, entry and exit in terms of incentives and their effect on social well-being. Important Concepts Covered • • • • • • • • •



Invisible Hand Theory No-Cash-on-the-Table Principle Smart-for-One, Dumb-for-All Principle Allocative and rationing functions of price Present Value Explicit and implicit costs Efficient Markets Hypothesis Economic, accounting, and normal profit Economic loss



Teaching Objectives After completing this chapter, you want your students to be able to Define explicit and implicit costs Define accounting, economic, and normal profits Understand the relationships between economic, accounting, and normal profits Explain how economic profits and losses motivate behavior Define and illustrate the two functions of price Define and discuss the Invisible Hand Theory Differentiate between economic profit and economic rent
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Discuss the diffusion of cost saving innovations Discuss the role of the invisible hand in regulated markets Define and calculate the price of a company's stock Define and calculate the time value of money Define and calculate present value Define and explain the efficient markets hypothesis Discuss the limitations of the "No-Cash-On-The-Table" Principle Explain how the invisible hand may encourage "Smart for One, Dumb for All"



In-Class Activities Expernomics, Vol. 1, #2 (Fall 1992) classroom experiment "Psycho-economics" dealing with the invisible hand. Expernomics, Vol. 7, #1 (Spring 1998) classroom experiment dealing with the efficient market hypothesis.



"Profits and Interest" video #23 from the "Economics U$A" series.



Chapter Outline I. Introduction/Overview A. The profit motive and the Invisible Hand II. The Central Role of Economic Profit A. Three Types of Profit 1. accounting profit (TR - explicit costs) 2. economic profit, a.k.a. excess profit (TR - explicit costs - implicit costs) 3. normal profit B. Differences between the three types of profit C. Importance of the distinction between the three types of profit D. Effect of entry and exit on profit III. Invisible Hand Theory A. Two Functions of Price 1. rationing 2. allocative B. Invisible hand theory 1. responses to profits and losses 2. corn market example C. Importance of Free Entry and Exit 1. barriers to entry D. Economic Rent Versus Economic Profit IV. The Invisible Hand in Action A. Economic Naturalist 8.1: "Why do supermarket checkout lines all tend to be roughly the same length?" Copyright  2004 – The McGraw-Hill Companies



B. The Invisible Hand in Regulated Markets 1. Economic Naturalist 8.2: "Why do New York City taxicab medallions sell for more than $250,000?" 2. Economic Naturalist 8.3: "Why did major commercial airlines install piano bars on the upper decks of Boeing 747's in the 1970's?" C. The Invisible Hand in Anti-poverty Programs D. The Invisible Hand in the Stock Market 1. calculating share values 2. calculating present value of future costs and benefits 3. The Efficient Market Hypothesis 4. Economic Naturalist 8.4: "Why isn't a stock portfolio consisting of America's "best managed companies" a good investment?" E. The Distinction Between an Equilibrium and a Social Optimum 1. No-Cash-on-the-Table Principle 2. Smart-for-One, Dumb-for-All Principle 3. Economic Naturalist 8.5: "Are there "too many" smart people working as corporate earnings forecasters?" 4. equilibrium versus social optimum



Economic Naturalist Discussion Questions 1. Why does the price of a stock fall after announcement of lower than predicted earnings for a period? (The Efficient Market Hypothesis -- the demand for the stock falls while the supply is constant) 2. When given a choice between a cookie right now and a whole box of cookies tomorrow, why would a young child choose one cookie right now? (children have a limited understanding of time and hence an extremely large -- perhaps infinite -discount rate) 3. Why were there suddenly so many ice cream desserts named after natural disasters following the successful introduction of Dairy Queen's "Blizzard" (ice cream with different ingredients swirled in)? (profits led to entry by other firms)



Answers to Text Questions and Problems Answers to Review Questions



1. Largely because of productivity increases in manufacturing, wage rates have risen steadily over the past decades. Thus the cost of repairing a radio is now higher than the price of a new one. 2. If the owner of a business supplies valuable resources to the firm, he may earn an extremely large normal profit yet still earn zero economic profit. Copyright  2004 – The McGraw-Hill Companies



3. Entry to and exit from a market shift supply curves and cause price changes that eliminate economic profit. No similar process affects the rent to factors of production that are not easily duplicated. 4. Even when fare reductions were prevented by regulators, airlines competed with one another by offering costly services. 5. An earlier payment is worth more than a later one because it could earn interest while you are waiting for the later payment. Answers to Problems



1a. False: the maxim tells us that there are no unexploited economic opportunities when the market is in long-run equilibrium. b. False: firms in long-run equilibrium have to make an accounting profit in order to cover the opportunity cost of resources supplied by their owners. c. True: These firms can earn economic profits until other firms adopt their innovations. As the innovations spread, the industry supply curve will shift down, causing the market price of the good to fall and eroding the short-term economic profit. 2. The reason these firms' shares are valuable is that once their products have established a market niche, the firms will cease to give them away. The anticipated future profits of such companies lead investors to bid for their shares now. 3a. John's accounting profit is his revenue minus his explicit costs, or $750 per week. b. Yes: his opportunity cost of his labor to run the café is $1,000 - $275, or $725 per week. Adding this implicit cost to the explicit costs implies that the café is making an economic profit of $25 per week. And since $25>0, John should stay in business. c. John's opportunity cost rises by $100, to $825 per week. The café is thus now making an economic loss of $75 per week. d. The accounting profit would now be $1,750/yr. The answer to part b. would not change. If John had $10,000 of his own to invest in the café, he would forgo $1,000/yr in interest by not putting the money in a savings account. That amount is an opportunity cost that must be included when calculating economic profit. e. To earn a normal profit, the café would have to cover all its implicit and explicit costs. The opportunity cost of John's time is $1,000/yr, whereas the café's accounting profit is only $750/yr. Thus, the café would have to earn additional revenues of $250/yr to make a normal profit. 4a. Jacobs will earn $600,000/yr, the normal salary for a designer plus the economic rent he collects for his special talent. 5/6 of his salary is economic rent. b. If Jacobs’s employer withholds some of the additional revenue it takes in as a result of hiring him, some other advertising company will offer him a higher salary and still manage to earn an economic profit. Bidding for Jacobs will continue until firms are indifferent between paying him $600,000 and hiring any other designer for $100,000.
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5. Assuming that all tofu firms initially earn zero economic profit, the innovation will cause one tofu factory’s costs to fall. The firm that owns the factory will make an economic profit in the short run, because the market price of tofu will not change. As other firms adopt the innovation, they too will make an economic profit. This economic profit will attract new firms into the industry, and so the supply curve for tofu will begin to shift to the right, causing the market price of tofu to fall. The decline in price will continue as more firms enter, until there is no more economic profit to be made. 6. If the import licenses were free and could not be transferred, owners of each license would make an economic profit of $20,000/yr. When the annual interest rate is 10 percent, the most a buyer will be willing to pay for a stream of economic profits of $20,000/yr is the amount of money she would have to put into a savings account to earn that much interest each year. This sum of money is $200,000. If the import licenses are auctioned, they will sell for this price, and the government will earn an economic rent of $200,000 per license. The buyers of the licenses will make no economic profit. 7a. A cotton farmer would make a short-run economic profit of $60,000 revenue$10,000 rent - $4,000 marketing cost - $6,000 opportunity cost, or $40,000/yr. In the long run, factory workers would want to move into cotton farming, and would thereby bid up the rent on cotton farms. The rent would continue to rise until it reached $50,000 per farm. At that point the incentive to leave a factory job would no longer exist, because cotton farmers would again be making zero economic profit. b. Landowners would reap the long-term benefits of the scheme. Their income would rise by $40,000/yr. per 120-acre plot. 8. The question you should ask is: How much money would your friend need to put in the bank at 20 percent interest to generate annual earnings of $30,000? To find out, simply let X denote that amount in the equation X(.2) = $30,000 and solve: X = $30,000/.2 = $150,000. 9. If you pay $X for the orchard, the opportunity cost of your investment is (0.10)($X)/yr. The opportunity cost of your time is $10,000/yr. The highest value of X for which you would be willing to own and manage the orchard is the value that yields zero economic profit. To find that value, solve $25,000/yr – (.10)($X)/yr - $10,000/yr = 0: X = $150,000/yr. 10a. The most Louisa would be willing to pay in experimental costs is $500,000. She could charge all 100,000 patrons $5 more, but only for one night. After the first night, other producers would figure out the recipe and compete the price back down to $5 per plate. b. With a patent that lasts one year, Louisa would be willing to pay up to $182.5 million dollars ($500,000/day)(365 days/year). She could charge an additional $5 per meal each night of the year before the other producers could copy her recipe.
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Sample Homework Assignment 1. Assume you own and manage your own fruit stand. The financial information for the stand is given below (all values are monthly). Wholesale fruit cost Labor Fruit stand lease Monthly revenue



$2,000 $800 $1,000 $5,000



Answer each of the following, based on the information provided. a. Calculate your accounting profit b. If your other employment opportunity is to earn $1000 per month working at a t-shirt stand (and you are equally happy selling fruit or t-shirts), what is your economic profit? Should you continue selling fruit? Explain. c. What happens to your economic profit if you enjoy selling t-shirts and would be willing to forego up to $250 per month to work selling t-shirts rather than fruit? Should you continue selling fruit? Explain. 2. Assume you are currently working in a government job that pays $20,000/year and you have $40,000 in an account earning 10% interest. You have the opportunity to buy a fruit orchard that produces $23,000/year in revenue for a price of $50,000. You have always wanted to work in the fruit industry. Should you buy the orchard? Explain. 3. Assume you have an idea for a new fruit picking machine that will cost the same as current fruit picking methods but will yield 10% more revenue because it will pick more fruit and damage less. To develop the new machine you would have to take two years of from your $25,000/year job managing the fruit company. Other fruit companies would figure out the new technology in time to use it after only one season. Should you take the time off to develop the new machine if annual fruit revenue is $500,000? Explain. (assume an interest rate of 0) Key



1a. Accounting profit = TR - (total explicit costs) = 5000 - 3800 = 1200 1b. Economic profit = TR - (total implicit and explicit costs) = 5000 - (3800 + 1000) = 5000 - 4800 = 200. Yes, because economic profit is positive. 1c. Economic profit becomes -50. 5000 - (3800 + 1000 + 250) = 5000 - 5050 = -50. No, because economic profit is negative.
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2. The opportunity cost of your investment is .10(50,000) = 5,000/year. The opportunity cost of your time is 20,000/year. Total opportunity cost equals 25,000/year. For zero economic profit, the revenue from the orchard plus your enjoyment of working with fruit must equal your opportunity cost. So, enjoyment must equal opportunity cost - revenue. Since revenue = 23,000, your enjoyment must equal 25,000 - 23,000 or 2,000/year. You should buy the orchard if the enjoyment from working with fruit is worth $2000/year or more to you. 3. The cost of producing the machine is $50,000 (two years of a $25,000 salary). It will earn .10(500,000) in increased profits for 1 year ($50,000), so economic profit is zero and either choice yields the same result.



Sample Quiz Multiple Choice



1. According to Adam Smith, we get our dinner from the butcher and baker due to their a. b. c. d. e.



invisible hands. benevolence. humanity. self interest. knowledge of our necessities.



2. Which of the following is not a type of profit discussed by economists? a. b. c. d. e.



accounting economic excess normal explicit



3. Which of the following is the difference between accounting profit and economic profit? a. b. c. d. e.



accounting profit considers all costs economic profit considers only implicit costs normal profit equal to excess profit zero



4. If accounting profit is less than normal profit, then the firm is earning a. a loss. b. an economic profit.



Copyright  2004 – The McGraw-Hill Companies



c. an excess profit. d. negative accounting profit e. equal to opportunity cost. 5. Assume you own your own business and your explicit costs are $10,000/year. You could earn $11,000 in your next best alternative job. Your revenue is $12,000/year. What is your accounting profit? a. b. c. d. e.



1000 2000 11000 12000 22000



6. Assume you own your own business and your explicit costs are $10,000/year. You could earn $11,000 in your next best alternative job. Your revenue is $12,000/year. What is your economic profit? a. b. c. d. e.



1000 2000 11000 12000 22000



7. If firms in an industry earn less than a normal profit, a. b. c. d. e.



firms will exit. the price of resources in the industry will fall. the opportunity cost of resources in the industry will fall. The price of the industry's product will eventually rise. all of the above



8. In the long-run, firms will earn a. b. c. d. e.



zero accounting profit. zero economic profit. negative accounting profit. positive economic profit. positive normal profit



9. The rationing function of prices is to a. b. c. d.



distribute scarce goods to those who value them most highly. direct resources away from "over crowded" markets. direct resources towards markets that are under-served. make markets more equitable.
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e. keep consumers from buying too much. 10. Which of the following can be a barrier to entry? a. b. c. d. e.



copyright protection patents regulation product compatibility all of the above



Problems/Short Answer



1. Assume you own, manage and are the only employee for a t-shirt concession at a college sports arena. The financial information for the business is given below. Retail price of shirt Number of shirts sold per day Cost of plain t-shirt Cost of t-shirt design Equipment rental fee (per day) Stand rental fee (per day)



$15 100 $5 each $5 each $100 $200



Answer the following, based on the information provided. a. What is your accounting profit? b. Your next best alternative job is to work as a manager for another local retail business. If your economic profit is zero, how much could you earn as a manager for another business? c. Assume you enjoy owning and operating the t-shirt stand (you value it at $100 per day). If your total costs increased to $1600, and if you shut down total cost would be zero, should you continue selling t-shirts? Explain. 2. Assume you have a permanent patent on a new machine for making t-shirts. The revenue from the new machine has production costs of $300,000 and generates $500,000 in revenue. If the annual interest rate is 10%, what is the market value of the patent? Key Multiple Choice 1. d 2. e 3. c
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4. a 5. d 6. a 7. e 8. b 9. a 10. e Problems/Short Answer



1a. TR = $15 x 100 = $1500 TC (explicit) = $5 (100) + $5 (100) + 100 + 200 = 500 + 500 + 100 + 200 = $1300 Accounting profit = 1500 - 1300 = $200/day 1b. If economic profit is zero, then your next best alternative (opportunity cost) must equal $200/day. TR - TC (implicit + explicit) = 0, so implicit cost (opportunity cost) = TR - TC (explicit) = 1500 - 1300 = 200. 1c. No, you should not continue selling t-shirts. Accounting profit now equals negative $100. Even though you value the work at $100, you should shut down the stand. The $100 value of working at the stand covers the accounting loss, but you can not cover your opportunity cost (the income form working in another job). 2. The question is: How much money would you need to put in the bank at 10 percent interest to generate annual earnings of $200,000 (i.e. $500,000 - $300,000)? Let X denote that amount in the equation X(.1) = $200,000 and solve: X = $200,000/.1 = $2,000,000.
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Notes on Teaching:



Part 3 Market Imperfections



Overview Part III moves away from the competitive outcome and efficiency to look at market imperfections. Chapter 9 presents the monopoly model and Chapter 10 uses game theory to illuminate interactions among oligopolists and other imperfectly competitive firms. Market failures are discussed in Chapter 11 (externalities) and Chapter 12 (imperfect information). What’s New? Chapter 9 now includes a more detailed discussion of economies of scale and network economies. The presentation of cost curves added to Chapter 6 allows a graphical representation of a monopoly firm’s profit maximizing point. The discussion of public policy toward natural monopoly, previously in chapter 14, is now included in chapter 9. Other topics added in this section include; tit-for-tat strategy in chapter 10, expanded graphical treatment of external costs and benefits in Chapter 11, and moral hazard in Chapter 12. Notes and Suggestions In this section, students move form their first market structure model, perfect competition, to monopoly. It is important to make it clear to students how the characteristics of the different market structures are reflected in the graphs they see and draw. A first distinction to be made is that the monopoly graph represents both the firm and the industry (since the firm IS the industry). The next important distinction is the difference between the demand (and therefore the marginal revenue) curve of a competitor and a monopolist. If the reasons for the different curves are not emphasized, students can approach the graphical analysis as a series of graphs to be memorized (e.g. the profit, loss, and normal profit graphs for perfect competition and the profit, loss, and normal profit graphs for monopoly). However, if students can see the two major differences that lead to each case (profit, loss) for monopoly and competition, they more fully understand – and with less work! The two major differences on the graphs are the slope of the demand curve and the placement of the average cost curve. It can be helpful to explain, each and every time a graph is drawn or discussed, that the firm’s demand curve in competition is horizontal because it is a price taker and the demand curve for a monopolist slopes downward because the monopoly must lower price to sell one more. This leads in to the explanation of what the MR curve looks like. If your students begin to tell the story with you as you draw a graph on the board, it is a good sign! The second important point to make as you add monopoly graphs to the competition graphs is that all cases (profit, loss) are the same except for the placement of the average cost curve. Relatively high costs lead to losses and relatively low costs lead to profits. Other links between previous chapters and this section include profit maximization and price elasticity of demand. Make sure student see the analogy between P = MC in perfect
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competition (where MR = P) and MC = MR for a monopoly. The discussion of price discrimination is an excellent place to review elasticity of demand and show how it can be used to analyze real world firm behavior. The graphical analysis used to present competition and monopoly can be used to gain student support going in to Chapter 11. Explaining that interdependence in oligopoly markets does not allow for curves to be graphed can even elicit a cheer from some classes. However, it is then necessary to explain why the new approach, game theory, is needed for analysis in these situations. John Nash’s Nobel Prize in Economics, and the popular book/movie “A Beautiful Mind” can help to illustrate how interesting and important game theory can be. Make sure students understand that most firms fall along a spectrum between perfect competition and monopoly. Chapter 11 and 12 are important chapters to follow up Part II. The discussion of market efficiency must be balanced with the coverage of market failures. It is important to reference the results and conclusion regarding efficiency and the invisible hand to make it clear when markets may not achieve the desired results.
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Chapter 9 Monopoly and Other Forms of Imperfect Competition Overview This chapter introduces imperfectly competitive market models. It focuses on the ways in which markets served by imperfectly competitive firms differ from those served by perfectly competitive firms. The chapter discusses the ability of firms in imperfectly competitive markets to earn an economic profit and the less evident role of the invisible hand in imperfectly competitive markets. Core Principles Cost-benefit Principle - The chapter coverage of monopoly applies the decision rule MC = MR to find profit maximizing quantity. Efficiency Principle - The chapter looks at the invisible hand in imperfectly competitive markets in comparison to competitive markets to show that it is less in evidence with monopoly, oligopoly and monopolistic competition. Important Concepts Covered • • • • • • •



Economies of Scale (Returns to Scale) Marginal Revenue Market Power Monopolistic Competition Monopoly/Natural Monopoly Oligopoly Price Discrimination



Teaching Objectives After completing this chapter, you want your students to be able to: Define an imperfectly competitive market List the three types of imperfectly competitive markets Explain the difference between a perfectly and imperfectly competitive market Define market power Discuss the sources of market power Define economies of scale Define natural monopoly
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Explain the relationship between fixed costs and economies of scale Define marginal revenue Contrast marginal revenue of a perfectly competitive firm with marginal revenue of a monopolist Calculate marginal revenue Apply the marginal revenue equals marginal cost rule for a monopolist Illustrate deadweight loss due to monopoly Define price discrimination Discuss the difference between perfect and imperfect price discrimination Illustrate and explain why a monopolist has an incentive to price discriminate Explain the hurdle method of price discrimination Discuss examples of the hurdle method of price discrimination



In-Class Activities "Monopoly" video #19 from the Economics U$A" series. "Market Failure: Monopoly" video from the "Introductory Economics" series.



Chapter Outline I.



Introduction/Overview A. Price setters B. Different forms of imperfect competition 1. pure monopoly 2. oligopoly 3. monopolistic competition C. Downward sloping (versus perfectly elastic) demand II. Market Power A. Five Sources of Market Power 1. exclusive control over inputs 2. patents and copyrights 3. government licenses or franchises 4. economies of scale a. natural monopolies 5. network economies B. Economies of scale 1. total and average costs with economies of scale 2. fixed cost in relation to marginal cost a. research and development 3. Economic Naturalist 9.1: “Why does Intel sell the overwhelming majority of all microprocessors used in personal computers?” III. Profit Maximization for the Monopolist A. Marginal revenue for the monopolist Copyright  2004 – The McGraw-Hill Companies



1. marginal revenue is less than market price for monopolist 2. graph of marginal revenue C. Profit maximization decision rule 1. marginal revenue equals marginal cost 2. marginal revenue is less than price 3. being a monopolist doesn’t guarantee profit IV. Why the Invisible Hand Breaks Down Under Monopoly A. Monopoly is socially inefficient B. For monopoly, efficiency occurs where demand intersects the marginal cost curve C. Dead weight loss 1. attempts to limit monopoly power V. Price Discrimination A. Economic Naturalist 9.2: “Why do many theatres offer discount tickets to students?” B. Price discrimination and output C. Perfectly discriminating monopolist 1. no efficiency loss D. Imperfect price discrimination E. The hurdle method of price discrimination 1. perfect hurdle 2. efficiency a. increased consumer surplus b. increased producer surplus c. not socially efficiency 3. examples 4. Economic Naturalist 9.3: “Why might an appliance retailer instruct its clerks to hammer dents into the sides of its stores’ refrigerators?” VI. Public Policy Toward Natural Monopoly A. State ownership B. State regulation C. Exclusive contracting D. Anti-trust laws



Economic Naturalist Discussion Questions 1. If you want to send a letter using a private company like Federal Express, why do you have to put your letter into a large cardboard envelope? (because the US Postal Service has a government franchise for the delivery of letters - but not packages) 2. Why were copying machines often referred to as Xerox machines (and copies as Xeroxes) when in fact copy machines are made by a number of different companies? (Xerox was the only producer of copy machines for a long time because of patents on the copying process and other measures)
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3. Why would a company require that consumers complete a lengthy process (collecting proof-of-purchase seals and UPC symbols, requiring special forms and cash register receipts, etc.) to receive a rebate on a product? (the hurdle method of price discrimination)



Answers to Text Questions and Problems Answers to Review Questions



1. The pure monopolist, the oligopolist, and the monopolistically competitive firm all face downward-sloping demand curves. 2. A firm with market power is one that faces a downward-sloping demand curve for its product. Such a firm can choose its price or its quantity, but it cannot choose both. Once it chooses one, the other is determined. 3. Without patent or copyright protection, firms would have little incentive to incur the costs needed to develop new products. The gains from encouraging new product development generally outweigh the temporary inefficiency of higher prices. 4. The monopolist must cut price on all units in order to expand sales, whereas the perfectly competitive firm can sell any number of additional units at the market price. 5. The natural monopolist, like any other monopolist, sets price above marginal cost. But since marginal cost for the natural monopolist is less than average cost, average cost may exceed price at the profit-maximizing level of output, in which case the monopolist would experience an economic loss.



Answers to Problems 1. As shown in the following table, Volvo’s greater production volume gives it substantially lower average production cost, and this advantage helps explain why Volvo’s market share has in fact been growing relative to Saab’s. Saab Volvo annual production 50,000 200,000 fixed cost $1,000,000,000 $1,000,000,000 variable cost $500,000,000, $2,000,000,000 total cost $1,500,000,000 $3,000,000,000 Average cost per car $30,000 $15,000 2a. False. The industry demand curve is downward sloping in both cases, but from the individual perfectly competitive firm’s point of view, the demand curve is horizontal. Because the individual firm is too small to affect the market price, it can sell as many units as it wishes at that price.
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b. True. If they try to charge a higher price they will lose all their business; if they try to charge a lower price, they will not be maximizing profit. c. True. This is the essential feature of natural monopoly. 3. The answer is c. The monopolist chooses the output level at which marginal revenue equals marginal cost and then charges a price consistent with demand at that level of output. Since price always exceeds marginal revenue, price is greater than marginal cost. There is no shortage: at the output chosen, demand and supply coincide. And the monopolist has no reason to maximize marginal revenue (which would require producing zero units of output). 4. The answer is a. The demand curve and the marginal revenue curve would coincide, because the monopolist would sell each successive unit of output at exactly its reservation price, so that unit would generate revenue identical to the reservation price. The final unit of output would be sold at a price equal to marginal cost, so e is wrong: the outcome would be socially efficient. Because two or more consumers might have the same reservation price, c is wrong. 5. To charge different prices to different customers for essentially similar products with similar costs of production, the seller must create a hurdle to separate customers with high reservation prices from those with lower reservation prices. This hurdle often involves a minor difference in quality. For example, a well-known mail-order firm sells down-filled comforters with a plain stitch pattern at a lower price than slightly warmer comforters with a fancier stitch pattern. The price differential is about 100 percent. 6. The socially desirable price to charge is the one at which the marginal benefit to consumers equals the marginal cost of production. However, natural monopolies are usually characterized by very large fixed costs and relatively low marginal costs. The high fixed costs mean that average cost is greater than marginal cost, so that charging a price equal to marginal cost implies economic losses. An example is the London Underground, which incurred huge fixed costs tunneling, laying railway line, building stations and acquiring rolling stock. However, this transport system incurs virtually no additional cost when an additional passenger travels from Heathrow airport to Trafalgar Square. Charging a price equal to the marginal cost would thus fail to cover the average cost of a ride. One way the London Underground deals with this problem is by offering a railcard that entitles customers to unlimited travel within a certain period. With this card, the marginal cost to the consumer of an additional journey is zero.



Copyright  2004 – The McGraw-Hill Companies



7a. To answer this question, we need a table of George’s total and marginal revenue:



Customer



Reservation price ($/photo)



Total revenue ($/day)



A



50



50



Marginal revenue ($/photo) 50 42



B



46



92 34



C



42



126



D



38



152



E



34



170



F



30



180



G



26



182



H



22



176



26 18 10 2 -6



Since marginal cost = $12, George will set a price consistent with serving only the first five customers. That price is the reservation price of the fifth customer, $34. His profit will be $170 - $60, or $110 per day. b. The consumer surplus = $(50 + 46 + 42 + 38 + 34) - $170, or $40 per day. c. The socially efficient number is 8, since each customer has a reservation price that exceeds the marginal cost of production. d. George will produce 8 portraits, and his economic profit will be $(50 +….+22) - $96, or $192 per day. e. No consumer surplus will be generated. f. The ability to offer a rebate coupon allows George to divide his market into two submarkets. The table of total and marginal revenue for the list-price sub-market is as follows:
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Customer



Reservation price ($/photo)



Total revenue ($)



A



50



50



B



46



92



C



42



126



D



38



152



E



34



170



Marginal revenue ($/photo) 50 42 34 26 18



George should set the price at $34 and sell 5 photos per day in this market. In the discount-price sub-market, the table of total and marginal revenue is as follows: Customer



Reservation price ($/photo)



Total revenue ($/day)



F



30



30



G



26



52



H



22



66



Marginal revenue ($/photo) 30 22 14



The discount price should be $22; George should sell three photos in this market. g. George’s economic profit is now $34(5) + $22(3) - $96, or $140. The consumer surplus is $(50+46+42+38+34) - $170, plus $(30+26+22) - $66, or $52. 8a. The marginal revenue curves are 12 - 4Q, 8 - 6Q, and 10 - 8Q, respectively. b. The Michigan Cinema should set marginal revenue equal to marginal cost in each market. The resulting quantities in each market are 250, 100, and 100, respectively. The corresponding prices are $7 for adults on Saturday night, $5 for children on Sunday afternoon, and $6 for adults on Sunday afternoon. 9abc. MR=80 - Q. P



MC=Q



80 p*=60



q*=40



80



160
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Q



d. Profit = total revenue - total cost = (60)(40) - 400 - (40)(40)/2 = 1200. e. Consumer Surplus = 400=(1/2)(40)(20). 10. Price Quantity Total Revenue



$1 1 $1



$.90 2 $1.8 0 $.80



$.80 3 $2.4 0 $.60



$.70 4 $2.8 0 $.40



$.60 5 $3.0 0 $.20



$.50 6 $3.0 0 $0



$.40 $.30 $.20 $.10 7 8 9 10 $2.8 $2.4 $1.8 $1 0 0 0 $-.20 $-.40 $-.60 $.80



Marginal $1 Revenue a. See the table. b. MR=MC at a price of $.60. c. Profit=5*(.6 - .2)=$2. Consumer surplus = ($1 - $0.60)+ ($0.90 - $0.60)+($0.80 $0.60)+($0.70 - $0.60)=$1. d. She should set P = MC; therefore P = $.20. e. She would charge persons A through I their respective reservation prices. Doing so would earn her a profit of $3.60, which is the same as the total economic surplus in part (d).



Sample Homework Assignment 1. A firm's total cost function is TC = 250 + .5Q. a. Graph the firm's TC, MC and AC functions. b. Find total fixed cost, total variable cost and average cost for this function. Break average cost into average fixed cost and average variable cost. c. What happens to average variable cost and average fixed cost as output rises? d. Will AC ever equal MC? If so, at what quantity. If not, why not? 2. You own and operate a fruit stand. Your demand curve is given by P = .5 - .002Q, where P is in dollars and Q is in pounds of fruit. Your marginal cost curve is MC = .006Q. Your fixed costs equal $10. a. b. c. d. e.



Graph you demand and marginal cost curves. Derive and graph your marginal revenue curve. Calculate and profit maximizing price and quantity and show them on your graph. Calculate your profit. Calculate consumer surplus at the profit maximizing P and Q.



3. You own and operate a dry cleaning business. You are the only dry cleaning service in the area and your goal is to maximize profits. You clean a business suit for 8 customers per day, each with a reservation price shown in the table below. The total cost of cleaning each suit is $4.25.
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Customer



Reservation Price ($ per cleaning)



A 6.00 B 5.80 C 5.60 D 5.40 E 5.20 F 5.00 G 4.80 H 4.60 _______________________________ a. Find the profit-maximizing price and quantity, and your resulting profit, if you charge a single price to clean suits. b. How much consumer surplus is generated each day at the profit-maximizing price? c. What is the socially efficient number of cleanings? d. Suppose consumers A, B, C and D are women and consumers E, F, G, and H are men. If you charge a different price for cleaning suits to men and women, what will the price and quantity be for men and women? e. Calculate consumer surplus and profit if men and women are charged different prices. f. What would prevent you form charging different prices to customers based on sex? Key



1a. See graph in text. 1b. TFC = 250, TVC = .5Q, AC = 250+.5 Q/Q, AFC = 250/Q, AVC = .5Q/Q = .5 1c. AFC declines as Q increases, AVC remains constant at .5. 1d. No, MC = .5 and AC = .5 + 250/Q so AC can't equal .5 unless Q is infinite. 2a. Price .5



MC



.4 .38 .3 D MR 50



62.5
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Pounds of fruit



2b. MR = .5 - .004 Q 2c. Equilibrium P = .4, equilibrium Q = 50 2d. Profit = TR - TC = (.4) (50) - 10 - (.3) (50) = 20 - 10 - 15 = 20 - 25 = -5 2e. Consumer surplus = 1/2 (50) (.1) = 1/2 (5) = 2.5 3a. P = $5.20, Q = 5, Profit = TR - TC = (5.20) (5) - (4.25) (5) = 26 - 21.25 = 4.74 3b. Consumer surplus = .8 +.6 +.4 +.2 = 2.00 3c. Since each reservation price is above the cost of production, the socially optimal quantity is 8. 3d. You sell 4 cleanings to women for a price of $5.40 and 3 cleanings to men for a price of $4.80. 3e. Consumer surplus = .6 + .4 + .2 + .40 + .20 = 1.80. Profit = profit from women + profit from men = [(5.40)(4) - (4.25) (4)] + [(4.80) (3) - (4.25) (3)] = [21.6 - 17] + [14.4 12.75] = 4.6 + 1.65 = $6.25 3f. Price discrimination and sex discrimination are illegal.



Sample Quiz Multiple Choice



1. A firm with some latitude to set its own price is called a price a. b. c. d. e.



setter. taker. maximizer. discriminator. chooser.



2. Which of the following is NOT a type of imperfect competition? a. b. c. d. e.



pure monopoly natural monopoly oligopoly monopolistic competition all of the above are types of imperfect competition



3. The demand curve for a monopolist is a. b. c. d. e.



downward sloping. horizontal. vertical. equal to the marginal revenue curve. upward sloping.
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4. Market power refers to a firm's ability to a. b. c. d. e.



set price. lower costs. produce output. control sales. eliminate rivals.



5. Which of the following can lead to market power? a. b. c. d. e.



economies of scale exclusive control over inputs patents government licenses all of the above



6. With economies of scale a. b. c. d. e.



average cost declines as output increases. marginal cost declines as output increases. output doubles when inputs double. all of the above none of the above



7. A monopoly that results due to economies of scale is called a(n) ___________ monopoly. a. b. c. d. e.



imperfect pure scale natural cost



8. A patent a. b. c. d. e.



lasts 15 years. is granted by a private corporation. permanently protects the patent holder from competition. allows firms to recoup research costs. all of the above



9. A monopolists marginal revenue a. is below price.
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b. c. d. e.



can be negative. can be derived from the demand curve. is half of quantity demanded when price is 0. all of the above



10. Charging different prices to different consumers for the same good is an example of a. b. c. d. e.



monopolization increasing returns to scale price discrimination perfect competition monopolistic competition



Problems/Short Answer



1. You own and operate a t-shirt stand. Your demand curve is given by P = 60 - .25Q. Your marginal cost curve is MC = 10. Your fixed costs equal $300. a. b. c. d. e.



Graph you demand and marginal cost curves. Derive and graph your marginal revenue curve. Calculate and profit maximizing price and quantity and show them on your graph. Calculate your profit. Calculate consumer surplus at the profit maximizing P and Q.



2. You decide to open a lemonade stand outside your dorm on a hot summer day. You know the distribution of reservation prices for the people who will walk by your stand each day (given in the table below). Each cup of lemonade costs you 30 cents to produce and you have no fixed costs. Person Reservation Price A 1.10 B 1.00 C .90 D .80 E .70 F .60 G .50 H .40 I .30 J .20 ____________________________ a. Calculate the marginal revenue of selling each additional cup of lemonade. b. What is your profit maximizing price?
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c. At the profit maximizing price, what are profit and consumer surplus? d. What price should you charge to maximize total economic surplus? e. How could you use price discrimination to increase your profits? If you use perfect price discrimination, how does profit compare to total economic surplus? Key Multiple Choice



1. a 2. e 3. a 4. a 5. e 6. a 7. d 8. d 9. e 10. c Problems/Short Answer



1a. Price 60 35 10



MC D MR



100



200



# t-shirts



1b. MR = 60 - .5Q 1c. Profit maximizing P = $35, Q = 100 1d. Profit = TR - TC = (35) (100) - [300 + (10)(100)] = 3500 - (300 + 1000) = 3500 1300 = 1200 1e. Consumer surplus = 1/2 (100) (25) = 1/2 (2500) = 1250
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2a.



Q MR 1 1.10 2 .90 3 .70 4 .50 5 .30 6 .10 7 -.10 8 -.30 9 -.50 10 -.70 ________________



2b. Profit maximizing P = 70 cents 2c. Profit = TR - TC = (.70) (5) - (.30) (5) = 3.50 - 1.50 = 2.00 Consumer surplus = .4 + .3 + .2 + .1 = 1.00 2d. To maximize total economic surplus, set P = MC = .30. 2e. Charge each person equal to their reservation price so that profit equals total economic surplus in part d.
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Chapter 10 Not present in the Italian Edition Thinking Strategically



Overview This chapter looks at decision making in situations where the payoff to actions depend not only on the person or firm undertaking the action, but on how they relate to the actions taken by others. That is, the chapter looks at situations involving interdependency. It discusses how imperfectly competitive firms must weigh the likely responses of rivals when making business decisions. Core Principles



This chapter looks at decision making with interdependence. It incorporates elements of the Scarcity Principle, Cost-Benefit Principle, and Principle of Increasing Opportunity Cost as it looks at how decisions require choices and must consider opportunity costs and marginal costs/benefits. It presents the concept of equilibrium in imperfectly competitive markets. Important Concepts Covered • • • • • • • • • •



Payoff Matrix Decision Tree Prisoner's Dilemma Dominant/Dominated Strategy Credible Promise/Threat Commitment Problem/Device Decision Tree Game Tree Nash Equilibrium Cartel



Teaching Objectives After completing this chapter, you want your students to be able to Define game theory and discuss its usefulness Define a game and construct a payoff matrix Define and locate dominant and dominated strategies and a Nash equilibrium Define Prisoner's Dilemma and discuss how it causes undesirable outcomes Copyright  2004 – The McGraw-Hill Companies



Define and discuss cartels Apply Prisoner's dilemma Define and construct a decision tree Apply decision trees Define a credible threat and a credible promise Define the commitment problem and construct a commitment device Discuss the assumptions made in games Discuss how preferences relate to game solutions



In-Class Activities Expernomics, Vol. 8, #1 (Fall 1999) classroom experiment dealing with oligopoly. Expernomics, Vol. 2, (Fall 1993) classroom experiment dealing with oligopoly.



"Oligopoly" video #20 from the "Economics U$A" series.



Chapter Outline I. Introduction/Overview A. Interdependence II. The Theory of Games A. The Three Elements of a Game 1. players 2. possible actions (strategies) 3. payoffs B. Payoff matrix C. Dominant strategy D. Dominated strategy E. Nash equilibrium III. The Prisoner’s Dilemma A. Payoff matrix B. Cartels 1. Economic Naturalist 10.1: “Why are cartel agreements notoriously unstable?” 2. Economic Naturalist 10.2: “How did Congress unwittingly solve the television advertising dilemma confronting cigarette producers?” C. Prisoner’s Dilemma in Everyday Life 1. Economic Naturalist 10.3: “Why do people often stand at concerts, even though they can see just as well when everyone sits?” 2. Economic Naturalist 10.4: “Why do people shout at parties?” IV. Games in Which Timing Matters A. Decision (or game) tree B. The Ultimate Bargaining Game Copyright  2004 – The McGraw-Hill Companies



1. acceptance threshold C. Credible threats D. Credible promises E. Commitment problems 1. commitment device F. The strategic role of preferences 1. preferences as solutions to commitment problems



Economic Naturalist Discussion Questions 1. Does the statement "No one goes there anymore because it is too crowded" imply a dominant strategy? (if no one goes, it will not be crowded - but if people go expecting no one else to go, it will be crowded) 2. How is a college honor code system an example of the elements of strategic decision making and game theory? (credible threats, credible promises, etc.) 3. Why does leaving early to drive home to avoid rush hour traffic (rather than taking mass transit) lead to longer rush hours in large cities? (because if everyone does it, there are more cars on the road earlier and earlier)



Answers to Text Questions and Problems



Answers to Review Questions 1. Each contestant in a military arms race faces a choice between maintaining the current level of weaponry or spending more to increase it. In this situation, each side seems to view military superiority as the best possible outcome. The worst possible outcome from each side’s point of view is military inferiority. The other two combinations—both sides maintaining their current spending or both sides spending more—each nation would prefer the former, since both result in military parity. Assuming the contestants are the USA and the former USSR, these rankings give rise to the following payoff matrix. Each side’s dominant strategy is to spend more on weapons, yet the result when each side spends more is less attractive than if each side had held spending at current levels.
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Spend the same on weapons



Spend the same on weapons



USSR



Second best for each



Spend more on weapons



Best for USSR Worst for USA



USA Spend more on weapons



Best for USA Worst for USSR



Third best for each



2. By waiting, Warner Brothers put itself in the position of having to reshoot many scenes if they use any other singer than Bennett. Warner Brothers would have done better to negotiate with Bennett before filming, when the reservation price for his services was much lower (because at that point, the film could more easily have been adapted). 3. Once the firm buys the specialized capital equipment, it becomes a sunk cost, since it cannot be used to serve any buyer other than GM. With no prior agreement about the price of the door handles, GM would then be in a position to offer a price greater than the marginal cost of making the door handles, but too low to enable the firm to recover its capital costs. At that point, after all, GM knows that the firm would be better off accepting the offer than refusing it. To guard against this possibility, the firm will want to sign a long-term contract specifying the price of the door handles before it invests in specialized capital equipment. 4. If you were going to play the ultimatum bargaining game many times with the same partner, your refusal of a one-sided offer in an early game could be rational, because it might discourage your partner from making similar offers in later games. 5. Because the waiter in this situation knows that a selfish diner would have no incentive to tip at the end of the meal, he would not bother providing good service, even though his cost of providing good service is less than the diner would be willing to pay for it. That most diners do in fact leave tips in restaurants located on interstate highways suggests that people are not always selfish in the narrowest sense of the term.
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Answers to Problems 1a. All others Study a lot Study a lot -5 for Sam -5 for others



Study a little 10 for Sam -6 for others



Sam Study a little



-6 for Sam 10 for others



-1 for Sam -1 for others



b. All study a lot and receive an average grade. From the students’ perspective, for everyone to study a little would have been better. 2a. No; the best choice for each player depends on what the other player does. b. The top-left and bottom-right cells are both potential equilibria, for in each of those cells, neither player has any incentive to change strategies. c. No; the payoffs do not follow the pattern associated with a prisoner’s dilemma, because neither player has a dominant strategy. d. A knows that if he has the first move and buys a movie ticket, so will B, in which case A will get a payoff of 2. If A buys a baseball ticket, so will B, in which case A will get a payoff of 3. So A will buy a baseball ticket, and so will B. e. This time they will both see a movie. 3. The information is worth nothing to Blackadder, who knows that Baldrick’s dominant strategy is to confess, and who in any event has a dominant strategy of his own. 4a. The owner knows that if he opens the remote office (top branch at A), the potential manager’s best strategy is to be dishonest (bottom branch at B), in which case the owner will get -$600. Since the owner gets nothing by choosing the bottom branch at A, he will not open the new office.
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Manager manages honestly. Owner gets $800, manager gets $2000 B A



Owner opens satellite office



Manager manages dishonestly. Owner gets -$600, manager gets $3100



Owner does not open satellite office Owner gets $0, Manager gets $1000 by working elsewhere



b. Yes. Since this time the potential manager’s payoff on the bottom branch at B is $3,100 - $15,000 = -$11,900, the owner knows the manager will choose the top branch at B.



5a.
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$10 for you $0 for other driver



A



$10 - $30 = -$20 for you -$30 for other driver



You protest



Other driver attempts to steal your spot



B $10 for other driver $0 for you



You defer



b. The top branch at A is unattractive to the other driver. Since you get a higher payoff on the bottom branch at B, and the other driver knows it, the equilibrium outcome is that he gets the space and you keep waiting. c. Suppose the other driver believed that you would experience a psychological cost of $30 not only if you got into a dispute, but also if you failed to protest his unjust behavior. In that case, he would think the net cost of your becoming involved in an argument would be $0. This belief would change your payoff in the ‘protest’ scenario to $10, so that you would protest, giving him a payoff of -$30. Thus he would no longer have anything to gain from attempting to take your parking space. 6a. If A breaks its quota while B keeps its, then A will get the largest possible profit and B will get the smallest. Both will get a higher profit if both keep the quota than if both break it. These incentives lead to a payoff matrix like the following: Company B



Keep Quota Keep Quota



Second best for both



Break Quota Best for B Worst for A



Company A



Break Quota



Best for A Worst for B



Third best for both



Each company’s dominant strategy is to break the quota, which means that both will do so unless some way can be found to enforce the quota.
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b. Air pollution: if I pollute from my factory and no one else does, then I gain from not having to install pollution-control equipment, as well as from clean air, since my own pollution has only a negligible effect on air quality. However, if all other industrialists think this way, the air will become polluted, and all will be worse off than if none had polluted. c. In situations involving environmental degradation, the players usually do not know each other. When interactions are anonymous, there is no opportunity to make character judgments. In such cases, legal enforcement is often necessary. 7a. The players are you and your friend. Your strategy choices are heads or tails. The following matrix describe the payoffs, measured as the change in the number of pennies each player owns. You Heads Tails Heads 1 for you -1 for you -1 for you 1 for you Your Friend friend friend Tails -1 for you 1 for you 1 for you -1 for you friend friend b. and c. There are no dominant strategies and there is no equilibrium, because if your friend plays one side, you want to match that side. But if you match, your friend will want to change strategies. 8a. Harry and Sally are the players. Harry’s strategies involve his choice of K, the number of quarters he offers Sally (K=1, 2, 3, or 4); Sally’s strategies are to accept or to refuse Harry’s offer. The decision tree for this game is as follows: A Harry proposes K quarters for Sally, 4-K for himself (K=1, 2, 3, or 4)



B



Sally accepts Sally refuses



($0.25)K for Sally ($0.25)(4-K) for Harry $0 for Sally $0 for Harry



b. At B on the decision tree, Sally’s payoff will be higher if she accepts, no matter what K is. So her best choice is to accept. Knowing that Sally will accept no matter what, Harry gets the highest payoff by choosing K=1. Sally accepts his offer; Harry’s payoff is $0.75 and Sally’s is $0.25. 9a. The two possible equilibria are: (1) Boeing produces and Airbus does not and (2) Airbus produces and Boeing does not. If the manufacturers found themselves in one of these two cells, neither would want change its strategy, because given that one company is producing, the other will do better by not producing.
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b. Airbus



Produce Produce Boeing



Don’t Produce



20 for Airbus -5 for Boeing 125 for Airbus 0 for Boeing



Don’t Produce 0 for Airbus 100 for Boeing 0 for each



Because of the subsidy, producing is a dominant strategy for Airbus. Because Boeing knows Airbus will produce, it will choose not to. c. Without the subsidy, either Boeing or Airbus may produce, but we cannot determine which one (given that Boeing and Airbus are quite similar). The subsidy is a tool used by the EU to ensure that Airbus is the one that will end up producing. 10a. In this part of the question, each player’s payoffs are independent of the action taken by the other. Each pail of water sells for $5. Since the cost of carrying each bucket is less than five, Jill and Jack will each carry 2 buckets. b. When the two children are forced to share revenues, their payoff matrix is as follows:



Jack



Carry 1 Pail Carry 2 Pails



Jill Carry 1 Pail $3 for each $5.50 for Jill $2.50 for Jack



Carry 2 Pails $2.50 for Jill $5.50 for Jack $5 for each



This game is a prisoners’ dilemma. The dominant strategy for both Jill and Jack is to carry only one bucket down the hill. So their parents’ strategy has backfired.



Sample Homework Assignment 1. Suppose your economics class is graded on a "curve" such that your grade on a quiz depends not only on your performance, but also on the performance of others in the class. You and your classmates have two choices, to study for a quiz or not. If you and your classmates study for a quiz, you will receive Bs. If you study and they do not, you will receive an A and they will fail the quiz. If you choose not to study and neither do your classmates, you will receive Cs. But if your classmates study and you do not, they receive As and you will fail. Assume that all of your classmates make the same choice.
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a. b. c. d.



Who are the players? What are each player's strategies? Construct the payoff matrix. What choice will you make? Explain why. Give examples of factors that could affect a student's choice of strategy in this situation. e. Is there a dominant strategy or equilibrium in this case? If so, list. If not, why not? 2. You are playing the game "rock, paper, scissors" with a friend. In this game, each of you makes the symbol for one of the three items (rock, paper, or scissors) with your hand and then you simultaneously reveal your choices. The winner of the game is determined by the following: rock smashes scissors (rock wins), paper covers rock (paper wins) and scissors cut paper (scissors win). If you each select the same item, it is a tie, and you play again. a. Who are the players and what are the strategies in this game? b. Is there a dominant strategy in the game? Explain. c. Construct the payoff matrix for the game. 3. You are deciding whether to open your own fruit stand in your hometown this summer or just hang around your parents house. The returns to your decision depend on whether someone else also opens a fruit stand. The payoff matrix for your decision shows your summer earnings and is given below. You Produce Produce



$-100 each



Don't Produce Someone Else: $1000 You: 0



Someone Else Don't Produce



You: $1000 Someone Else: 0



$0 each



a. Identify two possible equilibrium outcomes in this game. b. Suppose your parents decide to subsidize you with a $200 payment if you open your fruit stand. Revise the payoff matrix to account for the subsidy. c. Why might your parents be willing to give you the subsidy (hint: use cost-benefit analysis). d. What is the new equilibrium with the subsidy? Has the subsidy served your parents' purpose?



Key 1a. Players: you and your classmates (as a group). Strategies: study and not study.
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1b.



You Study Study



all B's



Not Study Classmates: A You: F



Classmates Not Study



Classmates: F You: A



all C's



1c. Students will make their own choices, based on their particular costs of studying and their benefits from grades. 1d. Decisions will be made based on costs of studying and benefits from grades. Examples of factor include desired GPA, class average, opportunity cost of study time, academic standing, etc. 1e. There is no dominant strategy or equilibrium without further information. 2a. Players: you and your friend. Strategies: rock, paper or scissors. 2b. There is no dominant strategy since each strategy has an equal chance of winning and you don't know your friends choice. 2c.



You Rock



Friend



Paper



Scissors



Rock



tie



you win



you lose



Paper



you lose



tie



you win



you lose



tie



Scissors



tie



3a.The equilibria are: 1) you produce, someone else doesn't and 2) someone else produces, you do not. 3b. The payoff's when you produce will be increased by $200 in each case.
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Produce



Produce Don't Produce You: 100 Someone Else: $1000 Someone Else: -100 You: 0



Someone Else Don't Produce



You: $1200 Someone Else: 0



$0 each



3c. Your parents offer the subsidy because the benefit of having you work rather than hang around the house exceeds the cost of $200. 3d. Your new equilibrium is to produce. Yes, the subsidy has made certain you work rather than hang around the house.



Sample Quiz Multiple Choice 1. Which of the following is a basic element of any game?



a. b. c. d. e.



rules winners strategies all of the above none of the above



2. If a strategy yields a higher payoff no matter what other players in a game choose, it is called a(n) _________________ strategy. a. b. c. d. e.



dominant dominated winning optimal equilibrium



3. A Nash equilibrium occurs when a. b. c. d. e.



no player has an incentive to change strategies. each player's strategy is the best choice, given others' strategies. each player in a game has a dominant strategy. not every player has a dominant strategy, in some cases. all of the above



4. Suppose each player follows a dominant strategy and the result is a smaller payoff for the group as a whole. This is an example of
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a. b. c. d. e.



a dominated strategy. a cartel. the ultimate bargaining game. prisoner's dilemma. none of the above



5. The purpose of a cartel agreement is to a. b. c. d. e.



avoid conflict. cover up illegal behavior. maximize risk. decrease costs none of the above



6. Cartel agreements often fail because of a. b. c. d. e.



increased profits. increased costs. incentives to cheat. the lack of a dominant strategy. all of the above.



7. When timing matters in a game, it’s useful to summarize game information using a(n) a. b. c. d. e.



decision tree. payoff matrix. demand/marginal revenue graph. Jenkins Box. all of the above



Refer to the payoff matrix below Phillip Morris Advertise Advertise



$10 million each



Don't Advertise RJR: $35 million Phillip Morris: $5 million



RJR RJR: $5 million Don't Advertise



$20 million each Phillip Morris:$10 million



8. What are the dominant strategies for Phillip Morris and RJR? a. Advertise, Advertise b. Don't advertise, Don't Advertise
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c. Advertise, Don't Advertise d. Don't Advertise, Advertise e. They can not be determined. Refer to the following decision tree for questions 9 -10. You: $100 Them: $100 C They choose D



You: $60 Them: $105



A You Choose B E



You: $500 Them: $400



They choose F



You: $50 Them $420



9. Which choice is dominant for you? a. b. c. d.



A B either A or B neither A nor B



10. If you choose B, what choice is dominant for them? a. b. c. d.



E F either E or F neither E nor F



Problems/Short Answer



1. Suppose your economics class is graded such that the average score on any exam is considered a C (i.e., average and passing). All you need to receive an A for the course is to pass the final exam. You make an agreement with your classmates to all skip the final (thus saving the cost of studying economics and giving you more time to study for other classes) so that the exam average is 0 and you all receive C's.
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a. Do you decide to skip the final exam? Explain. b. What possible problem could result if you skip the final exam? c. What factors might affect your decision to skip the final exam (i.e., make you more or less likely to skip it)? 2. You and a competitor are each selling t-shirts with the college logo at a table on campus. You must decide whether to sell your t-shirts for $15 each or $20 each. The profit you receive will depend on how much you decide to charge and on how much your competitor decides to charge. The payoff matrix for the decision is given below. You $15 $15



$20 You: 0



$200 each Competitor:$400



Your Competitor



You: $400 $300 each $20



Competitor: 0



a. If $15 and $20 are the only two price choices, what are the dominant strategies for you and your competitor? b. Is there an equilibrium? If so, what is it? c. If each firm knows that cutting price a little further from $15 has the same effect as cutting it from $20 to $15, what will price equal in the end? Explain Key Multiple Choice



1. c 2. a 3. e 4. d 5. e 6. c 7. a 8. a 9. a 10. b



Copyright  2004 – The McGraw-Hill Companies



Problems/Short Answer



1a. The choice to skip or not depends on the student's perception of classmates behavior, risk aversion, desire for an "A" in the class, etc. 1b. The possible problem is that other students may not skip the final and then those who skip it will fail the exam. There is a "prisoner's dilemma." 1c. Factors such as the number of students, how well students know each other, if there is a mechanism for enforcement (e.g. all students will meet somewhere during the final exam), students' grades, etc. will affect the likelihood of the agreement succeeding. 2a. The dominant strategy for each is $15. 2b. Yes, at $15. 2c. Price will eventually fall to equal MC since each firm knows that further cuts will lead to increased profits.
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Chapter 11 Not present in the Italian Edition Externalities and Property Rights Overview This chapter first introduces the concept of externalities. It defines externalities and discusses how they effect resources allocation and presents a graphical treatment of external costs. The Coase Theorem and legal remedies to address negative externalities are also presented. The chapter also introduces property rights and The Tragedy of the Commons. It looks at the benefits of private ownership of resources as well as the conditions under which government regulation is needed. The chapter presents the idea of positional externalities, which are treated using payoff matrices. Finally, positional arms races and positional arms control agreements are discussed, including the use of social norms as positional arms control agreements. Core Principles Efficiency Principle - The main focus of this chapter is on externalities in markets and how they effect resources allocation. The need for government intervention to achieve efficiency when externalities exist is central to the chapter. Important Concepts Covered • • • • •



Externalities External benefit/cost Coase theorem Tragedy of the Commons (property rights) Positional externalities



Teaching Objectives Define positive and negative externalities Illustrate and discuss the impact of externalities on resources allocation Explain and apply the Coase Theorem Discus the use of legal remedies in solving externalities Explain why the socially optimal quantity of a negative externality is not zero Contrast common and private property rights Discuss the Tragedy of the Commons
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Discuss the limitations f property rights Contrast the performance incentives for relative and absolute standards Identify and define positional externalities Define a positional arms race and a positional arms control agreement



In-Class Activities "Pollution" video #21 from the "Economics U$A" series. "Market Failure: Externalities" video from the "Introductory Economics" series.



