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Preface

We have written a fundamentally different text for principles of economics, based
on two premises:

1. Students are motivated to study economics if they see that it relates to
their own lives.

2. Students learn best from an inductive approach, in which they are first
confronted with a question and then led through the process of how to
answer that question.

The intended audience of the textbook is first-year undergraduates taking courses
on the principles of macroeconomics and microeconomics. Many may never take
another economics course. We aim to increase their economic literacy both by
developing their aptitude for economic thinking and by presenting key insights
about economics that every educated individual should know.

Applications ahead of Theory

We present all the theory that is standard in books on the principles of
economics. But by beginning with applications, we also show students why this
theory is needed.

We take the kind of material that other authors put in “applications boxes” and
place it at the heart of our book. Each chapter is built around a particular business
or policy application, such as (for microeconomics) minimum wages, stock
exchanges, and auctions, and (for macroeconomics), social security, globalization,
and the wealth and poverty of nations.

Why take this approach? Traditional courses focus too much on abstract theory
relative to the interests and capabilities of the average undergraduate. Students are
rarely engaged, and the formal theory is never integrated into the way students
think about economic issues. We provide students with a vehicle to understand the
structure of economics, and we train them how to use this structure.



Preface

A New Organization

Traditional books are organized around theoretical constructs that mean
nothing to students. Our book is organized around the use of economics.

Our applications-first approach leads to a fundamental reorganization of the
textbook. Students will not see chapters with titles like “Cost Functions” or “Short-
Run Fluctuations.” We introduce tools and ideas as, and when, they are needed.
Each chapter is designed with two goals. First, the application upon which the
chapter is built provides a “hook” that gets students’ attention. Second, the
application is a suitable vehicle for teaching the principles of economics.

Learning through Repetition

Important tools appear over and over again, allowing students to learn from
repetition and to see how one framework can be useful in many different
contexts.

Each piece of economic theory is first introduced and explained in the context of a
specific application. Most are reused in other chapters, so students see them in
action on multiple occasions. As students progress through the book, they
accumulate a set of techniques and ideas. These are collected separately in a
“toolkit” that provides students with an easy reference and also gives them a
condensed summary of economic principles for exam preparation.

A Truly International Book

International economics is not an afterthought in our book; it is integrated
throughout.

Many other texts pay lip service to international content. We have taught in
numerous countries in Europe, North America, and Asia, and we use that expertise
to write a book that deals with economics in a globalized world.

Rigor without Fear

We hold ourselves to high standards of rigor yet use mathematical argument
only when it is truly necessary.
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We believe students are capable of grasping rigorous argument, and indeed are
often confused by loose argumentation. But rigor need not mean high mathematical
difficulty. Many students—even very bright ones—switch off when they see a lot of
mathematics. Our book is more rigorous yet less overtly mathematical than most
others in the market. We also include a math/stat toolkit to help students
understand the key mathematical tools they do need.

A Textbook for the 21st Century

We introduce students to accessible versions of dynamic decision-making,
choice under uncertainty, and market power from the beginning.

Students are aware that they live in an uncertain world, and their choices are made
in a forward-looking manner. Yet traditional texts emphasize static choices in a
world of certainty. Students are also aware that firms typically set prices and that
most firms sell products that are differentiated from those of their competitors.
Traditional texts base most of their analysis on competitive markets. Students end
up thinking that economic theory is unrealistic and unrelated to the real world.

We do not shy away from dynamics and uncertainty, but instead introduce students
to the tools of discounted present value and decision-making under uncertainty. We
also place relatively more emphasis on imperfect competition and price-setting
behavior, and then explain why the competitive model is relevant even when
markets are not truly competitive. We give more prominence than other texts to
topics such as basic game theory, statistics, auctions, and asset prices. Far from
being too difficult for principles students, such ideas are in fact more intuitive,
relevant, and easier to understand than many traditional topics.

At the same time, we downplay some material that is traditionally included in
principles textbooks but that can seem confusing or irrelevant to students. We
discuss imperfect competition in terms of market power and strategic behavior, and
say little about the confusing taxonomy of market structure. We present a
simplified treatment of costs that—instead of giving excruciating detail about
different cost definitions—explains which costs matter for which decisions, and
why.

A Non-Ideological Book

We emphasize the economics that most economists agree upon, minimizing
debates and schools of thought.



Preface

There is probably less ideological debate today among economists than there has
been for almost four decades. Textbooks have not caught up. We do not avoid all
controversy, but we avoid taking sides. We choose and present our material so that
instructors will have all the tools and resources they need to discuss controversial
issues in the manner they choose. Where appropriate, we explain why economists
sometimes disagree on questions of policy.

Most key economic ideas—both microeconomic and macroeconomic—can be
understood using basic tools of markets, accounting identities, and budget sets.
These are simpler for students to understand, are less controversial within the
profession, and do not require allegiance to a particular school of thought.

A Single Voice

The book is a truly collaborative venture.

Very often, coauthored textbooks have one author for microeconomics and another
for macroeconomics. Both of us have researched and taught both microeconomic
and macroeconomic topics, and we have worked together on all aspects of the book.
This means that students who study both microeconomics and macroeconomics
from our book will benefit from a completely integrated and consistent approach to
economics.



Chapter 1

What Is Economics?

Fast-Food Economics

You are just beginning your study of economics, but let us fast-forward to the end
of your first economics course. How will your study of economics affect the way you
see the world?

The final exam is over. You are sitting at a restaurant table, waiting for your friends
to arrive. The place is busy and loud as usual. Looking around, you see small groups
of people sitting and talking animatedly. Most of the customers are young; this is
not somewhere your parents visit very often. At the counter, people line up to buy
food. You watch a woman choose some items from the menu and hand some notes
and coins to the young man behind the counter. He is about the same age as you,
and you think that he is probably from China. After a few moments, he hands her
some items, and she takes them to a table next to yours.

Where are you? Based on this description, you could be almost anywhere in the
world. This particular fast-food restaurant is a Kentucky Fried Chicken, or KFC, but
it could easily have been a McDonald’s, a Burger King, or any number of other fast-
food chains. Restaurants like this can be found in Auckland, Buenos Aires, Cairo,
Denver, Edinburgh, Frankfurt, Guangzhou, and nearly every other city in the world.
Here, however, the menu is written in French, and the customer paid in euros (€).
Welcome to Paris.

While you are waiting, you look around you and realize that you are not looking at
the world in the same way that you previously did. The final exam you just
completed was for an economics course, and—for good or for ill—it has changed the
way you understand the world. Economics, you now understand, is all around you,
all the time.
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1.1 Microeconomics in a Fast-Food Restaurant

LEARNING OBJECTIVE

1. What kinds of problems do we study in microeconomics?

You watch another customer go to the counter and place an order. She purchases
some fried chicken, an order of fries, and a Coca-Cola. The cost is €10. She hands
over a bill and gets the food in exchange. It’s a simple transaction; you have
witnessed exchanges like it thousands of times before. Now, though, you think
about the fact that this exchange has made both the customer and the store better
off than they were previously. The customer has voluntarily given up money to get
food. Presumably, she would do this only if having the food makes her happier than
having the €10. KFC, meanwhile, voluntarily gave up the food to get the €10.
Presumably, the managers of the store would sell the food only if they benefit from
the deal as well. They are willing to give up something of value (their food) in
exchange for something else of value (the customer’s money).

Think for a moment about all the transactions that could have taken place but did
not. For the same €10, the customer could have bought two orders of fried chicken.
But she didn’t. So even though you have never met the person, you know something
about her. You know that—at this moment at least—she prefers having a Coca-Cola,
fries, and one order of fried chicken to having two orders of fried chicken. You also
know that she prefers having that food to any number of other things she could
have bought with those euros, such as a movie theater ticket, some chocolate bars,
or a book.