Chapter Outline I. Introduction/Overview A. External Costs and Benefits II. How Externalities Affect Resource Allocation A. A Graphical Portrayal of Externalities B. The Coase Theorem C. Legal Remedies 1. Economic Naturalist 11.1: “What is the purpose of speed limits and other traffic laws?” 2. Economic Naturalist 11.2: “Why do most communities have zoning laws?” 3. Economic Naturalist 11.3: “Why do many governments enact laws that limit the discharge of environmental pollutants?” 4. Economic Naturalist 11.4: “What is the purpose of free speech laws?” 5. Economic Naturalist 11.5: “Why does the government subsidize activities that generate possible externalities?” D. The Optimal Amount of Negative Externalities is Not Zero III. Property Rights and the Tragedy of the Commons A. The Problems of Unpriced Resources B. The Tragedy of the Commons C. The Effect of Private Ownership 1. more efficient allocation of resources 2. incentives D. When Private Ownership is Impractical 1. Economic Naturalist 11.6: “Why do blackberries in public parks get picked too soon?” 2. Economic Naturalist 11.7: “Why are shared milkshakes consumed too quickly?” 3. Examples a. harvesting timber b. harvesting whales c. controlling multinational environmental pollution Copyright  2004 – The McGraw-Hill Companies



IV. Positional Externalities A. Economic Naturalist 11.8: “Why do football players take anabolic steroids?” B. Economics Naturalist 11.9: “Why do many grocery stores stay open all night, even in small towns?” C. Positional Arms Control Agreements 1. campaign spending limits 2. roster limits 3. arbitration agreements 4. mandatory starting dates for kindergartners 5. social norms a. nerd norms b. fashion norms c. norms of taste d. norms against vanity



Economic Naturalist Discussion Questions 1. Why do states subsidize higher education? (public good, positive externalities) 2. Why do college residence halls have noise, visitation, and other rules? (negative externalities) 3. Why are some universities willing to subsidize sports programs? (they provide positive externalities)



Answers to Text Questions and Problems



Answers to Review Questions 1. When a motorist enters an already congested freeway, the freeway becomes marginally more congested, which increases the travel time of thousands of other motorists. Excessive congestion results because individual motorists have no incentive to take these external costs into account when deciding whether to drive on the freeway. 2. The socially optimal amount of freeway capacity is the amount for which the marginal cost of expanding freeway capacity exactly equals its marginal benefit (as measured by the value to motorists of reduced travel time). To reduce freeway congestion to zero would mean building that quantity of freeway for which the marginal benefit of extra capacity would be zero. But that solution cannot be socially optimal, because the marginal cost of additional freeway capacity is always positive. 3. An activity that generates external costs tends to be pursued excessively. But the optimal quantity of such an activity is not zero; rather, it is that amount for which the marginal benefit of the activity equals the marginal cost, both private and external.
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Outlawing activities that generate external costs would thus move society from a situation in which those activities were pursued too extensively to one in which they were pursued too little. If the total cost of the unregulated activity were less than its benefit, outlawing the activity would make matters worse. 4. Because many different governments border Lake Erie, enacting legislation that curbs pollution is harder than curbing pollution of The Great Salt Lake, which is regulated by only a single government. 5. If there is a social advantage to being relatively tall, then individuals who wear highheeled shoes will do better than others who don’t. But high-heeled shoes also entail costs, and when everyone wears them, the relative height distribution remains unchanged.



Answers to Problems 1a. True. Consider that if the marginal cost of the pollution curbed in plant A were higher than that in plant B, pollution emissions could be transferred from plant B to plant A, lowering the total cost. b. True. An example is the excessive use of pesticides on crops. This activity reduces the amount of insect damage to crops, and thus lowers the farmer’s production cost. However, the pesticide runoff pollutes waterways, imposing a negative externality on recreational users of those waters. 2. All parts. The socially optimal number of beehives could be greater or less than the privately optimal number, depending on the magnitude of the social marginal cost relative to the private marginal cost, as well as the magnitude of the social marginal benefit relative to the private marginal benefit. If the negative externality is negligible and the positive externality is large, the result is shown in the right panel of the diagram, in which the socially optimal number of beehives, X*, exceeds the privately optimal number, X**. However, if the negative externality is large relative to the positive externality, the result is shown in the left panel, in which the socially optimal number, X*, is smaller than the privately optimal number, X**. $/hive



Social MC



$/hive



Social MC Private MC



Private MC



Social MB



Social MB Private MB



Private MB X* X** Number of beehives
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X**



X* Number of beehives



3. The equilibrium quantity of boom box rentals is found by solving 5 + 0.1Q = 20 – 0.2Q for Qpvt = 50 units per day. To find the socially optimal number of rentals we first find the Social MC curve by adding the $3 per unit noise cost to the Private MC curve to get Social MC = 8 + 0.1Q. Equating Social MC to demand, we have 8 + 0.1Q = 20 – 0.2Q, which solves for Qsoc = 40 units per day, or 10 less than the equilibrium number. 4. Imposition of this tax would shift the Private MC curve upward by $3 per unit, making it identical to the Social MC curve. The socially optimal number of boom boxes would be rented, resulting in an overall increase in efficiency in this market. 5. The most efficient outcome is for Jones to emit smoke, because the total daily surplus in that case will be $600, compared to only $580 when Jones does not emit smoke. Since Smith has the right to insist that Jones emit no smoke, Jones will have to compensate Smith for not exercising that right. If Jones pays Smith $30, each will be $10 better off than if Smith had forced Jones not to emit smoke 6. John and Karl stand to save $200/mo in rental payments by living together. The lowest-cost accommodation to the dirty dish problem is for John to leave his dirty dishes in the sink. Under that arrangement, the maximum monthly rent Karl would be willing to pay to share an apartment with John is $350 - $175 = $175/mo. That amount would leave John with a remaining monthly rent bill of $325, which generates a social surplus of $25/mo. If John splits this surplus evenly with Karl, John ends up paying $337.50/mo and Karl pays $162.50. Thus both will be better off sharing. 7. Adding an additional $30/mo to the cost of the shared living arrangement makes the total cost of sharing $205/mo. Because that amount exceeds the $200/mo saved by joint living, the two should live separately. 8a. Since Barton’s monthly payoff without soundproofing is $50 more than with it, his natural inclination is not to install soundproofing. Statler would have to pay Barton at least $50 to induce Barton to install it, but since soundproofing is worth only $40/mo to Statler, Statler will not do so. Since the joint payoff is $230 without soundproofing and $220 with it, their choice is socially efficient. b. Barton will not install soundproofing. Instead, he will pay Statler $40/mo to compensate for the noise damage. As in part a, this solution is socially efficient. c. No; the same result obtained in both a and b. 9a. Barton will now install and maintain soundproofing, because doing so is cheaper than compensating Statler at a rate of $60/mo for the noise nuisance. This outcome is socially efficient. b. Barton will not install soundproofing. The noise costs Statler $60/mo, so in the absence of transaction costs, Statler would be willing to pay up to that amount to induce Barton to install soundproofing. However, if he must also pay a $15 fee for this transaction, it is not worthwhile. Thus, no soundproofing will be installed, and the outcome will be socially inefficient.
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c. If Statler has the legal right to peace, then installing and maintaining the soundproofing than will be cheaper for Barton than to pay Statler $60 compensation for noise damage. So this time, the outcome is socially efficient. d. The difference is due to the presence of the negotiation costs, which in part b outweigh the gains from adopting the most efficient accommodation to the noise problem. No agreement was necessary in part c, because the law placed the burden of accommodation on Barton. 10. The following table shows the total village income from grazing llamas, together with the marginal village income from the activity. Number of llamas on the commons



Price per 2year-old llama ($)



Income per llama ($/yr.)



Total village income ($/yr.)



1



122



22



22



2



118



18



36



3



116



16



48



4



114



14



56



Marginal income ($/yr.) 22 14 12 8 4



5



112



12



60 -6



6



109



9



54



a. Three llamas will be sent onto the commons. The resulting net village income will be $48 from the llamas plus $45 from government bonds, or $93. b. The socially optimal number is only one llama. Villagers send three instead, because in deciding whether or not to send a llama, each villager ignores the impact of his or her llama’s presence on the other llamas’ fleece quality. The total village income at the socially optimal number of one llama is $22 from the llama and $75 from government bonds, or $97. c. If a single villager could control access to the commons, she would send only a single llama, which she could sell after one year for $22 more than she paid for it. If the land were free, the owner would thus earn $22 per year by raising one llama per year on it, or $7 more than she would have earned had she used her $100 to buy a bond. The price of the land will be bid up until it owning the land is no better than putting the same amount in the bank at 15 percent interest. That price is the amount of money that would yield $7 per year if deposited at 15 percent interest: 0.15X = $7, or X = $46.67. The new owner will graze one llama. Total village income will be the same as in part b.
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Sample Homework Assignment 1. Suppose the supply curve for cans of soda in your dorm is given by P = .20 + .001 Q, where P is price and Q is the number of cans sold per day. The demand curve for cans of soda in the dorm is given by P = .80 - .002 Q. a. Find the equilibrium price and quantity of soda cans per day sold in the dorm. b. If each soda can imposes $.05 in costs on society (because they become litter or must be thrown away or recycled), what is the socially optimal number of soda cans for the dorm? c. How could a tax on soda cans be used to assure the socially optimal number of cans are sold? 2. You own an apple orchard and raise and sell apples at your own fruit stand. The neighbor next door to your orchard is a beekeeper. She keeps bees to make and sell honey. This year, the neighbor is considering getting rid of her bees because her honey business loses money. If she doesn't raise her bees, your apple production will fall without the bees to pollinate the trees. The following payoff matrix shows the returns to you and your neighbor with and without the bees.



You Neighbor



No Bees



Bees



$1000



$1300



0



-$100



a. If your neighbor makes her decision without considering your orchard, will she keep the bees? Why or why not? b. Is it socially optimal for your neighbor to keep the bees? Explain. c. If your neighbor consults with you, will she decide to keep the bees? What would you suggest to your neighbor if she consults you? 3. Your neighbors have decided to raise hogs in their backyard. They are economists who use marginal analysis to determine the optimal number of hogs to raise. a. Draw a diagram of your neighbors' marginal cost and marginal benefit curves, assuming they are normally shaped, and show their optimal number of hogs. b. If the smell of the hog operation is very unpleasant to you (and most other people) so that your neighbors' hog farming reduces the value of your house, show how the graph from part a is affected. Copyright  2004 – The McGraw-Hill Companies



c. Indicate the socially optimal number of hogs on your diagram. How does it compare to the optimal number from part a? Key



1a. Equilibrium P = $.4 and Q = 200. 1b. With $.05 costs per can, the new MC curve is P = .25 +.001 Q. Equilibrium Q is now 183. 1c. A tax (or can deposit) of $.05 can be placed on each can so that the cost reflects the social as well as private cost. 2a. No, because she earns a loss of $100. 2b. Yes, because net gains are 300 - 100 = $200 with the bees. 2c. Yes. You can pay her anywhere between $101 and $299 and both be better off. 3.



Social MC $ Private MC



Private MB Q** Q*



# hogs



a. Q* - number of hogs b. The new MC is higher (MC shifted left) c. Q** - socially optimal number of hogs



Sample Quiz Multiple Choice



1. A cost or benefit that falls on people other than those pursuing an activity is called a(n)
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a. b. c. d. e.



positive externality. negative externality. externality. external cost. external benefit.



2. Which of the following is an example of a negative externality? a. b. c. d. e.



Your neighbors enjoying the loud music you play. A firm dumping waste into a stream. Bees pollinating flowers on adjacent property. Whales swimming in international waters. None of the above.



3. A negative externality will result in an equilibrium quantity of an activity that is _____________ the socially optimal quantity. a. b. c. d. e.



above below above or below equal to it can not be determined



4. People can purchase and sell the right to perform activities that cause externalities to arrive at efficient solutions. This describes a. b. c. d. e.



the Tragedy of the Commons. a positional externality. an external benefit. the Coase Theorem. the problem of unpriced resources.



5. The optimal amount of a negative externality is a. b. c. d. e.



zero. where marginal benefits are zero. where marginal costs are zero. where marginal benefit equals marginal cost. where price equals zero.



6. That people will use a resources that has no price until marginal benefit equals zero is a description of a. the Tragedy of the Commons. b. a positive externality. c. a negative externality
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d. the Coase Theorem. e. property rights. 7. A positional externality occurs when a. b. c. d. e.



rewards depend on relative performance. returns depend on your starting position. transactions costs do not equal zero. there are arms control agreements. none of the above



8. Which of the following is an example of a positional arms control agreement? a. b. c. d. e.



Campaign spending limits Arbitration agreements Mandatory Kindergarten starting dates Baseball roster limits all of the above



9. Which of the following is an example of the Tragedy of the commons that is not easily solved by private ownership? a. b. c. d. e.



Sharing a milkshake Berries in a public park Timber on remote public land Harvesting whales in international water all of the above



10. A social norm that discourages body piercing is known as a(n) a. b. c. d. e.



nerd norm. fashion norm. norm of taste. norm against vanity. physical norm.



Problems/Short Answer



1. Suppose you are selling t-shirts at your own t-shirt stand. The supply and demand curves for t-shirts are given below. P = 5 + .15 Q



P = 30 - .1 Q



a. What are the equilibrium price and quantity for t-shirts?
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b. If the process of making your t-shirts results in chemical waste that you dump in to a nearby stream, creating $5 worth of damage to the environment per shirt, what is the socially optimal number of t-shirts for you to sell? c. What tax policy could the government use to assure that you sell the socially optimal number of t-shirts? 2. Refer to the graph provided below. You are deciding the optimal number of flower bulbs to plant in your front yard. Your house is by a well traveled road and people enjoy seeing the flowers in your yard as they pass by. The relevant marginal cost and benefit curves are given below.



$



Private MC 10 8 6 5 Social MB Private MB



700



800



Quantity



a. What is the optimal number of bulbs for you to plant if you do not consider the people passing by your house? b. What is the socially optimal number of bulbs for you to plant? c. By how much would the government need to subsidize you per bulb to assure that you will plant the optimal number of flower bulbs? Key Multiple Choice



1. 2. 3. 4. 5. 6.



c b a d d a
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7. a 8. e 9. e 10. b Problems/Short Answer



1a. P = $20 and Q = 100 1b. P = $22 and Q = 80 1c. Place a tax on t-shirts equal to $5 each. 2a. 700 2b. 800 2c. 8 - 5 = $3.
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Chapter 12 Not present in the Italian Edition The Economics of Information Overview This chapter explores the principles that are used to determine how much information to acquire and how to best use limited information. It illustrates how the cost-benefit principle can be used to determine the optimal amount of information and presents the free-rider problem. The chapter discusses the value of searching for information and the concept of asymmetric information. Finally, it presents the idea of statistical discrimination as a way to decrease information cost. Core Principles Cost-Benefit Principle - The chapter looks at the costs and benefits of acquiring information. The cost-benefit principle is applied to find the optimal amount of information. Efficiency Principle - The Invisible Hand Theory presumes that buyers have full information. This chapter looks more closely at that assumption. Important Concepts Covered • • • • • • • • •



Adverse selection Asymmetric Information Costly-to-Fake Principle Expected value Free-Rider Problem Lemons Model Statistical discrimination Moral hazard Risk-neutral and risk-averse



Teaching Objectives Describe and illustrate the optimal amount of information Define the free rider problem and its impact on the allocation of information Define and calculate expected value Define: Fair and better than fair gambles, risk neutrality and aversion and apply them to numerical examples Copyright  2004 – The McGraw-Hill Companies



Explain and discuss the optimal amount of searching Discuss the commitment problem as it relates to searching Define asymmetric information Define, explain, and apply the Lemons Model Explain the importance of credibility and the costly to fake principle Define statistical discrimination and discuss examples Discuss adverse selection Discuss the concept of disappearing political discourse



In-Class Activities Expernomics, Vol. 6, #2 (Spring 1998) classroom experiment dealing with commitments.



"Consuming" video from the "Economics at Work" series.



Chapter Outline I. Introduction/Overview A. The invisible hands presumes full information B. Consumer strategies for information gathering II. How the “Middleman” Adds Value A. Economic role of middlemen B. Information and economic surplus 1. example of an eBay auction III. The Optimal Amount of Information A. The Cost-Benefit Test 1. marginal cost of information equals marginal benefit 2. graph of optimal amount of information (and optimal amount of ignorance) B. The Free-Rider Problem 1. Economic Naturalist 12.1: “Why is finding a knowledgeable sales clerk often difficult?” 2. Economic Naturalist 12.2: “Why did Rivergate Books, the last bookstore in Lamberville, N.J., recently go out of business?” C. How is increased access to the internet likely to affect total economic surplus?” D. Two guides for rational search 1. search longer for more expensive items 2. search longer when opportunity cost is high IV. The Gamble Inherent in Search A. Expected value B. Fair gamble/ Better-than-fair gamble 1. risk neutrality 2. risk aversion Copyright  2004 – The McGraw-Hill Companies



C. The commitment problem V. Asymmetric Information A. The Lemons Model B. The credibility problem C. The Costly-to-Fake Principle 1. Economic Naturalist 12.3: “Why do firms insert the phrase “As advertised on TV” when they advertise their products in magazines and newspapers?” 2. Economic Naturalist 12.4: “Why do many companies care so much about elite educational credentials?” D. Conspicuous Consumption as a Signal of Ability 1. Economic Naturalist 12.5: “Why do many clients prefer lawyers who wear expansive suits?” E. Statistical Discrimination 1. Economic Naturalist 12.6: “Why do males under 25 pay more than other drivers for auto insurance?” 2. adverse selection 3. moral hazard 4. disappearing political discourse 5. Economic Naturalist 12.7: “Why do opponents of the death penalty often remain silent?” 6. Economic Naturalist 12.8: “Why do proponents of legalized drug remain silent?”



Economic Naturalist Discussion Questions 1. Why might an employer favor a job applicant with a college degree (graduating with a "C" average) over an applicant one elective credit short of graduation (with an "A" average in all work completed)? (statistical discrimination in favor of college graduates) 2. Why might sales personnel at a new car dealership rush to help a customer who drives onto the lot in an expensive new car before a customer in a dilapidated older car? (conspicuous consumption - rather than the obvious car needs of the two customers) 3. How can the phrase "It is better to keep your mouth shut and have people think you are stupid than to open it and prove it" be explained using the Theory of Political Discourse?
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Answers to Text Questions and Problems



Answers to Review Questions 1. No consumer could possibly have time to learn about how each of the thousands of individual car models differ from one another. A rational consumer will invest in gathering more information, including taking additional test drives, only up to the point at which the marginal benefit of information is equal to its marginal cost. That will almost surely happen before the consumer test drives every car on the market. 2. Suppose the painter’s reservation price for producing the painting is $5,000, and that, by himself, he would be able to find a buyer willing to pay $10,000 for it. If the gallery owner can find some other buyer willing to pay $30,000, then the owner’s contribution to total economic surplus would be bigger than the painter’s. 3. Suppose used cars offered for sale were the same, on average, as used cars not offered for sale. Then the price of a used car would reflect the value of a used car in average condition. But the owner of a car in above-average condition would be disinclined to sell it at that price. In contrast, owners of used cars in below-average condition would be only too happy to sell at that price. Thus the quality of used cars offered for sale tend to be below average in quality. 4. A seller’s inability to communicate credibly that her car is in good condition will often prevent a valuable exchange. This problem will be less serious in a community in which a strong tradition of honesty enables sellers to make credible claims about the quality of their offerings. 5. People are more likely to supply resources to a successful film producer than an unsuccessful one. Successful producers earn more than unsuccessful ones, and are therefore more likely to drive expensive automobiles. An aspiring producer’s failure to drive an expensive automobile may thus signal to potential clients that he is not successful.



Answers to Problems 1a. False. The information imparted by the expense of the advertisement, not the message itself, is the more reliable signal of high quality. The producer of a product who knew that consumers would be unlikely to buy its product a second time would gain little by spending millions to induce them to try it. b. True. Because charging non-buyers for advice is often impractical, the market generally provides less than the socially optimal amount of retail service. c. False. The best-attired lawyer will not always be the best lawyer. You should follow this selection strategy only when you have no more reliable information about the quality of the lawyers. Copyright  2004 – The McGraw-Hill Companies



d. True. The benefit of searching in a large city is greater, because there is a greater range of potential spouses to choose from. 2. Since consumers value nondefective cars at $10,000, the only used cars for sale will be defective ones. The used car price of $2,500 is thus the value to consumers of a defective car. For a risk-neutral buyer, the reservation price for a new car will be the value of a good car times the probability of getting a good car, plus the value of a bad car times the probability of getting a bad car. To find x, we thus solve $5,000 = (1x)($10,000) + x($2,500) for x = 2/3. 3. Carlos will hire the realtor, because he will sell the house for $250,000 and pay the realtor $12,500, for a net price of $237,500, which is well above Whitney’s $140,000. Without the realtor, total economic surplus would have been only $20,000 ($10,000 each to Whitney and Carlos). But with the realtor, total surplus is $107,500 to Carlos, $50,000 to the buyer, and $10,500 to the realtor (his $12,500 commission minus his $2,000 opportunity cost of negotiating the transaction). 4. Because standardized tract homes are relatively well known commodities with many potential buyers, a seller can usually find a qualified buyer on her own. In contrast, the market for an unusual house will typically involve many fewer informed and interested buyers. A realtor who knows the pool of buyers well will thus be of significantly more value to Barbara than to Ann. 5a. Because salary levels differ very little among elementary school teachers with a given level of experience, a teacher’s income and consumption provide little information about her ability. Real-estate salespersons, by contrast, are paid on commission, so that someone who sells twice as many houses as the average realtor gets paid twice as much. Income and consumption differences among real estate agents are thus reasonably good indications of selling ability. b. The dentist, for essentially similar reasons. c. The engineer in the private sector, for essentially similar reasons. 6. By shifting the supply curve of brokerage services to the right, increased Internet access results in a lower price of brokerage services, and this reduces the incomes of brokers who continue to serve the same number of clients as before. 7a. Stock in a company is a highly standardized commodity and hence more easily exchanged over the Internet than are legal services, which usually need to be tailored closely to the specific needs of the client. So increased Internet access should have a much bigger impact on brokers than on lawyers. b. The impact on pharmacists will be greater, for essentially similar reasons. c. The impact on bookstore owners will be greater, for essentially similar reasons. 8. Fans of obscure musicians and actors are often too small in number to find one another and organize themselves into clubs by traditional means. But anyone can find the web
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page set up by a fan of an obscure performer. So the expansion of Internet access should increase the number of fan clubs of performers. 9. Buying pottery at auction takes much more time than buying it from a dealer, who himself must often sit through several auctions for each piece of pottery he buys. Being retired, Fred’s opportunity cost of time is lower than his brother’s, so he is more likely than his brother to buy his pottery at auction, and the price he pays for each piece will be lower. 10. Suppose that many voters share a prejudice that the average female leader may be too concerned about the safety of others to be an effective wartime leader. The female politicians who succeed at the highest levels will then tend to be those whose public discourse and voting records make their toughness clear to all.



Sample Homework Assignment 1. You are buying a new car. You know that researching car prices on the internet will lower the price you pay for the car. The price you will pay with various levels of internet search time are given in the table below. If you can earn $100 per hour working instead of searching for information on cars, what is your optimal number of hours spent conducting internet research on cars? Hours Searching



Price of Car__



0 23,000 1 20,000 2 21,500 3 21,000 4 20,800 5 20,750 _____________________________________ 2. You have decided to sell your own home. On the first day, you receive an offer for $150,000. If you decline the offer and keep the house on the market for 30 days, there is a 60% chance you will receive an offer for $250,000 (your asking price). Alternatively, you can hire a real estate agent (for a commission of $12,500) and have a 90% chance of selling your house for $250,000 in 30 days. To wait 30 days to sell the house costs you $5000 in lost income because you cannot move to start your new job. a. If you decide to sell the house on your own, should you sell the house now or wait 30 days? Explain. b. If you wait 30 days, should you hire a realtor or not? Explain.
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3. You are hiring a manager for your firm for one year. You have three job candidates with different levels of education who, if they work out, will do the job equally well. You can hire the high school graduate for $25,000, with a 25% chance of it working out. You can hire the "C" average college graduate for $30,000, with a 50% chance of it working out. You can hire the "A" average college graduate for $33,000, with a 95% chance of it working out. If the manager you hire does not work out, it will cost you $7500 to run a new hiring search. Which candidate do you choose? Explain.



Key



1. The marginal benefit of internet research is 3,000, 1,500, 500, 200, 50. The MB exceeds the marginal cost of $100 for 4 hours of searching. 2a. If you sell the house yourself, the options are $15,000 now, with a probability of 100% or $250,000 in 30 days with a probability of 60%. The value of the offer in 30 days is $250,000 (.6) - 5000 = 150,000 - 5,000 = $145,000. Therefore, you should sell it now. 2b. If you wait 30 days to sell, the options are to sell it yourself (see above) with a value of $145,000 or sell with a realtor for $250,000, with a probability of 90% and added cost of 12,500. The value of selling with a realtor is 250,000 (.9) - 12,500 = $212,500. It is better to use the realtor. 3. The high school graduate is paid $25,000, but there is a 75% probability of a $7500 new search. The new search cost is 5625. 25,000 + 5625 = 30,625. The "C" average college graduate is paid $30,000, but there is a 50% probability of a $7500 new search. The new search cost is 3750. 30,000 + 3750 = 33,750. The "A" average college graduate is paid $35,000, but there is a 5% probability of a $7500 new search. The new search cost is 375. 33,000 + 375 = 33,375. Since they will perform equally well, you should hire the "A" average college graduate because the cost is lower.



Sample Quiz Multiple Choice



1. Adam Smith's Invisible Hand Theory makes which assumption about information? a. Information is costly. b. Information provides benefits. Copyright  2004 – The McGraw-Hill Companies



c. Buyers are ignorant. d. Buyers are fully informed. e. none of the above 2. Improving information will have which effect on economic surplus? a. b. c. d. e.



Increase it. Decrease it. Redistribute it. Leave it unchanged. Eliminate it.



3. The optimal amount of information is a. b. c. d. a.



zero. the maximum available. where marginal cost is lowest. where marginal benefit is highest. none of the above



4. People are risk neutral if a. b. c. d. e.



they will accept any gamble. they will accept a gamble only if it is better-than-fair. they will accept a fair or better gamble. they will not accept an unfair gamble. none of the above



5. If you will refuse any fair gamble you are a. b. c. d. e.



risk loving. risk neutral. risk averse. risk avoiding. anticompetitive.



6. When buyers and sellers are not equally well informed about a good, there is a. b. c. d. e.



unfairness. asymmetric information. symmetric information. risk aversion. costly information.



7. The Lemons Model explains how
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a. b. c. d. e.



asymmetric information decreases the average quality of goods for sale. people with lower quality goods are more likely to sell them. reservation prices for used goods are lower. there is a downward spiral in the average quality of used cars. all of the above



8. That insurance is purchased disproportionately by those who are most costly to insure is an example of a. b. c. d. e.



adverse selection. conspicuous consumption. statistical discrimination. risk aversion. none of the above



9. Hiring lawyers based on the cars they drive and the clothes they wear is hiring based on a. b. c. d. e.



adverse selection. conspicuous consumption. statistical discrimination. risk aversion. none of the above



10. According to the theory of disappearing political discourse, those who ________ are likely to remain silent? a. b. c. d. e.



support a position are against a position believe strongly are apathetic are easy to understand



Problems/Short Answer



1. Consider a gamble in which you win $10 if a six-sided die (with 1 - 6 on the sides) rolls a six. If any other number is rolled, you lose $2. The die is "loaded" so that there is a 20% chance that it will roll a 6. a. What is the expected value of the gamble? b. If you are risk neutral, will you accept the gamble? Explain.
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2. Suppose you own and manage your own t-shirt business. Currently you buy your plain t-shirts (on which you put a logo) from a retail supplier in town. You know that if you closed down your stand and spent time searching the internet, you could find a better price for your next shipment of 1000 t-shirts. But, closing down the stand would decrease your profits by $50 per hour. The reduction in the price you must pay for tshirts after different amounts of internet research is shown in the table below. Hours spent researching



Price of t-shirts



0 4.50 1 3.75 2 3.00 3 2.40 4 2.00 5 1.80 ______________________________________ a. How long should you spend researching lower t-shirt prices? Explain. Key Multiple Choice



1. d 2. a 3. e 4. c 5. c 6. b 7. e 8. a 9. b 10. a Problems/Short Answer



1a. The expected value = .2 (10) - 2 (.8) = 2 - 1.6 = .4 1b. You would take the gamble because it is "fair or better" (i.e., the expected value is positive).
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2. You should research as long as MC = (or exceeds) MB. The MC is $50, the marginal benefit is the savings per shirt times 100. Therefore, the marginal benefit is 75, 75, 60, 40, 20. MB exceeds MC for 3 hours of research.
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Notes on Teaching:



Part 4 Labor Markets and the Public Sector



Overview Part IV looks at labor markets and the public sector. Chapter 13 presents labor markets and the issue of income distribution. Chapters 14 and 15 present material related to the role of government in providing goods and services and financing their provision (including environment, health, and safety). What’s New? Chapter 13 now combines material from the previous Chapter 13 and Chapter 16, so that labor markets and income redistribution are covered in one chapter. The combined chapter omits several examples as well as the sections on monopsony, comparable worth, utilitarianism, tax policy, occupational choice, and redistribution and cost-benefit analysis. Chapter 14 has a new section on public health and security. The coverage of marginal cost pricing and natural monopoly have been moved to earlier chapters. Notes and Suggestions Product markets have been discussed throughout previous chapters. In this section, students are introduced to the market for labor. Since they now have an understanding of markets, it is useful to present the similarities between the product labor markets. The supply and demand curves in the labor market have the same slopes as they did in the product market, and equilibrium work the same way as well. Therefore, instructors can take advantage of the similarities and need only emphasize the differences. Discrimination and unions are important aspects of labor markets that did not apply in product markets.



The remaining topics in this section relate to the role of government in affecting the distribution of income and providing goods and services. This is a good part of the course in which to have students do research on their own community. Communitybased research, or possibly service learning, give students the opportunity to see a direct link between their studies and what is going on in their own community. These topics can be used to clearly illustrate and discuss opportunity cost. What is the tradeoff between equity (e.g. income equality) and efficiency? What role can or should government play in these areas? What is the tradeoff between government and market provision of health, safety and environmental quality? What are the pros and cons of each? These questions can be addressed using some of the many articles that appear in the popular press. It is an excellent opportunity to look at local debates and to critique the economics presented in the press.
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Chapter 13 Not present in the Italian Edition Labor Markets and Income Distribution Overview This chapter uses simple economic principles to explain why different people earn different salaries. It discusses the economic value of work and human capital theory. The chapter emphasizes the difference in personal characteristics but focuses on why people with similar characteristics earn different incomes. The chapter also considers labor unions, winner-take-all markets, discrimination, and the effects of nonwage conditions of employment. The chapter also explores the distribution of income and income inequality. It presents data on the distribution of income and considers whether income inequality should be a concern and, if so, whether practical remedies exist. It considers the costs and benefits of government programs to redistribute income. The issues of morality, justice and fairness are considered. Core Principles Cost-Benefit Principle - The chapter uses this core concept in presenting the firm's decision to hire and the individual's decision to invest in human capital. Equilibrium Principle - This chapter uses the supply and demand model applied in the labor market to determine equilibrium wage and employment. Efficiency Principle - The chapter explores the issue of the distribution of income that results from the market and whether it can or should be adjusted. The chapter considers how various income redistribution policies can affect incentives to work, save, spend and invest. Important Concepts Covered • • • • • • • • •



Marginal Physical Product Marginal Labor Cost Value of Marginal Product EITC Negative Income Tax Human Capital Theory Labor Market Discrimination Labor Union Winner-Take-All Markets
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• • •



Compensating Wage Differentials Customer and Employer discrimination Poverty Threshold



Teaching Objectives Define and discuss MP and VMP Discuss the optimal amount of labor for a firm to hire Derive the competitive market labor demand and supply curves and locate the equilibrium Discuss how changes in productivity and output demand affect the labor market Define and calculate marginal labor cost Define human capital and explain its role in wage determination Define a labor union and discuss its impact on wages Define a winner-take-all labor market and discuss its implications for wages Define compensating wage differentials and discuss their relationship to wages Define employer discrimination and discuss its viability Define customer discrimination and discuss other sources of wage differences Discuss the pros and cons of the free market as it relates to income inequality Discuss Utilitarianism and alternative concepts of fair distribution of income Discuss the costs of income inequality on the poor, economic productivity, and the middle class Analyze the effects of a minimum wage on the labor market for the working poor and on economic surplus Define an earned income tax credit and compare its efficiency to a minimum wage Define an in-kind transfer payment and a means-tested benefit Discuss the work incentive effects of a NIT with the current welfare system Discuss the advantages of combining NIT with public employment to reduce income inequality



In-Class Activities "Labor and Management" video #22 from the "Economics U$A" series. "Investing" video from the "Economics at Work" series. Labor relations videos available from Merrimack Films at www.merrimack-films.com.



Chapter Outline I.



Introduction and Overview A. The economic value of work 1. marginal physical product (a.k.a. marginal product) 2. value of marginal product
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B. Equilibrium wage and employment levels 1. demand curve for labor 2. supply curve for labor 3. market shifts II. Explaining Differences in Earnings A. Human Capital Theory B. Labor Unions 1. Economic Naturalist 13.1: “If unionized firms have to pay more, how do they manage to survive in the face of competition from their nonunionized counterparts?”



C. Compensating wage differentials D. Discrimination 1. employer discrimination 2. discrimination by others (customer discrimination) 3. other sources of the wage gap E. Winner-take-all markets 1. Economic Naturalist 13.2 “Why do garbage collectors earn more than lifeguards?” 2. Economic Naturalist 13.3 “Why does Renee Fleming earn millions more than sopranos of only slightly lesser ability?” III. Income Inequality A. Recent trends in income inequality B. Methods of income redistribution 1. welfare payments and in-kind transfers 2. Personal Responsibilities Act 3. Means-testing C. Negative Income Tax 1. break-even level of income 2. poverty threshold D. Minimum Wages 1. EITC 2. Minimum wages and consumer surplus E. Public employment for the poor F. Combination of methods



Economic Naturalist Discussion Questions 1. Why might colleges have to pay premiums to faculty in disciplines that have attractive career opportunities outside of academia (e.g., CPA accountants and licensed psychologists)? (because of increased demand for labor in those disciplines and higher wages paid outside academia). 2. Why do some teachers who could make higher wages working in a non-teaching job stay in the classroom? (nonpecuniary benefits of teaching)



Copyright  2004 – The McGraw-Hill Companies



3. Why do colleges and universities offer means-tested financial aide? (moral and fairness issues raised by income inequality, effects of income inequality on the nonpoor and society as a whole, etc…)



Answers to Text Questions and Problems Answers to Review Questions



1. When the wage rate in one occupation goes up relative to the wage rates in others, people enter that occupation, and hence the upward-sloping supply curve. 2. Small differences in human capital can translate into large differences in wages, as when the best soprano beats out an almost equally talented rival for a multi-milliondollar recording contract. So False. 3. Such technologies contribute to increased concentrations of income and wealth among top earners, in the manner described in Economic Naturalist 13.3. 4. Unless we can find means to transfer income to the poor, governments typically attempt to help the poor in less efficient ways, as by adopting price controls or minimum wage laws. Income transfers made through public jobs programs have the added advantage of producing additional goods and services that are valued by taxpayers at all income levels. 5. A negative income tax grant big enough to alleviate urban poverty for a family would also be large enough to induce many people to quit work to live at taxpayer expense. Such a program would be politically unpopular as well as prohibitively expensive. Answers to Problems



1. Sandra’s marginal product is 60 air filters per month, and the value of her marginal product (VMP) is (60)($25), or $1,500/mo. Bobby’s VMP, similarly, is (70)($25), or $1,750/mo. Since the labor market is competitive, Sandra and Bobby will earn exactly their respective VMPs each month. 2a. After deducting the $5 cost of the fabric, the company receives $30 from the sale of each pair of jeans. The marginal product of labor and the value of the marginal product of labor are shown in the following table:
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Number of workers



Jeans (pairs/wk)



0



0



1



25



2



45



3



60



4



72



5 6



Marginal product of labor (pairs per worker)



VMP ($/wk)



25



750



20



600



15



450



12



360



8



240



5



150



80 85



Since the market wage is $250/wk, it is not worthwhile to hire the fifth worker, whose VMP is only $240/wk. The firm hires 4 workers and produces 72 pairs of jeans per week. b. It leaves Stone’s decision unaffected, since the equilibrium wage is higher than the minimum wage. c. This time, the union wage is higher than the equilibrium wage. Stone will no longer hire the fourth worker. d. The final column of the table now looks like this: VMP ($/wk) 1,000 800 600 480 320 200 Stone will now hire a fifth worker. 3. The value of constructing each rocket ship is $5,000. Wiley can put together 1/10 of a rocket ship each month. Since the labor market is competitive he will get paid the exact
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value of his contribution, $500 a month. Sam can put together 1/5 of a rocket ship per month, so he will earn $1,000. 4. The relevant VMP entries are shown in the fourth column of the table below. Number of workers



Cases/wk



Total revenue ($/wk)



1



200



2,000



2



360



3,600



3



480



4,800



VMP ($/worker) 2,000 1,600 1,200 800



4



560



5,600 400



5



600



6,000



a. Carolyn will hire 3 workers. They will produce 480 cases. This follows from the fact that the value of the third worker’s marginal product is greater than the market wage ($1,000) while the VMP of the fourth worker is less. b. Carolyn will only hire 2 workers. c. Each VMP entry will be 50 percent larger than before, so Carolyn will now hire 4 workers. 5. When the equilibrium wage is well above the current minimum wage, small increases in the minimum wage will have no effect. 6a. Jones’s benefits will go down by (.40)($120/mo) = $48/mo in each program, for a total benefit reduction of $144/mo. b. When means testing applied to multiple programs results in effective marginal tax rates above 100 percent, as in part a), a person’s net income goes down as a result of earning money in the labor market—a powerful incentive not to work. 7a. When the $100/hr is paid directly to Sue, she accepts the job and enjoys an economic surplus of $100 - $10 = $90. b. If the $100 were divided equally among the 400 residents of Sue’s dorm, however, each resident’s share would be only 25 cents. Accepting the job would thus mean a negative surplus for Sue of $0.25 - $10 = -$9.75, so she will not accept the job. c. The income sharing arrangement in b is income redistribution of the most extreme form. Such measures reduce the amount of income available by reducing Sue’s incentive to accept employment that would have generated an economic surplus. 8. Without a minimum wage, both employers and workers would enjoy economic surplus of $50,000/day, as shown in the diagram.
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W ($/hr) 20



Employer surplus without minimum wage



S



10 Worker surplus without minimum wage



D 0



10,000



20,000



L (person-hours/day



With a minimum wage set at $12/hr, employer surplus is the area of the crosshatched triangle, $32,000/day, and worker surplus is the area of the four-sided shaded figure, $64,000/day. The minimum wage thus reduces employer surplus by $18,000/day, and increases worker surplus by $14,000/day. The net reduction in surplus is the area of the shaded triangle shown in the diagram, $4,000/day.
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W ($/hr)



Employer surplus with minimum wage



20



S



Reduction in total surplus caused by minimum wage



12 10 8 Worker surplus with minimum wage



D 0



8,000 10,000



20,000



L (person-hours/day



9. With an earned-income tax credit in lieu of a minimum wage, employment will be 10,000 person-hours per day at $10/hr. Since worker surplus under those conditions is $14,000/day less than under the minimum wage, the government would have to offer a tax credit worth $1.40/hr for each of the 10,000 person-hours of employment to match the worker surplus that would occur under the $12 minimum wage. 10. Because employer surplus is $18,000/day lower under the minimum wage than under the earned-income tax credit, employers would be willing to pay a tax up to that amount to secure the policy switch. This is clearly more than enough to finance a taxcredit that workers would support. A tax of $16,000 levied on employers could be used to fund an earned-income tax credit of $1.60/hr, which would make both employers and workers better off than under the minimum wage.



Sample Homework Assignment 1. Suppose you own and manage a fruit stand and you hire workers in a competitive labor market. The nonlabor costs of each pound of fruit is $.50. Your fruit sales vary with the number of workers hired, as shown below. Number of Workers



Pounds of Fruit per day
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0 0 1 45 2 90 3 110 4 130 5 140 6 150 7 155 ______________________________________________ a. If fruit sells for $1.50 per pound, and the competitive market wage is $20 per day, how many workers should you hire? b. Suppose a fruit workers union is established and the minimum acceptable wage becomes $30 per day, how many workers will you hire? c. If the market wage remains at $30 and the price of fruit increases to $2.00 per pound, how many workers will you hire? 2. Suppose you are managing your fruit stand and you are the only employer on a small campus. You sell fruit for $1.50 per pound and each pound costs $.50 (excluding labor). Your sales of fruit vary with the number of workers hired according to the following table: Number of Workers



Pounds of Fruit per day



0 0 1 45 2 90 3 110 4 130 5 140 6 150 7 155 ______________________________________________ There are six students on campus willing to work at the stand. The six students and their reservation wages are shown in the following table: Student A B C D E F



Reservation wage ($/day) 15 20 25 30 35 40______
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a. If you must pay the same wage to all workers, how many will you hire? b. If you must pay the same wage to all workers, what wage will you pay? c. What is the socially optimal number of workers to hire? 3. Assume you finish your undergraduate degree and are considering either going to work or going to graduate school to earn a 2 year Master's degree. If you take a job, the present value of your expected lifetime earnings will be $600,000. If you go to graduate school, the present value of your expected lifetime earnings will increase to $627,500 but you will have to make a tuition payment of $15,000 at the beginning of each year. Apart from the salary, you are indifferent between the two options. What is the highest interest rate that would cause you to decide to attend law school? Key



1. The MP/VMP (after deducting the $.50 in nonlabor cost of fruit, the firm receives $1 per pound) for each level of workers is given below: #workers



MP/VMP



1 45 2 45 3 20 4 20 5 10 6 10 7 5 _______________________ a. The daily wage of $30 exceeds the VMP for the first four workers. b. If the wage becomes $30 per day, the wage exceeds VMP for the first two workers. c. If price is $2.00 per pound (the firm receives $1.50 after the .50 costs are deducted), the VMP's are given below: # workers



VMP



1 67.5 2 67.5 3 30 4 30 5 15 6 15 7 7.5 ________________
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The firm will now hire 4 workers if the daily wage is $30. 2a. VMP (see Question #1a) exceeds the marginal cost of labor (see below) for the first two students (A and B). Total Labor Cost



Marginal Labor Cost



15 15 35 20 60 25 90 30 125 35 165 40 ___________________________________ 2b. The students would be paid $20 (B's reservation wage). 2c. The socially optimal number of students to hire is found by hiring as long as the reservation wage for a student is less than the VMP. The optimal number is 2. 3. The present value of the tuition payments is $15,000 (1 + 1/X). The increase in the present value of lifetime earnings is $27,500. $15,000 (1 + 1/1.2) = $27,500, so 20% is the highest interest rate that would cause you to choose to go to graduate school.



Sample Quiz Multiple Choice



1. The marginal product of labor is the a. additional output a firm gets by hiring one more unit of labor. b. c. d. e.



dollar value of the additional output a firm gets by hiring one more unit of labor. increase in the wage bill from hiring an additional worker. total output produced as a result of hiring labor. productivity of the least productive worker.



Use the table below to answer question 2 Number of workers 0



units of output 0
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1 100 2 180 3 240 4 280 5 300 6 310 7 315 ___________________________________ 2. What is the marginal product of the 6th worker? a. b. c. d. e.



5 10 300 310 315



3. When a market has only a single buyer, it is a(n) a. b. c. d. e.



monopoly monopolistic competitor customer monopsony monopsonistic competitor



4. In a market with a single buyer of labor, the firm should hire another worker as long as which of the following is true? a. b. c. d. e.



MP > VMP VMP > wage VMP > MP VMP > marginal labor cost MP > marginal labor cost



5. A minimum wage law a. b. c. d. e.



sets a minimum hourly wage. decreases unemployment. causes a shortage in the labor market. must be set below equilibrium to be effective. all of the above



6. The earned income tax credit is given to which of the following? a. Unemployed workers b. Low income workers
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c. Middle class workers d. Workers with children e. none of the above 7. If a benefit program is set up so that benefits decrease as the recipient earns extra income, the program is a. b. c. d. e.



means tested. an in-kind transfer. a negative income tax program. progressive. none of the above



8. If a job pays a higher wage because it requires the worker to work in unpleasant working conditions, the worker is receiving a. b. c. d. e.



workers compensation. a wage premium. a fringe benefit. a compensating wage differential. what they deserve.



9. Which of the following is an example of discrimination? a. b. c. d. e.



An employer arbitrarily preferring one group of workers. A consumer paying more for a product produced by a member of a favored group. Hiring only white workers, regardless of marginal productivity. Providing less education to female children all of the above



10. In "winner-take-all" markets, a. b. c. d. e.



there is only one available worker. small differences in human capital translate into large pay differences. high wages are given to the worker with the highest marginal productivity. the most competitive firm hires all qualified workers. wages are lower than in other markets.



Problems/Short Answer



1. Assume you finish your undergraduate degree and are considering either going to work or going to graduate school to earn a 2-year Master's degree. If you take a job, the present value of your expected lifetime earnings will be $600,000. If you go to graduate school, the present value of your expected lifetime earnings will increase to $627,500, but you will have to make a tuition payment of $15,000 at the beginning of
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each year. Apart from the salary, you are indifferent between the two options. If the interest rate is 10%, should you go to graduate school? 2. Suppose you own and manage a t-shirt stand and you hire workers in a competitive labor market. The nonlabor cost of each t-shirt is $5.00. Your sales vary with the number of workers hired, as shown in the table below. Number of Workers



T-shirts per day



0 0 1 8 2 14 3 20 4 24 5 26 6 27 7 27 ________________________________________ a. If t-shirts sell for $15.00 each, and the competitive market wage is $30 per day, how many workers should you hire? b. Suppose a t-shirt workers union is established and the minimum acceptable wage becomes $40 per day, how many workers will you hire? c. If the market wage remains at $30 and the price of t-shirts increases to $20.00 each, how many workers will you hire? Key Multiple Choice



1. a 2. b 3. d 4. d 5. e 6. a 7. b 8. a 9. e 10. b
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Problems/Short Answer



1. The present value of the tuition costs is $15000(1 + 1/1.1) = 15,000 +13636.36 = 28,636.36. The present value of the increase in expected future earnings is 27,500. Therefore, the best choice is not to go to school. 2a. The MP/VMP (after deducting the $5.00 in nonlabor cost of t-shirts, the firm receives 10.00 per shirt) for each level of workers is given below: #workers



MP/VMP



1 80 2 60 3 60 4 40 5 20 6 10 7 0 _______________________ The daily wage of $30 exceeds the VMP for the first three workers. b. If the wage becomes $40 per day, the wage exceeds VMP for the first four workers. c. If price is $20.00 per shirt (the firm receives $15.00 after the 5.00 costs are deducted), the VMP's are given below. #workers



VMP___



1 120 2 90 3 90 4 60 5 30 6 15 7 0 ____________________ The firm will now hire five workers if the daily wage is $30.
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Chapter 14 Not present in the Italian Edition The Economics of Environment, Health, and Safety Overview This chapter applies economic principles to the design of public policies. It covers government policy toward a variety of policy issues including: health care delivery, environmental quality, and workplace safety regulation. The unifying theme running through each of the discussions is the concept of scarcity. Core Principles Scarcity Principle - The chapter uses the concept of scarcity to explore a variety of seemingly unrelated policy issues. Cost-Benefit Principle - This core concept is applied to several of the public policy issues discussed in the chapter. Efficiency Principle - Most of the policy issues discussed relate to public goods and externalities. The chapter presents market failure through its coverage of public policies in these areas. Important Concepts Covered • • •



First-dollar insurance coverage HMO Worker's compensation



Teaching Objectives Describe pre and post WWII methods of paying for medical care Define first-dollar insurance coverage Illustrate the effect of how payment is made on the amount of medical care Define a HMO and discus its impact on the amount of medical care Discuss the reasons for the growth in the number of uninsured individuals and one possible solution Discus the current and efficient distributions of effort to reduce pollution Discuss and analyze a policy of taxing pollution Discuss and analyze a policy of pollution permits Discuss the merits of exploitation as an explanation of workplace injuries
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Discus how decisions about workplace safety should be made Define workers' compensation and compare it to direct regulation of safety Describe the efficient rule for the allocation of resources to the prevention of crime



In-Class Activities Expernomics, Vol. 4, #2 (Spring 1995) classroom experiment dealing with predation. Expernomics, Vol. 4, #1 (Fall 1995) classroom experiment dealing with pollution. Expernomics, Vol. 2, #2 (Fall 1993) classroom experiment dealing with pollution.



"Pollution" video #21 from the "Economics U$A" series.



Chapter Outline I. II.



III.



IV.



Introduction/Overview Health Care Delivery A. Applying the cost-benefit criterion 1. waste from full insurance coverage 2. designing a solution a. first-dollar insurance coverage b. health maintenance organizations 3. Economic Naturalist 14.1: “Why is a patient with a sore knee more likely to receive an MRI exam if he has conventional health insurance than if he belongs to a Health Maintenance Organization?” 4. paying for health insurance 5. Economic Naturalist 14.2: “In the richest country on earth, why do so many people lack basic health insurance?” Environmental Regulation A. Taxing pollution 1. pollution reduction by firms that can accomplish it at least cost B. Pollution permits 1. same benefit as pollution tax 2. avoids unnecessary investment 3. permits citizen involvement in determining emission level Workplace Safety Regulation A. Justification for regulations B. Arguments against regulation C. Income/safety tradeoff 1. strategic decision making D. Workers’ compensation E. Economic Naturalist 14.3: “Why does the government require safety seats for infants that travel in cars, but not for infants that travel in airplanes?”



Copyright  2004 – The McGraw-Hill Companies



V.



Public Health and Security A. Economic Naturalist 14.4: “Why do so many states have laws requiring students to be vaccinated against childhood diseases?” B. Economic Naturalist 14.5: “Why do more Secret Service agents guard the President than the Vice-President, and why do no Secret Service agents guard college professors?” C. Applying the cost-benefit principle



Economic Naturalist Discussion Questions 1. Why have some colleges and universities begun to recommend or require college students to be vaccinated against meningitis before moving in to residence halls? (public health and safety) 2. Why is zero pollution not a public policy goal? (increasing MC and decreasing MB of pollution abatement - is it even possible to have zero pollution?) 3. How might seat belts and air bags in cars result in less careful driving? (they decrease the cost of being in an accident).



Answers to Text Questions and Problems



Answers to Review Questions 1. In the absence of regulation, the equilibrium rate of vaccination would be suboptimally low, because individual decision makers would tend to ignore the fact that their becoming infected would impose additional risks to others. 2. Efficient cleanup requires that the marginal cost of pollution reduction be the same for every polluter, for otherwise it would be possible to reduce cost by having polluters with high marginal costs remove less and those with low marginal costs remove more. Both pollution taxes and sale of effluent permits result in marginal costs of pollution reductions that are the same for all polluters. Across-the-board-cutbacks, in contrast, result in marginal costs of pollution reduction that are higher for some firms than others. 3. Efficient resource use requires that the buyer pay a price equal to the marginal cost of the resource. Because first-dollar coverage causes users to see a price of zero, it leads them to use the resource too intensively. 4. The optimal number of bank robberies is that number for which the marginal cost of curbing robberies is equal to the marginal benefit. Society has no interest in spending far more to prevent a robbery than the loss the robbery would impose on society if it occurred. Copyright  2004 – The McGraw-Hill Companies



5. Because commercial jets carry many more passengers than small private planes, the benefit of preventing a commercial jet from crashing is far greater than the benefit of preventing a private plane from crashing. So the optimal amount of safety equipment is greater for the commercial jet.



Answers to Problems 1. With full coverage, David faces a marginal charge of zero for additional days in the hospital, so will elect to remain hospitalized for 8 days. 2. With insurance that covered only expenses greater than $1,000, he would face a marginal charge of $150/day, and would choose to stay in the hospital only two days. The cumulative amount by which the extra cost of an 8-day stay exceeds the extra benefit will be $450, the area of the darker shaded triangle in the diagram below. Thus, the six extra days cost society $900, but benefit David by only $450. So total economic surplus would have been $450 higher under the policy that covers only those expenses beyond $1,000 per illness.



Price ($/day) Benefit from additional stay



175



Lost surplus from additional stay



D



150



2



8



Length of hospital stay (days) 3. Under the new plan, the insurance company pays 50 percent of the cost of an additional day in the hospital and David pays 50 percent. So David must pay (0.50)($150) = $75 for each additional day in the hospital. As shown in the diagram, David will extend his stay from 2 to 5 days under the new plan. The benefit of the additional 3 days to David is the area of the light shaded figure, (1/2)($75/day)(3 days) +($75/day)(3 days) = $337.50. The total cost of the 3 additional days is $450, so the net change in total surplus compared to the plan in 4b is $337.50 - $450 = -112.50.
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Price ($/day) Lost surplus from additional stay 175



Benefit from additional stay



D



150 75



2



5



8



Length of hospital stay (days) 4. When consumers pay for their own procedures, they demand 40,000 of them per year, and the economic surplus they receive is equal to the area of the red shaded triangle, which is $20,000,000/yr. When the procedures are fully covered, they demand 80,000 of them per year. Each of the 40,000 additional procedures costs $1000 to perform, but yields its value to consumers (as indicated by the corresponding willingness to pay value on the demand curve) is less than 1000. Cumulatively, the cost of the additional procedures exceeds their value to consumers by the area of the blue shaded triangle, which is also $20,000/yr. This is the reduction in total surplus caused by making the procedure fully reimbursable.
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Price of rhinoplasty ($/procedure) Lost economic surplus



2000



1000



40



80



1000s of procedures per year



5. If health insurance covers $500 of the cost of the procedure, the remaining $500 of the procedure’s $1000 cost will be the price seen by consumers, who will demand a total of 60,000 procedures per year. The lost economic surplus will be the area of the blue shaded triangle, which is $5,000,000 per year.



Price of rhinoplasty ($/procedure) Lost economic surplus



2000



1000 500 40



60



80



1000s of procedures per year



6a. Both firms will use process A and emit 8 tons/day. b. Each firm must switch to process C. The cost will be $120 - $50 = $70 for Sludge Oil and $500 - $100 = $400 for Northwest Lumber, for a total of $470.
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7. Each firm will switch to a cleaner process if the cost of doing so is less than $T. If T = $81, Sludge Oil finds it worthwhile to switch from process A to B, and still finds it worthwhile to switch from process B to C, and again from C to D. Northwest Lumber finds it worthwhile to switch from process A to B. Sludge Oil thus cuts emissions by 3 tons, and Northwest Lumber by one. The total cost to society is $200 - $50 + $180 $100, or $230. 8. Sludge Oil is willing to pay up to $300 for the first permit, $80 for the second, and so on. Northwest Lumber is willing to pay up to $1,000 for the first, up to $500 for the second, and up to $320 for the third, but only $80 for the fourth. Therefore, the auction price will keep rising until it reaches $81, the lowest price for which the total demand is 4 permits. The total cost of the pollution reduction is $230. 9. The socially optimal situation is for both to choose a safe job, since each gets a total benefit is $100 (wage) + $40 (safety) = $140/wk. This is $10/wk higher for each than the total benefit when each takes the risky job. However, when Tom chooses the safe job and Al chooses the risky job, Tom’s payoff is $100 + $40, minus the cost of earning less than Al, $30. This makes Tom’s payoff only $110. In contrast, Al has the satisfaction of earning more than Tom, so he gets $130 salary, plus a $30 satisfaction payoff, or $160/wk of value. Since the situation is symmetric, these payoffs are reversed if Al has a safe job and Tom has a risky job. The payoff matrix is Tom Safe job @ $100/wk Safe job @ $100/wk



Risky job @ $130/wk $110 for Al



$140 each



$160 for Tom



Al Risky job @ $130/wk



$160 for Al $110 for Tom



$130 each



It is apparent that choosing the risky job is the dominant strategy for both people. 10. If Tom and Al could negotiate at no cost, they would enter a binding agreement to work in the safe job, since each would be $10/wk better off with that choice than if each followed his dominant strategy. But since the total gain in surplus from moving to the safe job is only $20/wk, safety regulations that cost $25/wk to enforce would not be an attractive proposition.



Sample Homework Assignment 1. Your city water company gets water from a nearby reservoir at a cost of 3 cents per 100 gallons. The reservoir can supply up to 1/2 million gallons per day. Beyond 1/2 million gallons per day, the city must pay 5 cents per gallon to an adjacent county for water from their unlimited source. The summer and winter demand for water in the
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city are given below (Q is quantity demanded in hundreds of gallons, P is price in cents per 100 gallons). Summer: P = 15 - .001 Q Winter: P = 10 - .002 Q a. Graph the summer demand, winter demand, and marginal cost curves for water in your city. b. What is the efficient price of water in the summer and in the winter? c. What is the efficient quantity of water in the summer and in the winter? d. If the price of water is set at 3 cents per 100 gallons throughout the year, what is the effect on total economic surplus? Explain. 2. Suppose there are three available insurance plans, called a, b, and c. Under insurance Plan a, the insured receives first-dollar coverage. Under Plan b, the insured has a $500 deductible and the insurance company pays 80% of expenses thereafter. Under Plan c, the insured has a $1,000 deductible and the insurance company pays all expenses over the deductible. a. If an individual incurs a medical expense of $500 that is covered by insurance, how much will she have to pay under each insurance plan? b. If an individual incurs a medical expense of $10,000 that is covered by insurance, how much will she have to pay under each insurance plan? c. Suppose the individual has a choice about whether to undergo the $500 and $10,000 medical treatments discussed above, the benefit from the $500 treatments is $500, and the marginal benefit form the $10,000 treatment is $1,000. For each insurance plan (a, b, and c) will the individual choose to have the treatment? Explain. 3. You own and manage your own fruit stand. Each day, you create four bags full of wasted fruit. You have three alternatives for dealing with your fruit waste: you can leave it in a nearby public parking lot, take it to the local landfill, or create a compost site behind your stand. Taking it to the parking lot costs the value of the time it takes to deliver and leave the waste without being seen. Disposal at the landfill costs are equal to the value of the time to deliver the waste to the landfill and the landfill fee. Composting costs you the initial set up costs and the value of time to manage the compost pile, but this option turns the fruit waste into nutrient-rich soil. The cost of each disposal method is given below. Parking lot: $5/day Landfill: $25/day Compost: $30/day a. If there is no regulation, how will you dispose of your fruit waste? Explain. b. If the government creates and enforces a $30 fine per day on litter in the parking lot, what will you do with your fruit waste? Explain.
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c. What social benefits are created by composting that are not reflected in your firm's benefits of waste disposal? d. What public policies could the government use to increase the amount of fruit waste composting you will do?



Key



1a.



Price (cents per gallon) 15 10



Dsummer Dwinter



5 3



MC



5,000



15,000



Q (100's of gallons per day)



1b. Winter: 3 cents Summer: 5 cents 1c. Summer: 10,000 Winter: 3,500 1d. Total economic surplus will decline because consumers' payments don't equal the marginal cost of water during the summer (when demand is high and the city must buy higher priced water from the adjacent county). 2a. a: $0 b: $500
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c: $1000 2b. a: $0 b: $500 + (.8 x $9500) = $500 + $7600 = $8100 c: $1000 2c. The individual will undergo the treatment if the cost is at least equal to the benefit. $500 treatment: a yes, b yes, c no $1000 treatment: a yes, b no, c yes 3a. Leave waste in the parking because the cost is lowest. 3b. Take waste to the landfill because the cost of the landfill is the lowest when the cost of the fine is added to the disposal cost in the parking lot. 3c. Decreased litter or decreased need for additional landfill space. Creation of useable compost materials. 3d. The government must increase the cost of the parking lot and landfill and/or subsidize the use of composting.



Sample Quiz Multiple Choice



1. It is efficient to perform a medical procedure if it has a. b. c. d. e.



some benefit to the patient. no cost to the patient. benefits exceeding its cost. costs exceeding its benefit. a medical reason.



2. The efficient length of stay in a hospital following surgery is determined by a. b. c. d. e.



the cost-benefit criterion. medical necessity. the third party payment system. the patient. an economist.



3. A group of physicians that provides medical care for patients in return for a fixed annual fee is called a(n)
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a. b. c. d. e.



insurance company. AMA. MRI. HMO. none of the above



4. The government insurance system that provides benefits to workers who are injured on the job is called a. OSHA. b. c. d. e.



EPA. health insurance. HMO. workers' compensation.



5. To achieve efficiency, which firm should reduce pollution when a reduction is required? a. b. c. d. e.



The firm that pollutes the most The firm with the lowest priced product The firm with the lowest marginal production cost The firm that has the lowest marginal cost of clean-up It doesn’t matter which cleans up, as long as the required amount is cleaned



6. Which of the following program efficiently reduces pollution while not requiring a detailed knowledge of abatement technologies? a. Taxing pollution b. Auctioning pollution permits c. Fines on polluters. d. Jail time for CEO’s of polluting firms. e. None of the above 7. Which of the following is a government insurance system that provides benefits to workers injured on the job? a. b. c. d. e.



Medicare HMO OSHA Blue Cross Worker’s compensation



8. Why doe the government require infants to travel in car seats but does not require safety seats for infants traveling in airplanes?
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a. The benefits of safety seats are greater when traveling by air. b. The probability of a car accident is higher. c. The cost of safety seats in a car is lower. d. The inconvenience of safety seats in a car is higher. e. None of the above 9. Which government agency oversees safety in the workplace? a. b. c. d. e.



OSHA EPA FDA. FTC WSA



10. Which of the following is an economic justification for government intervention to assure job safety? a. b. c. d. e.



The costs of worker safety are high. The benefits of worker safety are low. The costs of worker safety exceed the benefits. Information about worker safety is imperfect. All of the above.



Problems/Short Answer



1. You own and manage a t-shirt stand. The process of screening t-shirts leaves you with three empty bottles containing a toxic residue each day. Because the residue is so toxic that it harms the health of animals and humans, there are regulations requiring that it be disposed of at a toxic waste treatment plant. However, the regulations are difficult to enforce. You have two alternatives for dealing with the bottles: you can leave them with your other trash on the curb or pay to have them disposed of at a toxic waste treatment facility. Leaving it with your other trash costs the value of the time it takes to take it to the curb. Disposal at a toxic waste facility costs you the value of the time to deliver the bottle to the treatment facility and the toxic waste disposal fee. The cost of each disposal method is given below. Curbside trash collection: $2/day Toxic waste facility: $50/day a. If there is no regulation and you are only interested in profit maximization, how will you dispose of your residue tainted bottles? b. If the government creates (and finds a way to enforce) a $100 fine per day on toxic waste in curbside trash, what will you do with your residue tainted bottles? c. Which method of waste disposal is efficient? Explain.



Copyright  2004 – The McGraw-Hill Companies



2. Suppose a store has been experiencing an average of $800 per week in shoplifting losses. Hiring a guards to work in the store cut shoplifting losses as shown in the table below, and guards are paid $400 per week. a. What is the efficient number of guards for the store to hire? Explain. b. What is the efficient level of shoplifting losses?



Number of guards



Shoplifting losses ($s)



0 800 1 400 2 200 3 100 4 50 5 10 __________________________________________



Key Multiple Choice



1. c 2. a 3. d 4. e 5. d. 6. b 7. e 8. e 9. a 10. d
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Problems/Short Answer



1a. You will dispose of them in the trash on the curb. 1b. You will take them to the toxic waste treatment facility. 1c. Taking them to the toxic waste treatment facility, because the cost of disposal with the curbside trash does not include the cost to society of having animals and humans harmed by toxic waste. 2a. The marginal cost of hiring one guard ($400) equals or exceeds the marginal benefit (decrease in shoplifting losses) for one guard. 2b. $400 (the losses associated with hiring one guard)
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Chapter 15 Not present in the Italian Edition Public Goods and Taxation Overview This chapter considers the size of government, what goods and services it should provide, how revenue should be raised, what powers government should have to constrain citizens’ behavior, and how government powers should be apportioned between federal, state and local levels. It applies principles of microeconomics to help determine the size and role of government. To do so, the chapter presents the concepts of public versus private goods. Core Principles Scarcity Principle - This chapter focuses on the allocation of scarce resources between the public and private sectors. Efficiency Principle - The chapter considers the cases of situations when market provision of goods and services does not result in an optimal allocation (i.e., public goods and externalities). Important Concepts Covered • • •



Public Good Regressive/Proportional/Progressive Taxes Crowding Out



Teaching Objectives Define the characteristics of nonrival and nonexcludable and give examples Define and contrast public goods, collective goods, common goods, and private goods. Discuss governmental versus private provision of public goods. Discuss why government is assigned the task of collecting revenues for public goods Define and analyze regressive, proportional, and progressive tax structures Define a jointly consumed goods and relate it to a public good Analyze the impact of different tax structures on the level of public goods provided Contrast the construction of private and public good demand curves Illustrate the optimal quantity of a public good Discuss the provision of public goods by private firms and potential drawbacks Discuss the role of government in the case of externalities and property rights Copyright  2004 – The McGraw-Hill Companies



Discuss local versus federal provision of public goods Define porkbarrel spending and logrolling and discuss their effects Define rent seeking and discuss the resulting inefficiencies Discuss across-the-board spending cuts approach to political inefficiencies Discuss the view that all taxes produce economic inefficiencies



In-Class Activities Expernomics, Vol. 8,#1 (Fall 1999) classroom experiment dealing with public goods. Expernomics, Vol. 6, #1 (Spring 1997) classroom experiment dealing with public goods. Expernomics, Vol. 2, #1 (Fall 1993) classroom experiment dealing with public goods.



"Public Goods and Responsibilities" video #26 from the "Economics U$A" series.



Chapter Outline I. Introduction and Overview A. The power of taxation II. Government Provision of Public Goods A. Public versus private goods 1. nonrival 2. nonexcludable 3. pure public good 4. collective good 5. pure private good 6. pure commons good B. Paying for public goods 1. willingness to pay for a good 2. free rider problem 3. equal tax rule a. head tax b. regressive tax c. proportional income tax d. progressive tax 4. Economic Naturalist 15.1: “Why don’t most married couples contribute equally to joint purchases?” C. The optimal quantity of public goods 1. generating the demand curve for a public good 2. marginal cost curve 3. optimal quantity is where MC crosses the demand curve D. Private provision of public goods 1. funding by donation Copyright  2004 – The McGraw-Hill Companies



2. 3. 4. 5.



excluding nonpayers private contracting sale of byproducts Economic Naturalist 15.2: “Why do television networks favor Jerry Springer over Masterpiece Theater?” 6. loss in economic surplus from a pay-per-view fee III. Additional Functions of Government A. Externalities B. Property rights C. The level of government (Federal, State or Local?) IV. Sources of Inefficiency in the Political Process A. Porkbarrel legislation 1. Economic Naturalist 15.3: “Why does check-splitting make the total restaurant bill higher?” 2. logrolling B. Rent-seeking C. “Starving” the government D. Purpose and unintended effects of tax system 1. crowding out 2. incentives 3. loss in economic surplus



Economic Naturalist Discussion Questions 1. Why do drivers pay toll on some roads but not on others? (the extent to which the road is nonrival -- traffic levels, and nonexcludable -- access) 2. Why are items such as food, medicine or clothing sometimes exempted from state sales taxes? (the sales tax is less regressive when necessities are exempted) 3. Why do most colleges have a health center for students when there is private provision of health care services available in the community? (costs, specialized services, equity, positive externalities, …)



Answers to Text Questions and Problems



Answers to Review Questions 1a. Nonrival: street lighting on campus and NPR radio broadcasts. Stephen King novels are nonrival except for the fact that it is difficult for more than one consumer to read a given copy at once. An apple is clearly unavailable to one consumer if another eats it. b. Nonexcludable: street lighting on campus and NPR radio programming.
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2a. Rival and nonexcludable: fish in the ocean, Interstate-5 in L.A. during rush hour. b. Nonrival and excludable: software downloaded from a website (at least for hours during which the site’s server is not operating at full capacity); music in concert halls (until seats run out). c. Nonrival and nonexcludable: Fall colors in New England, full moon rising over Lake Superior, Interstate 10 connecting Tucson and Phoenix (a fairly deserted highway) 3. A head tax limits the amount of revenue that can be raised to the amount that poor taxpayers can afford to pay. A wealthy taxpayer might prefer a proportional tax because the value of the additional public goods made possible by the additional revenue would outweigh the burden of the additional tax. 4. Activities that generate negative externalities are pursued excessively in the absence of taxes on them, so a tax would improve resource allocation by making these activities less attractive. The tax would also raise revenue to pay for public goods. So true. 5. The direct loss in surplus is an overstatement because we must also consider the gain in surplus that results from the public goods and services that are financed by the tax.



Answers to Problems 1a. The most the guard can charge is $150, to be hired by Jill. b. The plan will not be approved because Jack will not vote for it. He would have to pay a $60 tax for a service worth only $50 to him. 2a. A 1 percent tax would imply that Jack pays $10 per month and Jill pays $110. Both Jack and Jill would vote for this tax. b. Suppose Jack pays the guard $x and Jill pays him $y. Then x and y must satisfy the equations x + y = 120 and 150 - y = 50 - x. Solving, we get x = 10 and y = 110, the same as in part c. c. In order to implement the plan in part b, each party would have to report the most he or she would be willing to pay for the guard. The problem is that Jack and Jill each have an incentive to understate that amount in the hope that the other has a higher willingness-topay and will therefore pay more of the total. 3a. The pool will not be built because with the requisite lump-sum tax of $6 per voter per week, voters B and C will vote against it. This outcome is not socially efficient because the total benefits per week exceed the total weekly cost. b. Since marginal cost is zero, a monopolist’s profit maximizing price is the price that maximizes total weekly revenue—namely a price of $12. The result would be a $6 weekly loss, so no firm will be willing to operate the pool. Again, the socially efficient outcome is not achieved. 4a. This time, there is a potential economic profit of $1 per week forever. At an interest rate of $1 per week, the present value of this profit stream is $100, and this is the price Copyright  2004 – The McGraw-Hill Companies



at which the monopoly franchise should sell. The pool will be built, and the socially efficient outcome therefore achieved. b. If all firms spend the same on lobbying, each will have a 25 percent chance of winning the franchise, which means an expected profit of 25 cents per week less the amount spent lobbying. But by spending a penny more than its rivals, any one of these firms could grab the whole dollar in monopoly profit. As we saw in the case of the $20 bill auction, the incentives strongly favor escalation of the total amount spent on lobbying, and total expenditures on lobbying may well exceed the total value of the prize. 5a,b. To construct the demand curve, we add the two demand curves vertically, as shown. The socially optimal quantity of broadcast opera on Saturdays occurs where the marginal cost curve (MC) intersects the total demand curve (D, top panel), 3 hours per Saturday.
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12



hours/Sat.



6a. The network will choose the programs that generate the most profit. An episode of Springer would attract an audience of 12 million viewers, while one of Masterpiece Theater would attract only 8 million. Those audience sizes would generate payments of $1.2 million and $800,000, respectively, from Colgate. Net of production costs, the network would thus earn $800,000 for a Springer episode, and only $400,000 for an MT episode. The network would thus maximize its profit by filling one time slot with Springer and the other with the weight-loss infomercial. b. The economic surpluses from showing episodes of Springer and MT are the areas under their respective demand curves—$48 million for Springer, $64 million for MT. Since both figures are far larger than the surplus generated by the infomercial, the socially efficient result would be for the network to fill its two remaining slots with Springer and MT. 7. A pay-per-view network would set price at the point along its demand curve for which marginal revenue equals marginal cost. Since the marginal cost per viewer is zero, its profit-maximizing price would be $8 per episode. The network would receive $32 million in revenue, and viewers would reap economic surplus of $16 million. In contrast, showing MT free of charge on PBS would result in a viewer surplus of $64 million. Since production costs of each episode would be the same under the two arrangements, total economic surplus per episode would be $16 million larger if broadcast on PBS than if shown on pay-per-view.
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8 a. False, because the pay-per-view company charges a positive price for a nonrival good. b. False, because the profit maximizing pay-per-view fee will not result in the largest possible audience (which would have maximized advertising revenue). c. False, because the marginal cost to viewers is zero on broadcast TV. d. False, because charging a positive price for a nonrival good can cause an even greater loss in surplus than results from choosing the wrong program. e. True, because the pay-per-view scheme allows TV viewers to move away from the lowest-common-denominator programs favored and funded by advertisers. 9. The answer is e. Although the incentive problem described in part c does exist under the stated circumstances, it is not a cause of the free-rider problem. 10a. The net benefit after tax (column 3 of the table) indicates that Anita, Brandon and Carlena would vote for the museum, so the referendum would carry. Citizen Marginal Net Single-Price PriceBenefit Benefit Monopolist’s Revenue Discriminatin from after Tax ($/yr) g Museum ($/yr) Monopolist’s ($/yr) Revenue ($/yr) Anita 340 140 340 340 Brandon 290 90 580 630 Carlena 240 40 720 870 Dallas 190 -10 760 1,060 Eloise 140 -60 700 1,200 b. The maximum revenue a single-price private company could make is $760/yr, which is accomplished by charging a one-time fee of $190/yr to view the museum. The total revenues ($760/yr) do not cover the museum costs ($1,000/yr), so no private company is willing to build and operate the museum on a single-fee basis. c. A price-discriminating monopolist can make $1,200/yr operating the monument and charging each citizen his or her marginal benefit. The museum costs $1,000/yr to build, so the maximum a private company would bid for the license to operate the museum as a discriminating monopolist is $200/yr (= $1,200/yr - $1,000/yr).



Sample Homework Assignment 1.Give an example of a good that is nonrival. Explain why your example is nonrival. 2. You and your roommate would like to hire a cleaning service to clean your apartment each week. The value of the cleaning is $35 to you and $100 to your roommate. Regardless of who pays for the service, the entire apartment gets cleaned.
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a. What is the most the cleaning service can charge per week and still be assured of being hired by one of you? b. Suppose the competitive fee for the cleaning service is $80 per week. The owner of the apartment complex proposes that each of you pay 50% of the weekly fee. Will you and your roommate agree to the proposal? c. Is total economic surplus higher with or without the cleaning service? 3. Does a tax on pollution improve resource allocation in the private sector as well as generating revenue for the government? Explain. Key



1. Text examples include national defense and the David Letterman Show broadcast. Consumption by one person does not diminish availability for others. 2a. $100 2b. No, because it would cost each of you $40, which is above the value of the service for you, so you will not agree. 2c. With it ($55 versus 0) 3. Activities that generate negative externalities are pursued excessively in the absence of taxes on them, so a tax would improve resource allocation by making these activities less attractive. The tax would also raise revenue to pay for public goods.



Sample Quiz Multiple Choice



1. A good is considered nonrival if a. b. c. d. e.



consumption by one person does not diminish its availability for others. it is difficult to exclude those who do not pay for it. it is provided by the government. it is provided by a firm with no competitors. it is paid for by taxes.



2. If it is costly to exclude those who do not pay for a good from consuming it, the good is considered a. b. c. d. e.



nonrival. nonexcludable. regressive. public. collective.
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3. If nonpayers for a good can be easily excluded and consumption by one person diminishes its availability for others, the good is a(n) _____________ good. a. b. c. d. e.



private public collective commons none of the above



4. If a good is nonrival, but it is possible to exclude nonpayers from consuming it, the good is a(n) _______________good. a. b. c. d. e.



private public collective commons none of the above



5. If a good is both nonrival and nonexcludable, it is a(n) ____________ good. a. b. c. d. e.



private public collective commons none of the above



6. The fish in the ocean are an example of which type of good? a. b. c. d. e.



private public collective commons none of the above



7. National defense is an example of which type of good? a. b. c. d. e.



private public collective commons none of the above



8. A tax that collects the same amount from every person is called a(n) a. head tax.



Copyright  2004 – The McGraw-Hill Companies



b. c. d. e.



regressive tax. proportional tax. progressive tax. equal tax.



9. If the proportion of income paid in taxes decreases as income increases, the tax is a(n) a. b. c. d. e.



head tax. regressive tax. proportional tax. progressive tax. equal tax



10. Which of the following is a way private channels can provide public goods? a. b. c. d. e.



donations new technology that facilitates exclusion of nonpayers private contracting sale of byproducts all of the above



Problems/Short Answer



1. Give an example of a good that is nonexcludable. Explain why your example is nonexcludable. 2. You and your roommate would like to hire a cleaning service to clean your apartment each week. The value of the cleaning is $100 to you. However, your roommate is more comfortable when the apartment is a mess, so the value of the cleaning service to your roommate is -$100. Regardless of who pays for the service, the entire apartment gets cleaned. a. What is the most the cleaning service can charge per week and still be assured of being hired by one of you? b. Suppose the competitive fee for the cleaning service is $50 per week. How much would you have to pay for your roommate agree to the cleaning service? c. Is total economic surplus higher with or without the cleaning service? Key 1. a 2. b 3. a 4. c 5. b
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6. d 7. b 8. a 9. d 10. e Problems/Short Answer



1. Text examples include national defense and the David Letterman Show broadcast. Nonexcludable goods are difficult, or costly, to provide to only those who pay. 2a. $100 2b. $150: $100 to your roommate and $50 to the service. 2c. Without (you would gain $50, but your roommate would lose $100, so surplus is -$50 with and 0 without).
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Notes on Teaching:



Part 5 International Trade and Trade Policy



Overview Part five is made up of the chapter on international trade. The chapter revisits the production possibilities model and extends the treatment of comparative advantage in Chapter 2. It also uses the supply and demand model to look at international markets for goods. Finally, it discusses trade barriers and trace policies. This chapter presents the material from earlier chapters in a global setting and illustrates the theory behind the gains from international trade. In the macro course, an additional chapter (Chapter 29) covers exchange rates and expands the macro model to include an open economy. What’s New? In the first edition, the material on international trade was included in a section in the chapter on comparative advantage. That same material has now been expanded to an entire chapter on trade and trade policy. An expanded version of this same chapter also appears in the macro split. The international trade chapter is chapter 16 in the micro, macro, and combined versions of the book. Notes and Suggestions A good way to introduce international trade to students is to illustrate the extent to which we import and export goods and services. Have students list items they own that were made in another country (and where they were made). This can be done individually or in groups. It can be done in class or outside class. The instructor can lead a discussion and list the items on the board. The items can be limited to the students’ clothes or the food they have eaten recently. This gives students an idea of the contact they have with international trade every day. When developing examples for use in class, be careful not to use countries that may complicate the example due to student stereotypes or biases. Selecting two unfamiliar countries eliminates this potential problem and can also require students to learn a little bit about geography and the resources in different places. After the gains from trade are presented, students are likely to bring up the anti-trade groups and protests that have been in the news recently. It is important to address the anti-globalization arguments so that students don’t merely dismiss the theory of comparative advantage as biased. This is another place to discuss tradeoffs, in particular the tradeoff between efficiency and equity, as well as issues of the distribution of benefits from trade.
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Chapter 16 Not present in the Italian Edition International Trade and Trade Policy Overview This chapter addresses international trade and its effects on the broader economy. It reviews the idea of comparative advantage (introduced in Chapter 2). It shows that the economic "pie" is bigger with specialization and trade and that market forces will ensure that countries produce those goods in which they have a comparative advantage. The chapter also discusses the arguments against trade, including the distribution of benefits from trade. The reason for and effects of tariffs and quotas are also presented. The chapter also presents other ways of responding to concerns about the negative effects of trade on some industries and workers. Core Principles Principle of Comparative Advantage - this chapter presents the principle of comparative advantage in depth. Not-All-Costs-Count-Equally - the principle of increasing opportunity cost is used in the discussion of production possibilities curves. Equilibrium Principle - the chapter uses the supply and demand model to develop a perspective on trade. Efficiency Principle - the chapter presents free trade as efficient using supply and demand analysis.



Important Concepts Covered • • • • • • • • • •



Autarky Closed/open economy Consumption possibilities Protectionism Tariff Quota Trade balance/surplus/deficit International capital flows Capital inflows/outflows World price
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Teaching Objectives After completing this chapter, you want your students to be able to: Understand the benefits of international trade Explain the concept of comparative advantage Illustrate comparative advantage using production and consumption possibilities curves. Use the supply and demand model to analyze world markets Define the types of protectionist policies Explain the effect of protectionist policies on international trade and welfare



Chapter Outline I.



Introduction/Overview A. Blockade of trade during the civil war B. Arguments over whether free trade is "good" II. Comparative Advantage as a Basis for Trade A. Open versus closed economy B. Two-worker production possibilities curve (revisited) 1. example of a hypothetical economy C. The many-worker production possibilities curve 1. expanded example of a hypothetical economy D. Consumption Possibilities 1. autarky 2. consumption possibilities with trade 3. Economic Naturalist 16.1: "Does "cheap" foreign labor pose a danger to high-wage economies?" E. A supply-and-demand perspective on trade 1. world price 2. winners and losers from trade a. winners i. consumers of imported goods ii. producers of exported goods b. losers i. consumers of exported goods ii. producers of imported goods 3. efficiency of free trade II. Protectionist Policies A. Definitions 1. protectionism 2. tariff 3. quota B. Tariffs 1. the market after imposition of a tariff Copyright  2004 – The McGraw-Hill Companies



2. winners and losers with a tariff 3. numerical example of a tariff C. Quotas 1. the market after the imposition of a quota 2. the difference between a tariff and a quota a. government revenue 3. numerical example of a quota 4. Economic naturalist 16.2: "Who benefited from, and who was hurt by, voluntary export restraints on Japanese automobiles in the 1980's?" III. The inefficiency of protectionism



"Economic Naturalist" Discussion Questions 1. What economic viewpoint was behind the 1980's bumper sticker that read "Hungry? Eat your Honda." (protectionist, U.S. auto workers and farmers' relative position in the world market) 2. How are "buy American" campaigns used to affect the market for U.S. goods and services? How are they used by firms for marketing? (increase demand for U.S. goods, to generate patriotic feelings in hopes of increasing the number of buyers) 3. Based on it's resources, in what industries would you think the U.S. has a comparative advantage? (agriculture, technology, services…)



Answers to Text Questions and Problems



Answers to Review Questions 1. The figure shows the PPC for a four-worker economy. Point A, the vertical intercept, shows the maximum number of hot dogs the economy can produce (with all four workers producing only hot dogs). Similarly point B, the horizontal intercept, shows the maximum number of hamburgers that can be produced. In the region AC, only the worker with the greatest comparative advantage in producing hamburgers is making hamburgers; the slope of that segment reflects that worker’s opportunity cost, in terms of hot dogs forgone per hamburger produced. In region CD, the first worker is producing only hamburgers and the worker with the second greatest comparative advantage has also begun to produce hamburgers. The slope in region CD equals the opportunity cost of hamburgers of the second worker. Similarly, the slope of DE measures the opportunity cost of hamburgers of the worker with the third greatest comparative advantage in hamburgers, and the slope of EB reflects the opportunity cost of the worker with the greatest opportunity cost of producing hamburgers.
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Hot Dogs



A



C D



E



B



Hamburgers



2. Consumption possibilities are the combinations of goods and services that the citizens of a country can feasibly consume. In a closed economy, which does not trade, people can only consume what is produced domestically; that is, consumption possibilities equal domestic production possibilities. In an open economy, domestically produced goods can be exported in exchange for goods produced abroad. In an open economy, consumption possibilities are usually greater than, and are never less than, the economy’s production possibilities. 3. If the world price of coffee is twice the world price of tea, the economy will do best by producing only coffee, then trading for as much tea as domestic citizens want at the rate of two pounds of tea per pound of coffee. Likewise, if the price of coffee is half that of tea (i.e., the price of tea is twice that of coffee), the economy should produce only tea and trade for as much coffee as it needs. If the world price of coffee equals the world price of tea, then the opportunity cost of a pound of tea is the same whether it is produced domestically or acquired from abroad. So in this special case there is no benefit from trade and the country should just produce its own coffee and tea in the proportion that its citizens prefer. 4. False. Even though a country may have an absolute advantage in every sector, there are likely to be sectors in which the neighboring advantage has a comparative advantage, that is, in which the neighboring country is relatively more efficient (i.e., relatively less inefficient than the first country). If the home country exports goods in which it has a comparative advantage, and imports goods in which its neighbor has a comparative advantage, its consumption possibilities will be improved. 5. See Figure 16.8 (with automobiles replacing computers). The tariff raises the domestic price of automobiles to the world price plus the tariff. Facing a higher domestic price for cars, domestic producers supply more cars and domestic consumers demand



Copyright  2004 – The McGraw-Hill Companies



fewer cars. Imports, the difference between the domestic quantities demanded and supplied, decline. Consumers are hurt by the tariff, as they must pay more for cars, while domestic producers (who receive a higher price for their output) are helped. The government benefits by collecting tariff revenue. Overall, though, the tariff is inefficient; the costs to consumers exceed the benefits to producers and the government. 6. See Figure 16.9 (with automobiles replacing computers). If the quota allows fewer imports than would occur under free trade, then the domestic price will be higher than the world price. Consumers face a higher price and are thus worse off; domestic producers, who receive a higher price for their output, are better off. Unlike the case of a tariff, with a quota the government collects no revenue; those revenues flow instead to holders of import licenses, who can buy cars at the world price and re-sell them at the higher domestic price.



Answers to Problems 1a. Anne can produce more apples per day and thus has an absolute advantage in apples. Anne’s opportunity cost of an apple is ¼ banana, Bill’s opportunity cost of an apple is one banana, so Anne also has a comparative advantage in apples. b. If Anne and Bill both produce only apples, they produce 150 apples per day times 200 days, or 30,000 apples. If both produce only bananas, they produce 75 bananas per day times 200 days, or 15,000 bananas. If Anne specializes in apples and Bill in bananas, they produce together 20,000 apples (by Anne) and 10,000 bananas (by Bill). c. The PPC is shown below (compare to Figure 28.1). The intercepts show the maximum amounts of each type of fruit that can be produced (see part b). The slope of AC is Anne’s opportunity cost of apples, in terms of bananas foregone, equal to –1/4 banana/apple. The slope of CB equals Bill’s opportunity cost of apples, in terms of bananas foregone, equal to –1 banana/apple. Point C shows the amount of production obtained when Anne specializes in apples and Bill specializes in bananas.
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Bananas



15,000 A



slope = -1/4 banana/apple C



10,000



slope = -1 banana/apple



20,000



B 30,000



Apples



2a. As shown below, the economy can produce a maximum of 1000 televisions or 100,000 bushels of corn per day (see points A and B). Since it takes 100 times more work to produce a TV than a bushel of corn, the opportunity cost of corn is –0.01 TVs/bushel. The slope of the PPC at each point equals the opportunity cost of producing the good on the horizontal axis in terms of the good on the vertical axis. This opportunity cost is constant, so the PPC has a constant slope and is just a straight line connecting points A and B. If the economy does not trade, the combinations of TVs and corn represented by the PPC shown below are also the consumption possibilities of the country; that is, the country can consume only those combinations that it can produce.



TV's/day



10,000 D



Consumption Possibilities slope = -0.1 TV/bushel 1000



A Production Possibilities slope - = 0.1 TV/bushel
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100,000



Bushels/day



b. The industrialized economy’s opportunity cost of producing corn is –0.1 TVs/bushel, so the developing economy has the comparative advantage in producing corn, even if produces only corn. The developing economy should produce only corn and trade it for TVs at the rate of ten bushels per TV set. Now the maximum number of TVs the developing country could consume is 10,000, shown as point D in the figure. The developing country’s consumption possibilities lie along the line DB, whose slope (-0.1 TVs/bushel) reflects the rate at which corn can be traded for TVs. Comparing DB with AB, you can see that the developing country greatly improves its consumption possibilities by trading with the industrialized country. 3a. Suppose the PPC is drawn as in Figure 16.1, with coffee on the vertical axis and computers on the horizontal axis (also see the PPC in the figure in part c below). Carlos and Maria can produce between them 250 pounds of coffee per week, or 12,500 pounds per year. So 12,500 is the vertical intercept of the PPC (point A in Figure 28.1 or in the figure below). Similarly, if Carlos and Maria produce only computers, they can produce 2 computers per week or 100 computers per year (point B). Opportunity costs are –100 pounds coffee/computer for Carlos and –150 pounds coffee/computer for Maria, so Carlos has the lower opportunity cost of producing computers. Thus, starting from point A where the economy is producing only coffee, Carlos will be the first worker to produce computers. The slope of the PPC starting at point A equals Carlos’s opportunity cost, -100 pounds coffee/computer. At the point where Carlos has just reached his limit in computer production (point C), the economy is producing 50 computers (by Carlos) and 7500 pounds of coffee (by Maria). Beyond point C, Maria must produce computers if the economy is to expand computer production further. The slope between point C and point B reflects Maria’s opportunity cost of computers, -150 pounds per computer. b. The opportunity cost of a computer on the world market, -125 pounds/computer, lies between the opportunity costs of Carlos and Maria. Consumption possibilities are reflected in a straight line with slope –125 pounds coffee/computer that touches the PPC at point C. Brazil should produce at point C and trade toward its desired consumption combination (see Figure 16.4 to see the general shape of the graph). For example, if Brazil wants more computers, Maria’s coffee can be traded for computers at the rate of 125 pounds per computer. If all of Maria’s coffee is traded for computers, total computer consumption in Brazil equals the 50 computers produced by Carlos at point C plus the 7500/125 = 60 computers obtained in exchange for Maria’s coffee, for a total of 110 computers. 110 computers is thus the horizontal intercept of the consumption possibilities line. If Brazil wants more coffee, Carlos’s computers should be traded abroad for coffee at the rate 125 pounds per computer. If Brazil consumes only coffee, it will be able to consume 7500 pounds produced by Maria at point C plus 50 x 125 = 6250 pounds obtained by trading Carlos’s computers for coffee, for a total of 13,750 pounds (the vertical intercept of the consumption possibilities line). We saw in part a that the maximum amount of coffee Brazil can consume without trade is 12,500 pounds, and the maximum number of computers is 100. Thus trade enhances Brazil’s opportunities to consume both goods . Copyright  2004 – The McGraw-Hill Companies



c.



Coffee



12,500 A



7,500



C Consumption Possibilities Slope = -80 lb/computer Production Possibilities Slope = -150 lb/computer 50



100



D 156.3 Computers



If a computer can be purchased on the international market for 80 pounds of coffee, both Carlos and Maria should specialize strictly in coffee, as both have an opportunity cost greater than 80 pounds of coffee per computer. The figure below shows Brazil’s PPC (as derived in part a) and its consumption possibilities (assuming 80 pounds of coffee trades for one computer). Because Brazil has a comparative advantage in coffee even when fully specialized in coffee, the maximum amount of coffee it can consume is not increased by the opportunity to trade (the consumption possibilities line intersects the PPC at point A). However, Brazil can now consume as many as 12,500/80 = 156.3 computers by trading all its coffee for computers (point D in the figure). 4.



Weekly production for the three workers is as follows:



Carlos Coffee 100 OR Computers 1



Maria 150



Pedro 140



1



1



Carlos’s opportunity cost of producing a computer is 100 pounds of coffee, Maria’s is 150 pounds of coffee, and Pedro’s is 140 pounds of coffee. Thus Carlos has the greatest comparative advantage (lowest opportunity cost) of producing computers, Pedro has the next lowest opportunity cost, and Maria has the highest opportunity cost. a.



The PPC has three rather than two segments, as in Figure 28.2 in the text. Let A correspond to the vertical intercept B to the horizontal intercept, and C and D to the two “kink” points, as in Figure 28.2.
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If all three workers produce only coffee, they produce 390 pounds per week, times 50 weeks, or 19,500 pounds per year (the vertical intercept, point A). If all three workers produce only computers, they produce 3 computers per week, times 50 weeks, or 150 computers (the horizontal intercept, point B). The slopes of the 3 segments correspond to the opportunity costs of the three workers in producing computers, starting with the lowest opportunity cost (Carlos) as we read from left to right. The slope of segment AC is –100 pounds/computer, Carlos’s opportunity cost. The slope of segment CD is –140 pounds/computer, Pedro’s opportunity cost. And the slope of segment DB is –150 pounds/computer, Maria’s opportunity cost. Thus the PPC has the typical bowed shape. b.



If the opportunity cost of a computer on the world market is 125 pounds of coffee, Carlos should continue to produce computers, as his opportunity cost is less than 125 pounds; but Pedro and Maria, whose opportunity costs exceed 125 pounds of coffee per computer, should produce only coffee.



If Brazil wishes to consume only computers, Pedro and Maria should trade their 290 x 50 = 14,500 pounds of coffee production for computers, receiving 14,500/125 = 116 computers in exchange. Together with 50 computers produced by Carlos, this gives Brazil a maximum computer consumption of 166 computers, more than the 150 computers Brazilians can consume in autarky (see part a). If Brazil wishes to consume only coffee, Carlos should trade his fifty computers for 50 x 125 = 6,250 pounds of coffee. Together with the 14,500 pounds produced by Pedro and Maria, this yields a maximum coffee consumption of 20,750 pounds of coffee, compared to 19,500 pounds of coffee per year without trade. c.



If a computer trades for 200 pounds of coffee, all three workers should produce computers, since they all have opportunity costs lower than 200 pounds/computer. The maximum number of computers Brazil can consume equals its maximum production of 150 computers (it doesn’t pay to produce coffee to trade for computers). So access to international markets doesn’t increase the number of computers that Brazilians can consume. However, if the three workers want to consume only coffee, they can trade their 150 computers for 200 x 150 = 30,000 pounds of coffee, much more than the 19,500 pounds they can produce on their own.



5



a.



A foreign worker can produce 500 shoes at $10 each or one robot at $5000. As there are no other costs, foreign workers earn $5000 per year in either industry. b. The opportunity cost of a robot in the U.S. is 1,000/10 = 100 pairs of shoes, while the opportunity cost of a robot abroad is 500 pairs of shoes. The U.S. therefore has a comparative advantage in robots; it will export robots and import shoes. c. The U.S. specializes in robots. Each worker can produce 10 robots at $5,000 each, so annual income of U.S. workers is $50,000. In terms of goods, after the opening of trade a U.S. worker’s annual income will buy $50,000/$5000 = 10 robots or $50,000/$10 = 5000 pairs of shoes. Before the opening to trade, a U.S. worker’s income would buy $30,000/$3,000 = 10 robots or $30,000/$30 =
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d.



6a.



1000 pairs of shoes. So buying power in terms of robots is unchanged but in terms of shoes it has quintupled. Even though they are trading with foreign workers who make 1/10 what they do, U.S. workers are made better off by trade. The answer might change if it were costly for workers in the U.S. shoe industry to switch to the robot industry. U.S. shoe workers are much worse off when shoes sell for only $10 instead of $30. The best policy response, however, is not to block trade (which increases consumer buying power in both the U.S. and abroad) but to provide transition assistance to the shoe workers. To find the price of a car, set demand equal to supply: 12,000 – 200P = 7000 + 50P 5,000 = 250P P = 20



b.



c.



d.



At a world price of 18, domestic demand is 12,000 – 200(18) = 8,400 cars, and domestic supply is 7000 + 50(20) = 8000 cars. The difference, 400 cars, must be imported. Because the world price of cars is lower than the domestic price, domestic consumers will favor the opening to trade and domestic car producers will oppose it. Now the domestic price of cars, equal to the world price plus the tariff, is 18 + 1 = 19. Demand is 12,000 – 200(19) = 8,200 and supply is 7000 + 50(19) = 7950. The difference, 250 cars, is imported (so imports have fallen). The tariff raises the domestic price so domestic consumers will oppose it and domestic car producers will support it. The government benefits from the tariff, as it collects 1 unit times 250 cars = 250 units of tariff revenue. Suppose the government imposes a quota of 250 imported cars (the same number of imports as in part c). Then supply equals domestic supply + 250, or 7250 + 50P, and demand equals 12,000 – 200P as before. Setting demand equal to supply, we get 12,000 – 200P = 7250 + 50P 4750 = 250P P = 19



So the domestic price is the same as with the tariff (part c); and therefore, so are domestic production and demand. Imports are also the same, at 250, by assumption. So the quota produces the same results in the domestic market. The only difference with the tariff is that the government does not collect the tariff revenue; these extra profits go instead to the holders of the import licenses. 7



a.



The world price of cars is 16. With free trade, the domestic price will also equal 16. Domestic demand will be 12,000 – 200(16), or 8,800 cars, and domestic supply will be 7,000 + 50(16), or 7,800 cars. The difference, 1000 cars, will be imported.
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b.



The foreign companies are asked to limit their exports to 500 cars. Total supply to the domestic market is thus equal to the domestic supply plus 500, or 7,500 + 50P. Demand remains at 12,000 – 200P. Setting demand equal to supply, we can find the domestic equilibrium price after the imposition of VERs: 12,000 – 200P = 7,500 + 50P 4,500 = 250P P = 18



c.



Thus the domestic price of cars rises from 16 to 18. Domestic supply of cars is 7,000 + 50(18) = 7,900, and domestic demand for cars is 12,000 – 200(18) = 8,400. The difference, 500 cars, is imported, consistent with the assumed level of voluntary export restrictions by foreign producers. Foreign car companies now receive 18 rather than 16 for their cars. The production costs are 15, so their profit is 3 units per car times 500 cars sold, or 1,500. Before the VER their profit was 1 unit per car times 1000 cars, or 1000. So the VER actually raises the total profits (as well as the profit per car) of foreign producers.



Sample Homework Assignment 1. A fictitious country "Alpha" requires 50 hours of work to produce a barrel of wine and 10 hours of work to produce a bushel of corn. The economy has 100 workers who can work 8 hours per day. a. Draw the PPC for daily output of Alpha. Give the numerical value of the intercepts. b. Alpha is considering opening up trade with a nearby country "Beta." Beta requires 100 hours of work to produce a barrel of wine and 15 hours of work to produce a bushel of corn. Using your graph from part a, show how trade with Beta affects Alpha's consumption possibilities. 2. If a fictitious country "Alpha" begins trading with its neighbor Delta, determine whether each of the following groups will "win" or "lose." a. Consumers in Alpha who buy agricultural products from Delta. b. Consumers in Alpha who buy textiles made in Alpha that are now exported to Delta. c. Producers in Alpha who sell textiles to Delta. d. Producers in Alpha who compete with agricultural products imported from Delta.
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Key



1.



Barrels of wine 16



PPC 80



CPC with trade Bushels of corn



2.a. Win b. Lose c. Win d. Lose



Sample Quiz I.



Multiple Choice



1. That we can enjoy more goods and services when each country specializes in the production of what it does best is the principle of a. b. c. d. e.



increasing opportunity cost. comparative advantage. aggregate demand. diminishing returns. specialization.



2. An economy that trades with other countries has which kind of economy? a. b. c. d. e.



Import Export Closed Open Trade



3. A situation in which a country is economically self-sufficient is called a. oligarchy.
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b. c. d. e.



autarky. isolation. independence. free trade.



4. The price at which a good or service is traded on international markets is called the a. b. c. d. e.



equilibrium price. international price. global price. aggregate price. world price.



5. Which of the following groups "wins" from trade? a. b. c. d. e.



consumers of imported goods. consumers of exported goods. producers of imported goods. workers. investors.



6. Which of the following groups loses from trade? a. b. c. d. e.



consumers of imported goods. producers of exported goods. producers of imported goods. workers. investors.



7. A legal limit on the quantity of a good that may be imported is called a a. b. c. d. e.



tariff. quota. tax. restriction. Protection.



8. When exports exceed imports, a country is experiencing a trade a. b. c. d. e.



surplus. deficit. balance. glut. war



9. The view that trade is injurious and should be restricted is called
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a. b. c. d. e.



protectionism. isolationism. autarky. the globalization argument. anti-tradeism.



10. France has a comparative advantage in producing fine wines dues to a. b. c. d. e. II.



its climate. experience in the industry. its geography. its land resources. all of the above. Problems/Short Answer



1. A fictitious country "Alpha" requires 10 hours of work to produce a barrel of wine and 2 hours of work to produce a bushel of corn. The economy has 10 workers who can work 10 hours per day. a. Draw the PPC for daily output of Alpha. Give the numerical value of the intercepts. b. Alpha is considering opening up trade with a nearby country "Beta." Beta requires 5 hours of work to produce a barrel of wine and 10 hours of work to produce a bushel of corn. Using your graph from part a, show how trade with Beta affects Alpha's consumption possibilities. 2. If a fictitious country "Alpha" begins trading with its neighbor Delta, determine whether each of the following groups will "win" or "lose." a. b. c. d.



Consumers in Alpha who buy agricultural products from Delta. Consumers in Alpha who buy textiles made in Alpha that are now exported to Delta. Producers in Alpha who sell textiles to Delta. Producers in Alpha who compete with agricultural products imported from Delta.



Key Multiple Choice



1. 2. 3. 4. 5. 6. 7.



b d b e a c b



8. a 9. a 10. e
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11. Problems/Short Answer



2.



Barrels of wine 10



CPC with trade PPC



50 2.a. Win b. Lose c. Win d. Lose



Bushels of corn



Notes on Teaching:



Part 6 Macroeconomics: Issues and Data



Overview Part VI presents a basic overview of macroeconomics and important macroeconomic measures. It presents the concepts of growth, productivity, and the business cycle. Chapter 18 presents measures of economic activity, focusing on growth and unemployment. Chapter 19 introduces price indices and inflation. What’s New? This part of the text has changed little form the first edition. It provides the introduction and basic concepts and definitions crucial to understanding the material presented in later sections. Notes and Suggestions Since this part of the book introduces macroeconomics and presents the foundation for all of the remaining parts, it is important that students have a solid understanding of the basic macroeconomic measures. Students will need to know the definition of economic growth, unemployment, and inflation (as well as how they are measured) as they progress through the short-run and long-run macroeconomic models. It is easy for students to get caught up in the minutia of the calculations of gross domestic product, unemployment, and inflation and lose sight of the bigger picture. You can help them by emphasizing WHAT we want to measure (growth, people who want jobs but can’t find them, and inflation) and WHY (to know how the economy is doing so we can work to improve it), as they learn the details of calculating various measures. It can be as important to spend time discussing what is NOT included in these measures as well as what IS included. Discussions of the limitations of our measures of economic activity can be very useful for helping students understand the goals of macroeconomics.
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Chapter 17 Corresponds to the Italian Capitolo 10 Macroeconomics: The Bird's-Eye View of the Economy



Overview This chapter is the first macroeconomics chapter following the introductory material in chapters 1 - 3. It picks up with the definition of macroeconomics given in Chapter 1 (that macroeconomics is the study of the performance of national economies and the policies governments use to try to improve that performance) and introduces the subject matter and tools related to the study of macroeconomics. Understanding episodes like the Great Depression, long-run economic growth and development, causes of unemployment, and factors that determine the rate of inflation are all introduced and set up for further study in this chapter. The chapter introduces macroeconomic policies and how they work. Core Principles Scarcity Principle - the chapter looks at living standards and economic growth, pointing out that tradeoffs will always exist but that high incomes make the tradeoffs less painful. Important Concepts Covered • • • •



Macroeconomic policies Average labor productivity Monetary/fiscal/structural policy Positive versus normative analysis



Teaching Objectives After completing this chapter, you want your students to be able to Explain economic growth and living standards Calculate per capita output and average labor productivity Define recession, depression, expansion, and boom Define the unemployment rate and its relationship to recessions Define inflation Define trade deficit and surplus Define macroeconomic, fiscal, monetary, and structural policies Explain budget deficit and surplus Identify positive and normative statements Copyright  2004 – The McGraw-Hill Companies



Define and discuss aggregation



In-Class Activities Experiment #85 on the Classroom Expernomics web site. Goeree, Jacob K. and Charles A. Holt, "Employment and Prices in a Simple Macroeconomy," Southern Economic Journal, 65(3), January 1999, pp. 637-647.



Chapter Outline I. II.



III.



Introduction/Overview A. Brief economic history of the Great Depression B. What are macroeconomic policies? Major Macroeconomic Issues A. Economic growth and living standards 1. output in the U.S. economy 1900-2000 graph 2. output per worker in the U.S. economy graph B. Productivity 1. average worker productivity 2. example of Chinese versus U.S. productivity and living standards C. Recessions and expansions 1. unemployment 2. unemployment rate in the U.S. 1900-2000 graph 3. inflation 4. U.S. inflation rate 1900-2000 graph D. Economic interdependence among nations 1. trade imbalances 2. exports and imports as a share of U.S. output 1900-2000 graph Macroeconomic Policies A. Types 1. monetary 2. fiscal 3. structural B. Positive versus normative analysis of macroeconomic policies C. Aggregation 1. national crime index example 2. U.S. exports example D. Studying macroeconomics: a preview
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"Economic Naturalist" Discussion Questions 1. People sometimes use the following saying to define recessions and depressions: "A recession is when your neighbors lose their jobs, a depression is when you lose your job." What are some of the observations that make people call an economic downturn a depression rather than a recession? (real or perceived changes in the economy that impact people's lives) 2. If a dollar is always worth a dollar, why do people say the dollar has "lost its value"? (because with inflation, prices go up and the same dollar can no longer buy the same amount of goods it could buy before) 3. Why do journalists so often use normative statements in their news reports? (to make the story as interesting as possible and provoke reactions from their audience)



Answers to Text Questions and Problems Answers to Review Questions



1.



The catastrophic economic collapse of the 1930s convinced economists and policymakers that there were major gaps in their understanding of how the economy works, and of how government policy can be used to address problems such as high unemployment. Understanding the Depression also seemed to require studying the economy at the national level, rather than at the level of individual firms, consumers, and markets. Hence the Depression provided a major motivation for the creation of macroeconomics, the study of national economic performance and the policies used to improve that performance.



2.



On average, citizens of the United States, together with those of other industrialized nations (such as Japan and the Western European countries), today enjoy a very high standard of living, particularly in comparison with the poorest developing nations. This high standard of living is the result of strong economic growth in the industrialized countries over the past century or more. For example, output per person in the United States is currently about seven times what it was a century ago. This large increase in output per person is reflected in major changes in the way the typical person lives, not only in terms of access to consumer goods, but also in terms of other measures of quality of life, such as levels of health and education.