From your study of economics, you know that her decision reflects two different
factors. The first is her tastes. Each customer likes different items on the menu.
Some love the spicy fried chicken; others dislike it. There is no accounting for
differences in tastes. The second is what she can afford. She has a budget in mind
that limits how much she is willing to spend on fast food on a given day. Her
decision about what to buy comes from the interaction between her tastes and her
budget. Economists have built a rich and complicated theory of decision making
from this basic idea.

You look back at the counter and to the kitchen area behind it. The kitchen, you
now know, is an example of a production process that takes inputs and produces
output. Some of the inputs are perhaps obvious, such as basic ingredients like raw
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chicken and cooking oil. Before you took the economics course, you might have
thought only about those ingredients. Now you know that there are many more
inputs to the production process, including the following:

¢ The building housing the restaurant

« The tables and chairs inside the room

« The people working behind the cash register and in the kitchen

+ The people working at KFC headquarters managing the outlets in Paris

+ The stoves, ovens, and other equipment in the kitchen used to cook the
food

+ The energy used to run the stoves, the ovens, the lighting, and the heat

+ The recipes used to convert the ingredients into a finished product

The outputs of KFC are all the items listed on the menu. And, you realize, the
restaurant provides not only the food but also an additional service, which is a
place where you can eat the food. Transforming these inputs (for example, tables,
chickens, people, recipes) into outputs is not easy. Let us examine one output—for
example, an order of fried chicken. The production process starts with the purchase
of some uncooked chicken. A cook then adds some spices to the chicken and places
it in a vat of very hot oil in the huge pots in the kitchen. Once the chicken is cooked,
it is placed in a box for you and served to you at the counter. That production
process uses, to a greater or lesser degree, almost all the inputs of KFC. The person
responsible for overseeing this transformation is the manager. Of course, she
doesn’t have to analyze how to do this herself; the head office provides a detailed
organizational plan to help her.

KFC management decides not only what to produce and how to produce it but also
how much to charge for each item. Before you took your economics course, you
probably gave very little thought to where those prices on the menu came from.
You look at the price again: €5 for an order of fried chicken. Just as you were able to
learn some things about the customer from observing her decision, you realize that
you can also learn something about KFC. You know that KFC wouldn’t sell an order
of fried chicken at that price unless it was able to make a profit by doing so. For
example, if a piece of raw chicken cost €6, then KFC would obviously make a loss. So
the price charged must be greater than the cost of producing the fried chicken.

KFC can’t set the price too low, or it would lose money. It also can’t set the price too
high. What would happen if KFC tried to charge, say, €100 for an order of chicken?
Common sense tells you that no one would buy it at that price. Now you understand
that the challenge of pricing is to find a balance: KFC needs to set the price high

1.1 Microeconomics in a Fast-Food Restaurant 10
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1. The study of the choices made
by individuals and firms, as
well as how individuals and
firms interact with each other
through markets and other
mechanisms.

enough to earn a good profit on each order sold but not so high that it drives away
too many customers. In general, there is a trade-off: as the price increases, each
piece sold brings in more revenue, but fewer pieces are sold. Managers need to
understand this trade-off between price and quantity, which economists call
demand. 1t depends on many things, most of which are beyond the manager’s
control. These include the income of potential customers, the prices charged in
alternative restaurants nearby, the number of people who think that going to KFC is
a cool thing to do, and so on.

The simple transaction between the customer and the restaurant was therefore the
outcome of many economic choices. You can see other examples of economics as
you look around you—for example, you might know that the workers earn
relatively low wages; indeed, they may very well be earning minimum wage. Across
the street, however, you see a very different kind of establishment: a fancy
restaurant. The chef there is also preparing food for customers, but he undoubtedly
earns a much higher wage than KFC cooks.

Before studying economics, you would have found it hard to explain why two cooks
should earn such different amounts. Now you notice that most of the workers at
KFC are young—possibly students trying to earn a few euros a month to help
support them through college. They do not have years of experience, and they have
not spent years studying the art of cooking. The chef across the street, however, has
chosen to invest years of his life training and acquiring specialized skills and, as a
result, earns a much higher wage.

The well-heeled customers leaving that restaurant are likewise much richer than
those around you at KFC. You could probably eat for a week at KFC for the price of
one meal at that restaurant. Again, you used to be puzzled about why there are such
disparities of income and wealth in society—why some people can afford to pay
€200 for one meal while others can barely afford the prices at KFC. Your study of
economics has revealed that there are many causes: some people are rich because,
like the skilled chef, they have abilities, education, and experience that allow them
to command high wages. Others are rich because of luck, such as those born of
wealthy parents.

Everything we have discussed in this section—the production process, pricing
decisions, purchase decisions, and the employment and career choices of firms and
workers—are examples of what we study in the part of economics called
microeconomics'. Microeconomics is about the behavior of individuals and firms.
It is also about how these individuals and firms interact with each other through
markets, as they do when KFC hires a worker or when a customer buys a piece of

1.1 Microeconomics in a Fast-Food Restaurant 11
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fried chicken. When you sit in a fast-food restaurant and look around you, you can
see microeconomic decisions everywhere.

KEY TAKEAWAY

+ In microeconomics, we study the decisions of individual entities, such as
households and firms. We also study how households and firms interact
with each other.

CHECKING YOUR UNDERSTANDING

1. List three microeconomic decisions you have made today.

1.1 Microeconomics in a Fast-Food Restaurant 12
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1.2 Macroeconomics in a Fast-Food Restaurant

2. The study of the economy as a
whole.

LEARNING OBJECTIVE

1. What kinds of problems do we study in macroeconomics?

The economic decisions you witness inside Kentucky Fried Chicken (KFC) are only a
few examples of the vast number of economic transactions that take place daily
across the globe. People buy and sell goods and services. Firms hire and lay off
workers. Governments collect taxes and spend the revenues that they receive.
Banks accept deposits and make loans. When we think about the overall impact of
all these choices, we move into the realm of macroeconomics. Macroeconomics” is
the study of the economy as a whole.

While sitting in KFC, you can also see macroeconomic forces at work. Inside the
restaurant, some young men are sitting around talking and looking at the
newspaper. It is early afternoon on a weekday, yet these individuals are not
working. Like many other workers in France and around the world, they recently
lost their jobs. Across the street, there are other signs that the economy is not
healthy: some storefronts are boarded up because many businesses have recently
been forced to close down.

You know from your economics class that the unemployed workers and closed-
down businesses are the visible signs of the global downturn, or recession, that
began around the middle of 2008. In a recession, several things typically happen.
One is that the total production of goods and services in a country decreases. In
many countries, the total value of all the goods and services produced was lower in
2008 than it was in 2007. A second typical feature of a recession is that some people
lose their jobs, and those who don’t have jobs find it more difficult to find new
employment. And a third feature of most recessions is that those who do still have
jobs are unlikely to see big increases in their wages or salaries. These recessionary
features are interconnected. Because people have lower income and perhaps
because they are nervous about the future, they tend to spend less. And because
firms are finding it harder to sell their products, they are less likely to invest in
building new factories. And when fewer factories are being built, there are fewer
jobs available both for those who build factories and for those who work in them.

Down the street from KFC, a large construction project is visible. An old road and a
nearby bridge are in the process of being replaced. The French government

13
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finances projects such as these as a way to provide more jobs and help the economy
recover from the recession. The government has to finance this spending somehow.
One way that governments obtain income is by taxing people. KFC customers who
have jobs pay taxes on their income. KFC pays taxes on its profits. And customers
pay taxes when they buy their food.

Unfortunately for the government, higher taxes mean that people and firms have
less income to spend. But to help the economy out of a recession, the government
would prefer people to spend more. Indeed, another response to a recession is to
reduce taxes. In the face of the recession, the Obama administration in the United
States passed a stimulus bill that both increased government spending and reduced
taxes. Before you studied macroeconomics, this would have seemed quite
mysterious. If the government is taking in less tax income, how is it able to increase
spending at the same time? The answer, you now know, is that the government
borrows the money. For example, to pay for the $787 billion stimulus bill, the US
government issued new debt. People and institutions (such as banks), both inside
and outside the United States, buy this debt—that is, they lend to the government.

There is another institution—called the monetary authority—that purchases
government debt. It has specific names in different countries: in the United States,
it is called the Federal Reserve Bank; in Europe, it is called the European Central
Bank; in Australia, it is called the Reserve Bank of Australia; and so on. When the US
government issues more debt, the Federal Reserve Bank purchases some of it. The
Federal Reserve Bank has the legal authority to create new money (in effect, to
print new currency) and then to use that to buy government debt. When it does so,
the currency starts circulating in the economy. Similarly, decisions by the European
Central Bank lead to the circulation of the euro notes and coins you saw being used
to purchase fried chicken.

The decisions of the monetary authority have a big impact on the economy as well.
When the European Central Bank decides to put more euros into circulation, this
has the effect of reducing interest rates, which means it becomes cheaper for
individuals to get a student loan or a mortgage, and it is cheaper for firms to buy
new machinery and build new factories. Typically, another consequence is that the
euro will become less valuable relative to other currencies, such as the US dollar. If
you are planning a trip to the United States now that your class is finished, you had
better hope that the European Central Bank doesn’t increase the number of euros in
circulation. If it does, it will be more expensive for you to buy US dollars.

Today, the world’s economies are highly interconnected. People travel from
country to country. Goods are shipped around the world. If you were to look at the
labels on the clothing worn by the customers in KFC, you would probably find that

1.2 Macroeconomics in a Fast-Food Restaurant 14
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some of the clothes were manufactured in China, perhaps some in Malaysia, some in
France, some in the United States, some in Guatemala, and so on. Information also
moves around the world. The customer sitting in the corner using a laptop might be
in the process of transferring money from a Canadian bank account to a Hong Kong
account; the person at a neighboring table using a mobile phone might be
downloading an app from a web server in Illinois. This globalization brings many
benefits, but it means that recessions can be global as well.

Your study of economics has taught you one more thing: the idea that you can take
a trip to the United States would have seemed remarkable half a century ago.
Despite the recent recession, the world is a much richer place than it was 25, or 50,
or 100 years ago. Almost everyone in KFC has a mobile phone, and some people are
using laptops. Had you visited a similar fast-food restaurant 25 years ago, you would
not have seen people carrying computers and phones. A century ago, there was, of
course, no such thing as KFC; automobiles were still a novelty; and if you cut your
finger on the sharp metal edge of a table, you ran a real risk of dying from blood
poisoning. Understanding why world economies have grown so spectacularly—and
why not all countries have shared equally in this growth—is one of the big
challenges of macroeconomics.

KEY TAKEAWAY

+ In macroeconomics, we study the economy as a whole to understand
why economies grow and why they sometimes experience recessions.
We also study the effects of different kinds of government policy on the
overall economy.

CHECKING YOUR UNDERSTANDING

1. If the government and the monetary authority think that the economy
is growing too fast, what could they do to slow down the economy?

1.2 Macroeconomics in a Fast-Food Restaurant 15
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1.3 What Is Economics, Really?

LEARNING OBJECTIVE

1. What methods do economists use to study the world?

Economists take their inspiration from exactly the kinds of observations that we
have discussed. Economists look at the world around them—from the transactions
in fast-food restaurants to the policies of central banks—and try to understand how
the economic world works. This means that economics is driven in large part by
data. In microeconomics, we look at data on the choices made by firms and
households. In macroeconomics, we have access to a lot of data gathered by
governments and international agencies. Economists seek to describe and
understand these data.

But economics is more than just description. Economists also build models to
explain these data and make predictions about the future. The idea of a model is to
capture the most important aspects of the behavior of firms (like KFC) and
individuals (like you). Models are abstractions; they are not rich enough to capture
all dimensions of what people do. Yet a good model, for all its simplicity, is still
capable of explaining economic data.

And what do we do with this understanding? Much of economics is about policy
evaluation. Suppose your national government has a proposal to undertake a
certain policy—for example, to cut taxes, build a road, or increase the minimum
wage. Economics gives us the tools to assess the likely effects of such actions and
thus to help policymakers design good public policies.

This is not really what you thought economics was going to be about when you
walked into your first class. Back then, you didn’t know much about what
economics was. You had a vague thought that maybe your economics class would
teach you how to make money. Now you know that this is not really the point of
economics. You don’t have any more ideas about how to get rich than you did when
you started the class. But your class has taught you something about how to make
better decisions and has given you a better understanding of the world that you live
in. You have started to think like an economist.

16
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KEY TAKEAWAY

« Economists gather data about the world and then build models to
explain those data and make predictions.

CHECKING YOUR UNDERSTANDING

1. Suppose you were building a model of pricing at KFC. Which of
the following factors would you want to make sure to include in
your model? Which factors do you think would be irrelevant?

a. the age of the manager making the pricing decisions

b. the price of chicken

c. the number of customers who come to the store on a typical
day

d. the price of apples

e. the kinds of restaurants nearby

1.3 What Is Economics, Really? 17
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1.4 End-of-Chapter Material

In Conclusion

Economics is all around us. We all make dozens of economic decisions every day—some big, some small. Your
decisions—and those of others—shape the world we live in. In this book, we will help you develop an
understanding of economics by looking at examples of economics in the everyday world. Our belief is that the
best way to study economics is to understand how economists think about such examples.

With this in mind, we have organized our book rather differently from most economics textbooks. It is built not
around the theoretical concepts of economics but around different applications—economic illustrations as you
encounter them in your own life or see them in the world around you. As you read this book, we will show you
how economists analyze these illustrations, introducing you to the tools of economics as we proceed. After you
have read the whole book, you will have been introduced to all the fundamental tools of economics, and you will
also have seen them in action. Most of the tools are used in several different applications, thus allowing you to
practice using them and gain a deeper understanding of how they work.

You can see this organization at work in our table of contents. In fact, there are two versions of the table of
contents so that both students and instructors can easily see how the book is organized. The student table of
contents focuses on the applications and the questions that we address in each chapter. The instructor table of
contents lists the theoretical concepts introduced in each chapter so that instructors can easily see how
economic theory is developed and used in the book.

We have also gathered all the tools of economics into a toolkit. You will see many links to this toolkit as you read
the book. You can refer to the toolkit as needed when you want to be reminded of how a tool works, and you can
also use it as a study aid when preparing for exams and quizzes.
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EXERCISES

1. A map is a model constructed by geographers and cartographers. Like an
economic model, it is a simplified representation of reality. Suppose you
have a map of your hometown in front of you. Think of one question
about your town that you could answer using the map. Think of another
question about your town for which the map would be useless.

2. Which of the following questions do you think would be studied
by a macroeconomist and which by a microeconomist? (Note: we
don’t expect you to be able to answer all these questions yet.)

a. What should the European Central Bank do about increasing
prices in Europe?

b. What happens to the price of ice cream in the summer?

Should you take out a student loan to pay for college?

d. What happens when the US government cuts taxes and pays
for these tax cuts by borrowing money?

e. What would happen to the prices of computers if Apple and
Microsoft merged into a single firm?

@

Economics Detective

1. Look at a newspaper on the Internet. Find a news story about
macroeconomics. How do you know that it is about macroeconomics?
Find a news story about microeconomics. How do you know that it is
about microeconomics?