3.



Average labor productivity is output per employed worker. Because the amount we can consume is determined by the amount that we produce, increases in output per worker are a principal source of improvements in living standards. In the United States, output per employed worker has increased by more than five times in the past century. (The fact that output per person has risen even faster reflects the fact that a higher proportion of the population has a job today than in the past.)
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4.



False. Economic growth does not proceed at a constant rate but sometimes slows down or speeds up for a time. Slowdowns in economic growth are called recessions (or, in particularly severe cases, depressions), and speedups in economic growth are called expansions (particularly rapid speedups are called booms). The causes of recessions and expansions are an important question in macroeconomics.



5.



False. Objective analysis of the issues can often resolve debates about the likely effects of a proposed policy (positive analysis). But objective analysis does not address the question of whether a policy should be enacted (a normative question). Determining whether a policy should be enacted usually involves debates about personal values (for example, as to whether the likely consequences of the policy are desirable), which cannot be resolved by purely objective analysis.



6.



Baseball statistics calculated for the individual, the team, or the league are used to answer different questions. For example, an individual player’s batting average is useful for assessing the player’s performance. The team’s batting average provides information about the performance of the team’s batting coach or of the team management (which assembled the team). League batting statistics give information about the broad effects of changes in rules, styles of play, etc. For example, when league home run totals skyrocketed in 2000, the question arose as to whether the ball had become livelier, or whether other changes (such as league expansion) were responsible for the increased offense. Calculating statistics for groups of players (teams, leagues) is an example of aggregation. As in macroeconomics, aggregation of statistics permits a “bird’s-eye view” of developments and trends.



7



a) structural b) fiscal c) monetary d) fiscal e) structural



Answers to Problems



1.



Slowing population growth and an increased share of retired people both imply slower growth in the number of people employed. If average labor productivity (output per employed worker) continues to grow at earlier rates, total output will still grow more slowly than before, because of slower growth in the number of workers. If average labor productivity stagnates, then total output will grow very slowly or even decline. Living standards depend not on total output but on output divided by the total population. Slowing population growth reduces total output but also the number of people who share that output. So slower population growth in itself should not affect living standards. However, a reduced share of the population that is working, all else equal, will reduce output per person, lowering living standards. Slower productivity growth will only worsen this problem.
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2.



It’s possible, if the decline in average labor productivity (output per worker) is offset by an increased share of the population that is employed. For a simple example, suppose an economy has two people, one of whom is working. The one worker produces 10 units of output, so average labor productivity is 10. Output per person (10/2) is 5. Now suppose that average labor productivity drops to 8 but both people are working. Then total output is 16 and output per person is 8, so average living standards (output per person) rise even though average labor productivity (output per employed worker) has fallen.



3.



The answer depends on the latest economic statistics.



4.



a. Positive (a statement about what is likely to happen). b. Normative (a statement about what the Fed should do). c. Positive. d. Positive. e. Normative (depends on views about the fairness of the tax code).



5



a. Microeconomist (operations of an individual firm). b. Microeconomist (behavior of an individual market). c. Macroeconomist (behavior of economy as a whole; uses aggregation to study a broad trend) d. Macroeconomist (behavior of the economy as a whole) e. Macroeconomist (behavior of a broad macroeconomic aggregate, consumer spending)



Sample Homework Assignment 1. In 1999, the fictitious country, "Alpha" had an unemployment rate of 3% and an inflation rate of 8%. How does the economic situation of Alpha in 1999 compare with the economic situation in the United States in 1999? How does it compare to the economics situation of the United States over the past 100 years? Would you say Alpha is in a recession? Why? 2. To what extent do the aggregate unemployment and inflation statistics given above indicate the well-being of an individual citizen in Alpha? 3. Each of the following statements might well have appeared in a newspaper. Label each statement as positive or normative. Note the key word or words that lead to your conclusion. Personal income fell in November to a seasonally adjusted rate of $4.879 trillion. Deregulation of the airline industry has failed. Limitations on the number of terms a President may serve are a good idea.
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Speaker Gingrich asserted that there should be a balanced budget amendment Key



1. Alpha has a higher rate of inflation and a lower unemployment rate in 1999. The inflation rate is higher than it has been in the U.S. through much of the last century while the unemployment rate is lower than the U.S. rate most of the years since 1900. It is probably not in a recession because the unemployment rate is so low. 2. Aggregate statistics do not indicate the specific situation of each individual. Aggregation does not allow for investigation of details, for example the distribution of income or the duration of unemployment. 3. P (whether or not it "fell" can be tested) N (it is not clear what "failed" means) N (what "good" means is unclear) P (whether or not he asserted this can be tested)



Sample Quiz Multiple Choice



1. Which of the following is not a major macroeconomic issue? a. b. c. d. e.



Economic growth Productivity Unemployment Oil prices Inflation



2. Which of the following is not a major type of macroeconomic policy? a. b. c. d.



Monetary policy Fiscal policy Frictional policy Structural policy



3. Analysis that determines the economic consequences of a particular policy - whether they are desirable or not - is a. b. c. d. e.



positive. normative. neither positive nor normative. both positive and normative. either positive or normative.
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4. Which of the following topics is most likely to be discussed in macroeconomics? a. b. c. d. e.



Aggregate demand A household A firm The rising price of wheat Teacher salaries



5. The output of the U.S. economy through the 1900's a. b. c. d. e.



fell. rose and then fell. fell and then rose. rose. fluctuated erratically.



6. Output per employed worker is known as a. b. c. d. e.



marginal labor productivity. GDP. average labor productivity. the labor force participation rate. the standard of living.



7. During a recession, the unemployment rate a. b. c. d. e.



rises. falls. fluctuates rapidly. reaches zero. approaches 100%.



8. During inflation, a. b. c. d. e.



all prices rise. the unemployment rate falls. the cost of living falls. GDP decreases. prices in general increase.



9. Over the 1900's, the U.S. inflation rate a. was always positive. b. was always negative. c. was very steady.
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d. fluctuated between positive and negative. e. fell consistently. 10. The unemployment rate in the U.S. over the 1900's a. b. c. d. e.



became negative in some years. was almost constant. hit 25% several times. was never zero. never exceeded 8%.



Problems/Short Answer



1. Would each of the following more likely be studied in microeconomics or macroeconomics? a. b. c. d. e.



The price of oil The U.S. unemployment rate Employment in the computer industry Policies to control inflation Trade imbalances



2. The fictitious country Alpha has a population of 20, of which 10 are workers. The value of Alpha's output in the year 2000 was $18,400. Find each of the following values for alpha: a. Output per capita b. Average labor productivity Key Multiple Choice



1. d 2. c 3. a 4. a 5. d 6. c 7. a 8. e 9. d 10. d
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Short Answer/Problems



1.a. micro b. macro c. micro d. macro e. macro 2.a. 18,400/20 = $920 b. $18,400/10 = $1,840
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Chapter 18 Corresponds to the Italian Capitolo 11 Measuring Economic Activity: GDP and Unemployment Overview This chapter looks in detail at how economists measure two of the three major macroeconomic variables: gross domestic product (GDP) and the unemployment rate. The third measure, and the rate of inflation, is covered in the next chapter. In addition, this chapter looks at shortcomings of the two measures. It highlights the strengths and limitations of these two important macroeconomic measures. Core Principles Scarcity Principle - the chapter uses the scarcity principle to discuss the reasons for individuals' choices with respect to work and how the choices affect the macroeconomy. Cost-Benefit Principle - the chapter discusses using the cost-benefit principle as a way to determine the appropriateness of economic policies. Important Concepts Covered • • • • • •



Gross domestic product Consumption, Investment, Government purchases, Net exports Real versus nominal GDP Unemployment Labor force Discouraged workers



Teaching Objectives After completing this chapter, you want your students to be able to: Define GDP Identify and apply the three methods of calculating GDP Define and calculate nominal and real GDP Explain the relationship between GDP and economic well-being Explain how unemployment and participation rates are calculated Calculate unemployment and participation rates Discuss the costs of unemployment an how they relate to the duration
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Discuss the criticisms of the unemployment rate and GDP



In-Class Activities The "Unemployment, Inflation, and National Output" video from the "Introductory Economics" series. "U.S. Economic Growth" Video #3 from the "Economics U$A" video series. Experiment #111 on the Classroom Expernomics web site. Michael J. Haupert, "Labor Market Experiment," Journal of Economic Education, 27(4), Fall 1996a, pp. 300-308.



Chapter Outline I. II.



Introduction/Overview A. Examples from the news B. WWII as a catalyst for measuring economic activity GDP A. Measuring GDP 1. women's labor force participation and GDP 2. Economic Naturalist 18.1: "Why has female participation in the labor market increased by so much?" 3. final goods and services 4. intermediate goods and services 5. produced within a country during a given period 6. capital goods 7. value added B. The expenditure method 1. consumption 2. investment 3. government purchases 4. net exports C. GDP and the incomes of capital and labor 1. the "three faces" of GDP D. Nominal versus real GDP E. GDP does not equal well being 1. leisure time 2. Economic Naturalist 18.2: "Why do people work fewer hours today than their grandparents did?" 3. Non-market activities 4. Environmental quality and resource depletion 5. "quality of life" 6. poverty and income inequality F. GDP is related to economic well-being
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III.



1. availability of goods and services 2. health and education a. table of GDP and basic indicators of well-being 3. Economic Naturalist 18.3: "Real GDP and Schooling Rates." The Unemployment Rate A. Measurement 1. labor force 2. unemployment rate 3. participation rate 4. U.S. unemployment rate since 1960 graph B. Costs of unemployment 1. economic 2. psychological 3. social 4. duration of unemployment a. unemployment spell C. Unemployment rate versus "true" unemployment 1. discouraged workers



"Economic Naturalist" Discussion Questions 1. Why are some firms recruiting retirees to come and work for them? (because unemployment rates are so low, particularly in certain areas, that firms can't find enough qualified workers in the labor force) 2. Why do girl children receive less schooling than boy children in some poor countries? (because the returns are lower and the opportunity costs are higher in societies where women work at home and have fewer options in the labor market) 3. Why might unemployment rates begin to fall during a severe recession, despite the fact that no new jobs are created? (discouraged workers leave the labor force)



Answers to Text Questions and Problems Answers to Review Questions



1. Using market values permits economists to add together different goods and services to get a measure of total output. For example, we can’t add together apples, bananas, and shoes, but we can add together their market values. Using market values to aggregate gives a higher weight to high-value items. For example, a $20,000 automobile counts for 5,00 times as much in GDP as a $4 double cheeseburger. This makes economic sense, as the market price of each item is a measure of the value that its purchasers place on it.
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2. Food that is consumed by its producers does not pass through markets and thus does not get assigned a market price. To measure GDP properly in this case requires estimating the value of food consumed by producers, a difficult task. To the extent that the value of food produced by subsistence farmers is ignored or underestimated by the statisticians, the country’s official GDP will understate the true GDP. 3. Consumption: any consumer good or service (an automobile or a haircut, for example) Investment: purchase of a factory, a machine, a home, or other form of capital Government purchases: goods or services acquired by the government, such as military hardware or the services of public-school teachers Net exports: exports less imports, for example, U.S.-grown wheat purchased by India (an export) or a German car purchased by a U.S. citizen (an import). Consumption represents the largest share of GDP of the four components. Net exports can be negative, if imports exceed exports. 4. Nominal GDP, the current market value of production, equals 1000 shines times ($4/shine), or $4000 last year, and 1200 shines times ($5/shine), or $6000 this year. Real GDP is the market value of production measured using the prices of the base year. So real GDP last year is 1000 shines times ($4/shine) or $4000. (Remember that last year is the base year. Real GDP and nominal GDP are the same in the base year). Real GDP this year, equal to this year’s output valued at last year’s prices, is 1200 shines times ($4/shine), or $4800. Notice that Al’s contribution to real GDP has grown by 20% since last year ($4800/$4000 = 1.20), which is the same as the increase in the physical volume of his output (1200 shines/1000 shines = 1.20). Real GDP is the better statistic to use when measuring Al’s change in productivity, since it eliminates the effects of price changes and measures instead the physical volume of production. 5. Various answers are acceptable (this is a normative issue!). The text points out ways in which GDP fails to measure important aspects of economic well-being, including the value of leisure time, non-market economic activities, environmental quality and resource conservation, “quality-of-life” indicators such as a low crime rate, and economic inequality. On the other hand, GDP does measure the availability of goods and services and is strongly related to other measures of well-being, such as nutrition, health, and years of schooling.
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6. False. The participation rate is the labor force (the sum of employed and unemployed workers) as a share of the adult population. Essentially it measures the fraction of the adult population who are either working or who are looking for work. It is possible for the participation rate to be high, even though many people in the labor force are currently unemployed. 7. Costs include economic costs (loss of output), psychological costs (e.g., depression and loss of self-esteem on the part of unemployed workers), and social costs (e.g., increases in crime). There is room for debate on the likely effects of increased government assistance. More generous government benefits would probably increase the economic costs of unemployment, as unemployed workers would face less incentive to find work quickly; however, these costs would be borne less by the unemployed themselves and more by taxpayers. Increased government support would probably reduce some psychological costs (anxiety about feeding one’s family) and increase others (loss of self-esteem induced by taking “charity”). Some social costs, such as the costs of crime, would probably be reduced by providing a higher level of income support to the unemployed. Answers to Problems



1. The market value of production is (300 fish x 1 clamshell each) + (5 boars x 10 clamshells each) + (200 bunches of bananas x 5 clamshells each) = 300 + 50 + 1000 = 1350. Al’s digging bait represents an intermediate service, which is not counted in GDP, nor is the purchase of an existing asset (mature banana trees) counted in GDP. So the GDP of the island is 1350 clamshells. 2a. Government purchase of a service; GDP increases by $1 billion. b. Transfer payment; GDP does not change. c. Government purchase of a good; GDP increases by $1 billion. d. Government interest payment; GDP does not change. e. Government purchase of goods of $1 billion is exactly offset by net exports of -$1 billion (the oil is imported); GDP does not change. This makes sense, since no additional production occurred within the United States. 3. Value added by each firm is as follows: Intelligence Inc.: 100 chips x $200 = $20,000 Macrosoft: 100 software packages x $50 = $5,000 Bell: 100 computers x $800 minus purchased inputs ($20,000 in chips and $5,000 in software) = $80,000 - $25,000 = $55,000
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PC Charlie’s: 100 computers x $1000 minus purchased inputs ($80,000 in computers at wholesale) = $100,000 - $80,000 = $20,000 Sum of value addeds: $20,000 + $5,000 + $55,000 + $20,000 = $100,000 This is the same result we get by summing up the market values of final goods and services (the 100 computers sold by PC Charlie’s at $1,000 each equals $100,000). 4a. U.S. GDP and consumption both rise by the value of the new car. b. Consumption rises by the value of the car, net exports fall by the value of the car (as imports rise). No change in U.S. GDP. c. U.S. GDP and investment both rise by the value of the car (purchase of the car by a business counts as investment). d. Investment rises by the value of the car, net exports fall by the value of the car. No change in U.S. GDP. e. U.S. GDP and government purchases both rise by the value of the car. 5. We find the four components of expenditure: Consumption expenditures are 600. These already include household purchases of durable goods, so those would not be counted again. Investment expenditures equal residential construction (100) plus business fixed investment (100) plus inventory investment (change in stocks over the year, or 25), for a total of 225. Sales of existing homes and apartments are not counted in investment or GDP. Government purchases are 200. Government payments to retirees are transfers and are not counted. Net exports are exports (75) minus imports (50), or 25. GDP is the sum of the four components: 600 + 225 + 200 + 25 = 1050. 6. For the year 2000 Nominal GDP = (100 x $5) + (300 x $20) + (100 x $20)= $8500 Real GDP (using prices from 2000) = (100 x $5) + (300 x $20) + (100 x $20) = $8500. Notice that nominal GDP and real GDP are the same for the base year. For the year 2005 Nominal GDP = (125 x $7) + (250 x $20) + (110 x $25) = $8625 Real GDP (using prices from 2000) = (125 x $5) + (250 x $20) + (110 x $20) = $7825 So real GDP actually declined between 2000 and 2005. 7. It would not be correct to decide against the policy because it is projected to reduce real GDP. Rather, the costs and benefits of the policy should be compared. The reduction (if any) in real GDP is relevant when measuring the cost of the proposed policy, as it captures the loss in output. However, the benefits of the policy, in terms of
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cleaner air, are not captured in GDP and must be assessed in some other way (for example, by trying to value the health benefits of cleaner air). Economists would recommend implementing the policy only if its benefits exceed its costs. 8. Of the 65 people, the 10 children under age sixteen, the 10 retired people, the 5 fulltime homemakers, the 5 full-time students, and the 2 disabled people are not in the labor force. Of the remaining 33 people, 30 people are employed (either part-time or fulltime). So three people do not have jobs but would like one. However, one of these three people has not looked for work for three months and so is counted as not in the labor force rather than unemployed; the other two people are unemployed. In summary, of 65 people, 33 are not in the labor force. So the labor force is 32 people. The participation rate is the share of the population in the labor force, equal to 32/65 = 49%. Of those in the labor force, 30 are employed, 2 are unemployed. The unemployment rate, the share of the labor force that is unemployed, is 2/32, or 6.25%. 9. As the participation rate is 62.5%, we know that 62.5% of the working-age population is in the labor force and the remaining 37.5% is not in the labor force. Sixty million people are not in the labor force, so the total working-age population must be 160 million (60 million is 37.5% of 160 million). The labor force is 62.5% of 160 million, or 100 million people. The unemployment rate is 5.0%, so 5.0% of the 100 million people in the labor force are unemployed, or 5 million people. To summarize, the labor force is 100 million, the working age population is 160 million, and 5 million workers are unemployed. 10a. In Sawyer, 100/1200 of the labor force, or 8.3% was unemployed. In Thatcher, each workeris unemployed one-twelfth of the time, so the average unemployment rate is also 8.3%. (Notice that both Thatcher and Sawyer experience 100 person-years of unemployment and 1100 person-years of employment.) b. Sawyer has 100 unemployment spells, each lasting a year, so the average duration of unemployment in Sawyer is one year. Thatcher has 1200 unemployment spells, each lasting a month, so the average duration of unemployment is one month. c. Because spells are shorter in Thatcher, the costs of unemployment (particularly the psychological and social costs) are likely to be smaller.



Sample Homework Assignment 1. Determine whether each of the following would or would not be included in the calculation of the current year's GDP. If it should not be included, explain why. a. b. c. d.



The purchase of a 1990 Ford Bronco A purchase of a share of IBM stock. Steel purchased by General Motors. A dry cleaning bill.
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e. The money you saved by doing your own laundry rather than using a dry cleaning service. f. $25 paid to a neighborhood kid to mow your lawn. g. $25 if you mow your lawn yourself. h. Money used to purchase marijuana. 2. Given the following information for the fictitious "Alpha," calculate (a) the unemployment rate and (b) the labor force participation rate. Population = 1 million Labor force = 600,000 Number Employed = 570,000 3. Here is some data for the economy of the fictitious country "Alpha." Calculate Alpha's GDP. Explain why each item was or was not included in GDP. a. Consumption expenditures b. Exports c. Government purchases of goods and services d. Construction of new homes and apartments e. Sales of existing homes and apartments f. Imports g. Beginning-of-year inventory stocks h. End of year inventory stocks i. Business fixed investments j. Government payments to retirees k. Household purchases of durable goods



1000 125 300 125 320 90 140 160 250 160 265



Key



1.a. b. c. d. e. f. g. h.



No - it was produced in 1990, not the current year. No - stock represents ownership, not production. No - it is an intermediate good. Yes. No - there was no market transaction. Yes. No - there was no market transaction No - illegal production is not included in GDP calculations.



2.a. Unemployment rate = 30,000/1,000,000 = .03 or 3% b. LFPR = 600,000/1,000,000 = .60 or 60% 3. GDP = C + I + G + NX a. included as part of C b. included as part of NX
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c. d. e. f. g. h. i. j. k.



included as part of G included as part of I not included - not produced during the period included as part of NX included as part of calculating I included as part of calculating I included as part of I not included - not a payment for a good or service included as part of C



GDP = (1000 + 265) + (250 + [160 - 140] + 125) + (300) + (125 - 90) = 1265 + 395 + 300 + 35 = 1995



Sample Quiz Multiple Choice



1. Gross domestic product is a measure of a. b. c. d. e.



output. input. prices. employment. interest rates.



2. Gross domestic product is measured in a. b. c. d. e.



units. dollars. workers. percentages. euros.



3. The value of the flour used to make a loaf of bread is not included in GDP because it is not a(n) a. b. c. d. e.



capital good. service. intermediate good. final good. market good.



4. A good that is used to produce other goods is known as a(n) a. capital good.
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b. c. d. e.



final good. intermediate good. value added good. economic good.



5. Which of the following is not one of the components added together to measure GDP using the expenditures approach? a. b. c. d. e.



consumption. investment. government purchases. capital. net exports.



6. GDP that has been adjusted for inflation is called a. b. c. d. e.



nominal GDP. real GDP. money GDP. market GDP. dollar GDP.



7. Which of the following individuals is classified as part of the labor force? a. b. c. d. e.



A high school teacher enjoying the summer off. A 14 year old working at a fast food restaurant. A retired computer analyst. A full time college student. A government employee.



8. The unemployment rate is found by dividing the number of people classified as unemployed by the a. b. c. d. e.



population. labor force. number of people who are employed number of people out of the labor force labor force participation rate.



9. If an individual would like to have a job, but has given up looking for one, she is classified as a. b. c. d.



discouraged. unemployed. in the labor force. disgruntled.
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e. unproductive. 10. Which of the following is not a type of cost associated with unemployment? a. b. c. d. e.



economic social psychological shoe leather opportunity



Problems/Short Answer



1. Classify each of the following individuals as employed (E), unemployed (U), or not in the labor force (N). a. b. c. d. e. f. g. h.



A factory worker laid off indefinitely during a recession. A computer technician on vacation. A 14 year old grape picker during the grape harvest. A banker who quits his job to (unsuccessfully) seek fame and fortune as an actor. A stay at home dad. A full-time college student. A recent college graduate looking for her first job. An auto mechanic without a job who has given up looking for work.



2. Use the following information for the fictitious country "Alpha" to calculate (a) the size of the country's labor force, (b) its labor force participation rate and (c) its unemployment rate. Number unemployed = 800 Number employed = 15,000 Population = 45,000 Key Multiple Choice



1. 2. 3. 4. 5. 6. 7. 8. 9.



a b d a d b e b a
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10. d Problems/Short Answer



1.a. U - not working, but seeking work b. E - has a job c. N - must be 16 to be in the labor force d. U - not working and actively seeking work e. N - not seeking work outside the home f. N - not seeking work outside of school g. U - not working and actively seeking work h. N - discouraged 2.a. Labor force = 15,000 + 8,000 = 23,000 b. Labor force participation rate = 23,000/45,000 = .51 or 51% c. Unemployment rate = 800/23,000 = .035 or 3.5%
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Chapter 19 Corresponds to the Italian Capitolo 12 Measuring the Price Level and Inflation Overview This chapter takes up the third of the major macroeconomic measures: the rate of inflation. It teaches how to avoid the confusion in comparing economic conditions over time created by price changes. The chapter looks at how prices and inflation are measured and how to adjust data to eliminate the effects of price changes. It looks at why high inflation can significantly impair an economy's performance to the extent that economic policy-makers claim a low a stable rate of inflation is one of their chief objectives. Core Principles Cost-benefit Principle - the chapter looks at the costs of inflation relative to the benefits of alternative strategies to deal with it. Equilibrium Principle - the chapter links price changes to the changes in supply and demand discussed in chapter 4. Important Concepts Covered • • • •



Consumer price index Rate of inflation/deflation Nominal versus real Fisher Effect



Teaching Objectives After completing this chapter, you want your students to be able to: Define inflation, deflation and the consumer price index Explain how the CPI is measured Calculate the price index and the rate of inflation Convert from real to nominal values Explain the causes and effects of the CPI overestimating true inflation Discuss the five costs of inflation Define hyperinflation and its effects Define and calculate the nominal and real rate of interest
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Discuss the relationship between the inflation rate and interest rates



In-Class Activities The "Unemployment, Inflation, and National Output" video from the "Introductory Economics" series. "Inflation" Video #7 from the Economics U$A video series. "Stagflation" Video #10 from the Economics U$A video series. "Inflation: The Enemy Within" video from the "Understanding Free Market Economics" series.



Chapter Outline I. II.



Introduction/Overview A. Examples of price changes over time CPI A. Measuring the cost of living 1. price index 2. rate of inflation 3. deflation 4. deflating nominal output a. real output b. real wage 5. nominal and real wages for U.S. production workers 1960-1999 graph 6. indexing to maintain buying power 7. Economic Naturalist 19.1: "Recurring political battles over the minimum wage." 8. does the CPI measure "true" inflation? a. substitution bias 9. Economic Naturalist 19.2: "Why is inflation in the health-care sector apparently high?" B. Costs of inflation 1. price level 2. relative prices 3. the "true" cost of inflation 4. "shoe leather" costs 5. "noise" in the price system 6. distortions in the tax system 7. unexpected redistribution of wealth 8. interference with long-run planning 9. hyperinflation
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10. Economic Naturalist 19.3: Why is shopping with U.S. dollars easy in Buenos Aires?" C. Inflation and interest rates 1. real interest rates 2. nominal interest rates 3. real interest in the U.S. 1960-1998 graph 4. Fisher effect a. inflation and the interest rate in the U.S. 1960-1998 graph



"Economic Naturalist" Discussion Questions 1. What groups in the economy might actually benefit from high inflation? (debtors, including homeowners with fixed interest rate mortgages and the government) 2. Many parents of college students complain that their own college education cost only a faction of what their child's college education costs. Why does the increasing cost of a college education not necessarily mean that it was a better deal when the parents went to school? (because the expected wage of a college graduate has also gone up considerably) 3. Why do some parents enroll their children in plans that pre-pay the cost of a college education for their children, even when the children are so young it is impossible to tell if or when they will go to college? (to lock in a fixed tuition rate and avoid the possible tuition increases due to inflation or other causes)



Answers to Text Questions and Problems Answers to Review Questions



1. The official cost-of-living index, the CPI, measures the cost of buying a particular “basket” of goods and services, relative to a specified base year. The official basket of goods and services is intended to correspond to the buying patterns of the typical family. However, a family whose buying patterns differ from the average may find that changes in its cost of living are not well captured by the official CPI. For example, if the price of peanut butter rises sharply, the cost of living of a family that buys much more peanut butter than the typical family will increase more than the CPI, all else being equal. 2. The price level measures the cost of a basket of goods and services, relative to a base year. The CPI is one standard measure of the price level. In contrast, the rate of inflation is the annual percentage change in the price level. For example, suppose that the basket of goods and services on which the CPI is based cost $100 in the base year, $150 last year, and $154.50 this year. The price level this year Copyright  2004 – The McGraw-Hill Companies



is 1.5450 ($154.50/$100.00). The inflation rate from last year to this is the percentage increase in the cost of the basket since last year, or 3%. 3. With inflation, increases in nominal quantities may simply reflect higher prices, rather than increased production or purchasing power. For example, a 10% increase in a worker’s nominal wage implies a 10% increase in purchasing power if prices are unchanged, but no increase in purchasing power if prices have also risen by 10%. The basic method of adjusting for inflation, called deflating the nominal quantity, is to divide by a price index, such as the CPI. For example, the real wage, equal to the nominal wage divided by a price index, measures the purchasing power of the wage. Unlike nominal wages, real wages at different points in time can be meaningfully compared. 4. In an indexed labor contract, wages each year would automatically be increased at the rate of inflation, preserving the purchasing power of the agreed-upon wage. For example, if prices of consumer goods rise by 2% over the year (that is, the rate of inflation is 2%), an indexed wage will also automatically rise by 2%, so that the quantity of goods the worker can purchase is unchanged. 5. First, quality adjustment bias occurs when government statisticians underestimate quality improvements. For example, if candy bars weigh 10% more than last year and also cost 10% more, there is no true inflation in candy bar prices (the price per ounce is unchanged). But if the statisticians fail to note the increase in weight and simply record the 10% increase in price, they would mistakenly overstate inflation. Changes in the weight of candy bars are easy to measure, of course, so this particular problem would probably not occur in practice; but more subtle improvements in quality (for example, more effective medical procedures) are often very difficult to measure precisely, potentially leading to quality adjustment bias and overstatement of inflation. Second, the fact that the CPI assumes a fixed “basket” of goods and services, and does not allow for the possibility of consumer substitution of less expensive for more expensive items, also tends to create an overstatement of inflation (substitution bias). For example, if Mars candy bars are included in the official basket, and the price of these candy bars rises, then an increase in the official cost of living will be recorded. But if people can switch to Snickers bars, which they like equally well and which have not had a price increase, then the “true” cost of living will not have risen, despite what the CPI shows. 6. The first two sentences are correct; the losses that unanticipated inflation imposes on creditors (for example) are just offset by the gains to debtors. However, there is an overall cost to society when wealth is redistributed arbitrarily: First, risk is increased, which makes people feel worse off. Second, when wealth is determined more by random forces than by hard work and intelligent investment, the incentives to engage in the latter are reduced, harming the efficiency of the economy. Finally, people use up resources attempting to anticipate inflation and protect themselves against it; from society’s point of view, these resources are wasted.
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7. The real return on any asset is the nominal return (or nominal interest rate) minus the inflation rate. The nominal return on cash is zero, so the real return equals minus the inflation rate. Each additional point of inflation reduces the real return to holding cash (make it more negative) by one point. 8. True, ignoring complications introduced by taxes. Suppose borrower and lender agree on a 2% real return on the loan. If they correctly anticipate that inflation over the life of the loan will be, say, 5%, than setting a 7% nominal interest rate on the loan ensures that the lender receives and the borrower pays a 2% real return, as agreed beforehand. Answers to Problems



1.a. The cost of the basket in the base year is $200 + $600 + $100 + $50, or $950. In the subsequent year the same basket of goods costs $220 + $640 + $120 + $40, or $1020. The CPI in the subsequent year equals the cost of the basket in that year relative to the base year: $1020/$950 = 1.074. Since the CPI in the base year is 1.000, the rate of inflation (equal to the percentage increase in the CPI) between the base year and the subsequent year is 7.4%. b. The family’s nominal income rose by 5%, less than the increase in the cost of living. So the family is worse off, in terms of real purchasing power. 2. Inflation rates for the years 1991 through 2001 are presented below. Year 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001



CPI 130.7 136.2 140.3 144.5 148.2 152.4 156.9 160.5 163 166.6 172.2 177.1



Inflation Rate (%) 4.2 3.0 3.0 2.6 2.8 3.0 2.3 1.6 2.2 3.4 2.8



Inflation rates were relatively low throughout the 1990s, but lower at the end of the decade than at the beginning. By 2000 the inflation rate began to rise again, but only mildly. 3. The real median income for each year is given in the table below. The real median income is determined by dividing the nominal income by the CPI for the given year and multiplying the result by 100.
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Year 1980 1985 1990 2000



Nominal Income $24,332.00 $32,777.00 $41,451.00 $62,228.00



CPI 82.4 107.6 130.7 172.2



Real Income $29,529.13 $30,461.90 $31,714.61 $36,137.05



Based on the information in the table, real family income has been rising. If the Boskin Report is correct, that true inflation is being overstated, then the growth in real income would be even greater than found here. (If inflation is overstated, then prices have not risen as much as the CPI suggests, and real purchasing power has grown relatively more.) 4. Using CPI data from Problem 2, the real entry wage in 1997 was $13.65/1.605 = $8.50 (using 1982-84 as the base period). Let W1990 be the nominal entry wage in 1990. Since the CPI in 1990 was 1.307, the real wage in 1990 was W1990 / 1.307 . The real wage in 1997 was 92% of this, or $8.50 = W1990 / 1.307 . Solving, we get W1990 = $11.11 . 5. The rate of inflation between 2002 and 2004 (the percentage increase in the price level) is (185 – 175)/175 = 5.7% (approximately). To keep tax brackets at the same points in terms of real income, the nominal income categories should each be increased by 5.7%. The year-2004 tax schedule is Family income $84,561



Tax rate 10% 12% 15% 20% 25%



If you found the inflation rate to more decimal points, your answers will be slightly different from those above. 6a. The cost of the basket in 2000 is $90 + $60 + $80, or $230. In 2001, the cost is $150 + $70 + $80, or $300. The official “cost of eating” has increased by ($300 – $230)/$230 or 30.4% between 2000 and 2001. b. Since two chickens now cost more than one ham, people will switch from 30 chickens to 15 hams, for a total ham consumption of 25. The cost of the food basket is now 25 hams at $7.00 plus 10 steaks at $8.00, or $255. The true increase in the cost of eating is ($255 - $230)/$230, or 10.9%, much lower than the official estimate of 30.4%. The overestimate of inflation in the cost of eating reflects substitution bias. 7. The first column below shows the real or relative price of gasoline (the nominal price of gasoline divided by the CPI). The second column shows the year-to-year Copyright  2004 – The McGraw-Hill Companies



percentage change in the relative price of gasoline, and the third column shows the inflation rate (the year-to-year percentage change in the CPI). Year 1978 1979 1980 1981 1982 1983 1984 1985 1986



Relative price Change in relative of gasoline price of gasoline 1.017 --1.241 22.0% 1.540 24.1 1.530 - 0.6 1.356 -11.4 1.282 - 5.5 1.183 - 7.3 1.153 - 2.5 0.841 -27.1



Inflation --11.3% 13.5 10.3 6.2 3.2 4.3 3.6 5.6



The table shows that a large part of the fluctuations in oil prices reflected changes in the relative price of gas, rather than general inflation. Most striking, the relative price of gas fell 27% in 1986, even as the general inflation rate was positive. 8. Woodrow has two options (Example 19.8). First, he can go to the bank once per week; in this case his average cash holding at the beginning of the day is $15,000, and the cost of his trips to the bank is $200 ($4 per trip times 50 trips per year). Second, he can go to the bank every day, reducing his average cash holding to $5,000 but increasing his cost of trips to the bank to $1,000 ($4 per trip times 250 trips). a. Woodrow’s benefit from going to the bank each day (relative to his previous practice of weekly trips) is that his average cash holdings are reduced by $10,000, so that he loses less purchasing power to inflation. If inflation is 5%, the real benefit of reducing cash holdings by $10,000 is 5% times $10,000, or $500. The cost of going to the bank every day is $800 more than the cost of going once a week. Since the extra cost of going to the bank more often ($800) exceeds the extra benefit ($500), Woodrow will continue to go to the bank once a week. In this case there are no additional shoe leather costs (relative to the original situation). b. If trips to the bank cost $2 each, the extra cost of going to the bank daily is $400, which is less than the benefit, which is still $500 as in part (a). So now Woodrow will go to the bank every day. The extra costs incurred from visiting the bank more often ($400) are shoe-leather costs. c. If Woodrow needs $10,000 rather than $5,000 per day to transact with customers, then the amount of cash he holds under each scenario is doubled. Specifically, if he goes to the bank once a week his average cash holding at the beginning of the day is $30,000; and if he goes to the bank daily his average cash holding at the beginning of the day is $10,000. At 10% inflation, Woodrow’s loss of purchasing power is $3,000 a year if he goes to the bank once a week and $1,000 a year if he goes to the bank daily. Since the extra cost of going to the bank daily (at $4 per trip) is $800, and the benefit to Woodrow is $2,000 a year, Woodrow will choose to go to the bank every day. Shoe leather costs, the costs of trip to the bank, are once again $800 more than the situation in which Woodrow goes to the bank once a week. Notice that, from Woodrow’s point of view,
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more frequent trips to the bank make good economic sense, because they allow him to avoid a larger loss in purchasing power of his cash holdings. From society’s point of view, however, all the extra trips to the bank are just a waste of real resources. 9. First, calculate inflation for each year. For 2000, inflation is the percentage increase in the CPI over that year, equal to (105–100)/100 = 5%. For 2001, inflation is (110105)/105 = 4.8%. For 2002, inflation is (118-110)/110 = 7.3%. Real return equals the nominal interest rate minus the inflation rate. Subtracting the inflation rate for each year from the nominal interest rate (6% in each year) gives real returns of 1% in 2000, 1.2% in 2001, and –2.3% in 2002. Now consider the three-year period as a whole. At the end of one year, Albert’s $1000 is worth $1060. Assuming that interest is re-invested, at the end of two years he has $1060 * 1.06 = $1123.60, and at the end of three years he has $1123.60 * 1.06 = $1191.02, for a total gain of 19.1%. As the price level has risen by 18% over the three years, Albert’s total real return over the three years is 19.1% - 18% = 1.1%. 10a. Inflation is expected to be (110-100)/100 = 10% in the first year and (121-110)/110 = 10% in the second year. If Frank charges Sarah a 12% nominal interest rate, he will earn a real return of 2% per year (12% nominal interest rate – 10% inflation rate). b. To ensure a 2% annual return on the loan, Frank and Sarah should agree that Sara will pay an interest rate in each year equal to 2% plus whatever the inflation rate turns out to be. For example, if inflation turns out to be 8% during the first year and 10% during the second year, Sarah should pay 10% nominal interest in the first year and 12% in the second year. 11. A consumer who spent $100 in the base year would spend $17.80 on food and beverages, $42.80 on housing, $6.30 on apparel and upkeep, and so on. To buy the goods and services this year, which cost $100 in the base year, the consumer would have to increase his spending on food and beverages from $17.80 to $19.58 (a 10% rise), on housing from $42.80 to $44.94, and on medical care from $5.70 to $6.27. Other expenditures would be the same as in the base year. The total cost of the basket can be found to be $104.49, so the CPI for the current year is 1.0449 or (multiplying by 100), 104.49.



Sample Homework Assignment 1. Here are the values of the CPI (multiplied by 100) for the fictitious country "Alpha" for the years 1995 - 2000. For each year, beginning with 1996, calculate the rate of inflation from the previous year. Graph the inflation rate over the decade and describe what happened to inflation rates between 1995 and 2000. 1995 1996 1997 1998



120 130 138 144
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1999 2000



147 150



2. You have just graduated from college. You, your older sister, your mother and you father are comparing the starting salaries in your first jobs. The year you each started your first job, the CPI in that year (multiplied by 100) and your staring salary are given below. Which of you started your first job with the highest real income?



You Your father Your mother Your older sister



Year



CPI



2000 1965 1975 1990



110 83 91 100



Starting Salary 32,000 24,900 29,120 26,000



3. You are lending $100 to your roommate for a year. You both agree that you should earn a 5% rate of return for the year. a. If you make the loan in the base year, and you expect the inflation rate to be 10% over the year, what nominal rate of interest should you charge your roommate? b. If you charge the interest rate you determined in part a, but the actual inflation rate was 12%, what was your real rate of return on the loan? Key



1.



1996 = (130 - 120)/120 = 8.3% 1997 = (138 - 130)/130 = 6.2% 1998 = (144 - 138)/138 = 4.3% 1999 = (147 - 144)/144 = 2.1% 2000 = (150 - 147)/147 = 2.0%



Inflation rates fell over the period. 2.



Your mother (real incomes are listed below).



You - $29,091 Your father - $30,000 Your mother - $32,000 Your sister - $26,000 3.a. 10% + 5% = 15% b. 15% - 12% = 3%
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Sample Quiz Multiple Choice



1. The consumer price index measures which of the following? a. b. c. d. e.



inflation the average price level the cost of living deflation all of the above



2. A nominal quantity is a. b. c. d. e.



adjusted for inflation. measured in terms of its current dollar value. measured in physical terms. deflated. measured in terms of purchasing power.



3. The wage paid to workers measured in terms of purchasing power is the a. b. c. d. e.



real wage nominal wage. current wage. dollar wage. market wage.



4. The practice of increasing a nominal quantity according to changes in the price level to prevent inflation from eroding purchasing power is called a. b. c. d. e.



nominalizing. deflating. inflating. indexing. contracting.



5. Which of the following is NOT a cost of inflation? a. b. c. d. e.



"shoe-leather" cost distortions of the tax system unexpected redistribution of wealth interference with long-run planning psychological cost



6. When high inflation makes market signals difficult to interpret, it is called
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a. b. c. d. e.



distortion of the market system. noise in the price system. interference with long-run planning. disequilibrium. signal bias.



7. A situation in which the inflation rate is extremely high is known as a. b. c. d. e.



megainflation. hyperinflation. hypoinflation. metainflation. superinflation.



8. The annual percentage increase in the purchasing power of a financial asset is called the a. b. c. d. e.



real interest rate. nominal interest rate. nominal rate of return. purchasing power parity. asset accumulation ratio.



9. When inflation increases, which of the following will decrease? a. b. c. d. e.



The real interest rate The nominal interest rate The nominal rate of return The nominal wage rate The price level



10. The tendency for nominal interest rates to be high when inflation is high is known as the a. b. c. d. e.



inflation effect. Fisher effect. Keynesian effect. Bernanke effect. Substitution bias effect.
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Problems/Short Answer



1. Fill in the blanks in the following table: Nominal Income



Real Income



CPI (x100)



1998



275



250



a.____



1999



b.____



300



130



2000



500



c. ____



125



2. The table below gives the CPI and the price of gasoline per gallon in the fictitious country "Alpha" between 1995 and 2000. For each year find the CPI inflation rate and the change in the relative price of gasoline, both from the previous year. Were the changes in the price of gasoline over this period more likely due to inflation or to changes in the gasoline market? Price of Gasoline Per gallon 1995 1996 1997 1998 1999 2000



0.92 1.00 1.25 1.60 1.80 1.95



CPI .96 .98 1.00 1.03 1.04 1.06



Key Multiple Choice



1. e 2. b 3. a 4. d 5. e 6. b 7. b 8. a 9. a 10. b
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Problems/Short Answer



1.a. b. c.



(275/250) x 100 = 110 300 (130/100) = 390 500/(125/100) = 400



2. The relative price of gasoline is increasing indicating the increases in the nominal price of gasoline are due primarily to changes in the market for gasoline rather than an overall increase in the general price level.



1996 1997 1998 1999 2000



Inflation rate



% increase in the price of gasoline



2.1% 2.0% 3.0% 1.0% 1.9%



8.7% 25% 28% 12.5% 8.3%
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Relative price of gasoline 6.6% increase 23% increase 25% increase 11.5% increase 6.4% increase



Notes on Teaching:



Part 7 The Long Run



Overview Part VII looks at the macroeconomy in the long run. It emphasizes the study of economic growth in economies and the factors that can affect it. This part of the book discusses how employment, productivity, saving and investment, the Federal Reserve, and international capital flows can affect an economy’s long-run economic growth. What’s New? The basic material covered in the first three chapters in this section is the same as in the first edition. Chapter 23, “Financial Markets, Money, and the Federal Reserve” from the first edition is now chapter 23 “Money, Prices, and the Federal Reserve.” A fifth chapter has been added to this part. The last chapter in this part is Chapter 24 “Financial Markets and International Capital Flows.” The material from this final chapter in part VII was found in Chapter 28 in the first edition. Notes and Suggestions Much of the material in this part of the book can be approached using the core principles introduced in the early chapters. Supply and demand, opportunity cost, and cost-benefit analysis are core concepts that can be used to understand the topics presented in this part of the book. For example, supply and demand analysis is used to describe and explain what goes on in labor markets. And opportunity cost and cost-benefit analysis are central to understanding saving and investment decisions. The chapters in this part of the book focus on achieving the long-run goal of an economy. A clear understanding of what we would like for our economy in the long run and how to go about achieving it is essential before proceeding to look at the causes and effects of short-run economic fluctuations (and policies to address them), discussed in part VIII.
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Chapter 20 Corresponds to the Italian Capitolo 13 Economic Growth, Productivity, and Living Standards Overview This chapter explores the sources of economic growth and rising living standards in the modern world. It looks at economic growth in industrialized countries (measured by GDP) since the mid-nineteenth century. The chapter focuses on the continuing increase in average labor productivity as the key to rising living standards. It analyzes each of the factors that lead to increased productivity and discusses their implications for government policies to promote growth. Core Principles Scarcity Principle - the chapter illustrates how increased income allows to movement of resources to "luxuries" like research and development and a clean environment - a tradeoff not as easy in countries with low incomes. Cost-Benefit Principle - the chapter uses this principle to explain how an individual makes the decision to invest in human capital, how a firm will allocate capital, and how the level of research and development are determined. Principle of Comparative Advantage - the chapter uses this principle to explain how countries will determine what to produce and where they will sell their products. Not-All-Costs-Count-Equally - the chapter applies the principle of increasing opportunity costs (the low-hanging-fruit principle) to firm decisions. Equilibrium Principle - this principle is applied to the fall of communism and the provision of public education. Important Concepts Covered • • •



Compound interest Diminishing returns to capital Entrepreneur
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Teaching Objectives After completing this chapter, you want your students to be able to: Compare real per capita GDP growth rates among countries in the 19th and 20th centuries Define and calculate compound and simple interest Discuss the relationship between per capita real GDP and average labor productivity Discuss the determinants of average labor productivity Explain the slowdown in productivity after 1973 Identify the costs of economic growth Apply the cost-benefit principle to economic growth Discuss the possible government policies to promote economic growth Identify the main constraints on economic growth rates Discuss the "Limits to Growth" thesis Explain the relationship between pollution and real GDP per capita



In-Class Activities The "Growth and Development" video from the "Introductory Economics" series. "Productivity" Video #11 from the "Economics U$A" video series. "Economic Growth" Video #25 from the Economics U$A video series.



Chapter Outline I. II.



Introduction/Overview A. Examples of changes in the way average people live over past decades The Record of the Rise in Living Standards A. Changes in real GDP 1. RGDP in 5 industrialized countries 1870-1998 graph 2. why "small" differences in growth matter a. compound interest B. Why nations become rich 1. the crucial role of labor productivity 2. RGDP per person and the average productivity of labor in the U.S. 19601999 graph 3. the determinants of average labor productivity a. human capital 4. Economic Naturalist 20.1: "Why did Germany and Japan recover so quickly from the devastation of WWII?" 5. Physical capital a. diminishing returns to capital



Copyright  2004 – The McGraw-Hill Companies



6. land and other natural resources 7. technology 8. entrepreneurship and management a. entrepreneurs 9. Economic Naturalist 20.2: "Why did medieval China stagnate economically?" 10. the political and economic environment 11. Economic Naturalist 20.3: "Why did communism fail?" C. The worldwide economic slowdown - and recovery 1. costs of economic growth 2. promoting economic growth a. policies to increase human capital 3. Economic Naturalist 20.4: "Why do almost all countries provide free public education?" 4. policies to promote saving and investment 5. policies to promote research and development 6. the legal and political framework D. The poorest countries - a special case? 1. are there limits to growth? 2. Economic Naturalist 20.5: "Why is the air quality so poor in Mexico City?"



"Economic Naturalist" Discussion Questions 1. Why is the age at which you begin contributing to a retirement account so important to your retirement income? (compound interest) 2. Why so states pay so much to heavily subsidize students at state colleges and universities rather than having students pay the full cost of their education? (the social spillover benefits of education - e.g. increased productivity and technological skills can lead to economic growth) 3. Why does the government grant patents on some drugs to pharmaceutical companies? (to provide an incentive for research and development to discover new drugs that will improve the standard of living)



Answers to Text Questions and Problems Answers to Review Questions



1. Since 1870 real GDP per person has grown more than tenfold in the U.S. and many other industrial countries; and by 25-fold in Japan. These large increases in output per person have led to substantial increases in the material standard of living of the average person.
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2. Real GDP per person (a basic determinant of living standards) equals average labor productivity times the share of the population that is employed. The share of the population that is employed can only rise so far; it can never exceed 100%. Thus, large long-term gains in output per person (and hence living standards) generally must come from increases in average labor productivity. (What we can consume depends on what we can produce!) 3. Human capital is the talents, education, training, and skills of workers. Human capital is important because workers with more human capital are more productive, implying higher levels of output per worker and higher living standards. New human capital is created through “investment in people”, as when individuals spend time and money acquiring an education, or an employer devotes resources to training workers. 4. To get the most output (in terms of ditches dug), you should give the first shovel to the strongest worker, the next shovel to the second strongest worker, and so on until you run out of shovels. Because a stronger worker can make better use of a shovel than a worker who is less muscular, this strategy is consistent with the low-hanging fruit principle, that limited resources should be devoted first to their most productive uses. Since workers without shovels produce nothing, the more shovels you have, the more total output and output per worker will be produced; thus extra capital (shovels) enhances average labor productivity. However, because an extra shovel will be used by a worker who is weaker than those who already have shovels, the extra output made possible by each additional shovel is declining (diminishing returns to capital). 5. Entrepreneurs are people who create new business enterprises. By combining workers with new and more productive technologies, or by having them produce more highly valued products and services, entrepreneurs increase the productivity of any given set of workers. Effective managers (who oversee the day-to-day operations of businesses) also increase productivity, through activities such as improving the organization of production, finding the best matches of workers and jobs, obtaining necessary financing, and coordinating the firm’s activities and needs with those of its suppliers and customers. 6. Among the policies that governments can use to promote growth are encouraging the development of human capital (for example, by support of education); encouraging high rates of saving and investment (for example, through tax breaks); public investment in infrastructure (such as highways, bridges, and communications networks); and support of basic research. A particularly important function of government is to provide a political and legal environment conducive to growth, including a stable political system, welldefined property rights, free and open exchange of ideas, and a tax and regulatory system favorable to entrepreneurship and other economically productive activities. 7. An explanation that was popular in the 1970s, the fourfold increase in oil prices, fell out of favor when declines in oil prices did not restart productivity growth. Some economists believe that at least part of the slowdown is a figment of measurement procedures, which may understate improvements in quality and hence productivity.
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Another idea is the technological depletion hypothesis: According to this view, the 1950s and 1960s experienced rapid productivity growth because of the availability of a backlog of technological opportunities that were not commercially applied during the Depression and World War II. As these opportunities were used up, productivity began to slow. Consistent with this view is a recent pickup in productivity growth, which seems to be associated with a new wave of technological change in computing, communications, and genetics. The environment may pose limits on the expansion of current types of economic activities (more and more cars and smoky factories). Global environmental problems, which generally are not handled very well by the market or by individual national governments, also pose a concern. However, reasons that the “limits to growth” thesis may be overstated include: 1) Economic growth includes the development of better and more efficient products and services, which may be less taxing on the environment than current products; 2) economic growth provides additional resources that can be used to help protect the environment; and 3) market mechanisms will tend to alleviate shortages of resources by dampening demand and encouraging supply, as happened in the 1970s energy crisis. Answers to Problems



1. After one year, Richland’s real GDP per person equal 10,000*(1.01), after two years it equals 10,000*(1.01)*(1.01) = 10,000*(1.01)2, and so on. After ten years, Richland’s GDP per person equal 10,000*(1.01)10 = 11,046, and after twenty years it equals 10,000*(1.01)20 = 12,202. Poorland’s GDP per person after ten years is 5,000*(1.03)10 = 6720, and after twenty years it equals 5000*(1.03)20 = 9031. So after twenty years Poorland has gone from half the level of income of Richland to about three-quarters the level. Suppose that GDP per person in Richland and Poorland are equal after t years; our objective is to find t. After t years Poorland’s GDP per person is 5000*(1.03)t, and Richland’s GDP per person is 10,000*(1.01)t. Setting these two expressions equal, and dividing both sides by 5000, we get (1.03)t = 2*(1.01)t By solving the above equation for t (algebraically, graphically, or by trial and error), we find that Poorland catches up in between 35 and 36 years. 2. From Table 20.3, U.S. average productivity grew by 2.3% per year during 1960-73, 0.6% per year in 1973-79, and 1.7% per year over 1979-2000. Let x be U.S. average labor productivity in 1973. If average labor productivity had grown at 2.3% per year over the 27-year period from 1973 to 2000, in 2000 it would have
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equaled x*(1.023)27, or 1.848*x. We’d like to compare that with actual U.S. productivity in 2000. To determine actual U.S. labor productivity using only the information in Table 20.3, recall first that productivity grew by 0.6% per year during 1973-79. So if productivity in 1973 equaled x, in 1979 productivity equaled x*(1.006)6. Over the next 21 years productivity increased at 1.7%, so productivity in 2000 equaled [x*(1.006)6]*(1.017)21 = 1.477*x. Dividing 1.848*x by 1.477*x (and noting that the initial level of productivity, x, cancels out), we get the answer 1.251. In short, if average labor productivity had continued to grow at its 1960-73 rate until 2000, in the latter year output per worker in the U.S. economy would have been 25.1% higher than was actually the case, quite a significant difference. 3. Real GDP per person is average labor productivity times the share of the population that is employed. Hence, in 2000 real GDP per person was $66,588*0.489, or $32,562. What will real GDP per person be in 2038 if productivity grows by the same amount as in 1960-2000 but the share of the population that is employed falls to the 1960 level? Between 1960 and 2000 average labor productivity grew from $35,836 to $66,588, a gain of 85.8%. If productivity grows by the same amount over the period 2000-2040, in 2040 it would equal (1.858)*$66,588, or $123,721. To find real GDP per person in 2040, multiply this number by the share of the population that is employed, which we assume will be 0.364, the same as in 1960. Doing this multiplication we find real GDP per person in 2040 to be $45034, about 38.3% higher than in 2000. So in this scenario output per person will be higher in 2040, relative to 2000, but by much less than implied by the increase in labor productivity. The projected decline in the share of the population that is working implies that output per person will grow more slowly than average labor productivity. 4. From the relationship real GDP per person = average labor productivity x share of the population employed, we know that average labor productivity equals real GDP per person divided by the share of the population employed. Calculating average labor productivity for the three countries, we get 1979 Canada $46,442 Germany $52,982 Japan $35,955



2000 $57,835 $70,445 $48,573



Virtually all of the increases in output per person in Canada and Germany result from increased labor productivity, as the ratio of employment to population barely changed in either country. In Japan increased employment played some role: Over this period the ratio of employment to population increased 8.5% in Japan. However, average labor productivity in Japan increased by 35.1%, so in Japan as well the bulk of the gains were from productivity increases.
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5a. If Joanne goes to work, she will earn $20,000 per year for the next five years. After living expenses she will save $5,000 per year, so at the end of the five years she will have savings of $25,000 (assuming zero interest earnings). If she goes to junior college, she’ll earn $38,000 a year in years 3-5, for a total of $114,000. Subtracting five years’ living expenses ($75,000) and student loan repayments ($12,000), she will be left with $27,000 in savings at the end of the five years. So she should go to junior college. Note that Joanne’s objective of maximizing her savings after five years takes no account of what is perhaps an even stronger economic incentive for further education, which is that after 5 years she will have a $38,000 per year job rather than a $20,000 per year job. b. If Joanne can earn $23,000 per year with a high school degree, she will be able to save $8,000 per year, leaving her $40,000 at the end of five years. Her savings after five years if she goes to junior college are $27,000, as we found in part a. So in this case she should not make the investment of furthering her education. Economically speaking, her opportunity cost of two years in junior college is higher when she can earn $23,000 rather than $20,000 by going directly to work. c. If tuition and books cost $8,000 per year, Joanne will have to repay $16,000 in student loans rather than $12,000, and her savings at the end of five years will be ($114,000 - $75,000 - $16,000) = $23,000, less than the $25,000 in savings she will have if she goes directly to work. A higher cost of obtaining an education makes doing so less economically attractive. d. If she goes directly to work, Joanne will add $5,000 to her savings at the end of each year, years 1 to 5. Let’s find her total savings, including interest, at the end of year 5. At the end of year 5, the $5,000 Joanne deposits at the end of year 1 will be worth $5,000*(1.10)*(1.10)*(1.10)*(1.10) = $5,000*(1.10)4 = $7321 Similarly, at the end of year 5 the $5,000 she deposits at the end of year 2 will be worth $5,000*(1.10)3 = $6655; her deposit at the end of year 3 will be worth $5,000*(1.10)2 = $6050; her deposit at the end of year 4 will be worth $5,000*(1.10) = $5500; and her last deposit will be worth $5,000. Adding these five amounts yields total saving at the end of year 5 of $30,526. If Joanne goes to college, at the end of year 1 she will have a debt of $21,000 (living expenses plus tuition and books). At 10% interest, at the end of year 5 this debt will have grown to $21,000*(1.10)4 = $30,746. Another debt of $21,000 at the end of year 2 will have grown to $21,000*(1.10)3 = $27,951 by the end of year 5. In years 3 - 5 Joanne will earn $38,000 and spend $15,000 on living expenses, saving $23,000 each year. At the end of 5 years the value of these savings will be ($23,000)*(1.10)2 + ($23,000)*(1.10) + $23,000 = $27,830 + $25,300 + $23,000 = $76,130.
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Subtracting Joanne’s debts of $30,746 and $27,951 from her saving yields $17,433 in assets at the end of five years, less than if she skips junior college. So, on purely economic grounds, Joanne should go directly to work. This example illustrates that a higher interest rate reduces the value of activities that involve incurring costs now in exchange for higher benefits later. 6a. With four employees and two lanes, both lanes have a checker and a bagger. Total output is 80 customers per hour. Average labor productivity is 80/4 = 20 customers per hour per worker. b. A bagger increases output by 15 customers per hour (the difference between the 40 customers serviced by a checker and a bagger and the 25 customers served by a checker only. If there is an empty lane available, a checker increases output by of 25 customers. So the best strategy is to take one of the baggers and make him or her a checker in the new lane. Total output is 40 + 25 + 25 = 90 customers per hour, and average labor productivity is 22.5 customers per hour. Note that adding capital (the extra lane) increases both total output and average labor productivity. c. With four lanes, all four employees become checkers. Total output is 100 customers and average labor productivity is 25 customers per hour. Because there are only four employees, a fifth lane adds no output (average labor productivity remains 25 customers per hour). We do observe diminishing returns to capital, at least for the fifth lane: Adding a third lane increased output by 10 customers per hour, as did adding a fourth lane. However, adding a fifth lane does not increase output further. 7a. As a team, the three painters can paint 280 square feet in 3 painter-hours. So productivity is 280/3 = 93.3 square feet per painter hour. b. The first roller should be given to Fred, as it increases his production by the largest amount. The second and third rollers should be given to Harrison and Carla (in either order). There is no one to use the fourth roller. With this information we can calculate total output for the team per hour and total output per painter-hour as follows: No. of rollers 0 1 2 3 4



Output by team 280 400 500 600 600



Output per painter-hour 280/3 = 93.3 400/3 = 133.3 500/3 = 167.7 600/3 = 200.0 600/3 = 200.0



The first roller increases the team’s output by 120, the second increases it by 100, the third by 100, and the fourth by zero. Since the extra output produced by an extra roller declines with more rollers (except for the third roller, which has the same addition to output as the second), we observe diminishing returns to capital.
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c.