1.4 End-of-Chapter Material 19
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Microeconomics in Action
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2.1 Four Examples of Microeconomics

LEARNING OBJECTIVES

1. What are two ways that you make economic choices all the time?

2. How do economists think about the way people react to a change in a
rule?

3. What is the role of markets in an economy?

Here are four short and diverse illustrations of microeconomics you might
encounter: deciding what to do with your time and money, buying or selling on
eBay, visiting a large city, and reading about a soccer game. After you have finished
your study of microeconomics, you will see these concepts very differently from the
way you see them now. You may not know it, but your everyday life is filled with
microeconomics in action.

Your Time and Money

Wouldn’t you rather be doing something else with your time right now, instead of
reading an economics textbook? You could be surfing on the Internet, reading
blogs, or updating your Facebook profile. You could be reading a novel or watching
television. You could be out with friends. But you aren’t. You have made a choice—a
decision—to spend time reading this chapter.

Your choice is an economic one. Economics studies how we cope with competing
demands for our time, money, and other resources. You have only 24 hours each
day, so your time is limited. Each day you have to divide up this time among the
things you like or need to do: sleeping, eating, working, studying, reading, playing
video games, hanging out in your local coffee shop, and so on. Every time you
decide to do one thing instead of another, you have made an economic decision. As
you study economics, you will learn about how you and other people make such
choices, and you will also learn how to do a better job when making these decisions.

Money is also a limited resource. You undoubtedly have many things you would like
to buy if money were no object. Instead you must choose among all the different
things you like because your money—or, more precisely, your income—is a limited
resource. Every time you buy something, be it a T-shirt, a breakfast bagel, or a new
computer, you are choosing to forgo something else you could have bought instead.
Again, these are economic decisions. Economics is about how you make choices.
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Whenever there is a limited resource—be it your time, the amount of oil reserves in
the world, or tickets to the Super Bowl—and decisions to be made about how to use
that resource, then economics is there to help. Indeed, the fundamental definition
of economics is that it is the study of how we, as individuals and as a society,
allocate our limited resources among possible alternative uses.

eBay and craigslist

Suppose you want to buy an MP3 player. There are many ways you can do this. You
can go to a local store. You can look for stores on the Internet. You can also visit
sites such as eBay (http://www.ebay.com) or craigslist (http://www.craigslist.org).
eBay is an online auction site, meaning that you can look for an MP3 player and
then bid against other potential buyers. The site craigslist is like an online version
of the classified advertisements in a newspaper, so you can look to see if someone in
your town or city is selling the player you want to buy. You can also use these sites
if you want to sell something. Maybe you have some old baseball cards you want to
sell. Perhaps you have a particular skill (for example, web design), and you want to
sell your services. Then you can use sites such as eBay or craigslist as a seller
instead of as a buyer.

We have said that economics is about deciding how to use your limited resources. It
is also about how we interact with one another, and, more precisely, how we trade
with one another. Adam Smith, the founder of modern economics, observed that
humans are the only animal that makes bargains: “Nobody ever saw a dog make a
fair and deliberate exchange of one bone for another with another dog.” Adam
Smith, An Inquiry into the Nature and Causes of the Wealth of Nations (New York:
Modern Library, 1994 [1776]), 14. Barter or trade—the exchange of goods and
services and money—is central to the world we live in today.

Economists often talk about trade taking place in markets. Some exchanges do
literally take place in markets—such as a farmers’ market where local growers bring
produce to sell. Economists use the term more generally, though: a market is any
institution that allows us to exchange one thing for another. Sites such as eBay and
craigslist create markets in which we can transact. Normally, we exchange goods or
services for money. Sometimes we exchange one good or service for another.
Sometimes we exchange one type of money for another.

Most of the time, nobody forces you to buy anything, so when you give up some
money in return for an MP3 player, you are presumably happier after the
transaction than before. (There are some exceptions, of course. Can you think of
any cases where you are forced to engage in an economic transaction?) Most of the
time, nobody forces you to sell anything, so when you give up your time in return
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for some money, you are presumably happier after the transaction than before.
Leaving aside the occasional mistake or the occasional regret, nearly every
voluntary transaction makes both participants better off. Markets matter because
they are a means for people to become happier.

Breathing the Air

Welcome to Mexico City! It is a wonderful place in many respects. But not in every
way: from the picture you can see that Mexico City has some of the most polluted
skies in the world.“Researchers to Scrutinize Megacity Pollution during Mexico City
Field Campaign,” University Corporation for Atmospheric Research, last modified March
2, 2006, accessed January 22, 2011, http://www.ucar.edu/news/releases/2006/

mirage.shtml.

Figure 2.1 The Skies of Mexico City

Source: This photo comes from the Center on Atmospheric Research, http://www.ucar.edu.

Mexico City was not always so polluted. Sadly, economic growth and population
growth, together with the peculiarities of geography and climate, have combined to
make its air quality among the worst you will encounter anywhere. Other cities
around the world, from Beijing to Los Angeles, also experience significant air
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pollution, reducing the quality of life and bringing with it health risks and other
costs.

It is hard to understand economists talking about the beauty and power of markets
when you cannot breathe the air. So what is going wrong in Mexico City? Is it not
full of people carrying out trades that make them better off? The problem is that
transactions sometimes affect other people besides the buyer and the seller. Mexico
City is full of gas stations. The owners of the gas stations are happy to sell gasoline
because every transaction makes them better off. The owners of cars are happy to
buy gasoline because every transaction makes them better off. But a side effect of
all these transactions is that the air becomes more and more polluted.

Economics studies these kinds of problems as well. Economists seek to understand
where and when markets work and where and when they don’t work. In those
situations where markets let us down, economists search for ways in which
economic policies can help.

Changing the Rules

We have explained that microeconomics studies choices and the benefits and
problems that arise from trade. Perhaps most fundamentally, microeconomics
studies how people respond to incentives. To illustrate the importance of
incentives, here is an example of what can happen when they go wrong.

In February 1994, an extraordinary scene took place during a soccer match in the
Caribbean. Grenada was playing Barbados, and with five minutes remaining in the
match, Barbados was leading by two goals to one. As the seconds ticked away, it
seemed clear that Barbados was going to win the match. Then, three minutes from
the end of the game, the Barbados team did a remarkable thing. It intentionally
scored an own goal, tying the game at two goals apiece.

After Grenada kicked off again, pandemonium ensued. The Grenada team tried not
only to score against Barbados but also to score an own goal. Barbados desperately
defended both its own goal and its opponents’ goal. The spectacle on the field had
very little to do with soccer as it is usually played.

To explain this remarkable sight, we must describe the tournament in which the
two teams were playing. There were two groups of teams, with the winner of each
group progressing to the final. The match between Barbados and Grenada was the
last group game and would determine which two teams would be in the final. The
results of the previous matches were such that Barbados needed to win by two goals
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to go to the final. If Barbados won by only one goal, then Grenada would qualify
instead. But the tournament organizers had introduced an unusual rule. The
organizers decided that if a game were tied, the game would go to “golden goal”
overtime, meaning that the first team to score would win the game, and they had
also decided that the winning team would then be awarded a two-goal victory.

As the game was drawing to a close, Barbados realized it was unlikely to get the
two-goal win that it needed. The team reasoned that a tie was a better result than a
one-goal victory because it gave them roughly a fifty-fifty chance of winning in
extra time. So Barbados scored the deliberate own goal. Grenada, once it realized
what had happened, would have been happy either winning or losing by one, so it
tried to score in either goal. Barbados’ strategy paid off. The game finished in a tie;
Barbados scored in overtime and went on win the final.

The organizers should have consulted an economist before instituting the rules of
the tournament. Economics has many lessons to teach, and among the most
important is this: people respond to incentives. The change in the rules changed the
incentives that the two teams faced. Because the tournament organizers had not
realized that their rules could lead to a situation in which a team preferred a tie to a
win, they failed to foresee the bizarre scene on the field.“Football Follies,”
Snopes.com, last modified July 6, 2008, accessed January 22, 2011,
http://www.snopes.com/sports/soccer/barbados.asp.

KEY TAKEAWAYS

* You make economic decisions on the allocation of time by deciding how
to spend each minute of the day. You make economic decisions on the
allocation of your income by deciding how much to buy of various goods
and services and how much to save.

« Economists study how changes in rules lead individual and firms to
change their behavior. This is part of the theme in economics that
incentives matter.

+ Markets are one of the central ways in which individuals interact with
each other. Market interactions provide a basis for the trade that occurs
in an economy.
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CHECKING YOUR UNDERSTANDING

1. When you are choosing how much time to allocate to studying, what
incentives affect your decision? Does the decision depend on how much
money you have? Does the decision depend on whether you have a quiz
or an exam coming up in the course? If your instructor changed the
rules of the course—for example, by canceling the final exam—would
your choice change?

2. Instead of writing about air pollution in Mexico City, we could have
written about water pollution from the 2010 oil spill in the Gulf of
Mexico. Would that also be a good example of markets failing?
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2.2 The Microeconomic Approach

LEARNING OBJECTIVES

1. What is the approach of microeconomics?
2. What are the big questions of economics?

There are several distinguishing features of the microeconomic approach to the
world. We discuss them briefly and then conclude with a look at the big questions of
economics.

Individual Choice

One element of the microeconomic approach is individual choice. Throughout this
book, we explore how individuals make decisions. Economists typically suppose
that individuals make choices to pursue their (broadly defined) self-interest given
the incentives that they face.

We look at individuals in their roles both as members of households and as
members of firms. Individuals in households buy goods and services from other
households and—for the most part—firms. They also sell their labor time, mostly to
firms. Managers of firms, meanwhile, make decisions in the effort to make their
firms profitable. By the end of the book, we will have several frameworks for
understanding the behavior of both households and firms.

Individuals look at the prices of different goods and services in the economy when
deciding what to buy. They act in their own self-interest when they purchase goods
and services: it would be foolish for them to buy things that they don’t want. As
prices change, individuals respond by changing their decisions about which
products to buy. If your local sandwich store has a special on a breakfast bagel
today, you are more likely to buy that sandwich. If you are contemplating buying an
Android tablet computer but think it is about to be reduced in price, you will wait
until the price comes down.

Just as consumers look at the prices they face, so do the managers of firms.
Managers look at the wages they must pay, the costs of the raw materials they must
purchase, and so on. They also look at the willingness of consumers to buy the
products that they are selling. Based on all this information, they decide how much
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to produce and what to buy. Your breakfast bagel may be on special because the
owner of your local sandwich shop got a good deal on bagels from the supplier. So
the owner thinks that breakfast bagels can be particularly profitable, and to sell a
lot of them, she sets a lower price than normal.

The buying and selling of a bagel may seem trivial, but similar factors apply to
much bigger decisions. Potential students think about the costs and benefits of
attending college relative to getting a full-time job. For some people, the best thing
to do is to work full time. For others, it is better to go to school full time. Yet others
choose to go to school part time and work part time as well. Presumably your own
decision—whichever of these it may be—is one you made in your own best interests
given your own specific situation.

From this discussion, you may think that economics is all about money, but
economists recognize that much more than money matters. We care about how we
spend our time. We care about the quality of the air we breathe. We care about our
friends and family. We care about what others think of us. We care about our own
self-image: what sort of a person am I? Such factors are harder to measure and
quantify, but they all play a role in the decisions we make.

Markets

A second element of microeconomics has to do with how individual choices are
interconnected. Economics is partly about how we make decisions as individuals
and partly about how we interact with one another. Most importantly—but not
exclusively—economics looks at how people interact by purchasing and selling
goods and services.

In a typical transaction, one person (the buyer) hands over money to another (the
seller). In return, the seller delivers something (a good or a service) to the buyer.
For example, if you buy a chocolate bar for a dollar, then a dollar bill goes from
your hands to those of the seller, and a chocolate bar goes from the seller to you. At
the level of an individual transaction, this sounds simple enough. But the devil is in
the details. In any given (potential) transaction, we can ask the following questions:

« How many? Will you buy 1, 2, or 10 chocolate bars? Or will you buy
0—that is, will the transaction take place at all?

« How much? How much money does the buyer give to the seller? In
other words, what is the price?
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You will see in different chapters of this book that the answers to these questions
depend on exactly how buyers and sellers interact. We get a different answer
depending on whether there are many sellers or only a few. We get a different
answer if the good is sold at a retail store or at an auction. We get a different
answer if buyers and sellers can or cannot negotiate. The exact way in which people
exchange goods and services matters a great deal for the how many? and how much?
questions and thus for the gains from trade in the economy.

The Role of Government

We have pointed out that individuals acting in their own self-interest benefit from
voluntary trade. If you are not forced to buy or sell, then there is a presumption
that every transaction makes the participants happier. What is more, markets are
often a very effective institution for allowing people to meet and trade with one
another. In fact, there is a remarkable result in economics that—under some
circumstances—individuals acting in their own self-interest and trading in markets
can manage to obtain all the possible benefits that can come from trading. Every
transaction carried out is for the good, and every good transaction is carried out.
From this comes a powerful recommendation: do whatever is possible to encourage
trade. The phrase under some circumstances is not a minor footnote. In the real
world, transactions often affect people other than the buyer and the seller, as we
saw in our example of gas stations in Mexico City. In other cases, there can be
problems with the way that markets operate. If there is only a small number of
firms in a market, then managers may be able to set high prices, even if it means
that people miss out on some of the benefits of trade. Later in this book, we study
exactly how managers make these decisions. The microeconomic arguments for
government intervention in the economy stem from these kinds of problems with
markets. In many chapters, we discuss how governments intervene in an attempt to
improve the outcome that markets give us. Yet it is often unclear whether and how
governments should be involved. Pollution in Mexico City illustrates how complex
these problems can be. First, who is responsible for the pollution? Some of it comes
from people and firms outside the city and perhaps even outside the country. If
pollution in Mexico City is in part caused by factories in Texas, who should deal
with the problem: the Mexico City government, the Mexican government, the US
government, or the Texas state legislature? Second, how much pollution should we
tolerate? We could shut down all factories and ban all cars, but few people would
think this is a sensible policy. Third, what measures can we use to combat air
pollution? Should we simply place limits on production by firms and the amount of
driving? Should we use some kind of tax? Is there a way in which we can take
advantage of our belief that people, including the managers of firms, respond to
incentives?
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There are two traps that we must avoid. The first is to believe that markets are the
solution to everything. There is no imaginable market in which the residents of
Mexico City can trade with the buyers and sellers of gasoline to purchase the right
amount of clean air. The second trap is to believe that the government can fix every
market failure. Governments are collections of individuals who respond to their
own incentives. They can sometimes make things better, but they can sometimes
make things worse as well.

There is room for lots of disagreement in the middle. Some economists think that
problems with markets are pervasive and that government can do a great deal to fix
these problems. Others think that such problems are rare and that governmental
intervention often does more harm than good. These disagreements result partly
from different interpretations of the evidence and partly from differences in
politics. Economists are as prone as everyone else to view the world through their
own ideological lens. As we proceed, we do our best to present the arguments on
controversial issues and help you understand why even economists sometimes
come to differing conclusions about economic policy.