With the technological improvement, the table in part b becomes



No. of rollers 0 1 2 3 4



Output by team 336 480 600 720 720



Output per painter-hour 336/3 = 112 480/3 = 160 600/3 = 200 720/3 = 240 720/3 = 240



After the technological improvement, the first roller increases the team’s output by 144, the second by 120, the third by 120, and the fourth by zero. So we still observe diminishing returns to capital. However the economic value of additional rollers has increased, since each roller adds more output than before. 8a. Zero, as that will allow her stock of fish to double by next year. b. Maximizing the growth of her stock of fish has the disadvantage that it allows Hester no current income to spend. In other words, Hester can have the benefit of a very high income and consumption next year only at the cost of starving herself this year. Analogously, the more a country is willing to “starve itself” this year, by saving and investing its resources in new capital goods rather than consuming, the faster it will grow. c. To maximize her current income Hester should sell all her fish this year, realizing $5000. The problem with this strategy is that it leaves no source of income for the future. d. If Hester harvests none of her fish this year, she has no income this year; and if she harvests all of her fish this year, she has no income next year. Having very low or zero income in either year is very unpleasant for Hester. A better choice is to sell some fish this year, allowing for a reasonable level of current income and consumption, while leaving enough fish in the hatchery to provide for reasonable income in the future as well. In the same way, a country should choose a rate of economic growth that balances the cost of sacrificing consumption today against the benefits of higher income and consumption in the future. 9. The chapter argues that this statement is true. One way to see this point is to compare rich and poor countries in the world today. In principle, at a given time all countries have access to the same basic scientific information. But poor countries do not benefit from existing scientific knowledge to the same degree rich countries do, because they lack the resources to apply the knowledge widely. Thus, medical knowledge is of limited help without hospitals, medicines, and trained personnel (not to mention adequate nutrition and sanitation). Similarly, new developments in communications and computing can be utilized only when there are sufficient resources to support an infrastructure of communications equipment, computers, and the like. 10. No answer given. A good answer will cite some statistics from the U.S and other countries on such issues as saving rates, public capital formation, and spending on research and development.
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Sample Homework Assignment 1. You have a choice between depositing your $100 into an account that earns 5% simple interest for 10 years or one that earns 4% compound interest for 10 years, which would you choose? What if you were depositing your $100 for 25 years? 2. The fictitious country "Alpha" has a real GDP per person of $1,000. What is the difference in Alpha's real GDP per person after 10 years if it has a 1% growth rate in real GDP per person versus 2%? 2. Given the following information for the fictitious country "Alpha," find (a) average labor productivity and (b) the share of the population that is employed. Population = 30 # employed workers = 20 real GDP = $18,600 Key



1. $100 deposited for 10 years at 5% simple interest would be worth 100 + 10 (5) = $150. $100 deposited for 10 years at 4 % compound interest would be worth 100 (1.04)10 = $148.02. $100 for 25 years at %5 simple interest would be worth $100 + 25 (5) = $225. $100 deposited for 25 years at 4% compound interest would be worth 100 (1.04)25 = $266.58. 2. 1000 (1.02)10 versus 1000 (1.02)10 which is $1104.62 versus $1218.99. 3.a. $18,600/20 = $930 b. 20/30 = .67 or 67%



Sample Quiz Multiple Choice



1. Economists focus on which of the following measures as an indication of a country's living standard? a. b. c. d.



The unemployment rate Inflation GDP GDP per person
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e. Interest rates 2. The payment of interest not only on the original deposit but on all previously accumulated interest is known as a. b. c. d. e.



compound interest. real interest. nominal interest. prime interest. natural interest.



3. Which of the following has contributed to the increase in real GDP in the U.S. over the past four decades? a. b. c. d. e.



Increasing female labor force participation The baby boom Increasing average labor productivity The rising share of Americans with jobs All of the above



4. The talents, education, training, and skills of workers are known as a. b. c. d. e.



physical capital. personal capital. human capital. labor capital. worker capital.



5. A good that is long-lasting and is used to produce other goods is called a. b. c. d. e.



physical capital. personal capital. human capital. labor capital. worker capital.



6. Diminishing returns to capital implies that, holding labor and other inputs constant, as more capital is added, each additional unit of capital adds a. b. c. d. e.



more to production. less to production. more to costs. less to costs. more to labor productivity.
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7. People who create new economic enterprises are known as a. b. c. d. e.



managers. founders. entrepreneurs. labor. CEO's



8. Which of the following is a measure that policymakers might take to raise a country's rate of economic growth? a. b. c. d. e.



Increase human capital Promote saving and investment Support research and development Provide an appropriate political and legal framework All of the above



9. To promote economic growth, most poor countries especially need improve which of the following? a. b. c. d. e.



Human capital Saving and investment Research and development The legal and political framework Physical capital



10. The influential 1972 book that reported the results of computer simulations that suggested if population growth and economic expansion were halted the world would run out of natural resources was titled a. b. c. d. e.



Collapse of the World Economy. The Population Bomb. Preserving Natural Resources. Silent Spring. The Limits to Growth.



Problems/Short Answer



1. How much would $500 deposited in an account be worth after 2 years with a. 5% simple interest b. 5% compound interest
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2. The fictitious country "Alpha" has a real GDP of $18,600, a population of 30 and 20 employed workers. If a new technology is introduced that increases real GDP to $25,000, what is the increase in average labor productivity in Alpha as a result of the technological change? Key Multiple Choice



1. d 2. a 3. e 4. c 5. a 6. b 7. c 8. e 9. d 10. e Problems/Short Answer



1.a $500 + (2 x 25) = $550 b. $500 (1.05)2 = $551.25 2. Average labor productivity goes from (18,600/20) or $930 to (25,000/20) or $1250. This is an increase of $320 which is a 34.41% increase (320/930).
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Chapter 21 Corresponds to the Italian Capitolo 14 Workers, Wages, and Unemployment in the Modern Economy Overview This chapter develops the labor market. It describes and explains important trends in the labor markets of industrialized countries, including trends in real wages and employment. The chapter uses the supply and demand model developed in earlier chapters to look at unemployment. It shows that two key factors contribute to recent trends in wages and unemployment: globalization ad technological change. Core Principles Cost-Benefit Principle - the chapter uses the cost-benefit principle to discuss workers' decisions to work at any given wage. It also applies this principle to government regulation. Principle of Comparative Advantage - the chapter this principle to discuss the effects of globalization on the standard of living. Not-All-Costs-Count-Equally - this chapter applies the principle of increasing opportunity cost to introduce diminishing returns to labor. Important Concepts Covered • • • •



Diminishing returns to labor Frictional/structural/cyclical unemployment Worker mobility Skill-biased technological change



Teaching Objectives After completing this chapter, you want your students to be able to: Discuss domestic and international patterns in real wages Discuss domestic and international patterns in unemployment Define the marginal product of labor and diminishing returns to labor Discuss the value of marginal product of labor and its relationship to labor demand Illustrate factors that shift the labor demand curve
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Discuss the nature of labor supply Illustrate factors that shift the labor supply curve Explain the role of technological change and capital stock on real wage growth Explain the effect of greater international trade on wage inequality Discuss worker mobility as a way to lessen the impact of international trade Define skill-biased technological change and explain its impact on wage inequality Discuss efficient and inefficient solutions to lessen the impact of technological change on wage inequality Define frictional, structural, and cyclical unemployment List and discuss the impediments to full employment Explain differences in unemployment patterns between Western Europe and the U.S.



In-Class Activities The "Unemployment, Inflation, and National Output" video from the "Introductory Economics" series. "U.S. Economic Growth" Video #3 from the "Economics U$A" video series. Experiment #111 on the Classroom Expernomics web site. Michael J. Haupert, "Labor Market Experiment," Journal of Economic Education, 27(4), Fall 1996a, pp. 300-308.



Chapter Outline I. II.



III.



Introduction/Overview Five Important Labor Market Trends A. Real wages 1. growth in real wages in industrial economies 2. declining real growth rate since the 1970's 3. increasing wage inequality in the U.S. B. Unemployment and employment 1. increasing number of people with jobs in the U.S. 2. Western European countries' increasing unemployment rate Supply and Demand in the Labor Market A. Wages and the demand for labor 1. diminishing returns to labor 2. shifts in the demand curve for labor B. The supply of labor 1. shifts in the supply of labor C. Explaining the trends in real wages and employment 1. Economic Naturalist 21.1: "Why have real wages increased by so much in the industrialized countries?"
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IV.



2. Economic Naturalist 21.2: "Since the 1970's, real wage growth in the U.S. has slowed while employment has expanded rapidly. What accounts for these trends?" 3. Increasing wage inequality: the effects of globalization 4. Economic Naturalist 21.3: "Why has the gap between the wages of skilled and unskilled workers widened in recent years? (1) globalization" a. worker mobility 5. Increasing wage inequality and technological change 6. Economic Naturalist 21.4: "Why has the gap between the wages of skilled and unskilled workers widened in recent years? (2) technological change" a. skill biased technological change Unemployment A. Types of unemployment and their costs 1. frictional 2. structural 3. cyclical B. Impediments to full employment 1. Economic Naturalist 21.5: "Why are unemployment rates so high in Western Europe?" a. unemployment rates in Western Europe 1980-1999 graph



"Economic Naturalist" Discussion Questions 1. Why do graduates in some college majors earn more than graduates in other majors? (supply and demand in the relevant labor market, e.g. MP. Price of the output) 2. Why might an individual choose to work less if the real wage rate is increased? (backward bending supply curve - fewer hours earns the same (acceptable) income) 3. How have computers led to an increase in productivity on college campuses? (teachers, students, staff, and administrators can all produce more using computer technology)



Answers to Text Questions and Problems Answers to Review Questions



1. The five trends include the long-term increase in real wages in industrialized countries; the slowdown in real-wage growth since the 1970s; increasing inequality in U.S. real wages; rapid employment growth in the United States in recent decades; and high rates of unemployment in Europe. The link between rising labor productivity and standards of living is clearest in the case of average real wage growth: Remarkable increases in labor productivity underlie the long-term increase in real wages (just as the slowdown in productivity growth since the 1970s is the primary reason for the slowdown Copyright  2004 – The McGraw-Hill Companies



in real wage growth during the same period). By increasing real wages, higher labor productivity improves living standards in the long term. Increased productivity (which raises labor demand) has also contributed to rising U.S. employment, which improves living standards by giving more people a chance to earn a paycheck. The other two trends show, however, that increases in average labor productivity by themselves do not necessarily guarantee improved living standards for everyone. In the U.S., some workers have not shared in the general gains in real wages (rising wage inequality), while in western Europe potential workers have been sidelined by persistently high rates of unemployment. 2. No, because virtually no one uses manual typewriters any more and none are being produced. Hence the demand for Alice’s repair services is low, implying that the relative price of the service she provides is low. Because the relative price of Alice’s output is very low, the value of her marginal product (equal to the relative price of her output times her marginal product) is low, even though Alice’s marginal product (in terms of number of typewriters repaired per hour) is high. A low value of marginal product implies a low wage. 3. Acme should determine how much extra output Jane will produce for the firm (her marginal product), as well as the value of that marginal product. For example, if Jane is a lawyer, the firm would calculate the extra revenues her billings would bring in (less costs such as the cost of her secretary and her computer). If the value of Jane’s marginal product is greater than or equal to $40,000, Acme will find it profitable to hire her. 4. Strong productivity growth over the past century has raised labor demand and hence real wages. Since the early 1970s, a slowdown in productivity growth has slowed the rate of increase in the demand for labor, while the supply of labor has grown more quickly, due to factors such as increased female participation in the labor market. Slower demand growth and more rapid supply growth has depressed real wages (though permitted strong employment growth) since the 1970s. In the past few years real wage growth has picked up again, reflecting a stronger pace of productivity growth. 5. Two factors contributing to wage inequality are globalization and skill-biased technological change. Globalization – which includes increased international trade – increases the demand for workers in export industries but lowers the demand for workers in industries that compete with imports. Wages rise in export industries but fall in industries that compete with imports, increasing wage inequality. Skill-biased technical change has increased the productivity of more skilled workers relative to that of unskilled wages. The relative increase in demand for skilled workers increases the difference in wages between the skilled and unskilled. One type of policy response is to try to block the underlying processes generating increased wage inequality: for example, by reducing globalization and international trade, or by refusing to adopt new technologies. Both strategies are highly detrimental to
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the overall growth and development of the economy. A better policy is to assist the natural process of worker mobility, helping workers acquire the skills they need to move from low-paying to high-paying jobs (while providing income assistance to those unable to retrain). 6. Frictional unemployment is the short-term unemployment associated with the process of matching workers with jobs in a dynamic, heterogeneous labor market. Structural unemployment is the long-term and chronic unemployment that exists even when the economy is producing at a normal rate. Structural unemployment results from factors such as language barriers, discrimination, structural features of the labor market, lack of skills, or long-term mismatches between the skills workers have and the available jobs. Cyclical unemployment is the extra unemployment that occurs during periods of recession. Frictional unemployment is probably the least costly type of unemployment, because it is both usually of short duration and often economically beneficial, being part of the process by which productive matches of workers and jobs are formed. 7. European labor markets suffer from a greater degree of “structural rigidity” than those of the United States. Aspects of this rigidity include high levels of government regulation of the labor market (which impose extra costs on employers); high minimum wages (which exclude low-productivity workers from employment); generous unemployment benefits (which reduce workers’ incentives to find jobs); and powerful unions (that set wages at highlevels and may impose other costs on employers). Presumably European governments do not eliminate these rigidities because of the political power of those who benefit from them (such as union members and other people with secure jobs). Answers to Problems



1. Here are representative data for 1999, 1989, and 1979 from the Census web site. Wages are in nominal terms: No H.S. degree H.S. Degree B.A. Degree 1999 16,121 24,572 45,678 1989 12,242 17,594 30,736 1979 8,420 10,624 16,514 Wages of college graduates relative to high school graduates: 1999 1989 1979



1.859 1.747 1.554



Wages of college graduates relative to those with no high school degree 1999 1989 1979



2.833 2.511 1.961
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You can see that the advantage of college graduates over the other two categories has increased over time. 2a. The table below shows marginal products and the value of marginal products for each worker added. Since bikes sell for $130, but non-labor costs are $100 per bike, the value of a worker’s marginal product equals $30 ($130 - $100) times the number of additional bikes assembled. Number of workers 1 2 3 4 5 b.



Marginal product 10 8 6 4 2



Value of marginal product $300 240 180 120 60



Bob’s demand for labor at each wage is Wage Number of workers $300/day 1 240 2 180 3 120 4 60 5



c. If bikes sell for $140 each then the value of each worker’s marginal product is $40 times his or her marginal product. The table in part b becomes Number of Marginal Value of marginal workers product product 1 10 $400 2 8 320 3 6 240 4 4 160 5 2 80 In this case Bob’s demand for labor at each wage is Wage Number of workers $400/day 1 320 2 240 3 160 4 80 5
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d. If labor productivity increases by 50%, marginal products are as given in the table below. Number of workers 1 2 3 4 5



Total output 15 27 36 42 45



Marginal product 15 12 9 6 3



Value of marginal product $450 360 270 180 90



The value of the marginal product is found by multiplying the marginal product of each worker by $30, the value of an extra-assembled bike net of materials costs. In this case Bob’s demand for labor at each wage is: Wage Number of workers $450/day 1 360 2 270 3 180 4 90 5 3a. The marginal product of a worker in a factory with N workers equals 30 – N bulbs per hour. Since bulbs sell for $2 each, the value of the marginal product in a factory with N workers is $2(30 – N). The factory managers should hire workers as long as the value of marginal product exceeds the wage. So if the wage is $20 per hour, the manager will hire more workers as long as $2(30 – N) > $20, and will stop hiring only when $2(30 – N) = $20. To find the level of employment at which the manager does no further hiring, solve the equation $2(30 – N) = $20 for N to obtain N = 20. If the wage is $30 per hour, the manager will hire workers until the value of marginal product equals $30. Solving the equation $2(30 – N) = $30 yields N = 15. So the manager hires fewer workers when the wage is higher. b. For each wage, the factory manager will hire workers until the value of marginal product equals that wage. So for each wage it will be the case that Value of marginal product = Wage $2(30 – N) = Wage The graph of this relationship, which we can rewrite conveniently as Wage = $(60 – 2N) shows the demand for labor. For example, as we saw in part a, when the wage equals $20, employment N equals 20. When the wage equals $30, employment N equals 15. See the demand curve below.
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c. If light bulbs sell for $3 each, the value of marginal product is $3(30 – N). The demand for labor is determined by the equation Value of marginal product = Wage $3(30 – N) = Wage Writing the wage on the left-hand side yields Wage = $(90 – 3N) For any given wage, solving this equation for N tells us how many workers the manager will employ. The graph of this relationship, the factory’s demand curve for labor, is shown below. Because the relative price of bulbs has risen (we assume that the prices of other goods and services haven’t changed) the demand for labor in the bulb factory has increased relative to part b. d. If we were to add a vertical supply curve at N = 20 to the graph of the demand curve in part b, we would find that the equilibrium wage is $20 per hour, when bulbs sell for $2. Algebraically? If bulbs sell for $3, then the demand curve is as given in part c. Adding a vertical supply curve at N = 20, we find in that case that the wage is $30 per hour. 4a. An increase in demand for the type of car made by the plant raises the car’s relative price, which raises the value of the marginal product of the plant’s workers. The increase in the VMP raises the demand for plant workers and hence should increase their real wage and employment. b. The increase in gas prices lowers the demand for cars. The relative price of cars falls and hence the value of the workers’ marginal product. Demand for workers falls, and with it their real wage and employment. c. A decline in the supply of factory workers raises their real wage but reduces their employment. d. Increased worker productivity increases the demand for workers, raising the real wage and employment. e. Presumably the robots represent a form of skill-biased technical change, which increases the marginal product of skilled workers but reduces the marginal product of unskilled workers. Then introducing robots reduces the demand for unskilled workers, lowering their real wage and employment. f. Unionization probably increases the workers’ real wage, because of the threat of a strike. If the firm retains the ability to set employment, the higher real wage will lead the firm to demand fewer workers. 5a. As additional older people are now available to work, the supply of labor is increased.
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b. An increase in productivity shifts up the demand for labor. The supply of labor is unaffected. c. The draft removes people from the labor force, reducing the supply of labor. This effect may be offset if patriotism drives more civilians to enter the labor force, as appears to have been d. In the short run the withdrawal of parents and caregivers from the labor force reduces labor supply. In the long run, however, more children means a larger population and thus more workers, all else equal. e. The effect on labor supply depends on how the generosity of Social Security benefits affects people’s retirement decisions. Assuming that people are induced by better benefits to retire earlier, labor supply falls. 6.a. If all skilled workers are employed (Ns = 100), from the formula Marginal product = (200 – Ns), the marginal product of a skilled worker equals 100 toys per day, and (at $3 per toy) their value of marginal product equals $300 per day. Similarly, if there are 50 employed unskilled workers (Nu = 50), their marginal product is 50 toys and the value of their marginal product is $150 per day. Since in equilibrium the wage equals marginal product, skilled workers will earn $300 per day and unskilled workers will earn $150 per day. b. Assuming that the number of skilled workers remains equal to 100, the marginal product of a skilled worker rises to (300 – 100), or 200 toys per day. At $3 per toy, the value of the marginal product rises to $600 per day, as does their wage. The value of the marginal product of unskilled workers and hence their wage is unchanged at $150 per day. c. Initially there are 100 skilled workers and 50 unskilled workers. If S unskilled workers acquire skills, then there will be 100 + S skilled workers and 50 – S unskilled workers. The value of the marginal product of skilled workers (assuming that Ns = 100 + S) will be $3[300 – (100 + S)], and the value of the marginal product of unskilled workers will be $3[100 – (50 – S)]. Remember that the wage will equal the value of marginal product in equilibrium. Thus S will be determined by the condition that Skilled wage – Unskilled wage = $300 $3[300 – (100 + S)] - $3[100 – (50 – S)] = $300 Solving this equation for S yields S = 25, that is, 25 unskilled workers will become skilled. If 125 workers are skilled, the value of their marginal product and hence their wage will be $3(300 – 125) = $525. The 25 remaining unskilled workers will earn $3(100 – 25) = $225. Note that there is a $300 differential, as required; note also that labor mobility has reduced the gap in wages somewhat. 7a. The marginal product of a worker in the sweater industry is 20 – NS = 20 – 14 = 6. Sweaters sell for $40 apiece, so the value of the marginal product of sweater workers (ignoring other costs) is $240. In equilibrium $240 will be the wage of sweater workers. Similarly, the marginal product of dress workers is 30 – ND = 30 – 26 = 4. Since dresses
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sell for $60 each, the value of the marginal product (and hence the wage) of dress workers is $240. So the two types of workers happen to be paid the same. b. The marginal product of sweater workers is still 6, but as sweaters now sell for $50, their value of marginal product and wage have risen to $300. The wage of dress workers is the price of a dress ($50) times their marginal product (4), or $200. Sweater workers have benefited but dress workers have lost from the opening to international trade. c. In the long run, workers move between industries. Let NS be the number of sweater workers in the long run, so that 40 – NS is the number of dress workers in the long run. The marginal product of sweater workers is 20 – NS, and the value of their marginal product is $50(20 – NS). The marginal product of dress workers is 30 – (40 – NS), and the value of their marginal product is $50[30 – (40 – NS)]. As workers always move to the industry with the higher wage, employment will not stabilize in the two industries until wages in each are the same. The condition that wages in the sweater industry equal wages in the dress industry is $50(20 – NS) = $50[30 – (40 – NS)] Solving this equation for the number of sweater workers in the long run, we get NS = 15. So in the long run, 15 workers (instead of the initial 14) will work in the sweater industry, and 40 – 15 = 25 workers will remain in the dress industry. Wages in each industry will be $250, as can be confirmed by the expressions for the value of marginal product in the equation above. As they initially earned $240, in the long run the opening to trade helps domestic workers in both industries. 8a. Structural. Ted’s skills are mismatched with existing employment opportunities. b. Cyclical. Alice’s unemployment is temporary and associated with a recession. c. Structural. Lance lacks the skills to land a long-term, stable job. d. Frictional. Gwen’s change of location forced her to look for a new “match” with an employer. After a short time searching she found a new job. e. Frictional. Tao’s unemployment results from the process of searching for the best match between a job and his skills. f. Frictional. Again, the delay in taking a new job arises because Karen is trying to find the best opportunity, not because work is unavailable. 9a. In equilibrium the quantity of labor demanded equals the quantity of labor supplied: 400 – 2w = 240 + 2w Solving for the equilibrium wage w, we find w = 40. Plugging w = 40 into either the labor demand equation or the labor supply equation, we find employment N = 320. b. If the minimum wage is 50, firms will employ 400 – 2(50) = 300 workers, but 240 + 2(50) = 340 workers will want jobs. Actual employment cannot be more than firms are willing to hire, so employment equals 300, and 340 – 300 = 40 workers will be
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unemployed. Employed workers are better off than before (they earn a wage of 50 rather than 40). Unemployed workers are worse off. Taxpayers are worse off, if they must pay for unemployment insurance or other support for the unemployed. Consumers are worse off, as less output will be produced (fewer workers are employed). A reduced supply of output also implies that consumers will pay higher prices. (Note that a specific individual may be helped in her capacity as an employed worker but hurt in her capacity as a consumer and taxpayer.) c. If the required wage is 60 per day, employment will be 400 – 2(60) = 280. 240 + 2(60) = 360 workers would like to have jobs at $60 per day, so 80 people are involuntarily unemployed. As in part b, people with jobs are better off, the unemployed, taxpayers, consumers are worse off. d. If there is an unemployment benefit of $50 per day, no one will work for less than $50 per day. At a wage of $50, employment is 400 – 2(50) = 300 workers. All workers are better off (each has an income of $50 rather than $40) but taxpayers (who must foot the bill) and consumers (who pay higher prices for less output) are worse off. e. At $50 per day employment is 360 – 2(50) = 260, whereas the number of people who want to work is 240 + 2(50) = 340. So 340 – 260 = 80 people are unemployed. Comparing with part b, we see that the reduced demand for labor coupled with a high minimum wage leads to increased unemployment. Employed workers still do the best, while the unemployed, consumers, and taxpayers are hurt by the combination of the minimum wage and reduced labor demand due to government regulations. 10. Data on duration of unemployment for selected years from 1980-2001 are presented below: Year



26 weeks



1980 1981 1982 1983 1984



43.1% 41.7% 36.4% 33.3% 39.2%



32.3% 30.7% 31.0% 27.4% 28.7%



10.7% 14.0% 16.6% 23.9% 19.1%



1990 1991 1992 1993



46.3% 40.3% 35.1% 36.5%



32.0% 32.3% 29.4% 28.9%



10.0% 12.9% 20.3% 20.1%



2000 2001



45.0% 42.0%



31.9% 32.1%



11.4% 11.8%
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The data for 2000 show that in normal times, most unemployed people have been out of work for 14 weeks or less, with only 10-12% out of work for more than six months. This suggests that frictional (short-term) unemployment is quite important in the labor market during normal times. The data for 1981-82 and 1990-91, and especially the two years following the start of a recession, show an increasing share of long-term unemployment, often double that of nonrecessionary years. In 2001, long-term unemployment had not yet risen in the typical recessionary pattern, but the 2001 recession did not start until March of that year. We would expect long-term unemployment to be substantially higher in 2002 and 2003. In general, recessions make it harder to find work and thus increase longer-term unemployment relative to short-term unemployment. That effect lingers even beyond the end of the recession, as noted in the data above.



Sample Homework Assignment 1. For each of the following changes in the labor market in the fictitious country "Alpha", identify which curve (supply or demand) is affected and how (increase or decrease). a. b. c. d.



Real GDP increases The mandatory retirement age is decreased Social Security benefits are made more generous An increase in workers' marginal productivity



2. Is each of the following individuals more likely to be structurally unemployed (S), frictionally unemployed (F), or cyclically unemployed (C). a. b. c. d. e.



An assembly line worker replaced by a machine. A construction worker laid off during a recession. A bank teller replaced by a computer. A computer technician who moves to find a new job in California. A textile worker laid off due to decreased demand.



2. Using the supply and demand for labor are given by the equations below, find each of the following: a. The equilibrium wage and employment in the market. b. The effect of a minimum wage of $10 per day. c. The effect of a minimum wage of $30 per day. Nd = 300 - 2w



Ns = 260 + 2w



Where Nd is the number of workers demanded, Ns is the number of workers supplied, and w is the real wage.
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Key



1.a. increase demand b. decrease supply c. decrease supply d. increase demand 2.a. S b. C c. S d. F e. C 3.a. equilibrium wage = $10, employment = 280 b. The minimum wage is not above the equilibrium so it has no effect. c. The minimum wage increases Ns to 320 and decreases Nd to 240, resulting in a surplus of 80 workers.



Sample Quiz Multiple Choice



1. Which of the following trend characterizes the labor markets of the industrialized world? a. Not all industrialized countries have enjoyed substantial growth in real wages over the 20th century. b. Since the early 1970's the rate of real wage growth has slowed. c. Wage inequality in the U.S. had decreased. d. European real wages have fallen. e. All of the above are trends that characterize the labor markets of the industrialized world. 2. Which of the following trends in employment over the past two decades characterizes the industrialized world? a. b. c. d. e.



The number of people with jobs in the U.S. has grown The number of people with jobs in the U.S. has fallen The employment rate in Western Europe has been high The unemployment rate in Western Europe has been low The unemployment in North America has been high



3. If, holding the amount of capital and other inputs constant, additional labor adds less and less additional output, a firm is experiencing
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a. b. c. d. e.



diminishing returns to labor. diminishing returns to capital. the principle of decreasing opportunity cost. economies of scale. diseconomies of scale.



4. Which of the following will decrease a firm's demand for labor? a. b. c. d. e.



An increase in the price of the firms product An increase in the wages of workers An increase in worker productivity A lower relative price of output An increase in the supply of labor



5. The compensation that leaves you just indifferent between working and not working is your a. b. c. d. e.



equilibrium wage. market wage. reservation wage. working wage. real wage.



6. If a new college graduate takes 3 months after graduation to find the right job, the graduate is experiencing which type of unemployment during the 3 months? a. b. c. d. e.



Frictional Structural Cyclical Seasonal Involuntary



7. A worker who can't find a job because of a lack of skills is experiencing which type of unemployment? a. b. c. d. e.



Frictional Structural Cyclical Seasonal Involuntary



8. A worker who is unemployed due to a recession is experiencing which type of unemployment? a. Frictional b. Structural
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c. Cyclical d. Seasonal e. Involuntary 9. Which of the following may be an impediment to full employment? a. b. c. d. e.



Minimum wage laws Labor unions Unemployment insurance Government regulations All of the above



10. Compared to U.S. unemployment rates, unemployment rates in Western Europe between 1980 and 2000 have been a. b. c. d. e.



high. low. stable. variable. close to the "natural" level.



Problems/Short Answer



1. If the fictitious country "Alpha" invests in research and development that leads to increases in worker productivity, graph the effect on equilibrium wage and employment in Alpha's labor market. 2. Graph the effect of a minimum wage set above equilibrium in a labor market. Be sure to clearly label you graph. Key Multiple Choice



1. b 2. a 3. a 4. d 5. c 6. a 7. b 8. c 9. e 10. a
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Problems/Short Answer



1.



wage



S



w1 w



Dnew D e



2.



wage



e1



surplus of workers



employment



S W minimum



w



Dnew D Nd



N*



Ns
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employment



Chapter 22 Corresponds to the Italian Capitolo 15 Saving and Capital Formation Overview This chapter looks at saving and its links to the formation of new capital. It defines the concepts of saving and wealth and explores the connection between them. The chapter considers why people save, rather than spend, their income as well as the level of national saving. It also considers the decision to invest in new capital (as analogous to the decision to increase employment). Finally, the chapter presents the link between national saving and capital formation, using a supply and demand approach. Core Principles Cost-Benefit Principle - the chapter uses the cost-benefit principle to explain an individual's decision to save and a firm's decision to employ more capital or invest in new technology. Not-All-Costs-Count-Equally - the chapter applies opportunity cost to look at the cost of investing in new capital. Equilibrium Principle - the chapter applies supply and demand analysis to the market for saving to find the equilibrium interest rate. Important Concepts Covered • • • • • • • • • •



Saving and the saving rate Wealth Assets/liabilities Flow versus stock Capital gains and losses Life-cycle, precautionary, and bequest saving National, private, and public saving Transfer payments Government budget deficits and surpluses Crowding out



Teaching Objectives After completing this chapter, you want your students to be able to: Copyright  2004 – The McGraw-Hill Companies



Define saving, saving rate, wealth, assets, liabilities, stocks, flows, capital gains and capital losses Explain the link between saving and wealth Discuss factors that change wealth Identify three reasons for saving Explain the relationship between saving and the real interest rate Discuss why the U.S. household saving rate is so low and whether it is a macroeconomic or microeconomic problem Define national saving and transfers Define private saving and its components Define public saving and government budget deficit/surplus and explain the relationship between them Apply cost-benefit analysis to the investment decision Identify factors that affect the costs and benefits of investment Use supply and demand to analyze national saving Define crowding out



In-Class Activities "Profits and Interest" Video #23 from the "Economics U$A" video series. "Saving" video from the "Economics at Work" video series. Expernomics, Vol.3, No. 2, Fall 1994 classroom experiment "A Saving/Consumption Game for Introductory Macroeconomics" (and an update in Vol. 7, No. 1, Spring 1998.



Web site www.choosetosave.org is a web site by the Employee benefit Research Institute and the American Savings Education Council. It has interactive "ballpark estimate" and other worksheets dealing with saving and funding retirement.



Chapter Outline I.



II.



Introduction/Overview A. Benefit and drawback of saving 1. grasshopper and ant parable 2. recent history of negative or low saving 3. household versus national saving B. Capital formation Saving and Wealth A. Definitions 1. current income 2. saving rate 3. wealth
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4. assets a. financial versus real assets 5. liabilities 6. wealth (net worth) 7. balance sheet a. balance sheet example 8. how saving contributes to wealth 9. stocks versus flows 10. capital gains and losses B. Economic Naturalist 22.1: "The Bull Market and Household Wealth." C. Motives for Saving 1. three reasons to save a. to meet long-term objectives (life-cycle saving) b. protection against unexpected setbacks (precautionary saving) c. to leave to one's heirs (bequest saving) 2. Economic Naturalist 22.2: "Why Do Japanese Households save So Much?" 3. saving and the real interest rate a. the market interest rate minus the inflation rate 4. psychological factors affecting saving a. self-control b. automatic saving c. demonstration effects d. Economic Naturalist 22.3 "Why do U.S. households save so little?" e. effect of social safety net on life-cycle saving f. effect of home buying conventions on life-cycle saving g. effect of prosperity on precautionary saving h. effects of financial markets and self-control on saving D. National Saving 1. measurement of national saving 2. Y = C + I + G + NX (review form chapter 18) 3. handling of consumer durables in measurement of saving 4. government saving and public consumption 5. assumption that all C and G are for current needs 6. S = Y - C - G 7. national saving rate 1960-1999 (graph) 8. private and public components of national saving a. private: businesses and households b. public: government i.transfers and interest ii.T = taxes - interest iii.S = (Y - T - C) + (T - G); saving divided into private and public iv.private can be broken into households and businesses v.government budget deficit and surplus vi.public saving = surplus 9. is low household saving a problem?
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a. national saving determines investment in new capital b. public saving increased during the 1990's i.budget surpluses in the 1990's c. problem from a microeconomic perspective is income inequality E. Investment and Capital Formation 1. national saving determines investment 2. the decision to invest a. factors that affect the decision to invest i.price of capital ii.the real interest rate iii.opportunity cost iv.marginal product of capital v.value of the marginal product of new capital vi.taxes vii.price of the product 3. Economic naturalist 22.4: Why has investment in computers increased so much in recent decades?" F. Saving, Investment, and Financial Markets 1. financial markets operate as the supply and demand for saving 2. the market for saving 3. factors affecting supply and demand a. new technology b. government budget surplus/deficit 4. crowding out



"Economic Naturalist" Discussion Questions 1. What does the phrase "keeping up with the Jones'" imply for saving rates? (they will be lower due to the demonstration effect) 2. Why might people who lived through the Great Depression have a different propensity to save than people who only remember the recent economic expansion? (a different view of precautionary saving, and perhaps life-cycle and bequest saving also based on their experience of income security) 3. What effect will the retirement of "baby boomers" likely have on saving in the U.S.? (a decrease in private saving as the increased number of retirees draw on their savings during retirement)



Answers to Text Questions and Problems Answers to Review Questions



1. Wealth is a stock variable, meaning that it is measured at a point in time. So a person might say, “As of today, I have $2,000 in my savings account.” Saving is a flow Copyright  2004 – The McGraw-Hill Companies



variable, measured per unit of time: “I save $20 per week.” Saving increases wealth at the rate at which saving takes place: If I add $20 per week to my savings account (and don’t withdraw anything), the total wealth represented by the savings account will grow at a rate of $20 per week (it will equal $2020 next week, $2040 the week after, and so on). Although saving is one way by which wealth increases, it is not the only way. Wealth rises when the values of the assets held by an individual or other wealth-holder rise (capital gains), and likewise wealth decreases if the values of existing assets fall (capital losses). So if I own $2000 in stock, and stock prices rise by 1%, my wealth rises to $2020 without my doing any saving. The major reason for the increased wealth of U.S. households during the1990s was capital gains, in stocks and other assets; U.S. households saved very little during the 1990s. 2. First, life-cycle saving is saving for long-term objectives, as when a couple save for their retirement or for tuition for their children. Second, precautionary saving is saving for emergencies, as when the same couple puts part of their income aside in anticipation of the possibility that the breadwinner might be laid off or become ill. Third, bequest saving is saving to leave an inheritance (bequest), to one’s children for example, or to a worthy cause. Psychological factors relevant to saving include self-control and demonstration effects. Because people may have problems with self-control, saving may be enhanced by the availability of saving vehicles like retirement accounts, into which payroll deductions are placed automatically and from which withdrawals are difficult. Demonstration effects occur when people observe others around them spending at a high level and are thereby motivated to spend more (and save less) as well. 3. National saving is defined as Y – C – G, where Y is real output (GDP), C is consumption spending, and G is government purchases of goods and services. This definition fits the general concept of saving, which is current income minus spending on current needs. For a nation, we may think of national output as current income, and spending on consumer goods and government purchases as spending on current needs. Note that investment spending, I, which is spending on the productive capacity that will provide for future needs, is not subtracted when we define national saving. Strictly speaking, not all of consumption spending, C, and government spending, G, is for current needs. Consumption spending includes spending on consumer durables, which are useful for more than one period; and government purchases include purchases of public capital goods, such as roads, school buildings, and military hardware. Thus the standard definition of national saving, Y – C – G, probably overstates the amount of current spending and understates the true amount of saving in the economy. 4. Low household saving rates are not necessarily a problem for the economy as a whole. The reason is that national saving, not household saving, represents the pool of resources available for capital formation (S = I). Hence national saving (which includes business saving and government saving as well as household saving) is more important for determining the overall rate of economic growth. However, the fact that many



Copyright  2004 – The McGraw-Hill Companies



households save very little (and do not own shares of businesses, e.g., through stockholdings) is a problem for those households, as they will find themselves with low levels of wealth. With low wealth, low-saving households will find it difficult to attain objectives like a comfortable retirement and will be poorly protected against economic emergencies. 5. The “demanders” of saving are firms investing in new capital goods. The higher the real interest rate firms must pay to borrow, the less profitable their proposed capital investments will be, and the less they will choose to borrow. Thus, the higher the cost of funds (as measured by the real interest rate), the lower the demand for saving. 6. Examples of factors that increase the supply of saving are an increase in the government budget surplus (which is the same as government saving) or an increase in thriftiness among households. Either change raises the amount of saving done at each real interest rate. In the saving-investment diagram, an increase in saving shifts the saving curve to the right, raising saving and investment and lowering the real interest rate. An example of a factor increasing the demand for saving is a technological improvement that makes capital investments more productive. As investment becomes more profitable, firms will demand more funds in financial markets at each real interest rate, so that the investment curve shifts to the right. As a result, saving and investment increase, and the real interest rate increases as well (see Figure 22.8). Note, by the way, that changes in the real interest rate do not shift either the saving curve or the investment (demand for saving) curve; a change in the real interest is represented by a movement along the saving curve or the investment curve, not by a shift of the curve. Answers to Problems



1a.



Corey’s balance sheet is as follows:



ASSETS Bike $300 Cash 200 Baseball card 400 Checking acct. balance 1200 _______________________ TOTAL 2100 Net worth



LIABILITIES Credit card debt $150 Electric bill due 250 __________________ 400



1700



Corey’s assets have value of $2100, his liabilities are $400, so his net worth is $2100 $400, or $1700. b. The card is worth zero rather than $400. Assets decline to $1700, liabilities are unchanged, net worth falls by $400 to $1300. This is an example of a capital loss; no saving (positive or negative) has occurred.
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c. Liabilities are reduced by $150, assets are unchanged, net worth increases by $150 to $2250. Note that paying off a debt out of current income is a form of saving. d. Assets decline by $150, as the checking account balance falls from $1200 to $1050. Liabilities also decline by $150, as the credit card debt falls to zero. Net worth (assets minus liabilities) is unchanged. No saving has been done in this case, rather an existing asset was set off against an existing liability. 2a. Flow. GDP represents production per unit of time, such as a year or a quarter. b. Flow. National saving is measured per unit of time, analogous to individual saving. c. Stock. This value is measured at a point in time. d. Stock. Again, the value is measured at a point in time. e. Flow. The deficit is the government’s spending less its receipts. Spending and receipts are measured per unit of time, such as a year or quarter. f. Stock. The quantity of government debt outstanding is measured at a point in time. 3a. For life-cycle reasons (anticipation of future child-care expenses, tuitions), Ellie and Vince will probably increase their current saving. There is also the possibility that in the future one or both parents may work less in order to be at home; to prepare for the possibility of reduced income in the future the couple should save more today. b. Vince’s risk of layoff has increased, so the couple should increase their saving for precautionary reasons. c. More saving is needed to meet a life-cycle objective. d. More saving is needed for a life-cycle objective; as the couple faces both a reduction in their income and tuition expenses in a few years, they need to save more now. e. Less saving is needed to meet the life-cycle objective of retirement. f. For bequest reasons, the couple should save more. 4a. Suppose Greg deposits the $10,000 in his IRA. At 5% interest, the $10,000 bonus is worth $10,000(1.05) in one year, $10,000(1.05)(1.05) = $10,000(1.05)2 in two years, up to five years when it is worth $10,000(1.05)5 = $12,763. After Greg withdraws he must pay 30% in taxes, leaving him with 0.7$12,763 = $8934 after taxes. If Greg does not use the IRA, he will have to pay a 30% tax on the bonus in the year that he receives it, leaving him $7,000 to invest. He must also pay 30% of his interest income in taxes each year, so that the actual interest he will receive will be 70% of 5%, or 3.5% after taxes. In five years his investment will be worth $7,000(1.035)5 = $8314. He owes no further taxes on withdrawal. On net, Greg ends up with $8934 after taxes if he deposits his bonus in his IRA, and $8314 if he does not. So the IRA is a good deal for Greg. b. The IRA effectively increases the interest rate that Greg can earn on his saving. As discussed in the chapter, a higher interest rate increases the reward to saving (which tends to increase saving) but also makes it easier to achieve a given savings target (which tends to reduce saving). Empirically, a higher real return seems to increase saving modestly,
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suggesting that on this count, the availability of IRAs has a positive (if small) effect on saving. From a psychological perspective, the fact that funds cannot be withdrawn from an IRA prior to retirement (except at substantial penalty) may make it easier for people to exert self-control. On this count also, IRAs tend to raise saving. 5a. Public saving = government budget surplus = tax collections – government purchases – transfers and interest payments = 150 – 100 – 100 = -50 Private saving = Household saving + business saving = 200 + 400 = 600 National saving = Private saving + public saving = 600 – 50 = 550. National saving rate = National saving/GDP = 550/2200 = 25%. b. Public saving = Government budget surplus = 100 If we knew G, government purchases, we could find national saving, Y – C – G. To find G, note that the government budget surplus equals tax collections less government purchases (G) less government transfers and interest payments. Since the budget surplus is 100, tax collections are 1200, and transfers and interest payments are 400, government purchases must equal 700 (100 = 1200 – 700 – 400). Now we can find national saving, equal to GDP less consumption expenditures less government purchases (Y – C – G), equal to 6000 – 4500 – 700 = 800. As national saving is 800 and public saving is 100, private saving must be 700 (since national saving is the sum of private and public saving). The national saving rate, national saving divided by GDP, equals 800/6000 or 13.3%. c. Using the relationship Y = C + I + G + NX, the gross domestic product (Y) equals 4000 + 1000 + 1000 + 0, or 6000. National saving is Y – C – G = 6000 – 4000 – 1000 = 1000. The national saving rate is 1000/6000 = 16.7%. To find public saving, note that public saving equals the government budget surplus, equal to tax collections less government purchases less transfers and interest payments, or 1500 – 1000 – 500 = 0. So public saving is zero. Since public saving plus private saving add to national saving, private saving must be 1000. 6. Consult sections 1 (National Product and Income), 3 (Government Current Receipts and Expenditures), and 5 (Saving and Investment) of the Survey of Current Business for the most recent figures. Compare your answers to Example 22.4.
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7a. Ellie and Vince’s ownership costs equal their general expenses (maintenance, taxes, and insurance) plus their mortgage interest costs. General expenses are 4% of $200,000 = $8,000 per year, and interest expenses are 6% of $200,000 = $12,000 per year, so the total ownership cost is $20,000 per year. This exceeds the cost of renting ($1500 per month for 12 months, or $18,000), so Ellie and Vince should rent rather than buy. b. If Ellie and Vince are willing to pay $2,000 per month, or $24,000 per year, to rent, then they are better off buying (the cost of buying is lower than the cost of renting an equivalent house). c. If the real interest rate is 4%, then interest costs are 4% of $200,000 = $8,000, and total ownership costs are $16,000, less than the $18,000 Ellie and Vince are willing to pay in part a. They should buy the house. d. If the value of the house is $150,000, then general expenses are 4% of $150,000 = $6,000 and interest costs are 6% of $150,000 = $9,000, so total ownership costs are $15,000. As Vince and Ellie would be willing to pay $18,000 to rent a comparable house, now they should be willing to buy. e. Higher real interest rates make people less willing to buy houses (compare part a to part c). If they are going to sell homes at all, homebuilders can do so only at a reduced price (compare part a to part d). 8a.



Number Marginal Value of of screens product marginal product 1 40,000 $80,000 2 35,000 70,000 3 30,000 60,000 4 25,000 50,000 5 20,000 40,000 The marginal products decline as screens are added, illustrating diminishing returns to capital. b. The interest cost of each screen is 5.5%*$1,000,000, or $55,000. There are no other costs mentioned. The value of marginal product exceeds $55,000 for 3 screens but not 4. So 3 screens should be built. c. The value of marginal product exceeds the interest cost (7.5% of $1,000,000, or $75,000) for only the first screen. One screen will be built. d. At 10% interest the interest cost of a screen is $100,000, more than the value of the marginal product of even the first screen. No screens will be built. Parts b through d illustrate that capital investment (and, consequently, the demand for saving) falls as the real interest rate rises. e. The value of the marginal product of the fifth screen is $40,000. At an interest rate of 5.5%, building five screens is profitable only if 5.5% times the per-screen construction cost is no greater than $40,000. Since 5.5%*$727,273 = $40,000, the construction cost would have to fall to $727,273 per screen to make the five-screen complex profitable.
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9a. The investment tax credit effectively lowers the price of new capital goods to the firm by 10%. Firms’ willingness to invest increases, raising the demand for saving (I). The real interest rate, investment, and national saving rise as the demand for saving (I) curve shifts to the right. b. Increased public saving raises national saving. The supply of saving (S) curve shifts right. The real interest rate falls, national saving and investment rise. c. Increased productivity of new capital goods makes investment more profitable. The demand for saving (I) curve shifts to the right, raising the real interest rate, investment, and national saving. d. The increased tax on corporate profits reduces the after-tax return to capital investments (a greater share of the income earned by capital goes to the government). Firms become less willing to invest, so that the demand for saving (I) shifts leftward. Public saving is unchanged by assumption, so the supply of saving curve (S) does not shift. The real interest rate, investment, and national saving all decline. e. Increased precautionary saving raises national saving. The supply of saving (S) curve shifts right. The real interest rate falls, national saving and investment rise. f. Increased cost of capital decreases a firms willingness to invest, lowering the demand for saving (I). The real interest rate, investment, and national saving fall as the demand for saving (I) curve shifts to the left.



Sample Homework Assignment 1. Using the information given below for the fictitious country "Alpha," find each of the following: a. b. c. d.



public saving private saving national saving the national saving rate



Household saving Business saving Government purchases of goods and services Government transfers and interest payments Tax collections GDP



200 300 80 100 220 1800



2. Identify each of the most likely purpose of the following types of savings accounts as life-cycle (L), precautionary (P), or bequest (B) saving. a. a college fund account b. an account established in the name of a grandchild c. a "rainy day" account d. a retirement account e. an account earmarked for the down payment on a house f. an emergency account
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3. Use a graph to determine the effect on equilibrium interest rates and national saving for each of the following changes. a. People believe a recession is imminent and begin to worry about job security. b. A new technology is introduced. It effects production in industries throughout the economy. c. The demonstration effect becomes more pronounced in society. Key



1.a. 220 - 80 - 100 = 40 b. 200 + 300 = 500 c. 40 + 500 = 540 d. 540/1800 = .022 or 2.2% 2.a. L b. B c. P d. L e. L f. P 3.a. This increases the supply of saving (precautionary saving) which reduces the interest rate and increases the equilibrium quantity of saving. b. This will increase the demand for saving (technological advance) which will increase the interest rate and increase the equilibrium quantity of saving. c. This will decrease the supply of saving (as people buy more to keep up with their neighbors) which will increase the interest rate and decrease the equilibrium quantity of saving.



Sample Quiz Multiple Choice



1. The saving rate is equal to a. b. c. d. e.



current income minus spending on current needs. saving divided by income. income minus consumption. the change in saving that corresponds to a change in income. saving divided by consumption.



2. Wealth can be defined as
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a. b. c. d. e.



anything of value that one owns. the debt one owes. total income plus savings. assets minus liabilities. income plus assets.



3. A measure that is defined at a point in time is known as a(n) a. b. c. d. e.



stock. flow. datum. variable. indicator.