Incentives

Perhaps our story of the Barbados-Grenada soccer game did not seem related to
economics. Economists believe, though, that the decisions we make reflect the
incentives we face. Behavior that seems strange—such as deliberately scoring an
own goal in a soccer game—can make perfect sense once you understand the
underlying incentives. In the economic world, it is often governments that make
the rules of the game; like the organizers of soccer tournaments, governments need
to be careful about how the rules they set can change people’s behavior.

Here is an example. In some European countries, laws are in place that give a lot of
protection to workers and keep them from being unfairly fired by their employers.
The intentions of these laws are good; some of their consequences are not so
beneficial. The laws also make firms more reluctant to hire workers because they
are worried about being stuck with an unsuitable employee. Thus these laws
probably contribute to higher unemployment.

Incentives affect all transactions. When you buy a breakfast bagel on sale, both you
and the owner of the sandwich shop are responding to the incentives that you face.
The owner responds to the lower price of bagels. You respond to the lower price of
the sandwich. Economists think that we can understand a great deal about people’s
behavior if we have a good understanding of the incentives that they face.
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Notice that not everyone makes the same choices. There are two main reasons for
this:

+ People have different desires or tastes. Some people like bagels; others
hate them. Some people like being students; others would prefer to
work rather than study.

+ People have different incentives. Some people face very different job
prospects and thus make different decisions about schooling. If you
have this great idea for a new web product (for example, the next
Google or Facebook), then you might be wise to spend your time on
this project instead of studying.

The Big Questions of Economics

To conclude our introduction to microeconomics, let us look at the big picture of
what happens in an economy. An economy possesses some resources. These include
the time and abilities of the people who live in the economy, as well as natural
resources such as land, mineral deposits, and so on. An economy also possesses
some technologies. A technology is a means of changing, or transforming, one set of
things into other things. For example, we have a technology for making tea. This
technology takes cold water, energy, and dried leaves and transforms them into a
hot beverage. Finally, an economy, of course, contains its people, and these people
like to consume things. Economics studies all aspects of this process. It considers
the following:

+ What goods and services are produced in an economy?
+ How are these goods and services produced?
+ Who gets to consume these goods and services?

These questions concern the allocation of resources.

The what in the first question reflects the choice among the multitude of goods and
services an economy could produce. Think for a moment about the clothes you are
wearing right now, the food you have eaten today, and the activities you undertake
during a typical day. Someone made those clothes; someone prepared that food.
Somehow, society must decide how much of each type of good and service to
produce.

The how in the second question reflects competing ways to produce goods and
services. Take a basic commodity such as rice. A large amount of rice is produced in
the United States on large-scale, mechanized farms. A large amount of rice is also
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produced in Vietnam, but the production methods are very different. In Vietnam,
people do much more work manually rather than by machine. A big part of the how
question is deciding what mix of resources and what technologies should be used to
produce goods and services. The answer in a rich country such as the United States
is frequently different from the answer in a poor country such as Vietnam. Indeed,
the answer may be different in different states in the United States or in the same
place at different times.

The who in the third question concerns the distribution of goods and services in the
economy. Suppose you were responsible for the distribution of all goods and
services to your family. If there are 4 people in your family and each consumed 50
products in a typical day, you would have to make about 200 allocation decisions
each day. It would be a very hard task. Yet somehow the economies of the world
allocate billions of products to billions of people.

These three questions are answered in the world partly through individual
decisions. The way in which you allocate your time each day is part of the allocation
of resources in the economy. If each of us lived alone, engaging in subsistence
farming and not interacting with others, then we would each determine our own
allocation of resources. Because we interact with others, however, these questions
are also answered in part by the way in which society is organized. Most of us
produce only a few goods but consume many. We specialize in production and
generalize in consumption. To do so, we must exchange what we produce with others.
Most of these exchanges take place as a result of individual decisions in different
kinds of markets. It is the operation of these countless markets that determines the
allocation of goods and services in the economy. Remarkably, these markets
somehow coordinate the decisions of the billions of people in the world economy.

Some of these exchanges are controlled by the government. In some economies, the
government plays a very active role; in others, it intervenes less. When a
government makes decisions about the allocation of resources, this is another
mechanism in the production of goods and the distribution to individuals.
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KEY TAKEAWAYS

« The approach of microeconomics starts with the decisions of an
individual about the allocation of time and income. The impact of
incentives on individual choices is a key part of economics. The
approach of microeconomics then looks at the interactions of
individuals directly and in markets.

+ Economics answers the questions of what goods and services are
produced, how they are produced, and who consumes them.

CHECKING YOUR UNDERSTANDING

1. We said that most people specialize in production and generalize in
consumption. What goods or services (if any) do you produce? What are
the most important goods and services that you consume?

2. Police protection is a service provided by most governments. What are
the what, how, and who aspects of the provision of this service?
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2.3 End-of-Chapter Material

In Conclusion

Our book is built around economic topics. Examples of these topics include the decisions you make in your
everyday life, auctions such as those you see on eBay, whether you can make money on Wall Street, where jobs
come from, and health care. As we introduce and discuss these applications, we remain keenly aware of the key
themes in microeconomics: individuals responding to incentives, markets as the basis for interactions among
firms and households, and the role of government intervention.

Throughout this book, we emphasize the measurement and interpretation of economic data. Understanding how
to read charts and tables of economic data is a critical skill for anyone who wants to be a sophisticated consumer
of economic and political news.

Mastering microeconomics involves both understanding the tools that microeconomists use and knowing how
and when those tools should be applied. In this book, you will learn about these tools by example; you will see
them in use as we study different questions in economics. At the same time, you will learn about many topics
that should interest you as engaged and aware citizens of the world. We hope that, after reading this book, you
will both better understand what it is that economists do and be better informed about the world in which we all
live.

There is a considerable amount of core material in microeconomics that we use repeatedly as we tackle different
problems. We highlight these core elements in the chapters and also gather them together in the toolkit. You
can read any and every chapter in the book without necessarily having to refer to the toolkit, but you may often
find it to be a helpful reference.
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EXERCISES

1. Think about the last item of clothing you bought for yourself. How much
did you spend on it? List three other things that you like and could have
bought with (approximately) the same amount of money. Why did you
decide to buy the clothing rather than one of the things you just listed?

2. How have you spent the previous 24 hours? How much time did you
spend sleeping? How much time did you spend working? What else
could you have done with your time? Why are you reading this chapter
instead of doing something else with your time?

3. Think about a game or sport that you enjoy. What rule of that game
could be changed? How would this change in the rules affect the way in
which the players behave?

4. When we discussed individual choice, we talked mainly about the
choices of an individual person. However, in economics we often talk
about the choice of a household consisting of two or more people. In
what ways are the choices of a household different from the choices of
an individual? In what ways are they similar?

5. Can you think of examples of economic choices that are made by the
government?

Economics Detective

1. We explained the social problem of air pollution in Mexico as a situation
where markets have failed to bring about good outcomes. Instead of
writing about pollution, we could have written about other social
problems, such as crime, illiteracy, or obesity. Browse the Internet to
find another example of a social problem—either from this list or
something else that interests you. Write one paragraph that explains the
problem and another that discusses if and how the government might
solve the problem.
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Everyday Decisions
You and Your Choices

Economics is about you. It is about how you make choices. It is about how you
interact with other people. It is about the work you do and how you spend your
leisure time. It is about the money you have in your pocket and how you choose to
spend it. Because economics is about your choices plus everyone else’s, this is where
we begin. As far as your own life is concerned, you are the most important
economic decision maker of all. So we begin with questions you answer every day:

« What will I do with my money?
+ What will I do with my time?