4. Increases in the value of existing assets are known as a. b. c. d. e.



wealth. savings. capital gains. capital losses. income.



5. Saving to meet long-term objectives is called a. b. c. d. e.



life-cycle saving. precautionary saving. bequest saving. wealth creating saving. efficient saving.



6. Saving for the purpose of leaving an inheritance is called a. b. c. d. e.



life-cycle saving. precautionary saving. bequest saving. wealth creating saving. efficient saving.



7. Saving to protect against unexpected setbacks is called a. b. c. d. e.



life-cycle saving. precautionary saving. bequest saving. wealth creating saving. efficient saving.
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8. Middle-class families that were once content with medium-priced cars, but now feel the need to drive expensive cars to keep up with community standards illustrate which of the following effects? a. b. c. d. e.



Demonstration effect Wealth effect Consumption effect Self-control effect Income effect



9. Payments the government makes to the public for which it receives no current goods or services in return are called a. b. c. d. e.



government spending. transfers. welfare. loans. deficit spending.



10. If tax collections exceed government spending, there is a budget a. b. c. d. e.



shortfall. deficit. surplus. windfall. balance.



Problems/Short Answer



1. Using the information given below for the fictitious country "Alpha," find each of the following: a. national saving b. public saving c. private saving d. the national saving rate Household saving Business saving Government purchases of goods and services Government transfers and interest payments Tax collections GDP



200 400 160 200 420 26000



2. Graph the effect on the equilibrium interest rate and quantity of saving if a reduction in government spending moves the government's budget from deficit to surplus.
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Key Multiple Choice



1. b 2. d 3. a 4. c 5. a 6. c 7. b 8. a 9. b 10. c Problems/Short Answer



1.a. 420 - 160 - 200 = 60 b. 200 + 400 = 600 c. 600 + 60 = 660 d. 660/26000 = .025 or 2.5% S 2.



interest rate S



i i* D S



S*



National Saving
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Chapter 23 Corresponds to the Italian Capitolo 16 Money, Prices, and The Federal Reserve Overview This chapter presents the idea of money and how it is tied to the financial system. The determination of the quantity of money and its relationship to monetary policy is presented along with the role of the Federal Reserve as the country's central bank. The chapter introduces the Federal Reserve and discusses some the policy tools at its disposal in a way that sets up more detailed discussions in later chapters. Finally, the chapter uses the quantity equation to discuss the relationship between money and prices. Core Principles Principle of Comparative Advantage - the chapter uses this principle to discuss the efficiency of money compared to barter. Important Concepts Covered • • • • • • • • • • • • • • •



Money Medium of exchange/store of value/unit of account Barter M1/M2 Bank reserves Reserve/deposit ratio Fractional and 100% reserve banking Federal Reserve System Open market operations Discount rate Reserve requirements Bank panic Deposit insurance Velocity of money Quantity equation



Teaching Objectives After completing this chapter, you want your students to be able to:
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Define money and barter Discuss the three functions of money Identify and calculate M1 and M2 Define bank reserves, 100% and fractional reserve banking Calculate the reserve/deposit ratio Calculate the maximum amount a bank can lend and the effect of lending on M1 Define the federal reserve System and its parts Define open market operations Discuss the discount rate and reserve requirement Explain how the Fed can use the three tools of monetary policy Define bank panic and deposit insurance Explain the Fed's role in stabilizing financial markets Discuss the relationship between money and prices Understand and explain the quantity equation



In-Class Activities “Money and banking” video from the “Introductory Economics” series. “The Banking System” and “The Federal Reserve” from the “Economics U$A video series” “The Eye of the Storm” and “The Federal Reserve Today” videos available free from the Federal Reserve System. Expernomics, Vol. 1, No. 1 (Spring 1992) classroom experiment “Beans as a Medium of Exchange.” Also in Daniel Levy and Mark Bergen, “Simulating a Multi-product Barter Exchange Economy,” Economic Inquiry, 31, April 1993, pp. 314-21.



Norman E. Cameron, “Simulating Money Supply Creation in Class,” Economic Inquiry, 35, July 1997, pp. 686-93. Experiment #80 on the Expernomics web site.



Chapter Outline I. II.



Introduction/Overview A. Money B. Role of the Federal Reserve Money A. Economist's definition of money B. Uses of money 1. medium of exchange a. barter 2. unit of account 3. store of value
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C. Economic Naturalist 23.1: "Since money is such a useful tool, why is money usually only issues by governments? Are there examples of privately issue money?” D. Measuring money 1. M1 2. M2 E. Commercial banks and money creation 1. bank reserves 2. fractional reserve banking a. reserve/deposit ratio 3. the money supply with currency AND deposits IV. The Federal Reserve System A. The two responsibilities of the FED 1. monetary policy 2. oversight and regulation of financial markets B. History and structure of the FED 1. twelve banks and regions 2. Board of Governors 3. Federal Open Market Committee C. Controlling money supply 1. open market operations a. open market purchases and sales 2. discount window lending a. the discount rate 3. changing reserve requirements C. The FED and stabilizing financial markets 1. Economic Naturalist 23.2: “The banking panics of 1930-33 and the money supply.” 2. bank panics 3. deposit insurance V. Money and Prices A. Velocity B. Money and inflation in the long run 1. quantity equation



"Economic Naturalist" Discussion Questions 1. Why is the Chairman of the Federal Reserve described by some as the most influential individual no one knows? (because he affects the economy through his influence on monetary policy but he is not elected and does not have to "answer" to anyone) 2. What did Jimmy Stewart mean in the movie "It's a Wonderful Life" when he told depositors in his savings and loan that their money was in each others' houses? (there
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was a fractional reserve banking system and their money had bee loaned for mortgages in the community) 3. Where in the economy today does barter still take place and why? (there are many examples of mutually beneficial trades between people with double coincidence of wants and /or no money. For example, neighbors trading favors -- I'll mow your lawn if you watch my kids))



Answers to Text Questions and Problems Answers to Review Questions



Money refers to any asset that can be used in making purchases (examples are cash and checking account balances). People hold money despite its lower return precisely because of its usefulness in transactions; a person who held no money and wanted to make a purchase would either have to resort to time-consuming barter or else incur the costs of selling other assets to obtain money. 2. If the public reduces it currency holdings by, say, $1 million, and the Fed takes no action, banks will have an extra million dollars in reserves. They will lend out these reserves, initiating a many-round process of lending and re-deposit in the banking system. Ultimately bank deposits will grow by much more than a million dollars. (Remember that bank deposits equal bank reserves divided by the reserve/deposit ratio; if the reserve/deposit ratio is less than one, bank deposits will be larger than bank reserves.) The increase in deposits will outweigh the decline in currency held by the public, leading to an overall increase in the national money supply. 3. The Fed’s three tools to reduce the money supply are to conduct an open-market sale of bonds, to reduce lending to banks at the discount window, or to increase legal reserve requirements. If the Fed sells $1 million in government bonds to the public, it will receive $1 million in checks drawn against banks in return. By presenting these checks to banks, the Fed can take $1 million in bank reserves out of the system, which results in a decline in deposits (by $1 million divided by the reserve/deposit ratio) and hence a decline in the money supply. Similarly, if the Fed reduces its lending to banks at the discount window by $1 million, bank reserves again fall by $1 million, and deposits fall by $1 million divided by the reserve-deposit ratio. Raising legal reserve requirements does not reduce bank reserves; however, by raising the reserve/deposit ratio this action reduces the amount of deposits that banks can hold, given the amount of reserves they have. So again deposits and the money supply decline. 4. In a banking panic, depositors rush to withdraw their deposits from the banking system. With deposit insurance, which protects the full value of deposits, people have no reason to make panicky withdrawals; however, prior to the introduction of deposit insurance, a bank failure could mean that depositors lost all their savings. Thus, news or rumors that a bank might fail (go bankrupt) prompted panics. Even a bank that made sound loans had reason to fear a panic; because bank reserves are only a fraction of
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deposits (the system of fractional-reserve banking), a large enough panic could lead any bank to run out of cash and be forced to close. 5. Velocity measures the speed at which money circulates, or how fast money passes from hand to hand to carry out transactions in the economy. Alternately, velocity is defined as the value of transactions completed in a period of time divided by the money stock. The introduction of new payments technologies has made it possible to carry out the same value of transactions while keeping a smaller money stock, thus increasing velocity. For example, people can keep their funds in interest-earning accounts that are not part of M1 until the time they are needed for purchasing goods or services, transferring over the necessary amount to their checking account only when the payment is made. In addition, new payment technologies such as ATMs make it possible to carry out transactions while holding less cash, similarly increasing the velocity of money. 6. The quantity equation is written as M × V = P × Y. If we assume that velocity and output are constant during the period of time we are considering, then changes in M, the money stock, are directly proportional to changes in P, the price level. For example, a 10% increase in the money stock will lead to a 10% increase in the price level; i.e. a 10% inflation rate. Larger percentage increases in the money stock will lead to higher inflation rates while lower percentage increases in the money stock will lead to lower inflation rates, according to the quantity equation (with the added assumptions that velocity and output are constant). This conceptual relationship is generally supported by empirical evidence, as illustrated in Figure 23.1. Answers to Problems



1a. Cigarettes were passed hand to hand in exchange for goods and services, hence they were a medium of exchange. Prices were quoted in terms of cigarettes so they were a unit of account. Finally, as prisoners held hoards of cigarettes for future use they functioned as a store of value. b. Cigarettes are relatively durable (chocolate melts) and low enough in value to be useful in small transactions (with highly valuable boots there is no way to purchase a small item or “make change”). Other advantages of cigarettes include their portability and their relative uniformity in value (one pair of boots might be worth much more than another pair). c. Yes, because he could trade them for something else that he wanted. In the same way, we have no direct use for dollar bills (they are not very good wallpaper, for example), but we accept them because we can trade them for things that we do want. 2. No answer given. See the data source for Table 23.1 and compare the current data to the data presented in that table. 3. After the 5,000,000 guilders are put into circulation the consolidated balance sheet of Gorgonzolan commercial banks looks like the following (compare to Table 23.2):
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ASSETS Currency 5,000,000



LIABILITIES Deposits 5,000,0000



The banks want to maintain a 20% ratio of reserves to deposits, so they lend out 80% of their cash (4,000,000 guilders). Their consolidated balance sheet becomes (compare to Table 23.3): ASSETS Currency (= reserves) 1,000,000 Loans 4,000,000



LIABILITIES Deposits



5,000,000



After the loaned-out funds are redeposited in the banking system the consolidated balance sheet looks like this (compare to Table 23.4): ASSETS Currency (= reserves) 5,000,000 Loans 4,000,000



LIABILITIES Deposits



9,000,000



The banks desire reserves equal to 20% of deposits, or 1,800,000 guilders. They therefore lend out the “extra” 3,200,000 guilders of currency in their vaults. After the proceeds of these loans are redeposited in the banking system the balance sheet is (compare Table 23.5): ASSETS Currency (= reserves) 5,000,000 Loans 7,200,000



LIABILITIES Deposits 12,200,000



The process will not end until reserves equal 20% of deposits. Since reserves at the end of each round equal 5,000,000, at the end of the process deposits must be 25,000,000. To make assets equal liabilities, loans must be 20,000,000. The final balance sheet of the commercial banks (compare Table 23.6) looks like this: ASSETS Currency (= reserves) 5,000,000 Loans 20,000,000



LIABILITIES Deposits 25,000,000



4a. Deposits equal bank reserves/(desired reserve/deposit ratio) = 100/0.25 = 400. The money supply equals currency held by the public + deposits = 200 + 400 = 600. b. Let X = currency held by the public = bank reserves. Then the money supply equals X + X/(reserve/deposit ratio), or
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500 = X + X/0.25 = 5X



and



X = 100



So currency and bank reserves both equal 100. c. As the money supply is 1250 and the public holds 250 in currency, bank deposits must equal 1000. If bank reserves are 100, the desired reserve/deposit ratio equals 100/1000 = 0.10. 5a In a fractional-reserve banking system (where the reserve/deposit ratio is less than one), banks loan out part of their deposits. The process of banks making loans and the public redepositing their funds in banks increases deposits and the money supply, until the point that the banking system has reached its desired ratio of reserves to deposits. Because each dollar of reserves ultimately “supports” several dollars of deposits, one extra dollar of bank reserves results in an increase in the money supply of several dollars (the money multiplier is greater than one). The money multiplier equals one only in the case of 100% reserve banking. In that case reserves are equal to deposits, so that an extra dollar of bank reserves increases deposits and the money supply by only one dollar. b. Initially the money supply is $1000 and currency held by the public is $500, hence deposits are $500. As the desired ratio of reserves to deposits is 0.2, initial bank reserves must be $100. An increase of $1 in bank reserves expands deposits from $500 to $101/0.2 = $505, increasing deposits and the money supply by $5. Similarly, an increase of $5 in reserves increases deposits and the money supply by $5/0.2 = $25, and an increase of $10 raises deposits and the money supply by $10/0.2 = $50. As the money supply rises by 5 times the increase in bank reserves, the money multiplier in this economy is 5. c. As the example in part b illustrates, in general the increase in deposits and the money supply equals the change in bank reserves times 1/(desired reserve/deposit ratio). Hence the money multiplier equals 1/(desired reserve/deposit ratio). In the example of this problem the money multiplier equals 1/0.2 = 5. d. The Fed could raise legal reserve requirements. If this action forced banks to raise their ratio of reserves to deposits, the result would be a smaller money multiplier (since the money multiplier is the inverse of the reserve/deposit ratio). 6. In December 1930 the money supply was $44.1 billion. In December 1931 it was $37.3 billion (Table 23.7). Assuming no change in currency holdings by the public, the Fed would have had to increase deposits by 44.1 – 37.3 = $6.8 billion in 1931 to have stabilized the money supply. The reserve/deposit ratio in 1931 was 0.095 (Table 23.7). So to increase deposits by $6.8 billion, the Fed would have had to increase bank reserves by 0.095($6.8 billion) = $646 million. Similarly, to raise the December 1932 money supply ($34.0 billion) to the level of December 1930 ($44.1 billion), the Fed would have needed to induce an increase in
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deposits of $10.1 billion. As the reserve/deposit ratio in 1932 was 0.109, this would have required an increase in bank reserves (achieved through open-market purchases, for example) of 0.109($10.1 billion) = $1.101 billion. Follow the same logic to determine how much the Fed should have raised bank reserves in 1933 to set the December 1933 money supply to the level of December 1930. 7. a. Velocity, V, is given as (P × Y)/M, or (Nominal GDP)/M so in this example V (for M1) = $10 trillion/$2 trillion = 5, while V( for M2) = $10 trillion/$5 trillion = 2. b. The quantity equation is given by M × V = P × Y or M × V = Nominal GDP. For M1 in this example we have $2 trillion × 5 = $10 trillion and for M2 we have $5 trillion × 2 = $10 trillion. The quantity equation holds for both M1 and M2. 8. a. The price level for 2004 and 2005, along with the inflation rate between the two years is given below.



M



V Y



2004 1000.0 8.0 12000.0



0.667 P = MV/Y Inflation Rate =



2005 1050.0 8.0 12000.0



0.700 5%



b. As the following table illustrates, when the money supply increases the inflation rate also rises, holding output at its previous level.



M



V Y



2004 1000.0 8.0 12000.0



0.667 P = MV/Y Inflation Rate =



2005 1100.0 8.0 12000.0



0.733 10%



c. As the following table illustrates, if the money supply rises at the same rate that real output rises, the inflation rate remains the same.



M



V Y



2004 1000.0 8.0 12000.0



0.667 P = MV/Y Inflation Rate =



2005 1100.0 8.0 12600.0



0.698 5%
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Sample Homework Assignment 1. The central bank of the fictitious country "Alpha" raises bank reserves by $100. What effect will the increase in bank reserves have on the money supply in each of the following situations? Explain in each case. a. The banking system is a 100% reserve banking system. b. The banking system is a fractional reserve banking system with a desired reserve deposit ratio of .25. c. The banking system is a fractional reserve banking system with a desired reserve deposit ratio of .1 3.a. What are the three tools the Fed can use to change the money supply? b. What would the Fed do with each tool if it wanted to increase the money supply? Key



1. The money supply will increase by only the $100 since banks can not loan out from deposits (they must keep 100% of the deposits on reserve. b. The money multiplier is 1/.25, or 4 so the $100 increase in reserves increases the money supply by $100 x 4 or $400. c. The money multiplier is 1/.1, or 10 so the $100 increase in reserves increases the money supply by $100 x 10 or $1000. 2.a. Open market operations, the reserve requirement, and discount window lending. b. Make open market purchases, lower the reserve requirement, lower the discount rate to increase discount window lending.



Sample Quiz Multiple choice



1. Money refers to a. b. c. d.



dollars and coins. currency an checks. any asset that can be used to make purchases. currency, checks and stocks.
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e. any asset or liability. 2. When you use money as a basic yardstick for measuring economic value, it is serving which function? a. b. c. d. e.



barter medium of exchange store of value unit of account financial intermediary



3. When you use money to buy lunch, it is serving which function of money? a. b. c. d. e.



barter medium of exchange store of value unit of account financial intermediary



4. When you keep a $10 bill in your piggy bank and it is still worth $10 a year later, your money has served which function? a. barter b. medium of exchange c. store of value d. unit of account e. financial intermediary 5. Cash or similar assets held by banks for the purpose of meeting depositor withdrawls and payments are knows as a. b. c. d. e.



bank reserves. fractional reserves. deposit reserves. the reserve/deposit ratio. excess reserves.



6. Which of the following is NOT a part of the Federal Reserve System? a. b. c. d. e.



the Board of Governors the Federal Open Market Committee the 12 regional Fed banks the Monetary Policy Committee the Fed Chairman



7. Which of the following is a tool the Fed can use to control the money supply?
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a. b. c. d. e.



discount window lending changing reserve requirements open market purchases open market sales all of the above



8. An episode in which depositors rush to withdraw their deposits from the banking system is called a bank a. b. c. d. e.



hysteria. attack. collapse. panic. charge.



9. Which of the following was instituted to prevent depositors from rushing to withdraw their deposits from fear that their bank will go bankrupt? a. b. c. d. e.



The Federal Open Market Committee Deposit insurance Bankruptcy laws The Board of Governors Reserve requirements



10 . Which of the following represents the quantity equation? a. b. c. d. e.



M x V =P x Y MxP=PxY VxP=MxY VxY=MxP None of the above



Problems/Short Answers



1. The central bank of the fictitious country "Alpha" raises bank reserves by $100. What effect will the increase in bank reserves have on the money supply if the banking system is a fractional reserve banking system with a desired reserve deposit ratio of .4? 2. Use the quantity equation to show a) how the amount of money in the economy is related to GDP and b) how money is related to inflation if velocity and output are approximately constant. Key



Copyright  2004 – The McGraw-Hill Companies



Multiple choice



1. c 2. d 3. b 4. c 5. a 6. d 7. e 8. d 9. d 10. a Problems/Short Answers



1. The money multiplier equals 1/.4 or 2.5 so an increase in reserves of $100 will increase the money supply by $100 x 2.5 or $250. 2. a) In the quantity equation, P x Y represents GDP, so the amount of money, times the rate at which money changes hands in the economy (velocity) will equal GDP. b) If V and Y are approximately constant, a given percentage change in the money supply will lead to the same rate of inflation.
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Chapter 24 Corresponds to the Italian Capitolo 17 Financial Markets and International Capital Flows Overview This chapter discusses some major financial markets and their role in directing saving to productive uses. It looks at the banking system, the bond market and the stock market. The chapter goes on to discuss international capital flows and international financial markets and how they affect the balance of trade. Core Principles Principle of Comparative Advantage - the chapter uses this principle to discuss the efficiency of financial intermediaries in information gathering and bringing savers and borrowers together in the market. Important Concepts Covered • • • • • • • •



Financial intermediaries Bonds and stocks Coupon payments and rate Mutual fund Dividend Capital inflows and outflows International capital flows Trade balance



Teaching Objectives After completing this chapter, you want your students to be able to: Explain how market-oriented financial systems improve the allocation of saving Define financial intermediaries and discuss their comparative advantage Define Bond, Principle amount, coupon rate and coupon payment Discuss the factors affecting the coupon rate and price of a bond Define stock dividend and risk premium Discuss the factors affecting stock price Explain what happens in international capital markets Discuss how international capital flows affect the balance of trade List and explain the determinants of international capital flows
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Chapter Outline I. Introduction/Overview A. The stock market in the 1990’s and into the 2000’s II. The Financial System A. Financial system and information 1. helps savers share the risk of investing B. Three components of the financial system 1. banking system 2. bond market 3. stock market C. The banking system 1. commercial banks (financial intermediaries) 2. comparative advantage of financial intermediaries in assessing quality of borrowers 3. Economic Naturalist 24.1: "How has the banking crisis in Japan affected the Japanese economy?" D. Bonds and Stocks 1. definition of bonds 2. bond price and interest rates 3. definition of stocks a. dividends b. capital gains c. determination of stock prices d. risk premiums 4. the allocation of savings through stock and bond markets a. information b. risk sharing and diversification i.mutual funds 4. Economic Naturalist 23.2 "Why did the U.S. stock market rise sharply in the 1990’s, then fall in the new millenium?” I. International Capital Flows A. International financial markets 1. international capital flows B. Capital flows and the balance of trade 1. trade balance a. surplus b. deficit C. Determinants of international capital flows D. Saving, investment, and capital inflows 1. Economic Naturalist 24.3: “Why did the Argentine economy collapse in 2001-2002?” 2. the saving rate and the trade deficit 3. Economic Naturalist 24.4: “Why is the U.S. trade deficit so large?”
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"Economic Naturalist" Discussion Questions 1. Why would investors increase or decrease their demand for bonds? 2. Why has the United States had a trade deficit since the 1970’s? 3. Why do many small investors choose to invest in mutual funds rather than individual stocks?



Answers to Text Questions and Problems Answers to Review Questions



1. First, the financial system provides information about alternative investment opportunities, helping to allocate saving to the most productive uses. For example, banks specialize in evaluating the prospects of borrowers, on behalf of the depositors whose funds are being lent. Similarly, professional stock and bond analysts investigate the potential returns of companies seeking funding, directing resources to the most attractive opportunities. Second, financial markets help savers share the risks of individual investment projects, as when an individual saver is able to diversify across a wide variety of stocks. 2. He will receive $1000 for the bond only if the current one-year interest rate equals the coupon rate (the rate promised when the bond was issued). For example, suppose that the coupon rate and the current one-year rate are both 6%. Then the holder of the bond will receive $1060 (principal plus coupon payment) on maturation of the bond in one year. If the current one-year interest rate in the financial market is 6%, another financial investor will be willing to pay Arjay $1000 today for the bond, as it will be worth $1060 (1.06 times $1000) in one year. However, if the coupon rate is greater than the current one-year interest rate, the bond is worth more than $1000 today. For example, if the coupon rate is 7% and the current market rate is 6%, the holder of the bond will receive $1070 in one year, which is worth $1070/1.06 = $1009 today. Similarly, if the coupon rate is lower than the market rate, the bond is worth less than $1000 today. 3. Stock values are fairly volatile and so carry a risk premium. In other words, the typical investor will hold stocks only if she expects to earn a higher return on average holding stocks than holding a safer asset, such as government bonds. If the relative riskiness of stocks does not bother you, then stocks are a good financial investment because of the higher return that you can expect to earn (on average, but not for certain) by holding them.
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4. As government bond prices remain stable, the safe rate of interest could not have changed. Therefore the increase in stock prices must be due to either an increase in expected dividends (or a higher future stock price), or to a reduction in the perceived riskiness of stocks (which lowers the risk premium). 5. An example of a capital inflow into Spain would be the purchase of a Spanish government bond by someone in the U.S. or the purchase of a Spanish company’s stock or bond by a U.S. citizen. If someone in the U.S. purchased land in Spain, this would also be a capital inflow into Spain. These transactions lead to funds flowing in to Spain and out of the U.S. An example of a capital outflow out of Spain would be the purchase of U.S. government bonds by someone in Spain or the purchase of U.S. stocks or bonds by a Spanish citizen. If someone in Spain purchased land in the U.S., this would also be a capital outflow out of Spain. These transactions lead to funds flowing out of Spain and in to the U.S. 6. A capital inflow leads to funds flowing into a country, which in turn can be used for domestic investment in new capital goods. A capital inflow allows a country whose productive investment opportunities are greater than domestic savings to finance those investment opportunities by borrowing from abroad, increasing the total amount of investment in new capital goods. Domestic countries who finance domestic capital formation largely through capital inflows must pay interest and dividends to the foreign lenders in the future, which could impose a future burden on the domestic country. However, the hope is that the investment in new capital goods will increase domestic productivity, allowing the borrowing country to pay back its loans and benefit from increased output and incomes as well. Capital outflows have the opposite effect on investment in new capital. A capital outflow leaves less domestic savings to finance investment opportunities, leading to less investment in new capital goods. 7. If a country imports a good or service, it must pay for that import somehow. If it pays for the import by selling an export of equal value, then the trade balance is zero and the capital inflow is also zero. If it pays for the import by selling a financial asset or by borrowing from abroad, then the country experiences a capital inflow equal in value to the import. Thus its net capital inflow equals its trade deficit. 8. In a saving-investment diagram like Figure 24.4, an increase in riskiness reduces net capital inflows, shifting the overall supply of savings curve, S + KI , to the left. Capital inflows decline, the domestic real interest rate rises (because the total supply of savings falls), and domestic investment falls. Answers to Problems



1a. The principal amount is $1000, the term is three years, the coupon rate is 6%, and the coupon payment is $60. b. At the end of the second year, the only remaining payment is the final $1060 to be paid in one year. If the interest rate is 3%, the value of $1060 one year from today is
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$1060/1.03 = $1029. If the interest rate is 8%, the value of the bond today is $1060/1.08 = $981. And if the interest rate is 10%, the value of the bond today is $1060/1.10 = $964. c. One possible reason is that bad news arrives about Amalgamated Corporation, leading financial investors to fear that the firm might go bankrupt and not pay off its debt in one year. If there is some chance that the final payment of $1060 will not be made, financial investors will not be willing to pay $1000 for the bond, as they know they can earn 6% without risk by holding the debt of the government or very stable companies. 2a. ($100 + $5)/1.05 = $100 b. ($100 + $5)/1.10 = $95.45 An increase in the interest rate lowers the stock price. c. ($100 + $5)/1.08 = $97.22 An increase in the risk premium lowers the stock price. d. $100/1.05 = $95.24 $100/1.10 = $90.91 $100/1.08 = $92.59 All else equal, a lower expected dividend lowers the stock price. 3a. Both bond and stock prices fall. b. Lower inflation implies lower interest rates, which raise the value of both the bonds and the stocks. c. Increased risk premium lowers the stock price. Bond price unchanged. d. Increased future dividends raise the current stock price. e. If financial investors previously expected the company to pay a dividend, this news will reduce the stock price f. The likely reduction in future profits and dividends by the pharmaceutical company lowers its current stock price. 4a. DonkeyInc pays 10% with a 40% probability, zero otherwise. The expected average return is 40% times 10%, or 4%. ElephantInc pays 8% with 60% probability, zero otherwise, an expected average return of 4.8%. To maximize expected return, invest all your funds in ElephantInc. b. If Democrats win your dollar return is $50 (10% of the $500 invested in DonkeyInc). If Republicans win your dollar return is $40 (8% of the $500 invested in ElephantInc). Since the Democrats win with probability of 40% and the Republicans win with a probability of 60%, your expected dollar return is (40%)($50) + (60%)($40) = $44, or a 4.4% expected return on your $1000 initial investment. c. The strategy in part b gives a lower expected return than the strategy in part a. However the strategy in part a is riskier, since you receive nothing if the Democrats win. The advantage of the strategy in part b is that you receive a reasonable return no matter which party wins (that is, it is less risky, which compensates for the lower expected return). d. To achieve a guaranteed 4.4% return, you need a strategy that guarantees you at least $44 no matter who wins the election. If you invest $550 in ElephantInc and $450 in DonkeyInc, your return will be exactly $44 (8% of $55) if the Republicans win and will be $45 (10% of $450) if the Democrats win.
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e. Let D be the number of dollars you “bet” on the Democrats and $1000 – D be the number of dollars you bet on the Republicans. If the Democrats win you receive a dollar return of 10% x D. If the Republicans win you receive a dollar return of 8%($1000 – D). You want these two returns to be equal. Setting 10% x D = 8%($1000 – D) and solving for D we find D = $80/0.18 = $444.44. So invest $444.44 in DonkeyInc and $555.56 in ElephantInc to guarantee a return of 4.44% no matter who wins. 5. To illustrate, preliminary data for year 2000, quarter I, was



Personal consumption expenditures = C = 6612 Gross private domestic investment = I = 1715 Government consumption expenditures and gross investment = G = 1706



Net exports of goods and services = NX = - 326 TOTALS to Gross domestic product = Y = 9707 Note that data are in nominal (current-dollar) terms. Real GDP components (chained) do not necessarily add exactly to GDP. National saving = Y – C – G = 9707 – 6612 – 1706 = 1389, or 14.2% of GDP. S – I = 1389 – 1715 = -326 = NX, confirming the relationship S – I = NX. 6a. The U.S. export creates a trade surplus (NX > 0). The purchase of Israeli stock is a capital outflow in the same amount (KI < 0). The capital outflow (negative inflow) just offsets the trade surplus. b. Here the U.S. import of oil creates a trade deficit (NX < 0). The Mexican purchase of U.S. government debt is a capital inflow to the United States (KI > 0), which offsets the trade deficit. c. The import of oil is offset by an export (drilling equipment) of equal value. Net exports are zero, and there are no capital inflows or outflows so KI = 0 as well. d. The import of oil to the U.S. creates a trade deficit (NX < 0). The French firm’s purchase of U.S. government debt is an offsetting capital inflow to the U.S. (KI > 0). e. The British financial investor is selling one U.S. asset (his New York bank deposit) and buying another of equal value (the GM stock). The two transactions are offsetting, so there is no net capital inflow or outflow. The trade balance is unaffected. 7. a. An increase in investment opportunities (increasing the rate of return on investment projects) will shift the investment curve (I) to the right, which leads to an increase in investment and an increase in the domestic real interest rate. The increase in the real interest rate will lead to an increase in both domestic savings and capital inflows.
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b. An increase in the government budget deficit shifts the saving curve (S+KI) to the left, which leads to a decrease in investment and an increase in the domestic real interest rate. The increase in the real interest rate will lead to an increase in the capital inflow, which will help to partially offset the decline in national saving brought about by the increase in the government budget deficit, but overall investment will decline. c. An increase in domestic saving will shift the saving curve (S+KI) to the right, which leads to an increase in investment and a decrease in the domestic real interest rate. The fall in the real interest rate will lead to a decrease in the capital inflow. d. If foreigners believe that the riskiness of lending money to the country has increased, this will shift the saving curve (S+KI) to the left, leading to an increase in the domestic real interest rate and a reduction in investment. 8a. Equilibrium in the market for savings and investment requires S + KI = I (1,500 + 2,000r) + (-100 + 6,000r) = 2,000 – 4,000r 12,000r = 600 r = 0.05 = 5% Given that the real interest rate is 5%, we can find that domestic saving is 1,500 + 2,000(0.05) = 1,600, capital inflows are –100 + 6,000(0.05) = 200, and investment is 2,000 – 4,000(0.05) = 1,800. b. Suppose now that S = 1,380 + 2,000r. The condition S + KI = I becomes (1,380 + 2,000r) + (-100 + 6,000r) = 2,000 – 4,000r 12,000r = 720 r = 0.06 = 6% Now domestic saving is 1,380 + 2,000(0.06) = 1,500, capital inflows are –100 + 6,000(0.06) = 260, and investment is 2,000 – 4000(0.06) = 1,760. The reduced domestic saving has raised the domestic real interest rate, which has attracted additional capital inflows from abroad (KI rises from 200 to 260). The extra capital inflows partially offset the decline in domestic saving. c. The condition S + KI = I becomes (1,500 + 2,000r) + (-700 + 6,000r) = 2,000 – 4,000r 12,000r = 1200 r = 0.10 = 10% Domestic saving is 1,500 + 2,000(0.10) = 1,700; capital inflows are –700 + 6,000(0.10) = -100 (that is, there is a net capital outflow); and investment is 2,000 – 4,000(0.10) = 1,600. Note that the reduction in capital inflows has raised the real interest rate and reduced domestic investment. This illustrates why “capital flight” (sharp increases in capital outflows) is a particular concern for developing countries. Copyright  2004 – The McGraw-Hill Companies



Sample Homework Assignment You have just purchased a newly issued municipal bond for $1000. The bond pays $50 to its holder at the end of the first and second years and pays $1200 upon its maturity at the end of the third year. 1. What are the principle amount, the term, the coupon rate, and the coupon payment for your bond? 2. If you decide to sell your bond at the end of 2 years (after receiving the second $50 payment), what price can you expect if the one-year interest rate is 5%? Key



1. principle amount = $1000 term = 3 years coupon rate = 5% coupon payment = $50 2. 1200/1.05 = $1142.86



Sample Quiz Multiple Choice



1. A coupon payment is a. b. c. d. e.



the repayment of a debt, including both principle and interest. equal to the amount originally lent through a bond. the interest rate promised when a bond is issued. a regular interest payment made to a bondholder. the payment made when a bond is sold at a discount.



2. Bond prices and interest rates are a. b. c. d.



not related. directly related. inversely related. positively related.
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e. infinitely related. 3. A regular payment made to a partial owner of a firm is called a(n) a. b. c. d. e.



equity. stock. coupon payment. dividend. interest payment.



4. A legal promise to repay a debt, including both the principle amount and regular interest payments describes a a. bond b. stock c. dividend d. equity e. security 5. The rate of return that financial investors require over and above the rate of return on safe assets is called a a. b. c. d. e.



bonus dividend risk premium coupon payment principle investment



6. Spreading wealth over a variety of different financial investments to reduce overall risk is known as a. b. c. d. e.



profit maximization loss minimization risk aversion diversification hedging



7. When a country’s exports exceed its imports, the country experiences a. a trade deficit. b. a trade surplus. c. negative net exports d. capital inflows e. capital outflows 8. Purchases of domestic assets by foreign households and firms make up a country’s
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a. trade deficit. b. trade surplus. c. capital inflows. d. capital outflows. e. balance of trade. 9. A country’s trade balance and net capital inflows a. are always equal. b. always move in the same direction. c. always move in opposite directions. d. must sum to zero. e. measure the same thing. 10. Which of the following help to promote economic growth in a country? a. capital inflows b. capital outflows. c. trade deficits. d. negative net exports. e. low real interest rates. Problems/Short Answer



1. You have just purchased a newly issued municipal bond for $100. The bond pays $10 to its holder at the end of the first, second, and third years and pays $115 upon its maturity at the end of the fourth year. a. What are the principle amount, the term, the coupon rate, and the coupon payment for your bond? b. If you decide to sell your bond at the end of 3 years (after receiving the third $10 payment), what price can you expect if the one-year interest rate is 4%? Key Multiple Choice



1. d 2. c 3. d 4. a 5. c 6. d 7. b 8. c
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9. d 10. a



Problems/Short Answer



1.a.principle amount = $100 term = 4 years coupon rate = 10% coupon payment = $10 c. 115/1.0 = $110.58
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Notes on Teaching:



Part 8 The Short Run



Overview



The Frank/Bernanke approach to teaching short-run macroeconomics differs from the traditional approach used in most principles-level textbooks, drawing insights from the teaching ideas of John Taylor (1998, 2000) and David Romer (2000) to present a dynamic macroeconomic model that is modern, consistent with economic theory, and reflective of real-world policymaking. The key differences between the Frank/Bernanke approach and the traditional approach are outlined below: • •



Aggregate demand is presented as a relationship between the inflation rate and the level of real output rather than as a relationship between the price level and the level of real output. The Federal Reserve is assumed to follow a monetary policy rule (a monetary policy reaction function) that links changes in real interest rates to changes in inflation. The traditional approach does not include an explicit monetary policy rule.



The argument in favor of making these changes is that they provide a simpler and more realistic understanding of modern macroeconomic theory and policy. However, because the short-run model presented by Frank/Bernanke may be unfamiliar to some instructors, this guide is intended to help bridge the gap between the traditional aggregate demand/aggregate supply framework presented in most principles textbooks and the approach taken by Frank and Bernanke. Understanding these differences will help you make the most of this textbook, making your teaching more effective and helping to improve students’ understanding of macroeconomic theory and policymaking. What’s New? The coverage in this section has been streamlined and made more accessible for students. There is a complete graphical/verbal discussion of the key economic concepts in each chapter for instructors who want to focus on a nonmathematical presentation. The appendices to the chapters provide a full algebraic treatment of the chapter concepts and can be used to reinforce the chapter presentation with a more mathematical approach.



New Economic Naturalist examples have been provided to help students better understand how policymakers react to changes in economic conditions. Examples have been updated to include current events and are effective for illustrating key points in the chapters. Each chapter has ample hands on exercises that allow students to practice with the short-run model developed in this section. The development of the Keynesian cross model in Chapter 26 places more emphasis on graphs, with the mathematical treatment covered in the appendix. Chapter 27 continues to focus on the Federal Reserve’s use of the interest rate as the primary monetary policy tool. making the chapter coverage more consistent with real-world monetary policy reported in the news. Chapter 28 builds on Chapters 26 and 27 to systematically develop Copyright  2004 – The McGraw-Hill Companies



the AS/AD model using a graphical/verbal approach. Students are shown the links between economic theory, real-world macroeconomic behavior, and macroeconomic policymaking. Again, the algebraic treatment of the model is provided in the appendix. Notes and Suggestions



The traditional framework for analyzing short-run fluctuations in the economy starts with the basic Keynesian model and the familiar Keynesian-cross diagram. The key assumptions in the Keynesian model are (1) that fluctuations in aggregate demand are the prime causes of cyclical activity in the economy in the short run, and (2) in the short run, firms meet the demand for their products at preset prices (prices and wages are sticky). Within this framework, changes in spending lead to changes in equilibrium real output and employment; graphically this is represented by shifts in the aggregate spending line in the familiar Keynesian-cross diagram. The basic Keynesian model is extended to include flexible prices (in the long run) by making assumptions about the effects of a changing price level on aggregate spending (e.g. via the real-balance effect or via international trade effects). In particular, as the price level rises, aggregate spending is assumed to fall, leading to a downward shift in the Keynesian-cross diagram and a lower level of equilibrium real GDP. Thus, a negative relationship between the price level and equilibrium real GDP emerges from the model – the traditional aggregate demand curve. Autonomous changes in spending shift the aggregate demand curve to the right (an increase in spending) or to the left (a decrease in spending). Coupled with an upwardsloping short-run aggregate supply curve and a long-run aggregate supply curve (marking potential real GDP), the traditional aggregate demand/short-run aggregate supply/longrun aggregate supply (AD/SRAS/LRAS) model is capable of describing the effects of autonomous changes in aggregate spending or fiscal and monetary policy changes on the price level and real GDP in both the short and long run. The biggest challenge for instructors is in describing the effects of changes in aggregate demand on the price level and inflation to students. For example, an autonomous decrease in aggregate spending, caused perhaps by a reduction in consumer confidence and a consequent fall in consumption spending, leads to a leftward shift in the aggregate demand curve in this traditional model, leading to a decline in the overall price level and a reduction in real output. While the reduction in real output (with a resulting increase in unemployment rates) is plausible to students, the reduction in the price level is more difficult to explain. Students (and faculty members) seldom see the CPI fall in value; rather the common observation is that the rate of inflation falls rather than the CPI. A decline in the inflation rate means that the CPI is still rising, albeit at a slower rate than before. Reconciling this real-world observation with the results of the traditional AD/SRAS/LRAS necessitates some creative explanations (e.g. the changes in the price level represent deviations from the long-run upward trend of the CPI) or professionally uncomfortable hand-waving. In either case, the learning effect on students is often unsatisfactory.
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The Frank/Bernanke Approach to Short-Run Macroeconomics Frank and Bernanke, building on the concepts outlined by Taylor and Romer, develop a short-run model that aligns students’ real-world experiences with modern macroeconomic theory to provide a useful tool for analyzing short-run economic behavior and policy choices. The Frank/Bernanke approach begins with the standard basic Keynesian model and the familiar Keynesian-cross diagram, but extends the model by including a Federal Reserve policy reaction function. This policy reaction function assumes that the Federal Reserve reacts to changes in inflation by changing the real interest rate. In particular, higher levels of inflation lead to higher interest rate levels by the Federal Reserve in an attempt to reduce aggregate spending in the economy and reduce expansionary gaps. The aggregate demand (AD) curve, illustrated as a negative relationship between inflation and real output, summarizes the effects of the Federal Reserve’s policy reaction function: higher inflation rates are associated with higher interest rates and lower levels of real output. Changes in the real interest rate, brought about via open market purchases or sales of government bonds in response to changes in the inflation rate, shift the aggregate expenditure line in the traditional Keynesian-cross diagram, changing the equilibrium level of output. Autonomous changes in aggregate spending, for a given level of inflation, have the same type of effect in the Frank/Bernanke AD framework as in the traditional AD model. In the short-run, autonomous increases in aggregate spending increase the equilibrium level of real output, holding inflation constant (plausible in the short run), shifting the AD curve to the right, while autonomous decreases in aggregate spending reduce the equilibrium level of real output, shifting the AD curve to the left. The Frank/Bernanke model also includes a short-run aggregate supply (SRAS) curve that represents the current rate of inflation in the economy and a long-run aggregate supply (LRAS) curve that represents the economy’s potential output level. According to the model, the current rate of inflation is determined by past expectations of inflation and past pricing decisions. The SRAS curve is horizontal, embedding the Keynesian assumption that suppliers produce whatever output is demanded a preset prices. Longrun economic theory argues that potential output is determined by labor productivity and labor supply decisions, both of which are assumed to remain constant in the short-run and are unaffected by the inflation rate. Thus, the LRAS curve is vertical, marking the longrun potential production capacity of the economy. AD, SRAS, and Short-run Equilibrium



The current levels of inflation and output in the short-run are determined by the intersection of the AD and SRAS curves. Shifts in AD due to autonomous changes in aggregate spending or changes in fiscal or monetary policy lead to changes in real output (and changes in cyclical unemployment via Okun’s Law), while inflation remains constant in the short run. Firms respond to changes in aggregate demand by producing more or less at predetermined prices. Business cycle fluctuations can also be caused by changes in short-run aggregate supply (SRAS). Shifts in the SRAS curve are caused by Copyright  2004 – The McGraw-Hill Companies



“inflation shocks,” such as a sudden change in the price of production inputs, such as the price of oil. As inflation rises or falls, the Federal Reserve responds by increasing or decreasing real interest rates, respectively, and thus changing the equilibrium level of real GDP in the economy. In this case, the economic changes are caused by a move along the AD curve rather than a shift in the curve. It is distinguishing between moves along the AD curve and shifts in the AD curve that cause the most confusion for students, so a little additional explanation is probably helpful here. Recall that the Frank/Bernanke approach assumes that the Fed is following a monetary policy reaction function – a functional relationship that relates higher interest rates set by the Fed to higher inflation rates. In graphical terms, it is an upward-sloping line in a graph with real interest rates on the vertical axis and inflation on the horizontal axis. Thus, an increase in inflation is associated with higher real interest rates and consequently, lower equilibrium real output levels – the result that was described earlier when deriving the downward-sloping AD curve. As indicated earlier, changes in autonomous spending cause the AD curve to shift to the left or right, but changes in Federal Reserve policy can also cause the AD curve to shift. In the latter case, only shifts in the entire monetary policy reaction function – changing the real interest rate associated with a given level of inflation, lead to shifts in AD. Changing the real interest rate simply in response to a change in the inflation rate leads to a move along the AD curve. This is probably the most difficult concept for students to understand – that changes in monetary policy that shift the AD curve represent shifts in the underlying monetary policy reaction function – the Fed “tightening” or “loosening” monetary policy. Changes in AD and SRAS and their Effect on Output, Inflation, and Unemployment in the Short Run The following table summarizes the causes and effects of changes in inflation and real output in the short run. Change



Increase in autonomous spending (C, I, G, NX) Decrease in autonomous spending (C, I, G, NX) “Tighter” monetary



Explanation



An upward shift in planned aggregate expenditures (PAE) in the Keynesiancross diagram; increase in equilibrium real output level. A downward shift in planned aggregate expenditures (PAE) in the Keynesian-cross diagram; decrease in equilibrium real output level. An upward shift in the Fed’s
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Effect in AD/SRAS/LRAS model Shifts AD to the right; real output increases but inflation remains constant. Cyclical unemployment falls via Okun’s Law. May cause an expansionary gap. Shifts AD to the left; real output falls but inflation remains constant. Cyclical unemployment rises via Okun’s Law. May cause a recessionary gap. Shifts AD to the left; real output



policy



monetary policy reaction function, raising the real interest rate for the current rate of inflation. This leads to a downward shift in planned aggregate expenditures (PAE) in the Keynesian-cross diagram; decrease in equilibrium real output level. A downward shift in the Fed’s monetary policy reaction function, reducing the real interest rate for the current rate of inflation. “Looser” monetary This leads to an upward policy shift in planned aggregate expenditures (PAE) in the Keynesian-cross diagram; increase in equilibrium real output level. An upward shift in the SRAS curve. The Federal Reserve responds to the increase in inflation by raising the real interest rate An adverse inflation in the economy, reducing shock planned aggregate expenditures (PAE), along with the equilibrium level of real GDP and moving up and back along the AD curve. A downward shift in the SRAS curve. The Federal Reserve responds to the reduction in inflation by reducing the real interest rate in the economy, A beneficial increasing planned inflation shock aggregate expenditures (PAE), along with the equilibrium level of real GDP and moving down and forward along the AD curve.
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falls but inflation remains constant. Cyclical unemployment rises via Okun’s Law. May cause a recessionary gap.



Shifts AD to the left; real output falls but inflation remains constant. Cyclical unemployment rises via Okun’s Law. May cause a recessionary gap.



Real output falls and inflation rises. Cyclical unemployment rises via Okun’s Law. May cause a recessionary gap.



Real output increases and inflation falls. Cyclical unemployment falls via Okun’s Law. May cause an expansionary gap



Active Macroeconomic Policy and the “Self-Correcting Economy”



Shifts in AD or SRAS that cause the short-run equilibrium level of output to deviate from potential output create an expansionary or recessionary gap. Policymakers have an incentive to eliminate these gaps, either because they result in increased unemployment (a recessionary gap, Y < Y*) or increase the threat of future inflation (an expansionary gap, Y > Y*). For example, starting from a long-run equilibrium at potential GDP, a reduction in AD caused by a decline in autonomous consumption (due, say, to a reduction in wealth or greater uncertainty about the future state of the economy) opens up a recessionary gap. Left alone, the economy will tend to return to potential GDP over time, according to the Frank/Bernanke framework. Why? During a recession, firms are not selling as much as they would like to and so they slow down the rate at which they increase their prices, leading to a slow fall in the SRAS curve until the AD and SRAS curves intersect the LRAS line at potential output. However, this may take years; in the meantime the economy is suffering from high unemployment. Alternately, the government and the Federal Reserve could respond to the recessionary gap by increasing AD (a tax cut, an increase in government spending, or a downward shift in the monetary policy reaction function) until it intersects the SRAS curve at potential GDP. Such policy moves bring the economy back to potential, but the inflation rate is higher than it otherwise would have been if the economy had been left to “self correct.” Similarly, starting from a long-run equilibrium at potential GDP, an increase in AD opens up an expansionary gap that threatens future inflation. Why? When the economy is operating beyond potential GDP and the unemployment rate is very low (lower than the unemployment rate at full employment), firms are likely to respond to the period of high demand by raising prices faster than their costs are rising, leading to a rise in the SRAS curve until the AD and SRAS curves intersect the LRAS line at potential output. The result is an increase in the inflation rate. Instead, the government and the Federal Reserve could respond to the expansionary gap by reducing AD (increasing taxes, a reduction in government spending, or an upward shift in the monetary policy reaction function) until it intersects the SRAS at potential GDP. The result of these types of policy moves would be a return back to potential GDP but a lower level of inflation than would result from simply leaving the economy to “self correct.” Inflation shocks that shift the SRAS curve would create similar output gaps, with policymakers deciding whether to respond actively to shift AD or let the economy move back to potential GDP on its own, with the SRAS doing the adjusting in this case.
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Chapter 25 Corresponds to the Italian Capitolo 18 Short-term Economic Fluctuations: An Introduction Overview This chapter presents some background on the history and characteristics of short-term economic fluctuations. It then goes on to focus on the causes of short-term fluctuations and policy responses available to address them. The chapter sets up the analysis that follows, where the basic Keynesian model, and an expanded version of it are presented, along with some of the shortcomings of the model.



Core Principles Cost-Benefit Principle - the chapter discusses the costs and benefits of auction markets. Equilibrium Principle - the chapter looks at how changes in markets lead to the marketclearing price. Efficiency Principle - the chapter discusses recessions as inefficient, that is, reducing the total economic "pie."



Important Concepts Covered • • • • • • • •



Recession/depression Peak/trough Expansion/boom Potential output Output gap Recessionary and expansionary gap Natural rate of unemployment Okun's Law



Teaching Objectives After completing this chapter, you want your students to be able to Define recession, expansion, depression, expansion, boom, peak, and trough Identify the periods and characteristics of historically important recessions and expansions
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Explain unemployment and inflation patterns during recessions and expansions Define potential output, output gap, recessionary gap, and expansionary gap Identify the causes of output gaps Define the natural rate of unemployment and its relationship to cyclical unemployment Define Okun's Law Calculate the effect of cyclical unemployment on the output gap Explain how price changes eliminate output gaps in the long run



In-Class Activities "Booms and Busts" video from the Economics U$A video series.



Chapter Outline I.



II.



Introduction/Overview A. Economics conditions and the 1992 election B. Long-run economic conditions (climate) versus short-run economic conditions (weather) C. Basic Keynesian model and its shortcomings Recessions and Expansions A. Recession (contraction) 1. depression 2. U.S. and real GDP growth data 1920 - 2001 3. Peak 4. Trough 5. History of U.S. recessions B. Expansion 1. booms 2. Economic Naturalist 25.1: “Calling the 2001 recession.” C. Characteristics of short-term fluctuations 1. unemployment a. cyclical unemployment 2. inflation 3. durable goods 4. services and non durable goods D. Output Gaps and Cyclical Unemployment 1. potential output and output gap 2. recessionary and expansionary gaps 3. the natural rate of unemployment and cyclical unemployment 4. Economic Naturalist 24.2: "Why has the natural rate of unemployment in the United States apparently declined?" 5. Okun's Law 6. Economic Naturalist 24.3: “Why did the Federal Reserve take measures to slow down the economy in 1999 and 2000?
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E. Why do short-term fluctuations occur? 1. market prices do not adjust immediately 2. economy-wide spending changes 3. if consumer demand differs from potential output over time, firms will change prices 4. the economy operates to eliminate output gaps over time. 5. Economic naturalist 24.3: "Why did the Coca-Cola Company test a vending machine that "knows" the weather is hot?"



Economic Naturalist Discussion Questions 1. Why don't economists know for certain what phase of the business cycle the economy is in at a particular time (but they are very good at telling us where we were BEFORE)? (can't identify a peak or trough until after the economy starts down or up) 2. How could employment during World War II be above full employment? (people entered the labor force who otherwise would not have worked -- e.g., women and the retired) 3. What other kinds of "sensors" could Coca-Cola add to its vending machines to change prices with demand? (any sensor that detects something that would increase a person's demand for a drink -- e.g., income or dehydration)



Answers to Text Questions and Problems Answers to Review Questions



1. A recession is a period in which the economy is growing at a rate significantly below normal, whereas an expansion is a period in which the economy is growing at a rate significantly above normal. The beginning of a recession is called the peak (the point at which economic activity reaches its highest point and begins to decline), whereas the end point of a recession (and the beginning of the expansion) is called a trough. In the postwar United States, expansions have been considerably longer than recessions on average. 2. The term cycle implies a predictably recurring event. In fact, recessions and expansions are of irregular length and size. This irregularity makes forecasting peaks and troughs quite difficult. 3. Generally, producers of durable goods are affected most by recessions while producers of services and nondurables (like food) are affected least. This suggests that the automobile producer would see its profits reduced the most, the barbershop the least. Boots and shoes are “semi-durable”, since a pair of shoes may last for several years (and
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people can put off purchases of these for a while if necessary). Thus the boot manufacturer’s losses are likely to fall in between those of the other two firms. 4. The natural unemployment rate is the sum of structural and frictional unemployment and excludes cyclical unemployment. Thus the natural unemployment rate by definition should not be affected by a recession. Also by definition, the cyclical unemployment rate rises in recession. Inflation tends to decline in the period following a recession. 5. Potential output, or potential GDP, is the amount of output the economy can produce when it is using its inputs, such as capital and labor, at normal rates. Because inputs can be used at greater than normal rates for a time (for example, workers can work overtime and machines can be used at night or on weekends), it is possible for the economy to produce an amount exceeding potential output. 6. False. A recession is a period of unusually slow growth. This could result from a recessionary output gap, but it could also result from slow growth in potential output, due to such factors as below-normal rates of technological innovation. 7. False. When output equals potential output, the unemployment rate equals the natural unemployment rate. Cyclical unemployment is zero when output equals potential output, but frictional and structural unemployment still exist. 8. By Okun’s Law, output that is 2% below potential output is associated with cyclical unemployment of 1%, so in that case the overall rate of unemployment (natural plus cyclical) would be 6%. If output is 2% above potential, cyclical unemployment is minus 1%, so overall unemployment equals 5% - 1% = 4%. Answers to Problems



1. The 12 expansions in Table 25.1 lasted a total of 699 months, or a little over 58 months per expansion. There is mild evidence that expansions are getting longer: The first six expansions in the table averaged a little under 46 months each, while the last six averaged about 71 months each. There seems to be no particular tendency for long expansions to be followed by long recessions: The 106-month expansion that began in February 1961 was followed by an 11-month recession and the 92-month expansion that began in November 1982 was followed by an 8-month recession. The two longest recessions in the table (excluding the 1929-1933 collapse), each of 16 months, were preceded by short expansions of 36 months and 12 months respectively. 2.