Economists don’t presume to tell you what you should do with your time and money.
Rather, studying economics can help you better understand your own choices and
make better decisions as a consequence. Economics provides guidelines about how
to make smart choices. Our goal is that after you understand the material in this
chapter, you will think differently about your everyday decisions.

Decisions about spending money and time have a key feature in common: scarcity.
You have more or less unlimited desires for things you might buy and ways that you
might spend your time. But the time and the money available to you are limited.
You don’t have enough money to buy everything you would like to own, and you
don’t have enough time to do everything you would like to do.

Because both time and money are scarce, whenever you want more of one thing,
you must accept that you will have less of something else. If you buy another game
for your Xbox, then you can’t spend that money on chocolate bars or movies. If you
spend an hour playing that game, then that hour cannot be spent studying or
sleeping. Scarcity tells us that everything has a cost. The study of decision making
in this chapter is built around this tension. Resources such as time and money are
limited even though desires are essentially limitless.
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Road Map

We tackle the two questions of this chapter in turn, but you will see that there
are close parallels between them. We begin by looking at spending decisions.
Although we have said that money is scarce, a more precise statement is that
you have limited income. (Economists usually use the term “money” more
specifically to mean the assets, such as currency in your wallet or funds in your
checking account, that you use to buy things.) Because your income is limited,
your spending opportunities are also limited. We show how to use the prices of
goods and services, together with your income, to analyze what spending
decisions are possible for you. Then we think about what people’s wants and
desires look like. Finally, we put these ideas together and uncover some
principles about how to make choices that will best satisfy these desires.

Your decisions about what to buy therefore depend on how much income you
have and the prices of goods and services. Economics summarizes these
decisions in a simple way by using the concept of demand. We show how
demand arises from the choices you make. Demand is one of the most useful
ideas in economics and lies at the heart of almost everything we study in this

book.

Finally, we turn to the decision about how to spend your time. Again, we begin
with the idea that your resources are limited: there are only so many hours in a
day. As with the spending decision, you have preferences about how to spend
your time. We explain the principles of good decision making in this setting.
Based on this analysis, we introduce another central economic idea—that of

supply.

Economics is both prescriptive and descriptive. Economics is prescriptive because
it tells you some rules for making good decisions. Economics is descriptive
because it helps us explain the world in which we live. As well as uncovering
some principles of good decision making, we discuss whether these are also
useful descriptions of how people actually behave in the real world.
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3.1 Individual Decision Making: How You Spend Your Income

1. Income after taxes are paid to
the government.

LEARNING OBJECTIVES

What are an individual’s budget set and budget line?

What is an opportunity cost?

How do people make choices about how much to consume?
What features do we expect most people’s preferences to have?
What does it mean to make rational choices?

QO = W N =

We start with the decision about how to spend your income. We want to know what
possibilities are available to you, given that your income is limited but your desires
are not.

The Budget Set

We describe your personal decision making on a month-by-month basis (although
we could equally well look at daily, weekly, or even annual decisions because the
same basic ideas would apply). Suppose you receive a certain amount of income
each month—perhaps from a job or a student grant. The government takes away
some of this income in the form of taxes, and the remainder is available for you to
spend. We call the income that remains after taxes your disposable income’.

You may want to put aside some of this income for the future; this is your savings.
The remainder is your consumption, which is your spending on all the goods and
services you buy this month: rent, food, meals out, movies, cups of coffee, CDs,
music downloads, DVD rentals, chocolate bars, books, bus rides, haircuts, and so on.
Figure 3.1 "What You Do with Your Income" shows this process.
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2. All the possible combinations
of goods and services that are
affordable, given income and
the prices of all goods and
services.

Figure 3.1 What You Do with Your Income
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Here is a schematic view of what happens to your income.

This view of your paycheck involves several economic decisions. Some of these are
decisions made by the government. Through its tax policies, the government
decides how much of your income it takes from you and how much is left as
disposable income. You make other decisions when you allocate your disposable
income among goods and services today and in the future. You choose how to
divide your disposable income between consumption this month and saving for the
future. You also decide exactly how much of each good and service you purchase
this month. We summarize your ability to purchase goods and services by your
budget set’.

Toolkit: Section 17.1 "Individual Demand"

The budget set is a list of all the possible combinations of goods and services
that are affordable, given both income and the prices of all goods and services.
It is defined by

total spending = disposable income.
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Begin by supposing you neither save nor borrow. We can construct your budget set
in three steps.

1. Look at spending on each good and service in turn. For example, your
monthly spending on cups of coffee is as follows:

spending on coffee = number of cups purchased x price per cup.

A similar equation applies to every other good and service that you
buy. Your spending on music downloads equals the number of
downloads times the price per download, your spending on potato
chips equals the number of bags you buy times the price per bag, and
SO on.

2. Now add together all your spending to obtain your total spending:
total spending = spending on coffee + spending on downloads + ...,

where ... means including the spending on every different good and
service that you buy.

3. Observe that your total spending cannot exceed your income after
taxes:

total spending < disposable income.

You are consuming within your budget set when this condition is
satisfied.

In principle, your list of expenditures includes every good and service you could
ever imagine purchasing, even though there are many goods and services you never
actually buy. After all, your spending on Ferraris every month equals the number of
Ferraris that you purchase times the price per Ferrari. If you buy 0 Ferraris, then
your spending on Ferraris is also $0, so your total spending does include all the
money you spend on Ferraris.

Imagine now that we take some bundle of products. Bundle here refers to any
collection of goods and services—think of it as being like a grocery cart full of
goods. The bundle might contain 20 cups of coffee, 5 music downloads, 3 bags of
potato chips, 6 hours of parking, and so on. If you can afford to buy this bundle,
given your income, then it is in the budget set. Otherwise, it is not.
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The budget set, in other words, is a list of all the possible collections of goods and
services that you can afford, taking as given both your income and the prices of the
goods and services you might want to purchase. It would be very tedious to write
out the complete list of such bundles, but fortunately this is unnecessary. We
merely need to check whether any given bundle is affordable or not. We are using
affordable not in the casual everyday sense of “cheap” but in a precise sense: a
bundle is affordable if you have enough income to buy it.

It is easiest to understand the budget set by working though an example. To keep
things really simple, suppose there are only two products: chocolate bars and music
downloads. An example with two goods is easy to understand and draw, but
everything we learn from this example can be extended to any number of goods and
services.

Suppose your disposable income is $100. Imagine that the price of a music download
is $1, while the price of a chocolate bar is $5. Table 3.1 "Spending on Music
Downloads and Chocolate Bars" shows some different bundles that you might
purchase. Bundle number 1, in the first row, consists of one download and one
chocolate bar. This costs you $6—certainly affordable with your $100 income.
Bundle number 2 contains 30 downloads and 10 chocolate bars. For this bundle,
your total spending on downloads is $30 (= 30 x $1), and your total spending on
chocolate bars is $50 (= 10 x $5), so your overall spending is $80. Again, this bundle
is affordable. You can imagine many other combinations that would cost less than
$100 in total.