Real GDP data for 2001 and 2002 are given below. Note that real GDP fell from the first quarter of 2001 to the second quarter of 2001, and again from the second quarter of 2001 to the third quarter of 2001, before beginning a slow, but steady rise from the fourth quarter of 2001 onward. Therefore, yes, the 2001 recession did satisfy the informal “two successive quarters of negative GDP growth” criterion.
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2001-I 9229.9 3.



Year Gap 1988 -56 1989 -113 1990 -70 1991 190 1992 218 1993 244



2001-II 9193.1



U.S. Real GDP Year and Quarter 2001-III 2001-IV 2002-I 9186.4 9248.8 9363.2



2002-II 9392.4



2002-III 9485.6



Gap as % potential Growth rate of GDP -1.0% (expansionary) ---1.9% (expansionary) 3.6% -1.1% (expansionary) 1.9% 3.0% (recessionary) -1.6% 3.4% (recessionary) 2.3% 3.7% (recessionary) 2.3%



You can see that GDP growth slowed in 1990 as the recession began. In 1991 GDP growth was negative and a significant recessionary gap opened up. Growth at close to normal rates resumed in 1992, which is why the trough is assigned to 1991, but the recessionary gap took a while to be eliminated. 4. For April 2003 the BLS reported unemployment rates of 16.0% for workers 16-19, 5.6% for male workers 20 or older, and 5.1% for female workers 20 or older. Teenage unemployment rates are much higher than adult rates, reflecting the facts that teenagers are less skilled and are much less likely to take long-term stable jobs (they are in and out of the labor force). Part of the overall decline in the natural rate since 1980 results from the smaller share of teenage workers in the labor force, which has lowered the average rate of unemployment across the whole workforce. 5.a. In 2001 real GDP is 2% below potential GDP, so cyclical unemployment is 1%. Since the actual unemployment rate is 6%, the natural rate must be 5%. b. The natural rate equals the actual rate, so cyclical unemployment equals zero and there is no output gap. Thus potential output equals 8100, the same as actual real GDP. c. Cyclical unemployment equals 4% - 4.5% = -0.5%, so by Okun’s Law the output is gap is –1%. If real GDP exceeds potential GDP by 1%, we find that real GDP must equal 8282. d. Real GDP is 2% above potential GDP (the output gap is –2%), so cyclical unemployment is –1%. As the natural unemployment rate is 5%, actual unemployment is 4%.
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Sample Homework Assignment 1. Given the data below on real GDP and potential GDP for the fictitious country "Alpha" determine each of the following: a. e. f. g.



the year-to-year growth rates of GDP the output gap the output gap as a percentage of potential GDP whether the gap is expansionary or recessionary



Year



Real GDP



Potential GDP



1990 17,500 17,300 1991 18,200 17,800 1992 18,500 18,300 1993 18,200 18,800 1994 18,600 19,300 1995 19,000 19,800 1996 19,400 20,800 1997 19,900 20,900 1998 20,600 21,100 1999 21,600 21,500 _______________________________________ 2. Use the data in Problem 1 to graph the economic situation in "Alpha" during the 1990s. Label the phases of the business cycle on your graph. 3. According to Okun's Law, if a country's output gap grows by 4%, its cyclical unemployment rate will grow by how much? Key



1a. year-to-year real GDP growth 1991 1992 1993 1994 1995 1996 1997 1998 1999



4.0% 1.6% -1.6% 2.2% 2.2% 2.1% 2.6% 3.5% 4.9%



b.



output gap



1990 200
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1991 400 1992 200 1993 -600 1993 -700 1995 -800 1996 -1400 1997 -1000 1998 -500 1999 100 c. output gap as a percent of GDP 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 d.



1.14 2.19 1.08 3.29 3.76 4.21 7.21 5.03 2.43 0.46



is the gap recessionary or expansionary?



1990 1991 1992 1993 1994 1995 1996 1997 1998 1999



E E E R R R R R R E
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2.



RGDP (100's) 205 . 195 185



.



175



90 91 92 93 94 95 96 97 98 99 Year 3. 2%



Sample Quiz Multiple Choice



1. A period in which the economy is growing at a rate that is significantly above normal is called a(n) a. b. c. d. e.



expansion. recession. depression. peak. contraction.



2. The low point of economic activity prior to a recovery is called a(n) a. b. c. d. e.



expansion. depression. peak. trough. contraction.



3. Which of the following is an indicator of short-term economic fluctuations? a. unemployment
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b. c. d. e.



inflation sales of durable goods GDP all of the above



4. The amount of real GDP an economy can produce when using its resources at normal rates is called a. b. c. d. e.



potential output. expansion output. the output gap. normal GDP. employment potential.



5. A positive output gap (when actual output is below potential) is called a(n) a. b. c. d. e.



expansionary gap. recessionary gap. depressionary gap. contractionary gap. inflationary gap.



6. The natural rate of unemployment is the level of unemployment where a. b. c. d. e.



unemployment is 0. cyclical unemployment equals frictional unemployment. all unemployment is structural. there is an expansionary gap. cyclical unemployment equals 0.



7. Okun's Law states that each extra percentage point of cyclical unemployment is associated with about a _____ percentage point increase in the output gap. a. b. c. d. e.



one two three four five



8. The difference between the actual unemployment rate and the natural rate of unemployment is what type of unemployment? a. b. c. d.



structural frictional cyclical seasonal
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e. potential 9. The natural rate of unemployment in the United States over the past 20 years has a. b. c. d. e.



increased. decreased. remained constant. fluctuated dramatically. fluctuated slightly.



10. a. b. c. d. e.



The all-time record for the duration of a U.S. economic expansion was set in 2000. 1968. 1945. 1921. 1890.



Problems/Short Answer



1. Given the data below on real GDP and potential GDP for the fictitious country Alpha determine each of the following: a. the year-to-year growth rates of GDP b. the output gap c. the output gap as a percentage of potential GDP d. whether the gap is expansionary or recessionary Year



Real GDP



Potential GDP



1995 19,000 19,800 1996 19,400 20,800 1997 19,900 20,900 1998 20,600 21,100 1999 21,600 21,500 _______________________________________ 2. According to Okun's Law, if a country's cyclical unemployment rate grows by 3%, its output gap to grow by how much?
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Key Multiple Choice



1. a 2. d 3. e 4. a 5. b 6. e 7. b 8. c 9. b 10. a Problems/Short Answer



1a. year-to-year real GDP growth 1995 1996 1997 1998 1999



2.2% 2.1% 2.6% 3.5% 4.9%



b. output gap 1995 -800 1996 -1400 1997 -1000 1998 -500 1999 100 c. output gap as a percent of GDP 1995 1996 1997 1998 1999



4.21 7.21 5.03 2.43 0.46
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d. is the gap recessionary or expansionary? 1995 1996 1997 1998 1999



R R R R E



2. 6%
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Chapter 26 Corresponds to the Italian Capitolo 19 Spending and Output in the Short-Run Overview This chapter presents the basic Keynesian model (along with some history of Keynes' life and ideas). It develops the model to describe how recessions and expansions may arise from fluctuations in aggregate spending. It emphasizes a graphical approach to the basic model. The chapter discusses the usefulness of fiscal policy to help stabilize the economy. It also addresses some of the shortcomings of the model presented. And it has appendices that present the algebraic solution of the basic Keynesian model and the multiplier.



Core Principles Cost-Benefit Principle - this chapter looks at the costs and benefits of price changes (changes in sales versus menu costs). Equilibrium Principle - the chapter develops the short-run equilibrium condition in the basic Keynesian model.



Important Concepts Covered • • • • • • • • • • •



Menu costs Planned aggregate expenditures Consumption function MPC Autonomous and induced aggregate demand Short-run equilibrium output Income-expenditure multiplier Stabilization policies Expansionary/contractionary policies Automatic stabilizers Wealth effect



Teaching Objectives After completing this chapter, you want your students to be able to
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Explain the two key assumptions of the basic Keynesian model Define menu costs and discuss how they affect the decision to change prices Identify the contributions of John Maynard Keynes to economics Define planned aggregate expenditures Identify the components of planned aggregate expenditures Explain why planned spending may differ from actual spending Define autonomous and induced aggregate demand Define the consumption function and MPC Identify and define short-run equilibrium output Numerically and graphically show how a decline in spending can cause a recessionary gap Define the income-expenditure multiplier Calculate the multiplier in the basic Keynesian model Define stabilization policy and automatic stabilizers Discuss the use of fiscal policy to stabilize aggregate demand Calculate the effects of government purchases, transfer payments and taxes on shortrun equilibrium output Discuss the three qualifications to the use of fiscal policy as a stabilization tool



In-Class Activities "GDP and the Multiplier" video from the "Introductory Economics" series. "Fiscal Policy and the Deficit" video from the "Introductory Economics" video series. "John Maynard Keynes" video from the "Economics U$A" video series. "Fiscal Policy" video from the "Economics U$A" video series. "Spend and Prosper: A Portrait of J.M. Keynes" video available from Videos for the Humanities and Sciences. Expernomics, Vol. 6, No. 2 (Fall 1997), "An Aggregate Demand Driven Mocroeconomic Equilibrium Experiment."



Chapter Outline I.



II.



Introduction/Overview A. Production during the Great Depression (shoe factory story) B. Vicious circle C. Keynes and the basic Keynesian model Basic Keynesian Model A. Two assumptions 1. aggregate demand fluctuation
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III.



2. in the short-run, firms meet the demand for their product at pre-set prices a. menu costs 3. Economic Naturalist 26.1: “Will new technologies eliminate menu costs?” B. Planned Aggregate Expenditures 1. four components a. consumption b. investment c. government purchases d. net exports 2. planned versus actual spending 3. aggregate expenditure equation (PAE = C + I + G + NX) C. Consumer Spending and the Economy 1. consumption is 2/3 of aggregate demand 2. Economic Naturalist 26.2: “What effect did the 2000-2002 decline in stock market values have on consumption spending?” 3. the consumption function a. wealth effect b. MPC D. Planned Aggregate Expenditures and Output 1. linking PAE to output 2. PAE = [C + c(Y - T)] + I p + G + NX 3. assume I, G, NX are fixed, so PAE = fixed factors + cY a. two parts: inside and outside the model b. autonomous expenditures c. induced expenditures 4. short-run equilibrium output a. the level at which Y = PAE b. determinants of short-run equilibrium output c. solving the basic Keynesian model graphically E. Planned Spending and the Output Gap 1. short-run equilibrium with a recessionary gap 2. Economic Naturalist 26.3: "What caused the 1990-1991 recession?" 3. Economic Naturalist 26.4: "Why was the deep Japanese recession of the 1990's bad news for the rest of East Asia?" 4. Economic Naturalist 26.5: “What caused the 2001 recession in the United States?” F. The Multiplier Fiscal Policy A. Stabilization policies 1. expansionary policy 2. contractionary policy B. Government purchases and planned spending 1. graphical example 2. Economic Naturalist 26.6: "Why is Japan building roads nobody wants to use?"
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3. Economic Naturalist 26.7: "Does military spending stimulate the economy?" C. Taxes, transfers, and aggregate spending 1. Economic Naturalist 26.8:”Why did the Federal government send out millions of $300 and $600 checks to households in 2001?” D. Three qualifications of fiscal policy as a stabilization tool 1. fiscal policy and the supply side 2. deficits 3. fiscal policy is relatively inflexible E. Automatic Stabilizers Appendix 26A1: Algebraic Solution of the Basic Keynesian Model Appendix 26A2:The Multiplier in the Basic Keynesian Model



Economic Naturalist Discussion Questions 1. Why are some products, for example lobsters, listed as costing "market price" rather than being given a specific dollar price? (menu costs) 2. Why does the consumption function have a positive vertical intercept? (because people must consume to live, even if they have no income) 3. During the Great Depression the WPA built university dorms and the CCC built parks. Why did work programs like the WPA and CCC help to fight the depression? (increased aggregate expenditures)



Answers to Text Questions and Problems Answers to Review Questions



1. In the short run, firms meet demand at pre-set prices. The fact that firms produce to meet demand implies that changes in demand affect output in the short run. 2. Many examples are possible. Goods that are standardized and are bought and sold in large quantities, such as wheat or other commodities, tend to have rapidly adjusting prices, for the reason that the benefits of setting up active auction markets for such goods usually exceeds the costs. Goods such as dresses or skirts, which are not standardized (they vary in size, color, style) and which are usually sold in retail stores one by one, tend to have prices that are changed less frequently. 3. Planned aggregate expenditure (PAE) is total planned spending on final goods and services. It includes consumption spending, investment spending, government purchases of goods and services, and net exports (exports less imports). Changes in output are reflected in changes in income received by producers, which in turn affects
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consumption spending (through the consumption function). As consumption is part of PAE, changes in output lead to changes in PAE. 4. Planned spending includes planned additions to inventories to firms. If firms’ actual sales differ from what they planned, their additions to inventory will likewise differ from what was planned, and actual spending will differ from planned spending. For example, suppose a firm planned to produce 100 units, sell 90 units to the public, and add 10 units to its inventory. But in fact the firm sells only 80 units and thus must add 20 units to inventory. The firm’s planned inventory investment (a component of investment and thus total spending) was 10 units, but its actual inventory investment was 20 units. So the firm’s actual investment spending (inclusive of inventory investment) is greater than it planned. On the other hand, if the firm sold all 100 units, it would add nothing to inventory, and its actual investment (including inventory investment) would be less than planned. 5. See Figure 26.1. Consumption, C , is on the vertical axis and disposable income, Y − T , is on the horizontal axis. A movement from left to right along the graph of the consumption function indicates an increase in consumption as disposable income increases. A parallel upward shift of the consumption function indicates that people are consuming more at any given level of disposable income, i.e., some factor other than a change in disposable income is stimulating consumption. 6. See Figure 26.3. The 45-degree line captures the definition of short-run equilibrium output, Y = AD. Short-run equilibrium output must lie on that line. The flatter line, the expenditure line, shows how aggregate demand depends on output. Because increased output raises disposable income, which in turn increases consumption and aggregate demand, the expenditure line is upward sloping. Autonomous aggregate demand is given by the intercept of the expenditure line, the marginal propensity to consume equals the slope of the expenditure line, and short-run equilibrium output is the point on the horizontal axis corresponding to the intersection of the expenditure line and the Y = AD line. To find induced aggregate demand, draw a horizontal line from the intersection of Y = AD and the expenditure line to the vertical axis. The difference between the resulting point on the vertical axis (which equals total aggregate demand) and the intercept of the expenditure line (which equals autonomous aggregate demand) gives induced aggregate demand. 7. The two factors cited in the text were a fall in consumer confidence and a credit crunch. A fall in consumer confidence reduces consumers’ willingness to spend at each level of disposable income (a fall in C ). A credit crunch reduces planned investment, I . Each of these leads to a reduction in autonomous aggregate demand. Graphically, the expenditure line shifts downward, lowering short-run equilibrium output (see Figure 26.4). 8. The multiplier tells us by how much short-run equilibrium output changes if autonomous aggregate demand increases by one unit. The multiplier is greater than one because a one-unit increase in autonomous aggregate demand not only directly increases
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output by one unit, it also increases producers’ incomes by one unit. The increase in income leads to further spending on the part of producers, which raises income of other producers and increases their spending. This multiple-round process of spending and income creation leads to a final increase in output that is greater than the one-unit initial impact. 9. The increase in government purchases raises autonomous aggregate demand by 50 units. The tax cut raises disposable income by 50 units, which also stimulates aggregate demand by raising consumption spending. However, the tax cut raises autonomous aggregate demand by only 50 units times the marginal propensity to consume (MPC); since the MPC is less than one, the tax cut will increase autonomous aggregate demand by less than 50 units. Thus the increase in government purchases is predicted to have the greater impact on aggregate demand. First, government spending and taxing decisions may affect potential output as well as planned aggregate expenditure. What the government spends its money on, as well as the incentive effects of changes in tax and transfer programs, need to be factored in when evaluating the effects of fiscal policy. The type of spending may affect long-run growth of potential output, as well as how tax policies affect labor supply decisions and investment decisions. Second, changes in government spending and taxing can affect the government’s budget deficit, which in turn may affect long-run investment in capital goods and the growth of potential output. For example, an expansionary fiscal policy may boost planned aggregate expenditure in the short run, leading to increased output and employment, but it may also raise real interest rates if it reduces national saving (by increasing the government’s budget deficit without an offsetting increase in private saving). The increased interest rates may reduce capital investment and long-run growth of output. Third, fiscal policy is relatively inflexible, with long legislative processes reducing the government’s ability to quickly respond to output gaps. The delays in implementation may stem from the legislative process itself (budget recommendations are first presented to Congress by the President, then are often debated for months before finally becoming law, and may take effect months after this) or from political wrangling over spending and taxing priorities. Answers to Problems



1. Acme’s planned investment in every case is $1,500,000 (its planned expenditure on new equipment plus zero planned increase in inventories). (a) If Acme sells $3,850,000 worth of goods, it has unplanned inventory investment of $150,000 and total actual investment of $1,650,000. (b) If Acme sells $4,000,000 worth of goods as it planned, its actual investment of $1,500,000 equals its planned investment. (c) If Acme sells $4,200,000 worth of goods it must draw down $200,000 worth of goods from its existing inventory, implying that inventory investment is -$200,000. Acme’s actual investment in this case is $1,500,000 - $200,000 = $1,300,000. Output equals short-run equilibrium output in case b, where planned spending and actual spending are equal.
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2a. Consumption and disposable income (before-tax income less taxes paid) are as follows:



Disposable income 22,000 23,500 24,300 26,000



Consumption 20,000 21,350 22,070 23,600



The graph of the consumption function is a straight line through these points, where disposable income is on the horizontal axis and consumption on the vertical axis. What is the marginal propensity to consume? If disposable income increases by from 22,000 to 23,500, a rise of 1500, consumption rises by 1350. Since 1350/1500 = 0.9, it looks like the MPC is 0.9. Confirming this, we see that if disposable income rises by another 800 (24,300 – 23,500), consumption rises by 720 (22,070 – 21,350), which is 0.9*800. Similarly, if disposable income rises by yet another 1700 (26,000 – 24,300), consumption rises by 1,530 = 0.9*1700. So c = 0.9. We can also find the intercept of the consumption function, C . Since the MPC is 0.9, we know the consumption function can be expressed as C = C + 0.9(Y − T ) . To find C , plug into the equation any of the numerical combinations of consumption and disposable income given above. For example, if we set C = 20,000 and Y − T = 22,000 , we get 20,000 = C + 0.9(22,000) , which implies C = 200 . So the consumption function for the Simpsons is C = 200 + 0.9(Y − T ) . b. From the consumption function derived in part a, setting Y = 32,000 and T = 5,000 , we find C = 200 + 0.9( 27,000) = 24,500 . c. The graph shifts upward by 1000 at each level of disposable income (the vertical intercept, C , rises from 200 to 1200). The MPC is unaffected, because the increase in consumption is the same at each level of disposable income, so that the graph makes a parallel upward shift. The MPC, equal to the slope of the consumption function, does not change. 3a.



AD = C + I p + G + NX AD = C + c(Y − T ) + I + G + N X AD = 1800 + 0 . 6 ( Y − 1500 ) + 900 + 1500



AD = 3400 b.



+ 100



+ 0 .6 Y



Autonomous aggregate demand is 3400, induced aggregate demand is 0.6Y .



4a. Numerical determination of short-run equilibrium output
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________________________________________________________________________ (1) (2) (3) (4) Y − AD Y = AD ? Output Aggregate demand Y [ AD = 3400 + 0.6Y ] 8200 8320 8300 8380 8400 8440 8500 8500 8600 8560 8700 8620 8800 8680 8900 8740 9000 8800 So short-run equilibrium output is 8500.



-120 - 80 - 40 0 40 80 120 160 200



No No No YES No No No No No



b. We have that AD = 3400 + 0.6Y (see Problem 2). To find short-run equilibrium output we use the condition that defines short-run equilibrium output, Y = AD .



Y = AD Y = 3400 + 0.6Y 0.4Y = 3400 Y = 8500 The result is the same as we found in part a. c. Full employment output Y * is 9000 (see Problem 2), so the output gap, Y * −Y , equals 9000 – 8500 = 500. As a percentage of full employment, the gap is 500/9000 = 5.6%. By Okun’s Law, cyclical unemployment is half of this, or 2.8%. Since the natural rate is 4%, the actual unemployment rate is 4% + 2.8% = 6.8%. 5. For the economy in Problem 3, we have AD = 3400 + 0.6Y (see part a of Problem 3). To find short-run equilibrium, we use the condition Y = AD . Substituting for AD and solving, we find output Y = 8500 (see part b of Problem 4). The three parts of the problem ask us to re-solve for short-run equilibrium output under different assumptions. a. First find the relationship of aggregate demand to output:
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AD = C + I p + G + NX AD = 1800 + 0.6(Y − 1500) + 900 + 1600 + 100 AD = 3500 + 0.6Y



Now use the condition Y = AD to find short-run equilibrium output: Y = AD Y = 3500 + 0.6Y 0.4Y = 3500 Y = 8750 b. We can use the same approach to find the effect of a decrease in tax collections:



AD = 1800 + 0.6(Y − 1400) + 900 + 1500 + 100 AD = 3460 + 0.6Y Now use the condition Y = AD :



Y = 3460 + 0.6Y 0.4Y = 3460 Y = 8650



c. Finally, for a decrease in planned investment spending:



AD = 1800 + 0.6(Y − 1500) + 800 + 1500 + 100 AD = 3300 + 0.6Y Now use the condition Y = AD :



Y = 3300 + 0.6Y 0.4Y = 3300 Y = 8250 In part a, an increase in autonomous aggregate demand of 100 led to an increase in shortrun equilibrium output of 250. In part b, an increase in autonomous aggregate demand of 60 (equal to the MPC, 0.6, times the decrease in taxes, 100), led to an increase in output of 150. Finally in part c, a decrease in autonomous aggregate demand of 100 led to a decrease in output of 250. All three examples demonstrate that the multiplier, equal to the change in output per 1-unit change in autonomous aggregate demand, is 2.5 for this
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economy. We can verify this also by the formula for the multiplier, economy, c = 0.6 , so the multiplier is



1 . In this 1− c



1 1 = = 2 .5 1 − 0 .6 0 .4



1 , where c represents the MPC. In this economy, 1− c c = .75 , so the multiplier is 1/(1-.75) = 1/.25 = 4. Therefore, the size of the recessionary gap will be four times the size of the fall in planned investment. b. To restore equilibrium at full employment, overall autonomous spending must increase to its previous level, so the increase in government spending required to close the recessionary gap will be just equal to the fall in planned investment. With a multiplier of 4, the change in output will be four times the change in government spending, offsetting the drop in output caused by the fall in planned investment. c. Again, to restore equilibrium at full employment, overall autonomous spending must increase to its previous level, but since consumers only spend .75 of any increase in disposable income, the change in taxes must be larger than the fall in planned investment. If taxes were reduced by the amount of the change in planned investment, autonomous spending would increase by only 75% of this change, leaving the economy with a recessionary gap. How much would taxes need to be reduced? Enough to make the resulting increase in autonomous consumer spending just equal the fall in planned investment. Mathematically, .75 × (change in taxes) = -(change in planned investment) or the (change in taxes) = -(change in planned investment)/.75 = -(1/.75) × (change in planned investment) = -1.33 × (change in planned investment). The reduction in taxes must be 33% greater than the change in planned investment that occurred. For example, if planned investment fell by $100 million, then taxes must be reduced by $133 million. With an increase of $133 in income, consumers will then spend .75 of this increase, leading to an increase in autonomous consumption of (approximately) $100 million. d. If the government increases government spending and taxes by the same amount, the result will be an increase in autonomous spending because the increase in government spending contributes fully to an increase in autonomous spending, while the decrease in taxes will only reduce autonomous consumer spending by .75 of the tax increase (which is equal to the change in government spending). Thus, for every dollar increase in government spending matched by a dollar increase in taxes (preserving the balanced budget), autonomous spending will increase by $.25. To restore equilibrium in the economy, recall that overall autonomous spending must increase to its original level prior to the fall in investment spending. As a result, to move the economy to full employment, the government must increase spending (and taxes) by four times the fall in autonomous investment spending. The resulting increase in autonomous spending will just offset the fall in investment spending, restoring the original level of overall autonomous spending in the economy and increasing output back to the full employment level.



6.a.



The multiplier is given by



7.a.



Planned aggregate expenditure (PAE) is given by
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PAE = C + I p + G + NX PAE = 40 + .8(Y − 150) + 70 + 120 + 10 PAE = 120 + 0.8Y



b. The table below illustrates the level planned aggregate expenditure (PAE) for various output levels.



Output Y 550 560 570 580 590 600 610 620 630 640



Planned Aggregate Expenditure PAE 560 568 576 584 592 600 608 616 624 632



Y-PAE -10 -8 -6 -4 -2 0 2 4 6 8



The short-run equilibrium output level is 600, the output level where aggregate demand equals output. c. Since Y*=580, there is an expansionary output gap of 20. To eliminate the output gap, autonomous spending needs to be reduced or taxes raised. In the former case, with a multiplier of 5, government spending needs to be reduced by 4; this will lead to a decrease of 4 × 5 = 20 in output. In the latter case, overall autonomous spending needs to be reduced by 4; with an MPC of .8, an increase in taxes by 5 will lead to a reduction in autonomous spending of .8 × 5 = 4, which in turn will lead to reduction in output of 20, given the multiplier of 5. d. In the case where Y*=630, there is a recessionary gap of 30. To eliminate this output gap, autonomous spending needs to be increased or taxes reduced. In the former case, with a multiplier of 5, government spending needs to increase by 6; this will lead to an increase of 6 × 5 = 30 in output. In the latter case, overall autonomous spending needs to be increased by 6; with an MPC of .8, a reduction in taxes by 7.5 will lead to an increase in autonomous spending of .8 × 7.5 = 6, which in turn will lead to an increase in output of 30, given the multiplier of 5. 8. Planned aggregate expenditure (AD) is given by PAE = C + I p + G + NX PAE = 3000 + .5(Y − 2000) + 1500 + 2500 + 200 PAE = 6200 + 0.5Y
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From this relationship we can see that autonomous expenditure is 6200. The multiplier is 1 , where c represents the MPC. In this economy, c = .5 , so the multiplier is given by 1− c 1/(1-.5) = 1/.55 = 2. Short-run equilibrium output can be determined from a table showing the relationship between planned aggregate expenditure (PAE) or algebraically. In table form,



Output Y 12000 12100 12200 12300 12400 12500 12600 12700



Planned Aggregate Expenditure PAE 12200 12250 12300 12350 12400 12450 12500 12550



Y-PAE -200 -150 -100 -50 0 50 100 150



Equilibrium occurs at Y=12,400. Algebraically, short-run equilibrium occurs where output (Y) = PAE, or where Y = 6200 + .5Y Y − .5Y = 6200 .5Y = 6200 Y = 12,400 If Y* = 12,000, then there is an expansionary output gap of 400 in this economy. To eliminate this output gap, given the multiplier of 2, autonomous expenditure needs to be reduced by 200. 9.a.



Planned aggregate expenditure (PAE) is given by PAE = C + I p + G + NX PAE = 40 + .8(Y − 150) + 70 + 120 + 0 PAE = 110 + 0.8Y



Algebraically, short-run equilibrium occurs where output (Y) = PAE, or where
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Y = 110 + .8Y Y − .8Y = 110 .2Y = 110 Y = 550



The equilibrium short-run output level is 550. b.



Planned aggregate expenditures will then be given by PAE = C + I p + G + NX PAE = 40 + .8(Y − 150) + 70 + 120 + 100 PAE = 210 + 0.8Y



Short-run equilibrium occurs where output (Y) = PAE, or where Y = 210 + .8Y Y − .8Y = 210 .2Y = 210 Y = 1050



The equilibrium short-run output level is 1050, 500 higher than the original equilibrium. An autonomous increase of 100 in NX has led to an increase of 500 in equilibrium output, which is what we would expect, given that the multiplier for this economy is 5 (5 × change in autonomous expenditure = 5 × 100 = 500 = change in equilibrium output level). c.



Planned aggregate expenditures will then be given by PAE = C + I p + G + NX PAE = 40 + .8(Y − 150) + 70 + 120 − 100 PAE = 10 + 0.8Y



Short-run equilibrium occurs where output (Y) = PAE, or where Y = 10 + .8Y Y − .8Y = 10 .2Y = 10 Y = 50



The equilibrium short-run output level is 50, 500 lower than the original equilibrium. An autonomous decrease of 100 in NX has led to a decrease of 500 in equilibrium output, which is what we would expect, given that the multiplier for this economy is 5 (5 × Copyright  2004 – The McGraw-Hill Companies



change in autonomous expenditure = 5 × -100 = -500 = change in equilibrium output level). d. Changes in autonomous spending in one country lead to changes in autonomous spending in other countries through NX. A recession in one country caused by a reduction in autonomous spending will lead to a reduction in NX in another country that trades with that country. This reduction in NX will lead to a reduction in overall autonomous expenditure in the second country, reducing output in that country (leading to a possible recession). Similarly, an economic expansion in one country that causes an increase in the NX of another country that trades with that country, will lead to an increase in overall autonomous expenditure in the second country, increasing output in that country (leading to a possible expansion). 10a. We solve for short-run equilibrium output in the usual two steps, except that we keep the equations in general algebraic form (as in the Appendix to Chapter 26) rather than in numerical form. The first step is to find the relationship of aggregate demand to output: AD = C + I p + G + NX AD = C + c(Y − T ) + I + G + N X AD = C + c(Y − tY ) + I + G + N X AD = C + I + G + N X + c(1 − t )Y



Notice that, in this model, autonomous aggregate demand is C + I + G + N X and induced aggregate demand is c (1 − t )Y . The second step is to apply the equation Y = AD and solve for output: Y = AD Y = C + I + G + N X + c(1 − t )Y Y ([1 − c(1 − t )] = C + I + G + N X 1 Y= (C + I + G + N X ) 1 − c(1 − t ) The last line above gives an algebraic expression for short-run equilibrium output in the model in which taxes are proportional to output. b. From the expression for short-run equilibrium output in part a, we can see that a one unit increase in autonomous aggregate demand, C + I + G + N X , raises output Y by 1 1 units, so is the multiplier. This multiplier is smaller than the 1 − c (1 − t ) 1 − c (1 − t )
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standard multiplier,



1 , as can be verified algebraically or by trying numerical values 1− c



for c and t . c. Short-run equilibrium output equals the multiplier times autonomous aggregate demand (see part a). For given fluctuations in autonomous aggregate demand, the smaller is the multiplier, the less output will fluctuate. So changes in the economy that reduce the multiplier, such as introducing taxes that are proportional to output, tend to stabilize output (for given fluctuations in autonomous aggregate demand). d. Plugging these values into the expression for output in part a, we get



1 (500 + 1500 + 2000 + 0) 1 − 0.8(1 − 0.25) 1 Y= (4000) 1 − 0.6 Y = 2.5 * 4000 = 10,000 Y=



The multiplier is



1 1 1 1 = = = = 2.5 . 1 − 0.8(1 − 0.25) 1 − 0.8(0.75) 1 − 0.6 0.4



Sample Homework Assignment 1a Fill in the missing information in the table below. Disposable Income 10,000 12,000 14,000 16,000 d.____



Consumption



MPC



10,000 11,500 13,000 c.____ 16,200



a.___ b.___ 0.8 0.8



2. Use the information given below for the fictitious country Alpha to find each of the following: a. b. c. d.



autonomous aggregate expenditures the multiplier short-run equilibrium output the output gap



C = 500 + .8 (Y - T) I p = 200
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G = 300 NX = 50 T = 200 Y* = $5000 3. By how much would aggregate expenditures have to change to eliminate the output gap for Alpha in the problem above?



Key 1a. c. d. e.



2a. b. c.



d. 4.



.75 .75 $14,600 $18,000 1050 1/.2 = 5 1050 + .8 (Y-200) = Y 890 + .8Y = Y 890 = .2Y 4450 = Y output gap = 5000 - 4450 = 550 Aggregate expenditures would have to change by 110.



X (multiplier) = 550 X (5) = 550 X = 110



Sample Quiz Multiple Choice



1. The costs of changing prices are called a. b. c. d. e.



price costs. inflation costs. sign costs. menu costs. sale costs.



2. John Maynard Keynes wrote his influential book The General Theory of Employment, Interest, and Money in response to
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a. b. c. d. e.



World War I. World War II. the Great Depression. Marxian economics. inflation in Great Britain.



3. Total planned spending on final goods and service is called a. b. c. d. e.



total spending. total consumption. aggregate expenditures. aggregate consumption. aggregate demand.



4. A firm's actual investment will exceed its planned investment when a. b. c. d. e.



it sells less than it planned. It sells more than it planned. interest rates rise. interest rates fall. the economy experiences an unexpected expansion.



5. The largest component of aggregate expenditures is a. b. c. d. e.



consumption. investment. government purchases. exports. imports.



6. The marginal propensity to consume is a. b. c. d. e.



assumed to be constant in the basic Keynesian model. the amount of consumption for any given level of disposable income. the additional consumption when disposable income rises by $1. the level of consumption divided by the level of disposable income. equal to consumers' actual spending.



7. The value of the MPC is assumed to be a. b. c. d. e.



less than 1. greater than 1. less than 0. equal to 1. constant.
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8. A value that is determined outside a model is called a. b. c. d. e.



endogenous. induced. autonomous. aggregate. external.



9. The objective of stabilization policies is to a. b. c. d. e.



affect aggregate supply. eliminate output gaps. increase potential GDP. keep inflation constant. cause business cycles.



10. Which of the following is an example of an automatic stabilizer? a. b. c. d. e.



income taxes unemployment insurance welfare payments transfer payments all of the above



Problems/Short Answer



1. If your disposable income increases by $2000 and as a result you spend an additional $1800 what is you marginal propensity to consume? Was your change in spending autonomous or induced? 2. Use the information given below for the fictitious country Alpha to find each of the following: a. b. c. d.



autonomous aggregate expenditures the multiplier short-run equilibrium output the output gap



C = 400 + .4 (Y - T) I p = 200 G = 200 NX = 40 T=0 Y* = $1500



Copyright  2004 – The McGraw-Hill Companies



Key Multiple Choice



1. d 2. c 3. e 4. a 5. a 6. c 7. a 8. c 9. b 10. e Problems/Short Answer



1. .9, induced 2.a. b. c.



840 1/.4 = 2.5 840 + .4 (Y) = Y 840 + .4Y = Y 1400 = Y d.output gap = 1500 - 1400 = 100
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Chapter 27 Corresponds to the Italian Capitolo 20 Stabilizing the Economy: The Role of the FED Overview This chapter looks at the second of the two major types of stabilization policy: monetary policy. It discusses how the Fed uses its ability to control the money supply to influence the real and nominal interest rates. It then looks at the economic effects of changes in interest rates. The chapter builds on the basic Keynesian model presented in Chapter 25 to show that monetary policy, in the short-run, achieves its effects by influencing aggregate demand and thus short-run equilibrium output. Other major effects of monetary policy, including changes in the inflation rate, are deferred to the next chapter. The chapter has an appendix covering algebraic analysis of monetary policy in the basic Keynesian model. Core Principles Cost-Benefit Principle - the chapter applies this principle to the individual's decision to hold money. Equilibrium Principle - the chapter looks at equilibrium in the money market. Important Concepts Covered • • • • •



Portfolio allocation decision Money demand Federal funds rate Expansionary and contractionary monetary policy Policy reaction function



Teaching Objectives After completing this chapter, you want your students to be able to: Define portfolio allocation decision and explain how it relates to the demand for money Define the demand for money and the money demand curve Apply cost-benefit analysis to the money demand decision Identify the factors that affect the demand for money Identify money market equilibrium Copyright  2004 – The McGraw-Hill Companies



Explain how monetary policy is used to control nominal interest rates Define the federal Funds Rate and explain the Fed's focus on it Discuss the Fed's ability to control the real interest rate Explain how interest rates affect C, I, AD and short-run equilibrium output Define expansionary and contractionary monetary policy and how the Fed would implement each Define and discuss the Fed's policy reaction function Apply the Taylor Rule



In-Class Activities "Monetary Policy" Video #13 from the "Economics U$A" video series. "The Power of Money" video available free from the Federal Reserve. "What Should the Fed Do?" video available free from the Federal Reserve. Experiment #25 on the Classroom Expernomics web site. Norris Petersen, "A Rational expectations Experiment." Journal of Economic Education, Vol. 21, No. 1, Winter 1990, pp. 73-8. Expernomics, Vol. 5, No. 2 (Fall 1996) classroom experiment "The Lucas Island Experiment."



Chapter Outline I. II.



III.



Introduction/Overview A. The "Greenspan Briefcase Indicator" B. The Federal Reserve and Interest Rates The Demand for Money A. Portfolio allocation decision 1. costs versus benefits of holding money 2. nominal interest rate on holding money is zero 3. opportunity cost of holding money 4. example of Kim's restaurant B. Macroeconomic factors that affect the demand for money 1. the nominal interest rate 2. real income or output 3. price level C. The money demand curve 1. Economic Naturalist 27.1: "Why does the average Argentine hold more U.S. dollars than the average U.S. citizen?" The Supply of Money A. Money supply curve
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IV.



B. Equilibrium in the market for money How the FED Controls the Nominal Interest Rate A. Examples of increasing and decreasing the supply of money to decrease or increase the nominal interest rate 1. stabilizing the interest rate following changes in money demand 2. Economic Naturalist 27.2: "What's so important about the federal funds rate?" B. Can the Fed control the real interest rate? 1. nominal versus real 2. apparent contradiction with Chapter 22 (real interest rate is determined by S = I) C. The effects of Federal Reserve actions on the economy 1. planned aggregate expenditures and the real interest rate 2. the Fed fights a recession a. example of a policy during a recessionary gap b. expansionary monetary policy (monetary easing) 3. Economic Naturalist 27.3: "Why did the Fed cut the federal funds rate 23 times between 1989 and 1992?" 4. Economic Naturalist 27.4:”How did the Fed respond to recession and the terror attacks in 2001?” 5. the Fed fights inflation a. example of a policy during an expansionary gap b. contractionary monetary policy (monetary tightening) 6. Economic Naturalist 27.5: "Why does news of inflation hurt the stock market?" 7. Economic Naturalist 27.6:”Should the Fed respond to changes in stock prices?” 8. the Fed's policy reaction function 7. Economic Naturalist 27.7: "The Taylor Rule." D. Monetary policy: art or science?



Appendix 26A: Monetary Policy in the Basic Keynesian Model



"Economic Naturalist" Discussion Questions 1. Why did CNBC anchor Mark Haines have reason to believe that Alan Greenspan wants the financial news program "Squawk Box" to stop predicting interest rate changes based on his briefcase? Why would Greenspan not want the press to accurately predict Fed policy moves in advance? (to prevent preemptive responses to policy decisions) 2. At what times of the week, month and year do people hold more cash and why? (e.g. the weekend, the beginning of the month, payday, Christmas, vacation times)
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3. Why did many people's demand for cash increase in the weeks before New Year's Eve 1999? (fear of the "millenium bug" causing problems that prevent obtaining cash or require the need for more cash)



Answers to Text Questions and Problems Answers to Review Questions



1. The demand for money is the amount of money that an individual or other wealthholder chooses to hold; the economy-wide demand for money is the amount of money held by all wealth-holders taken together. Because a higher nominal interest rate increases the opportunity cost of holding money (funds not held in the form of money could be earning interest), the demand for money falls when the nominal interest rate rises. Increases in the price level or income tend to increase the dollar volume of transactions, increasing the benefit of holding money and thus the demand for money. 2. Equilibrium in the market for money is shown in Figure 27.3. The nominal interest rate is determined at the intersection of the downward-sloping demand for money curve and the vertical supply curve for money (as established by the Fed). The Fed can affect the nominal interest rate by changing the supply of money and thus shifting the supply curve of money (Figure 26.4). An increase in the supply of money shifts the vertical supply curve for money to the right, lowering the nominal interest rate, while a reduction in the money supply shifts the supply curve to the left and raises the nominal interest rate. The real interest rate is the nominal interest rate minus the rate of inflation; because the rate of inflation adjusts relatively slowly, the Fed can control the real interest rate in the short run. In the long run, the real interest rate is determined by the equality of saving and investment. 3. In an open-market purchase of bonds, the Fed uses newly created money to buy government bonds from the public. This action lowers the nominal interest rate, as can be seen in two ways: a) First, the purchase of bonds raises the demand for and hence the price of bonds. Since bond prices are inversely related to nominal interest rates, an increase in bond prices is equivalent to a decline in interest rates. b) Second, an increase in the money supply shifts the money supply curve to the right (see Review Question 2), lowering the nominal interest rate that clears the market for money. In economic terms, people are willing to hold more money only if the opportunity cost of doing so – which is the nominal interest rate – declines. 4. Slow employment growth is indicative of a possible recessionary output gap. Typically the Fed responds to a slowing of the economy by lowering the nominal interest rate; financial markets anticipate this and reduce interest rates even in advance of formal Fed action. A weaker economy also reduces the demand for money, which reduces the nominal interest rate. 5. A higher real interest rate increases the reward for saving; if people save more in response to a higher real interest rate, than they are necessarily consuming less. A higher real interest rate also makes it more costly to finance consumer durables and housing,
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reducing spending on those items. Firms will be more reluctant to invest in new capital goods when the real interest rate is high, because the cost of borrowing is high. Thus a higher real interest rate is likely to reduce both consumption and investment spending, both of which are components of planned aggregate expenditures. 6. The Fed is likely to respond to a recessionary gap with an expansionary monetary policy intended to stimulate aggregate demand. The first step is an open-market purchase of government bonds, which puts additional money into circulation and lowers the nominal interest rate. The lower interest rate stimulates aggregate demand (consumption and investment spending). An increase in aggregate demand in turn raises short-run equilibrium output, as firms produce enough to meet the extra demand. 7. If the Federal Reserve takes a contractionary policy action (such as an open-market sale of government bonds), we would expect the Federal Reserve to raise nominal and real interest rates by reducing the money supply. An increase in interest rates will reduce overall autonomous expenditures in the economy, leading to a reduction in equilibrium output in the economy. The Federal Reserve would most likely undertake such a policy when the economy was experiencing an expansionary gap to bring the economy back to full employment. 8. A policy reaction function relates the action taken by a policymaker to the state of the economy. For example, a policy reaction function for the Fed relates the real interest rate that the Fed chooses to the level of the output gap or the inflation rate. A graph of the Fed’s policy reaction function, in a diagram with the real interest rate on the vertical axis and the inflation rate on the horizontal axis, is an upward-sloping line (see Figure 26.9). The upward slope of the Fed’s policy reaction function tells us that as inflation rises, the Fed raises the real interest rate in order to reduce aggregate demand and “cool off” the economy. 9. The Fed has less precise knowledge of the economy than suggested by the numerical examples of this chapter. For example, at any given time the Fed does not know exactly the size of the output gap, the precise magnitude of the effect of a change in the interest rate on aggregate demand, or the time needed for the full impact of a policy change to be felt. For these reasons monetary policy is sometimes called “as much an art as a science”, and the Fed tends to be cautious in its actions. Answers to Problems



1a. The money demand curve shifts to the right, as people demand more money for transactions purposes. b. An increase in money demand, with no change in supply, would raise the nominal interest rate. c. The Fed provides enough additional money to accommodate increased shopping needs without an increase in the interest rate. Diagrammatically, the vertical money supply curve is shifted to the right enough to just offset the effect of the rightward demand shift on the nominal interest rate (see Figure 26.5).
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2. The table below shows the total benefit and the extra benefit of each level of money holdings. Average money holdings $500 $600 $700 $800 $900 $1000 $1100 $1200



Total benefit $35 $47 $57 $65 $71 $75 $77 $77



Extra benefit --$12 $10 $8 $6 $4 $2 0



So for example, increasing money holdings from $500 to $600 provides an extra benefit of $12; increasing money holdings from $600 to $700 yields an extra benefit of $10; an so on. The extra benefits of raising money holdings must be compared to the opportunity cost of holding more money. The cost of holding an extra $100 is the interest that could be earned in some alternative financial investment. So if the nominal interest rate is 9%, the cost of holding an extra $100 is 9% of $100, or $9 per year. Uma should increase her money holdings as long as the benefit of doing so exceeds the cost. At 9% interest, the cost of an extra $100 in money is $9 per year, as we have just seen. The extra benefit of moving from $600 to $700 in money holdings exceeds $9 (see the table), but the extra benefit of moving from $700 to $800 in money is less than the cost. Thus, if the interest rate is 9%, Uma should hold $700. Similarly, if the interest rate is 5%, the cost of holding an additional $100 is $5, and Uma should hold $900 in money. Finally, at an interest rate of 3%, the cost of each extra $100 in money is $3, and extra benefits exceed costs up to a holding of $1000. b. Following the logic from part a, the table below illustrates Uma’s demand for money. Quantity Nominal of Interest Monday Rate Demanded 1% $1100 2% $1100 3% $1000 4% $1000 5% $900 6% $900 7% $800 8% $800 9% $700 10% $700
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11% 12%



$600 $600



Graphing the quantity of money demanded as a function of the nominal interest rate will lead to a downward sloping money demand function, with the nominal interest rate on the vertical axis and the quantity of money demanded on the horizontal axis. As the interest rate rises, the quantity of money demanded falls. 3a. Lower commission charges reduce the cost of converting non-money assets into money. People will tend to hold less money, knowing that it is relatively cheap to sell other assets to obtain money as needed to make transactions. So the economy-wide demand for money declines. b. Now people can charge their groceries instead of using money (cash or check). A checking balance is still necessary in order to pay the credit card bill at the end of the month. But the overall effect is likely to be to reduce the amount of money people need to hold on average over the month. The demand for money declines. c. If stocks become more risky, people will demand relatively more safe assets, money among them. The demand for money rises. d. Mutual fund investments are not part of the money stock. As in part a, if people can conveniently and cheaply convert non-money assets into money as needed for transactions, they can get by holding less money on average. The demand for money declines. e. Higher income raises the volume of transactions. The demand for money increases. f. Worried about inflation or even confiscation of their domestic assets, citizens of developing nations may choose to hoard dollars. The total demand for U.S. money (including the overseas demand) rises. 4. Under the assumptions P = 3.0 and Y = 10,000 , the demand for money is given by 3.0(0.2x10,000-25,000i) = 6,000-75,000i. The equilibrium interest rate i sets money demand equal to the money supply set by the Fed: 6,000 − 75,000i = M a. The Fed wants i to equal 4%, or 0.04. To find the money supply needed to obtain this result, set i = 0.04 in the equation above to get 6,000 − 75,000(0.04) = M M = 3,000 b. To obtain an interest rate of 6%, set i = 0.06 : 6,000 − 75,000(0.06) = M M = 1,500 Notice that to set the interest rate at a higher level the Fed must reduce the money supply.
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5.



Planned aggregate expenditure (PAE) is given by PAE = C + I p + G + NX PAE = [2600 + .8(Y − 3000) − 10,000r ] + (2000 − 10,000r ) + 1800 + 0 PAE = 4000 − 20,000r + .8Y



Now, if r=.10, then PAE = 2000 + .8Y



Algebraically, short-run equilibrium occurs where output (Y) = PAE, or where Y Y − .8Y .2Y Y



= 2000 + .8Y = 2000 = 2000 = 10,000



The equilibrium short-run output level is 10,000. In table form,



Output Y 9,500 9,600 9,700 9,800 9,900 10,000 10,100 10,200



Planned Aggregate Expenditure PAE 9600 9680 9760 9840 9920 10000 10080 10160



Y-PAE -100 -80 -60 -40 -20 0 20 40



From the table, it is clear that the short-run equilibrium output level occurs at 10,000. This is the only output level where Y=PAE. The figure below illustrates this equilibrium graphically (note that the axes begin with 9500, not 0, in this figure).
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10,200 Planned Aggregate Expenditure PAE



10,100 10,000 9,900 9,800 9,700 9,600 9,500 9,500



9,600



9,700



9,800



9,900



10,000 10,100 10,200



Output Y PAE



Y=PAE



6.a. The economy is currently experiencing a recessionary gap, since Y=10,000 < Y* = 2,000. To determine the real interest rate that the Federal Reserve should set to bring the economy to equilibrium at full employment, Y*, note that in equilibrium, Y = PAE. Substituting Y* = 12,000 for Y in this equilibrium condition, we have Y* = PAE or 12,000 = PAE. From Problem 5 we determined that PAE is given by: PAE = 4000 − 20,000r + .8Y



so we have (with Y = Y* = 12,000) 12,000 = 4000 − 20,000r + .8(12,000) 12,000 = 13,600 − 20,000r − 1,600 = r = .08 − 20,000



Thus, the Fed needs to lower the real interest rate from 10% to 8% to bring the economy to equilibrium at full employment. Alternately, we can use the multiplier and the PAE expression to solve this problem. First, note that to bring the economy to equilibrium at full employment, output must rise by 2,000 from its current level of 10,000 (from Problem 5). With a multiplier of 5, this means that autonomous planned aggregate expenditures (PAE) must rise by 400. To increase autonomous expenditures, the Federal Reserve must reduce the real interest rate, but how much? The PAE expression indicates that for each 1% drop in interest rates, PAE will increase by 200. Thus, to raise PAE by 400, the Fed will need to reduce real interest rates by 2%, from 10% to 8%. b. In this case output must fall by 1,000 to bring the economy to equilibrium at full employment (the economy is currently experiencing an expansionary gap). With a Copyright  2004 – The McGraw-Hill Companies



multiplier of 5, this means that PAE must fall by 200. To reduce autonomous expenditures, the Federal Reserve must raise the real interest rate. The PAE expression indicates that for each 1% rise in interest rates, PAE will fall by 200. Thus, to reduce PAE by 200, the Fed will need to raise real interest rates by 1%, from 10% to 11%. Verify that with r =.11, PAE = Y = C + Ip + G + NX = Y*. c. When the real interest rate, r, equals .08 (8%) and Y = Y* = 12,000, C = 2600 + .8(12,000 − 3000) − 10,000(.08) = 9000 I p = 2000 − 10,000(.08) = 1200 S = Y * −C − G = 12,000 − 9,000 − 1,800 = 1200



National saving equals planned investment when the economy is in equilibrium at potential output, consistent with equilibrium in the market for saving. 7.a. Planned aggregate expenditure (PAE) is given by PAE = C + I p + G + NX PAE = [14,400 + .5(Y − 8000) − 40,000r ] + (8000 − 20,000r ) + 7000 − 1800 PAE = 23,600 − 60,000r + .5Y



b. To determine the real interest rate that the Federal Reserve should set to bring the economy to equilibrium at full employment, Y*, note that in equilibrium, Y=PAE. Substituting Y* = 40,000 for Y in this equilibrium condition, we have Y* = PAE or 40,000 = PAE, so we have 40,000 = 23,600 − 60,000r + .5(40,000) 40,000 = 43,600 − 60,000r − 3600 = −60,000r − 3,600 = r = .06 − 60,000



Thus, the Fed needs to set the real interest rate equal to 6% to bring the economy to equilibrium at full employment. 8.



The Taylor rule is



r = 0.01 - 0.5 (



Y * −Y ) + 0.5 π Y*
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Not a rule in any strict sense, the Taylor rule is a reaction function that describes how the Fed has historically responded to economic conditions in setting the real interest rate. a. Using the Taylor rule, if π = 0.04 and (Y * −Y ) / Y * = −0.01 (remember that an expansionary gap is a negative output gap), then r = 0.035 = 3.5% . The nominal interest rate i = r + π = 3.5% + 4% = 7.5% . b. Now π = 0.02 and (Y * −Y ) / Y * = 0.02 , so r = 0.01 = 1% . The nominal interest rate i = r + π = 1% + 2% = 3% . c. π = 0.06 , (Y * −Y ) / Y * = 0.00 , so r = 0.04 = 4% . The nominal interest rate is 10%. d. π = 0.02 , (Y * −Y ) / Y * = −0.05 , so r = −0.005 = −0.5% . The nominal interest rate is –0.5%+2% = 1.5%. It’s possible for the Fed to set a negative real interest rate, by setting the nominal rate below the rate of inflation, as in this part. 9. According to the Taylor Rule, the real interest rate should have been (given the economic conditions) Y * −Y + .5π Y* = .01 − .5(.02) + .5(.02)



r = .01 − .5



= .01 = 1%



However, with a nominal interest rate of 1.75% and an actual inflation rate of 2%, the actual real interest rate was (1.75% - 2%) = -0.25%. The Federal Reserve was setting the real interest rate lower than the real rate predicted by the Taylor Rule, suggesting that the Federal Reserve had changed its monetary policy rule to be more expansionary than the Taylor Rule predicted (i.e., for a given recessionary gap and a given level of inflation, setting the real rate of interest lower than the Taylor rule suggests). 10. The answer here will vary with the time period being analyzed. For an example, however, take a look at the Monetary Policy Reports from 2001, the start of the most recent recession, and 2002. During 2001 the Federal Reserve reduced its federal funds target interest rate twelve times, reflecting the growing weakness in the U.S. economy and the Fed’s attempt to eliminate a widening recessionary gap. The Monetary Policy Reports during this period reflect both the Fed’s concerns about the weakening U.S. economy and the actions the Federal Reserve was undertaking – easing monetary policy – in order to improve economic conditions.



Sample Homework Assignment 1. Graph the effect on the nominal interest rate for each of the following changes in the money market.
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a. b. c. d.



The Fed pursues contractionary monetary policy. Individuals, worries about future economic conditions, decide to hold more cash. There is a rush to buy bonds. The fed pursues expansionary monetary policy.



2. Suppose the economy-wide demand for money in the fictitious country "Alpha" is given by P(0.25Y - 20,000i). If the price level (P) equals 3.0 and real output equals 15,000, where should the Fed set the nominal money supply if it wants nominal interest rates at 5%? 3. An economy is described by the following equations: C = 5000 + 0.75(Y-T) - 8,000r Ip = 2500 - 10,000r G = 1600 NX = 0 T = 2500 r = .10 Solve for short-run equilibrium output. Key



1.a. b. c. d.



money supply decreases, i rises. money demand increases, i rises. money demand decreases, i falls. money supply increases, i falls.



2. 8250 3. 5000 + .75 (Y - 2500) - 8000 (.1) + 2500 - 10000(.1) + 1600 = 5425 - .75 Y = Y 5425 = .25 Y 21700 = Y



Sample Quiz Multiple Choice



1. Your decision about the form in which to hold your wealth is your a. demand for money. b. portfolio allocation decision. Copyright  2004 – The McGraw-Hill Companies



c. stock portfolio. d. estate plan. e. asset balance plan. 2. Which of the following does NOT affect the demand for money? a. b. c. d. e.



The nominal interest rate Real income The price level Real output The supply of money



3. The money demand curve relates the aggregate quantity of money demanded to the a. b. c. d. e.



price level. real interest rate. nominal interest rate. growth rate of GDP. money supply.



4. The money supply curve is a. b. c. d. e.



vertical. horizontal. negatively sloped. positively sloped. Nonexistent.



5. When the nominal interest rate is above equilibrium, what will happen to the price of bonds? It will a. b. c. d. e.



rise. fall. remain unchanged. vary directly with the interest rate. fluctuate.



6. The interest rate at that commercial banks charge each other for very short-term loans is called the a. b. c. d. e.



discount rate. reserve rate. real interest rate. federal funds rate. prime rate.
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7. When the real interest rate rises, which of the following is true? a. b. c. d. e.



Consumption and planned investment spending rise. Consumption and planned investment spending fall. Consumption spending rises while planned investment spending falls. Consumption spending falls while planned investment spending rises. Consumption spending falls while planned investment spending is unchanged.



8. To fight a recession, the FED should do which of the following? a. b. c. d. e.



Raise the real interest rate Lower the real interest rate Keep the real interest rate constant Allow the real interest rate to fluctuate with the market Raise the nominal interest rate



9. An increase in the interest rates by the Fed, made with the intention of reducing an expansionary gap, is called a. b. c. d. e.



expansionary monetary policy. monetary loosening. contractionary fiscal policy. expansionary fiscal policy. contractionary monetary policy.



10. The Taylor rule is a(n) a. b. c. d. e.



rule the Fed is required to follow regarding monetary policy. example of a policy reaction function. rule that helps Congress coordinate fiscal policy with monetary policy. guideline for individuals in making their portfolio allocation decision. "rule of thumb" for solving the basic Keynesian model.



Problems/Short Answer



1. Graph the effect on the nominal interest rate if the Fed pursues expansionary monetary policy. 2. Suppose the economy-wide demand for money in the fictitious country "Alpha" is given by P(0.2Y - 30,000i). If the price level (P) equals 4.0 and real output equals 20,000, where should the Fed set the nominal money supply if it wants nominal interest rates at 5%?
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Key Multiple Choice



1. b 2. e 3. c 4. a 5. a 6. d 7. b 8. b 9. e 10. b Problems/Short Answer



Ms



Ms1



1. nominal i



i i* Md Q of money 2. 10,000
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Chapter 28 Corresponds to the Italian Capitolo 21 Inflation and Aggregate Supply Overview This chapter, which is introduced with the story of the 1979 FOMC meeting called by Chairman Volker to address the problem of inflation in the economy, extends the basic Keynesian model to allow for ongoing inflation. It introduces the aggregate demand/aggregate supply model and uses it to show how macroeconomic policies affect inflation as well as output. The chapter emphasizes numerical and graphical analysis of output and inflation and has an appendix that presents a more general algebraic treatment.



Core Principles Equilibrium Principle - the chapter presents the short-run and long-run equilibrium conditions for the aggregate demand/aggregate supply model.



Important Concepts Covered • • • • • • •



Aggregate demand curve Policy reaction function Short-run and long-run aggregate supply line Short-run and long-run equilibrium Inflation shock Aggregate supply shock Disinflation



Teaching Objectives After completing this chapter, you want your students to be able to Define the aggregate demand curve and explain why it slopes downward Discuss the factors that cause the aggregate demand curve to shift Draw and show shifts of an aggregate demand curve Identify the causes of inflation inertia Explain the relationship between output gaps and inflation Define long-run and short-run aggregate supply lines Define short-run and long-run equilibrium
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Explain the adjustment of inflation to output gaps Use AD/AS graphs to analyze output and inflation Discuss the self-correcting tendency of the economy Define aggregate supply shock, inflation shock, and the shock to potential output Discuss the sources of inflation Show the effects of excessive aggregate demand and supply shocks on the economy Define disinflation Explain the effects of monetary tightening in the short run and long run



In-Class Activities "Pitfalls in Stabilization Policy" video from the "Introductory Economics" video series. "Stabilization Policy" video in the "Economics U$A" video series. Experiments #79 and #83 on the Classroom Expernomics web page.



Chapter Outline I.



II.



Introduction/Overview A. The Fed/Volker Oct. 6, 1979 Saturday meeting B. Controlling inflation C. Aggregate demand/aggregate supply introduction Inflation, Spending, and Output: The Aggregate Demand Curve A. Aggregate demand 1. aggregate demand curve 2. inflation, the Fed and aggregate demand 3. other reasons for the downward slope of the aggregate demand curve a. shifts in the aggregate demand curve b. the Fed's policy reaction function c. tightening policy d. loosening policy 4. shifts versus movements along the aggregate demand curve B. Inflation and Aggregate Supply 1. inflation inertia a. expectations b. wage and price contracts 2. the output gap and inflation a. expansionary gap b. recessionary gap 3. AD/AS diagram a. long-run AS b. short-run AS c. short-run equilibrium
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d. long-run equilibrium e. self-correcting economy 4. Sources of inflation a. excessive aggregate spending 5. Economic Naturalist 28.1: "How did inflation get started in the United Sates in the 1960's?" 6. inflation shocks 7. Economic Naturalist 28.2: "Why did inflation escalate in the United States in the 1970's?" 8. shocks to potential output a. aggregate supply shock 9. Economic Naturalist 28.3:”Why was the United States able to experience rapid growth and low inflation in the latter part of the 1990’s?” C. Controlling Inflation 1. Economic Naturalist 28.4: "How was inflation conquered in the 1980's?" 2. disinflation Appendix 28A: The Algebra of Aggregate Demand and Aggregate Supply



Economic Naturalist Discussion Questions 1. What sorts of actions might people take when they expect significant inflation in the near future? (adjust nominal interest rates , wages, etc. to keep real rates constant, buy items, etc.) 2. What does it mean when a payment is "indexed to inflation?" (it increases at the same rate as inflation to keep the real value constant) 3. What was Keynes' view of the self-correcting economy, based on the quote "In the long-run we're all dead." (the self-correction may take so long that we don't live to see it -- too much suffering takes place by the time the economy corrects itself)



Answers to Text Questions and Problems Answers to Review Questions



1. The AD curve shows the relationship between the inflation rate and short-run equilibrium output in the economy. As the inflation rate rises, the Federal Reserve raises the real interest rate, which reduces autonomous expenditure and in turn, short-run equilibrium output. Therefore, along the AD curve, as the inflation rate rises, the output level falls, leading to a downward-sloping curve (with inflation on the vertical axis and output on the horizontal axis). There are four other factors listed in this chapter that could lead to this downward slope: (1) inflationary effects on wealth and consumption, (2) inflationary effects on the redistribution of income and wealth, which in turn affect consumption, (3) inflationary effects on investment spending, and (4) inflationary effects on net exports (for a given exchange rate).
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2a. For given levels of inflation and the real interest rate, an increase in government purchases raises aggregate demand and short-run equilibrium output. Thus an increase in government purchases shifts the AD curve to the right. b. Because it leads consumers to spend more, a cut in taxes stimulates aggregate demand at each level of inflation, shifting the AD curve to the right. c. A decline in autonomous investment spending by firms reduces aggregate demand at each level of inflation, shifting the AD curve to the left. d. For each level of inflation, a lower real interest rate stimulates consumption and investment spending, raising aggregate demand and output. Thus, an easier policy by the Fed shifts the AD curve to the right. 3. Prices of commodities are set continuously in auction markets and therefore can adjust quickly to changes in supply or demand. However, most prices are not determined in auction markets but are set only periodically. In setting prices or wages for a longer period, individuals’ expectations of future inflation are important; the higher is expected inflation, the higher the future wage or price must be set in order to maintain the desired level of purchasing power. But expectations of inflation in turn depend in part on recent experience with inflation. So we have a vicious (or virtuous circle), as high inflation leads to high expectations of inflation, which in turn leads to high actual inflation (and the reverse if inflation is low). Together with long-term contracts that “lock in” prices and wages for a period of time, expectations of inflation contribute to inflation inertia, or “stickiness”. 4. Expansionary gaps tend to raise inflation, and recessionary gaps tend to reduce it. If an expansionary gap exists, for example, firms are producing above normal capacity. Eventually they will respond by attempting to raise their relative price (that is, raising their own price faster than the rate of inflation). As all firms try to do this, inflation will tend to speed up. Likewise, a recessionary gap implies that firms are producing below normal capacity. To stimulate demand for their products, firms will try to reduce their relative prices, leading to an overall slowdown in inflation. Graphically, the link between output gaps and inflation is captured by movements of the short-run aggregate supply (SRAS) line. If an expansionary gap exists at the current intersection of the SRAS line and the AD curve (which determines short-run equilibrium output), inflation rises and the SRAS line moves upward. If a recessionary gap exists in short-run equilibrium, inflation falls and the SRAS line moves downward. Inflation and the SRAS line adjust until the economy reaches long-run equilibrium at the intersection of the AD curve and the long-run aggregate supply (LRAS) line. 5. Short-run equilibrium occurs at the intersection of the AD curve and the SRAS line. When short-run equilibrium output is greater than potential output (that is, equilibrium is to the right of the LRAS line), an expansionary gap exists. The expansionary gap leads inflation to rise over time; the SRAS line, which shows the current rate of inflation,
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therefore also rises over time. The SRAS line continues to rise until it intersects the LRAS line and AD curve at point B. At point B, called the long-run equilibrium point, output equals potential output and the inflation rate is stable. (See figures 28.5, 28.6, and 27.7 in the text). 6. The answer is ambiguous, as whether stabilization policy is useful depends largely on the speed at which self-correction takes place. The more slowly the economy adjusts, the more likely it is that stabilization policy will be useful. Thus if the economy has many long-term contracts or other barriers to rapid adjustment, or if the economy is initially far from full employment, then stabilization policy is more likely to be useful. 7. During the 1960s expansionary fiscal policy (military expenditures for the Vietnam War, the Great Society) increased aggregate demand. This increase in demand was for the most part not offset by monetary policy, so that inflation resulted. During the 1970s, inflation shocks – large increases in the prices of energy and food – were the main source of inflation increases. 8. An adverse inflation shock (which shifts the SRAS line upwards) both raises inflation and creates a recessionary gap (with higher unemployment). Policymakers can respond only through monetary or fiscal policies that shift the AD curve. If they expand aggregate demand, shifting the AD curve to the right, they offset the recessionary impact but accept the higher rate of inflation permanently. If they do nothing, allowing the economy to self-correct, the surge in inflation will ultimately be eliminated but only at the cost of a potentially protracted recession and high unemployment. Thus an inflation shock creates a difficult dilemma for policymakers. 9. Assume for concreteness that the economy starts at full employment, but with an inflation rate higher than the Fed would like. To reduce inflation, the Fed tightens monetary policy, shifting the AD curve leftward. In the short run inflation is unchanged (the SRAS line has not shifted), output is lower (a recession), and the real interest rate is higher (tighter money means that the Fed raises the real interest rate at any given level of inflation). The recessionary gap implies that over time inflation will fall; graphically, the SRAS line shifts downward until long-run equilibrium is restored at the intersection of the AD curve, the LRAS line, and the SRAS line. In the long run inflation is lower and output returns to full employment. The real interest rate declines as inflation falls; indeed, in the long run it returns to its original full-employment value, consistent with equilibrium in the market for saving and investment. 10. Moderate and high rates of inflation can impose significant costs to the economy, in particular with respect to long run growth. Low and stable inflation helps reduce uncertainty for businesses and helps to encourage greater investment, which in turn leads to higher productivity and faster growth of potential output (higher standards of living). High and moderate inflation has been shown empirically to retard economic growth, thus policymakers attempt to keep inflation low, even though at times following this policy may lead to short-run costs in terms of higher unemployment and lower output.
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Answers to Problems



1. The table below illustrates the relationship among the inflation rate, the real interest rate, and the resulting equilibrium level of real output. The relationship between the inflation rate and the equilibrium level of real output (the AD curve) is graphed below the table. Inflation Rate (%) 4 3 2 1 0



r 0.06 0.05 0.04 0.03 0.02



Equilibrium Y 940 950 960 970 980



4.5 4.0 3.5



Inflation Rate



3.0 2.5 2.0 1.5 1.0 0.5 0.0 940



950



960



970



980



Output Y AD



2. If Y*=960, then given the policy reaction function in Table 14.1, the inflation rate consistent with equilibrium output at full employment (the long run equilibrium) is 2%. When the inflation rate is 2%, the Federal Reserve sets the real interest rate at 4% (.04) and short run equilibrium output equals 960, the full employment output level. Thus, in this example the Federal Reserve appears to have a long run objective of maintaining a 2% inflation rate. 3. a. In the short run, the equilibrium inflation rate and output level are given by the intersection of the SRAS and AD curves. Algebraically, the short run equilibrium level of output is found by substituting the current inflation rate into the AD equation. Thus, in the short run,
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Y = 13,000 − 20,000(.04) = 12,200 and inflation = 4%, the current level of inflation. b. In the long run, the equilibrium inflation rate and output level are given by the intersection of the LRAS and AD curves. Algebraically, the long-run equilibrium inflation rate is found by substituting the level of potential output into the AD equation. Thus, in the long run, 12,000 = 13,000 − 20,000π − 1,000 = −20,000π − 1,000 = π = .05 = 5% − 20,000 and the long-run level of output equals 12,000, the potential output level.



4. a. In the short run, the equilibrium inflation rate is simply the current inflation rate, 10%, and output equals Y = 1,000 - 1,000(.10) = 900. Thus, the economy is experiencing a recessionary gap, since Y < Y*. In the long run, the equilibrium output level is the level of potential output, 950. The long run equilibrium inflation rate is found by substituting Y* for Y in the AD curve equation and solving the inflation rate: 950 = 1000 − 1000π − 50 = −1000π − 50 = .05 = 5% − 1000 b. The initial values for the inflation rate and the output level are listed below in the row labeled “Quarter 0.” The resulting inflation rate and output level for each quarter (1 through 5) are listed. Note that in this example, “this quarter’s inflation rate” is determined from last quarter’s inflation rate and the difference between actual and potential output from the previous quarter (i.e. inflation occurs with a lag). Note that over time the inflation rate appears to be converging on the long run equilibrium inflation rate, 5%. Note also that the recessionary gap gets smaller each quarter as the economy moves toward potential GDP. Quarter 0 1 2 3 4 5



Inflation Rate 0.1000 0.0800 0.0680 0.0608 0.0565 0.0539



Y 900.000 920.000 932.000 939.200 943.520 946.112



Y* 950 950 950 950 950 950
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Y*-Y 50.000 30.000 18.000 10.800 6.480 3.888



5. In each part below, point A in the diagram corresponds to the initial situation, and point B shows the short-run effects of the change. From point B, the SRAS line adjusts up or down as needed to achieve long-run equilibrium (adjustment not shown). Long-run equilibrium in each figure is labeled point C. a. An increase in autonomous consumption shifts the AD curve right, increasing output in the short run. In the long run, inflation rises to a higher level and output returns to potential. b. A reduction in taxes increases consumer spending and hence aggregate demand. The graph and the results in the short run and the long run are the same as in part a. c. An easing of monetary policy lowers the real interest rate set by the Fed at each level of inflation. The aggregate demand curve shifts right. The graph and results are the same as in part a. d. A sharp drop in oil prices is a favorable inflation shock. The SRAS line shifts downward, reducing inflation and raising output. If potential output is unchanged, an expansionary gap exists and inflation will begin to rise. In the long run the economy returns to output and inflation as originally. e. Increased government purchases raise aggregate demand and shift the AD curve right. The graph and results are the same as in part a. 6. Refer to the figure below: Initially the economy is at equilibrium where a recessionary gap exists. If no action is taken, inflation will slow, the SRAS curve will fall to SRAS’, and output will return to potential output at the long-run equilibrium point. If this process plays out in 18 months or less, then by the time the tax cut is put in place the economy will already be back to full employment. The tax cut, which shifts the AD curve right, will thus cause the economy to “overshoot” full employment, leading to an expansionary gap. 7. The economy is initially at equilibrium when it is hit by both an inflation shock (shifting SRAS up to SRAS’) and a shock to potential output (reducing Y* and shifting LRAS leftward to LRAS’). The AD curve is unchanged. The short-run equilibrium is at the intersection of AD and SRAS’. Inflation has risen and output has declined. The new equilibrium is to the left of LRAS’, so that there is a recessionary gap even relative to the new, lower level of potential output. This need not be the case; if the inflation shock is smaller, the short-run equilibrium could be to the right of LRAS’, though still to the left of LRAS. Either way, however, the short-run effect of the combination shock is a recession plus higher inflation. In the long run, inflation and the SRAS curve will adjust as needed to bring the economy to long-run equilibrium. Note
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that at the new equilibrium output is permanently lower than it was at the initial equilibrium, as potential output has dropped. With no change in aggregate demand, inflation is also permanently higher. If the Fed responds to the oil price increase by tightening policy, the AD curve will shift left, along with the leftward shift of LRAS and the upward shift of SRAS. Inflation will not increase as much, either in the short run or the long run, but the short-run decline in output will be even worse. Output in the long run will equal the new, lower level of potential output, whether the Fed responds or not (monetary policy cannot affect potential output and thus cannot affect output in the long run). 8. a. If the Fed eases its monetary policy, shifting its policy reaction function down, this will reduce the real interest rate associated with a given level of inflation. Thus, for any given level of inflation, there will be an increase in autonomous expenditure (due to the Federal Reserve reducing interest rates), shifting the AD curve to the right. Shifting the AD curve to the right to close the recessionary gap reduces the unemployment rate and increases the output level (benefits). However, the cost is that the inflation rate will remain at its current level, rather than falling in response to the recessionary gap. b. If the Fed takes no action, the economy will continue with a recessionary gap longer, meaning that unemployment rates will be higher and output lower, for a longer period than if the Fed had reduced interest rates (as in part a) – this is the cost of taking no action. However, over time, the inflation rate will fall and the Fed will then respond (along its monetary policy reaction function) by reducing interest rates, leading to a move down and to the right along the AD curve. The economy will eventually return to a long run equilibrium at potential GDP, with a lower inflation rate than in part a (the benefit). 9. Determine the level of autonomous expenditure at each inflation rate by substituting the real interest rate, r, into the PAE equation. Autonomous expenditure is the amount of spending not related to output, Y. Short-run equilibrium output is determined for each inflation rate by setting PAE=Y (the short run equilibrium condition) and solving for Y. For example, when PAE = 2960+.8Y (π= 0.0, r = 0.02), equilibrium output occurs where



Y Y − .8Y .2Y Y



= 2960 + .8Y = 2960 = 2960 = 2960 × 5 = 14,800



Equilibrium output levels can be found for the remaining inflation rates in the same way. Finally, the AD curve simply graphs the relationship between the inflation rate and the equilibrium level of output at each inflation rate, taking into account the Federal Reserve’s monetary policy reaction function. The table below provides the inflation rate, the real interest rate, the PAE function, autonomous expenditure, and the resulting equilibrium output level.
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Inflation Rate



Real Interest Rate



0.0



0.02



0.01



0.03



0.02



0.04



0.03



0.05



0.04



0.06



Autonomous Equilibrium Expenditure Output



PAE 3000 + .8Y – 2000(.02) = 2960 +.8Y 3000 + .8Y – 2000(.03) = 2940 +.8Y 3000 + .8Y – 2000(.04) = 2920 +.8Y 3000 + .8Y – 2000(.05) = 2900 +.8Y 3000 + .8Y – 2000(.06) = 2890 +.8Y



2960



14,800



2940



14,700



2920



14,600



2900



14,500



2880



14,400



4 .5 4 .0 3 .5



Inflation Rate



3 .0 2 .5 2 .0 1 .5 1 .0 0 .5 0 .0 1 4 ,4 0 0



1 4 ,5 0 0



1 4 ,6 0 0



1 4 ,7 0 0



1 4 ,8 0 0



O u tp u t Y



AD



10.a. Planned aggregate expenditure (PAE) is given by PAE = C + I p + G + NX PAE = [1600 + .6(Y − 2000) − 2,000r ] + (2500 − 1,000r ) + 2000 + 50 PAE = 4950 − 3,000r + .6Y



b. The table below provides the inflation rate, the real interest rate, planned aggregate expenditure (PAE), and the resulting equilibrium output level. The AD curve illustrates the relationship between the inflation rate and the equilibrium output level, given in the first and last columns of the table.
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Inflation Rate 0.0 0.01 0.02 0.03 0.04



Real Interest Rate 0.02 0.03 0.04 0.05 0.06



PAE



Equilibrium Output



4890 + .6Y 4860 + .6Y 4830 + .6Y 4800 + .6Y 4770 + .6Y



12,225 12,150 12,075 12,000 11,925



4.5% 4.0%



Inflation Rate



3.5% 3.0% 2.5% 2.0% 1.5% 1.0% 0.5% 0.0% 11,925



12,000



12,075



12,150



12,225



Output Y AD



c. Planned aggregate expenditure (PAE) is now given by PAE = C + I p + G + NX PAE = [1600 + .6(Y − 2000) − 2,000r ] + (2500 − 1,000r ) + 2100 + 50 PAE = 5050 − 3,000r + .6Y



The table below provides the new inflation rate, real interest rate, planned aggregate expenditure (PAE), and equilibrium output levels. The AD curve illustrates the relationship between the inflation rate and the equilibrium output level, given in the first and last columns of the table. Note that the AD curve is now shifted to the right by 250 at each inflation rate (equilibrium output is 250 higher at each inflation rate). The increase in government purchases has shifted the AD curve to the right.
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Inflation Rate 0.0 0.01 0.02 0.03 0.04



Real Interest Rate 0.02 0.03 0.04 0.05 0.06



PAE



Equilibrium Output



4990 + .6Y 4960 + .6Y 4930 + .6Y 4900 + .6Y 4870 + .6Y



12,475 12,400 12,325 12,250 12,175



4.5% 4.0%



Inflation Rate



3.5% 3.0% 2.5% 2.0% 1.5% 1.0% 0.5% 0.0% 12,175



12,250



12,325



12,400



12,475



Output Y AD



11. The table below provides the inflation rate, the real interest rate, planned aggregate expenditure (PAE), and the resulting equilibrium output level. The AD curve illustrates the relationship between the inflation rate and the equilibrium output level, given in the first and last columns of the table. For this problem, PAE = 4950 + .6Y – 3000r, the same as in Problem 10a. Note that for each inflation rate lower than .04, the real interest rate set by the Federal Reserve is higher than in Problem 10. Thus, the equilibrium output level for each of these inflation rates (except at 4%) will be less than that given in Problem 10; that is, the AD has tilted down and to the left.
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Inflation Rate 0.0 0.01 0.02 0.03 0.04



Real Interest Rate 0.04 0.045 0.05 0.055 0.06



PAE



Equilibrium Output



4830 + .6Y 4815 + .6Y 4800 + .6Y 4785 + .6Y 4770 + .6Y



12,075.00 12,037.50 12,000.00 11,962.50 11,925.00



4.5% 4.0%



Inflation Rate



3.5% 3.0% 2.5% 2.0% 1.5% 1.0% 0.5% 0.0% 11,925



11,962.50



12,000



12,037.50



12,075



Output Y AD



b. The table below provides the new inflation rate, real interest rate, planned aggregate expenditure (PAE), and equilibrium output levels. The AD curve illustrates the relationship between the inflation rate and the equilibrium output level, given in the first and last columns of the table. Note that the AD curve is now shifted to the right by 37.50 at each inflation rate (equilibrium output is 37.50 higher at each inflation rate). The reduction in interest rates by the Federal Reserve has shifted the AD curve to the right. Real Inflation Equilibrium Interest PAE Rate Output Rate 0.0 0.035 4845 + .6Y 12,112.50 0.01 0.04 4830 + .6Y 12,075.00 0.02 0.045 4815 + .6Y 12,037.50 0.03 0.05 4800 + .6Y 12,000.00 0.04 0.055 4785 + .6Y 11,962.50 Copyright  2004 – The McGraw-Hill Companies



5% 4%



Inflation Rate



4% 3% 3% 2% 2% 1% 1% 0% 11,962.50



12,000



12,037.50



12,075



12,112.50



Output Y AD



Sample Homework Assignment 1. For each of the following, use an AD - AS graph to show the short-run effects on output and inflation. Assume the economy starts in long-run equilibrium. a. a tightening of monetary policy by the Fed b. a decrease in government purchases due to Congressional budget cuts c. a decrease in autonomous net exports due to decreased demand for U.S. products abroad 2. Assume the aggregate demand in the fictitious country "Alpha" depends on real GDP and the real interest rate according to the following equation: AD = 2000 + .75Y - 1000r The Central Bank of Alpha has announced that it will set the real interest rate according to the following policy reaction function: Rate of inflation



Real interest rate



0.0 0.01



.01 .02
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0.02 0.03 0.04



.03 .04 .05



For the rates of inflation given, find aggregate demand in Alpha and graph the AD curve. 3. An economy is described by the following equations: C = 800 + .3 (Y - T) - 1000r Ip = 1000 - 400r G = 1000 NX = 40 T = 1000 The central bank's policy reaction function is the same as in problem 2 above. a. Find an equation that relates AD to output and the real interest rate. b. Make a table showing the relationship between AD (short-run equilibrium output) and inflation for inflation rates between 0% and 4%. c. Graph the AD curve for the economy. Key 1a. AD curve shifts left b. AD curve shifts left c. AD curve shifts right



2. rate of inflation .04 .03 .02 .01 AD 7840 7880 7920 7960 8000 3a. AD = 2540 + .3Y - 1400r
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output



b.



inflation rate 0.0 0.01 0.02 0.03 0.04



output 3629 3609 3589 3569 3549



c. inflation .04 .03 .02 .01 AD 3549 3569 3589 3609



output



Sample Quiz Multiple Choice



1. The main shortcoming of the basic Keynesian model is that it does not explain a. b. c. d. e.



output. aggregate demand. aggregate supply. inflation. interest rates.



2. The slope of the aggregate demand curve is a. b. c. d. e.



variable. negative. positive. zero. infinite.



3. Which of the following will NOT shift the aggregate demand curve? Copyright  2004 – The McGraw-Hill Companies



a. b. c. d. e.



an increase in autonomous consumption an increase in taxes an increase in aggregate supply an increase in net exports a change in the Fed's monetary policy



4. The tendency for inflation to change relatively slowly is sometimes called a. b. c. d. e.



inflation inertia. disinflation. inflation shock. equilibrium. Inflation constancy.



5. The slope of the long-run aggregate supply line is a. b. c. d. e.



variable. negative. positive. zero. infinite.



6. The slope of the short-run aggregate supply line is a. b. c. d. e.



variable. negative. positive. zero. infinite.



7. Which of the following is a potential source of inflation? a. b. c. d. e.



excessive aggregate demand inflation shock aggregate supply shock a shock to potential output all of the above



8. A war and associated military buildup will cause a. b. c. d.



AD to shift right. AD to shift left. AS to shift right. AS to shift left.
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e. AD and AS to both shift right 9. Which of the following contributed to the rise of inflation that began in the late 1960s? a. b. c. d. e.



increases in government spending on the military FED policy increases in government spending on social programs all of the above it has never been determined



10. A substantial reduction in the rate of inflation is called a. b. c. d. e.



an inflation shock. disinflation. inflation inertia. negative inflation. a price war.



Problems/Short Answer



1. Use an AD-AS graph to show the effects on short-run equilibrium output if the demand for U.S. products abroad increases. 2. Assume the aggregate demand in the fictitious country "Alpha" depends on real GDP and the real interest rate according to the following equation: AD = 500 + .8Y - 1000r The Central Bank of Alpha has announced that it will set the real interest rate according to the following policy reaction function: Rate of inflation



Real interest rate



.01 .03 .05



.04 .06 .08



For the rates of inflation given, find aggregate demand in Alpha and graph the AD curve.
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Key Multiple Choice



1. d 2. b 3. c 4. a 5. e 6. d 7. e 8. a 9. d 10. b Problems/Short Answer



1. AD curve shifts left 2. inflation 5 3 1 AD 2250 2350 2450
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output



Notes on Teaching:



Part 9 The International Economy



Overview Part IX presents the foreign exchange market. It uses the supply and demand model to explain the determination of exchange rates and how alternative exchange rate systems affect the economy. The chapter also presents the use of the exchange rate as a tool of monetary policy. What’s New? In the first edition, the international economy, both international trade and foreign exchange markets were presented in part VIII. In the second edition, the chapter on International Trade now makes up part V and the chapter, “Exchange Rates and the Open Economy” is included as part IX. Notes and Suggestions This chapter uses the familiar supply and demand model to present foreign exchange markets. It is much easier for students if they can see come to see that the analysis in currency markets as the same analysis presented in product and factor markets. Exchange rates can seem very confusing unless a students sees that buying and selling currencies follows the same laws of supply and demand that were discussed in goods markets. It is helpful for students to take the time to identify what each party in a market has (e.g. yen), what they would like to have (e.g. a U.S. product), and what they need in order to get it (e.g. dollars). This can help students to correctly identify how changes in either foreign or domestic economies can affect the markets for foreign exchange.
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Chapter 29 Not present in the Italian Edition Exchange Rates and the Open Economy Overview This chapter discusses exchange rates and the role they play in open economies. It distinguishes between nominal and real exchange rates and shows the effects of exchange rates on imports and exports. Both fixed and flexible exchange rates are covered. The chapter presents alternative theories of the determination of exchange rates, including the supply-and-demand model.



Core Principles Equilibrium Principle - the chapter uses the equilibrium principle in discussing the law of one price.



Important Concepts Covered • • • • • • • • • • • • •



Nominal and real exchange rates Appreciation/depreciation Fixed exchange rates Flexible exchange rates Law of one price Purchasing power parity Foreign exchange market Fundamental value of the exchange rate Devaluation/revaluation Over- and under-valued exchange rates International reserves Balance of payments surplus/deficit Speculative attack



Teaching Objectives After completing this chapter, you want your students to be able to: Define nominal exchange rate, appreciation, depreciation Calculate the nominal exchange rate between two currencies Define flexible and fixed exchange rates, foreign exchange market, and real exchange rate Copyright  2004 – The McGraw-Hill Companies



Calculate the real exchange rate between two currencies Discuss the effects of real exchange rates on net exports Define the law of one price and purchasing power parity Discuss the PPP theory and its implications Discuss the shortcomings of the PPP theory Use supply and demand analysis to determine the equilibrium exchange rate Define fundamental value of the exchange rate Identify the factors that cause changes in the equilibrium exchange rate Explain the links between monetary policy and the exchange rate Explain how a fixed exchange rate is set Define devaluation, revaluation, and overvalued and undervalued exchange rates Discuss the alternative actions a government can take when its currency is overvalued Define international reserves and balance-of-payments deficit and surplus Calculate the balance-of-payments deficit Define speculative attack Compare fixed and flexible exchange rate systems



In-Class Activities The "Interest Rates and Exchange Rates" video from the "Introductory economics" series. The "Stabilization Policy for a Small Open Economy" video from the "Introductory Economics" series. "Exchange Rates" Video #28 in the "Economics U$A" video series. "The International Monetary Fund: Financial Cure or Catastrophe?" video available from Films For the Humanities and Sciences. "The History of the European Monetary Union" video available from Films For the Humanities and Sciences.



Chapter Outline I. II.



Introduction/Overview Exchange Rates A. Nominal 1. appreciation 2. depreciation 3. nominal exchange rate 1973-2000 graph B. Flexible versus fixed exchange rates 1. flexible exchange rates a. foreign-exchange market 2. fixed exchange rates C. Real exchange rates 1. comparing prices expressed in different currencies
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III.



IV.



V.



VI.



2. Economic Naturalist 29.1: "Does a strong currency imply a strong economy?" The determination of the exchange rate A. Purchasing power parity 1. the law of one price 2. example using the Indian rupee and the Australian dollar 3. inflation and the nominal exchange rate 4. shortcomings of the PPP theory B. Supply-and-demand analysis 1. supply of dollars 2. demand for dollars 3. equilibrium value of the dollar 4. fundamental value of the exchange rate 5. changes in the supply of dollars (increase) a. increased preference for foreign goods b. increase in domestic real GDP c. increase in the real interest rate on foreign assets 6. changes in the demand for dollars (increase) a. increased preference for domestic goods b. increase in real GDP abroad c. increase in the real interest rate on domestic assets Monetary policy and the exchange rate 1. Economic Naturalist 29.2: "Why did the dollar appreciate nearly 50% in the first half of the 1980's?" 2. the exchange rate as a tool for monetary policy Fixed exchange rates A. How to fix an exchange rate 1. devaluation 2. revaluation a. overvalued exchange rate b. undervalued exchange rate 3. international reserves a. balance-of-payments deficit b. balance-of-payments surplus 4. speculative attack 5. monetary policy and the fixed exchange rate 6. Economic Naturalist 29.3:"What were the causes and consequences of the East Asian crisis of 1997-1998?" 7. the International Monetary Fund 8. Economic Naturalist 29.4: "How did policy mistakes contribute to the Great Depression?" Should Exchange rates be Fixed or Flexible? A. Economic naturalist 29.5:"Why have eleven countries adopted a common currency?"
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"Economic Naturalist" Discussion Questions 1. If you are traveling abroad (and have not yet changed your dollars into the domestic currency), would you want the dollar to appreciate or depreciate? Why? (appreciate so that the dollars will buy more of the domestic currency, allowing you to buy more on your trip using the same number of dollars) 2. In what way does an appreciating dollar hurt the U.S. economy? (more tourism abroad, fewer exports/more imports) 3. What effect will the adoption of the "euro" have on the transactions costs of traveling through Europe? Give examples. (decrease)



On The Web Site The interactive graphing exercise has students shift supply and demand curves in a foreign exchange market and observe the effects of the shifts on the equilibrium exchange rate and the equilibrium quantity of currency traded.



Answers to Text Questions and Problems



Answers to Review Questions 1. A dollar can be traded for either 110 yen or 10 pesos. Therefore 110 yen = 10 pesos. The yen-peso exchange rate can be expressed either as 11 yen/peso, or as 1/11 peso/yen (= 0.09 peso/yen). 2. The nominal exchange rate is the rate at which two currencies can be traded for each other. The real exchange rate is the rate at which foreign and domestic goods can be traded for each other; more precisely, the real exchange rate is the price of the average domestic good or service relative to the price of the average foreign good or service, when prices are expressed in terms of a common currency. A formula for the real exchange rate is eP/Pf, where e is the nominal exchange rate, P is the domestic price level, and Pf is the foreign price level. As the formula shows, an increase in the nominal exchange rate e also tends to increase the real exchange rate. The real exchange rate tells us how expensive domestic goods and services are relative to foreign goods and services, and thus it is the type of exchange rate most directly relevant to a country’s ability to export. 3. Crude oil: yes, this is a standardized product with transportation costs that are low relative to its value. Fresh milk: probably not, as possible spoilage increases the cost of transporting it long distances. Taxi rides: no, not traded internationally. CD recordings by local artists: no, they are non-standardized goods.



Copyright  2004 – The McGraw-Hill Companies



4. U.S. households supply dollars to obtain foreign currencies, which they need to buy foreign goods, services, and assets. Likewise, foreigners demand dollars in exchange for their own currencies in order to buy U.S. goods, services, and assets. 5. An easing of monetary policy lowers the real interest rate, which makes domestic financial assets less attractive to financial investors. Foreigners demand less domestic currency (they don’t want to buy as many domestic assets), so the value of the exchange rate falls (depreciation). Depreciation makes domestic goods and services cheaper relative to foreign goods and services, promoting net exports. The increase in net exports raises aggregate demand, strengthening the effect of the easier monetary policy on output and employment. In general, under flexible exchange rates, changes in the exchange rate reinforce the effects of tightening or easing of monetary policy. 6. An overvalued exchange rate is a fixed exchange rate whose official value exceeds its fundamental value, as determined by supply and demand in the foreign exchange market. Ways to respond to overvaluation include devaluation, imposing restrictions on trade and capital flows, using international reserves to buy back the excess supply of domestic currency, and tightening monetary policy in order to increase the fundamental value of the exchange rate. Devaluation, or more generally, changing the value of the exchange rate whenever the fundamental value changes amounts to having a flexible exchange rate. Imposing restrictions on trade and capital flows is bad for economic efficiency and growth. Using international reserves only works until the central bank’s reserves run out, after which the exchange rate may undergo a speculative attack. Using monetary policy to eliminate overvaluation may be the best approach, but it has the disadvantage that if monetary policy is used to support the fixed exchange rate, it is no longer available for stabilizing output and employment. 7. See Figure 29.7. In a speculative attack financial investors sell domestic-currency assets, then supply the domestic currency they receive for these assets to the foreign exchange market. Thus the supply curve for the domestic currency moves sharply to the right. In order to maintain the fixed exchange rate, the central bank must use its international reserves to buy the large quantity of its own country’s currency flooding the foreign exchange market. Hence its reserves are depleted more quickly. When the central banks international reserves are so low that it can no longer support the currency, a devaluation to the currency’s fundamental value must result. 8. As discussed in Review Question 5, under a flexible-exchange-rate system the movement of the exchange rate tends to strengthen the ability of monetary policy to stabilize output. For example, a tight monetary policy raises the real interest rate and makes domestic assets more attractive to financial investors. The resulting increase in the demand for the domestic currency causes an appreciation, which makes it more difficult for domestic producers to export. The decline in net exports reinforces the negative impact of the tight monetary policy on output. In contrast, under fixed exchange rates, monetary policy must be used to keep the fundamental of the exchange rate near the official value, and thus it is no longer available to use for stabilization purposes.
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Fixed exchange rates are more predictable than flexible exchange rates in the short run, as flexible exchange rates vary from moment to moment with shifts in supply and demand in the foreign exchange market. However, fixed exchange rates are subject to periodic speculative attacks, which can result in a large change in their value. So in the long run, the value of an exchange rate that is currently fixed may be no more predictable than the value of a flexible exchange rate.



Answers to Review Problems 1. From Table 29.1, 9.985 pesos equal one dollar, and 118.000 yen equal one dollar. Therefore 9.985 pesos = 118.000 yen Dividing both sides by 118.0, we find that 0.0846 pesos equal one yen, so the exchange rate is 0.0846 pesos/yen. Alternatively, dividing both sides by 9.985, we find an exchange rate of 11.82 yen/peso. (We can get the same result by taking the reciprocal of 0.0846.) If the peso appreciates 10% against the dollar, then 9.985 pesos buys 1.10 dollars. So the peso-dollar exchange rate is now 9.985/1.10 or 9.077 pesos to the dollar. Setting 9.077 pesos equal to 118.00 yen, we find the exchange rate to be 9.077/118.00 = 0.0769 pesos/yen, or 118.00/9.077 = 13.0 yen/peso. 2. In dollars, the British automobile costs £20,000 x $1.50/£ or $30,000. The price of the U.S. car relative to the British car is thus $26,000/$30,000 = 0.867, that is, the U.S. car is cheaper. From the British perspective, the value of the U.S. car in pounds is 26,000/1.50 = £17,333. The price of the British car relative to the U.S. car is £20,000/£17,333 = 1.154 (which, by the way, equals 1/0.867). So, either way we calculate it, we find that the British car is more expensive and the U.S. car is more competitively priced. 3. One blue was worth two reds both last year and this year, so there has been no change in the nominal exchange rate, which is 2 red/blue. The real exchange rate is eP/Pf. Treating Blueland as the home country, last year we had e = 2 red/blue, P = 100, and Pf = 100, so the real exchange rate was 2*100/100 = 2.0. This year we have e = 2 red/blue, P = 110, and Pf = 105, so the real exchange rate is 2*110/105 = 2.095. Blueland’s real exchange rate has appreciated about 4.75 percent since last year. The increase in Blueland’s real exchange rate makes its exports more expensive relative to Redland’s, which should hurt Blueland’s exports. 4a. If the nominal exchange rate is 100 yen per dollar, the price of Japanese cars in dollars is 2,500,000/100 or $25,000, and the price of U.S. cars in yen is 20,000*100 or 2,000,000 yen. U.S. car sales to Japan are 10,000 – 0.001(2,000,000) = 8,000, and Japanese car sales to the U.S. are 30,000 – 0.2(25,000) = 25,000, so net exports to Japan Copyright  2004 – The McGraw-Hill Companies



equal 8,000 – 25,000 or –17,000 cars. The real exchange rate from the perspective of the United States is the dollar price of a U.S. car divided by the dollar price of a Japanese car, or 20,000/25,000 = 0.8. b. If the yen depreciates (the dollar appreciates) to 125 yen/dollar, then the price of Japanese cars in dollars is 2,500,000/125 = $20,000, and the price of U.S. cars in yen is 20,000*125 = 2,500,000 yen. U.S. car sales to Japan are 10,000 – 0.001(2,500,000) = 7,500, and Japanese sales to the U.S. are 30,000 – 0.2*20,000 = 26,000. So U.S. net exports to Japan have fallen to 7,500 – 26,000 = -18,500 cars. The real exchange rate from the perspective of the U.S. is the dollar price of a U.S. car divided by the dollar price of a Japanese car, or 20,000/20,000 = 1.0. So we conclude that an increase in the U.S. real exchange rate, from 0.8 to 1.0, is associated with a decline in U.S. net exports, from –17,000 to –18,500. 5a. Since gold should cost the same in both locations, we have $350/ounce = 2,800 pesos/ounce 1 dollar = 8 pesos So the exchange rate is 8 pesos/dollar. b. Now we have $350/ounce = 4,200 pesos/ounce, so 1 dollar = 12 pesos, that is the exchange rate has changed to 12 pesos/dollar. This example illustrates that the country with high inflation (Mexico) will have an exchange rate depreciation, while the exchange rate of the low-inflation country (the U.S.) will appreciate. c. From part b, based on comparing the price of gold in the U.S. and Mexico, the exchange rate is 12 pesos/dollar. If crude oil costs $30/barrel in the U.S., it should cost 30*12 = 360 pesos/barrel in Mexico. d. The law of one price says that Price of gold in U.S. dollars = (U.S. dollar/Canadian dollar) x Price of gold in Canadian dollars $350/ounce = 0.70 x Price of gold in Canadian dollars



Price of gold in Canadian dollars = $350/0.70 = 500 Canadian dollars/ounce 6a. U.S. assets become less attractive, so the demand for dollars falls. The dollar depreciates. b. The demand for U.S. goods (software) falls, so the demand for dollars falls. The dollar depreciates. c. Financial investors switch funds from U.S. assets to East Asian assets, demand fewer dollars (or supplying more). The dollar depreciates. d. As Americans are dissuaded from buying imported automobiles, they supply fewer dollars to the foreign exchange market. The dollar appreciates. Copyright  2004 – The McGraw-Hill Companies



e. Financial investors would anticipate that the Fed will lower interest rates, making U.S. financial assets less attractive. The demand for dollars falls and the dollar depreciates. This effect may be offset to some degree by the impending recession itself, which would be expected to lower the U.S. demand for imports and hence reduce the supply of dollars, putting upward pressure on the dollar. f. As Americans increase their spending on imported goods they supply more dollars to the foreign exchange market. The dollar depreciates. 7a. Set quantities demand and supplied equal: 30,000 – 8,000e = 25,000 + 12,000 e 5,000 = 20,000e e = 0.25 dollars/shekel b. The official value of the shekel, 0.30 dollars, exceeds the fundamental value, 0.25 dollars, so the shekel is overvalued. At 0.30 dollars/shekel, the demand for shekels is 30,000 – 8,000(0.30) = 27,600, and the supply of shekels is 25,000 + 12,000(0.30) = 28,600. The balance-of-payments deficit equals shekels supplied less shekels demanded, equal to 28,600 – 27,600 = 1000 shekels. The government will have to use 1000 shekels’ worth of reserves (equal to 1000*0.30 = $300) each period to buy up the excess supply of shekels in the foreign exchange market. Hence the country’s international reserves will decline over time. c. If the shekel is fixed at 0.20 dollars, less than the fundamental value of 0.25 dollars, the shekel is undervalued. With an undervalued currency, the country will have a balance of payments surplus, equal to the demand for shekels minus the supply of shekels. The demand for shekels at an exchange rate of 0.20 dollars/shekel is 30,000 – 8,000(0.20) = 28,400, and the supply of shekels is 25,000 + 12,000(0.20) = 27,400, so the balance of payments surplus is 28,400 – 27,400 = 1,000. The country must print 1000 shekels per period and use these to acquire foreign currencies being offered on the foreign exchange market. Thus the country’s international reserves will grow over time. 8a. Problem 7, part b, showed that the government could support the shekel by using up reserves of $300 per year, when its official value if 0.30 dollars/shekel. Since the government’s international reserves equal $600, it should be able to maintain the overvalued exchange rate for the next year if nothing else changes. b. Foreign financial investors will be concerned about the possible devaluation because it will reduce the dollar value of any shekel-denominated investments they have. For example, a 1000-shekel bond is worth $300 when the exchange rate is 0.30 dollars/shekel, but it is only worth $250 when the exchange rate is 0.25 dollars/shekel. The threat of devaluation thus raises the possibility that foreign financial investors will suffer a large capital loss on their shekel investments. c. To purchase the 5,000 shekels being sold on the market at the official rate of 0.30 dollars/shekel, the government needs 5,000 * 0.30 or $1,500 in reserves. It has only $600 in reserves. Hence it will not be able to buy all the shekels coming onto the market and will be forced to devalue.
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d. The forecast is “self-fulfilling”, since if financial investors believe a devaluation is coming and act on this belief, they will in fact force a devaluation. But if they don’t believe a devaluation is coming (and hence don’t convert their 5,000 shekels in deposits), then the government can maintain the official value of the shekel for at least a while longer. 9a. If the real interest rate in Eastland is higher than the real interest rate in Westland, financial investors in Westland will want to buy Eastland assets, and hence will demand eastmarks. The demand equation shows that, the greater the difference between the real returns in Eastland and Westland, the higher the demand for eastmarks. Similarly, if the return in Eastland is greater than the return in Westland, financial investors in Eastland will not be eager to buy Westland’s financial assets, and thus will not supply so many eastmarks to the foreign exchange market. The supply equation implies that, the greater the difference between the real returns in Eastland and Westland, the fewer eastmarks will be supplied to the foreign exchange market. b. If the real interest rates are equal, the last term drops out of both the supply and demand equations. Setting demand equal to supply we can find the fundamental value of the eastmark: 25,000 – 5,000e = 18,500 + 8,000e 6,500 = 13,000e e = 0.5 westmarks/eastmark c.



Now rE – rW = 0.10 – 0.12 = -0.02. Setting demand equal to supply we have 25,000 – 5,000e + 50,000(-0.02) = 18,500 + 8,000e – 50,000(-0.02) 24,000 – 5,000e = 19,500 + 8,000e 4,500 = 13,000e e = 0.346 westmarks/eastmark



So the increase in Westland’s real interest rate has caused the fundamental value of the eastmark to decline, relative to the westmark. d. The depreciation of the eastmark makes Eastland’s goods cheaper abroad, and makes imports from Westland more expensive. So the depreciation should raise Eastland’s net exports and hence its aggregate demand. e. To restore the fundamental value of the eastmark to 0.5 westmarks/eastmark, Eastland will have to match the real interest rate increase in Westmark, setting rE = 0.12. If the difference in real interest rates is zero, then the same calculation as in part b shows that e = 0.5. However, the higher real interest rate in Eastland will depress aggregate demand and output. f. Because of the fixed exchange rate, Eastland was forced to match Westland’s monetary tightening, whether or not it was an appropriate move for Eastland’s domestic economy. This illustrates the point that maintaining a fixed exchange rate eliminates a country’s ability to use monetary policy independently to stabilize its domestic economy.
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Sample Homework Assignment



1. Coconut grown in Papua New Guinea is priced at K2 (Kina) per pound. Comparable coconut grown in Hawaii is priced at $2.60 per pound. One Kina trades for .8 in the foreign exchange market. a. Find the real exchange rate for a pound of coconut from the perspective of the U.S. b. Find the real exchange rate for coconut from the perspective of Papua New Guinea. c. Which country's coconut is priced more competitively? 2. How would each of the following be likely to affect the value of currency in the fictitious country "Alpha"? a. b. c. d.



Alphan stocks are perceived as being less risky assets. Alphan consumers increase their spending on imported goods. The central bank in Alpha reports that it is undertaking policies to prevent inflation. The government of Alpha places quotas on imported goods.



3. The demand for and supply of Somali Shillings in the foreign exchange market are given below. The nominal exchange rate is expressed as U.S. dollars per Somali Shilling. Demand - 10,000 - 2e Supply - 500 + 2e a. What is the fundamental value of the Somali Shilling? b. If the Somali Shilling is fixed at 3000 is it over valued or undervalued? c. What will happen to Somali international reserves over time if it maintains the fixed exchange rate? d. If Somalia undergoes a speculative attack, what will happen to their international reserves? Key



1.a. .8(2.6)/2 = 1.04 b. 2(1.25)/2.6 = .96 c. Papua New Guinea 2.a. increase b. decrease c. increase d. increase 3.a. 2375 Copyright  2004 – The McGraw-Hill Companies



b. overvalued c. Somali reserves will decline. d. To maintain the fixed exchange rate will require the central bank to spend more international reserves.



Sample Quiz Multiple Choice



1. The rate at which two currencies can be traded for each other is called the a. b. c. d. e.



nominal exchange rate. real exchange rate. nominal trade rate. real trade rate. real currency rate.



2. A decline in the value of a currency relative to other currencies is called a. b. c. d. e.



inflation. deflation. disinflation. appreciation. depreciation.



3. The market on which currencies of various nations are traded is called the a. b. c. d. e.



currency exchange market. world money market. foreign-exchange market. flexible-exchange market. international exchange market.



4. The price of the average domestic good or service relative to the price of the average foreign good or service when prices are expressed in a common currency is the a. b. c. d. e.



nominal exchange rate. real exchange rate. comparative exchange rate. relative exchange rate. price exchange rate.



5. Net exports will tend to be high when a. nominal exchange rates are low. Copyright  2004 – The McGraw-Hill Companies



b. c. d. e.



nominal exchange rates are high. real exchange rates are high. real exchange rates are low. real imports are high.



6. If transportation costs are relatively low, the price of an internationally traded commodity must be the same in all locations. This is a statement of a. b. c. d. e.



purchasing power parity. the principle of constant price. the law of one price. comparative advantage. the benefits of international trade.



7. Which of the following will increase the supply of dollars? a. b. c. d. e.



An increase in the preference for U.S. goods. A decrease in U.S. real GDP. An increase in the real interest rate on Japanese assets. An increase in U.S. real GDP. An increase in the real interest rate on Mexican assets.



8. Which of the following will increase the demand for dollars? a. b. c. d. e.



An increase in the preference for U.S. goods. An increase in real GDP abroad. An increase in the real interest rate on U.S. assets. All of the above. None of the above.



9. A reduction in the official value of a currency is called a. b. c. d. e.



appreciation. depreciation. devaluation. revaluation. deflation.



10. A massive selling of domestic-currency assets by financial investors is called a(n) a. b. c. d. e.



overvaluation. market correction. speculative attack. devaluation. depreciation.
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Problems/Short Answer



1. Coffee grown in Guatemala is priced at 17 Quetzal's per pound. Comparable coffee grown in the U.S. priced at $8.60 per pound. One Quetzal trades for 6.8 in the foreign exchange market. a. Find the real exchange rate for a pound of coconut from the perspective of the U.S. b. Find the real exchange rate for coconut from the perspective of Guatemala. c. Which country's coffee is priced more competitively? 2. The demand for and supply of Thai Baht in the foreign exchange market are given below. The nominal exchange rate is expressed as U.S. dollars per Thai Baht. Demand - 1000 - 12e Supply - 50 + 14e a. What is the fundamental value of the Thai Baht? b. If the Thai Baht is fixed at 30 is it over valued or undervalued? c. What will happen to Thai international reserves over time if it maintains the fixed exchange rate? Key Multiple Choice 1. a 2. e 3. c 4. b 5. d 6. c 7. d 8. d 9. c 10. c Problems/Short Answer



1.a. 6.8 (8.6)/17 = 3.44 b. .15(17)/8.6 = .30 c. Guatemala 2.a. 36.54 b. undervalued c. Thai reserves will increase.
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