Table 3.1 Spending on Music Downloads and Chocolate Bars

. Spending [ Number . Spending
Price per Price per Total
Number of on of on .
Bundle Download Chocolate Spending
Downloads ) Downloads | Chocolate Bar ($) Chocolate )
($) Bars Bar ($)
1 1 1 1 1 5 5 6
2 30 1 30 10 5 50 80
3 50 1 50 10 5 50 100
4 20 1 20 16 5 80 100
5 65 1 65 7 5 35 100
6 100 1 100 0 5 0 100
7 0 1 0 20 5 100 100
8 50 1 50 11 5 55 105
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. Spending | Number . Spending
Price per Price per Total

Number of on of on .
Bundle Download Chocolate Spending

Downloads ) Downloads | Chocolate Bar ($) Chocolate )

%) Bars Bar ($)

9 70 1 70 16 5 80 150
10 5,000 1 5,000 2,000 5 10,000 15,000

Bundles 3, 4, 5, 6, and 7 are special because they are affordable if you spend all your
income. For example, you could buy 50 downloads and 10 chocolate bars (bundle 3).
You would spend $50 on music downloads and $50 on chocolate bars, so your total
spending would be exactly $100. Bundle 4 consists of 20 downloads and 16 chocolate
bars; bundle 5 is 65 downloads and 7 chocolate bars. Again, each bundle costs
exactly $100. Bundle 6 shows that, if you chose to buy nothing but downloads, you
could purchase 100 of them without exceeding your income, while bundle 7 shows
that you could buy 20 chocolate bars if you chose to purchase no downloads. We
could find many other combinations that—like those in bundles 3-7—cost exactly
$100.

Bundles 8, 9, and 10 are not in the budget set. Bundle 8 is like bundle 3, except with
an additional chocolate bar. Because bundle 3 cost $100, bundle 8 costs $105, but it
is not affordable with your $100 income. Bundle 9 costs $150. Bundle 10 shows that
you cannot afford to buy 5,000 downloads and 2,000 chocolate bars because this
would cost $15,000. There is quite literally an infinite number of bundles that you
cannot afford to buy.
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Figure 3.2
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This figure shows the combinations of chocolate bars and music downloads from Table 3.1 "Spending on Music
Downloads and Chocolate Bars".

Figure 3.2 "Various Bundles of Chocolate Bars and Downloads" illustrates the
bundles from Table 3.1 "Spending on Music Downloads and Chocolate Bars". The
vertical axis measures the number of music downloads, and the horizontal axis
measures the number of chocolate bars. Any point on the graph therefore represents a
consumption bundle—a combination of music downloads and chocolate bars. We show the
first nine bundles from Table 3.1 "Spending on Music Downloads and Chocolate
Bars" in this diagram. (Bundle 10 is several feet off the page.) If you inspect this
figure carefully, you may be able to guess for yourself what the budget set looks
like. Look in particular at bundles 3, 4, 5, 6, and 7. These are the bundles that are
just affordable—that cost exactly $100. It appears as if these bundles all lie on a
straight line, which is in fact the case. All the combinations of downloads and
chocolate bars that are just affordable represent a straight line.

Meanwhile, the bundles that are affordable with income to spare—like bundles 1
and 2—are below the line, and the bundles you cannot afford—like bundles 8, 9, and
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10—are above the line. Building on these discoveries, we find that the budget set is a
triangle (Figure 3.3 "The Budget Set").

Figure 3.3 The Budget Set
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The bundles that are affordable are in the budget set, shown here as a triangle.

Every point—that is, every combination of downloads and chocolate bars—that lies
on or inside this triangle is affordable. Points outside the triangle are not
affordable, so they are not in the budget set.

What Have We Assumed?

We now have a picture of the budget set. However, you might be curious about
whether we have sneaked in any assumptions to do this. This is a Principles of
Economics book, so we must start by focusing on the basics. We do our best
throughout the book to be clear about the different assumptions we make,
including their importance.
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We have assumed that there are only two products. Once we have more
than two products, we cannot draw simple diagrams. Beyond this,
though, there is nothing special about our downloads-and-chocolate-
bar example. We are using an example with two products simply
because it makes our key points more transparent. We can easily
imagine a version of Table 3.1 "Spending on Music Downloads and
Chocolate Bars" with many more goods and services, even if we cannot
draw the corresponding diagram.

We assume that you cannot consume negative quantities of downloads
or chocolate bars. In our diagram, this means that the horizontal and
vertical axes give us two sides of the triangle. This seems reasonable: it
is not easy to imagine consuming a negative quantity of chocolate bars.
(If you started out with some chocolate bars and then sold them, this is
similar to negative consumption.)

An easier way to look at this is to add any money you get from selling
goods or services to your income. Then we can focus on buying
decisions only.

By shading in the entire triangle, we suppose that you can buy
fractional quantities of these products. For example, the bundle
consisting of 17.5 downloads and 12.7 chocolate bars is inside the
triangle, even though iTunes, for example, would not allow you to
purchase half a song, and you are unlikely to find a store that will sell
you 0.7 chocolate bars. For the most part, this is a technical detail that
makes very little difference, except that it makes our lives much easier.
We have supposed that the price per unit of downloads and chocolate
bars is the same no matter how few or how many you choose to buy. In
the real world, you may sometimes be able to get quantity discounts.
For example, a store might have a “buy two get one free” offer. In more
advanced courses in microeconomics, you will learn that we can draw
versions of Figure 3.3 "The Budget Set" that take into account such
pricing schemes.

We assume no saving or borrowing. It is easy to include saving or
borrowing in this story, though. We think of borrowing as being an
addition to your income, and we think of saving as one more kind of
spending. Thus if you borrow, the budget set is described by

total spending = disposable income + borrowing.

If you save, the budget set is described by

total spending + spending < disposable income.
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The Budget Line

Continuing with our two-goods example, we know that

spending on chocolate = number of chocolate bars x price of a chocolate bar
and

spending on downloads = number of downloads x price of download.

When total spending is exactly equal to total disposable income, then

(number of chocolate bars x price of a chocolate bar) + (number of downloads x
price of download) = disposable income.

Toolkit: Section 17.1 "Individual Demand"

The budget line lists all the goods and services that are affordable, given prices
and income, assuming you spend all your income.

The difference between the definitions of the budget set and the budget line” is
that there is an inequality in the budget set and an equality in the budget line:

total spending = disposable income.

3. All the goods and services that
are affordable, given prices and
income, assuming you spend
all your income.

3.1 Individual Decision Making: How You Spend Your Income
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Figure 3.4 The Budget Line

Number of
music
downloads

100 downloads

T / 0 chocolate bars
100

50 +

0 downloads
20 chocolate bars

/ Number of

» chocolate bars

The bundles that are exactly affordable are on the budget line.

In the two-goods example, the budget line is the outside edge of the budget set
triangle, as shown in Figure 3.4 "The Budget Line". What information do we need to
draw the budget line? If we know both prices and the total amount of income, then
this is certainly enough. In fact, we need only two pieces of information (not three)
because basic mathematics tells us that it is enough to know two points on a line:
once we have two points, we can draw a line. In practice, the easiest way to draw a
budget line is to find the intercepts—the points on each axis. These correspond to
how much you can obtain of each product if you consume 0 of the other. If you
don’t buy any chocolate bars, you have enough income to buy 100 downloads. If the
number of chocolate bars is 0, then the budget line becomes

number of downloads x price of download = disposable income,

SO
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di ble i 100
number of downloads = 1§posa © meome _ = 100.
price of download 1

Similarly, if the number of downloads is 0,

di ble i 100
number of chocolate bars = — 15posab’e Tneome  _ = 20.
price of a chocolate bar 5

So we have two points on the budget line: (1) 0 chocolate bars and 100 downloads
and (2) 0 downloads and 20 chocolate bars.

Another way to describe the budget line is to write the equation of the line in terms
of its intercept (on the vertical axis) and its slope:To derive this equation, go back to
the budget line and divide both sides by the price of a download:

price of a chocolate bar

number of chocolate bars X -
price of a download

disposable income

+ ber of d loads = :
number ol downloads price of a download

Rearranging, we get the equation in the text.

number of downloads =
disposable income price of a chocolate bar

X ber of chocolate b
price of download price of downloads HHIDEr OF Chotodte be

disposable income

The intercept is ,which answers the following question: “How many

price of downloads
downloads can you obtain if you buy no chocolate?” As we have already seen, this is

100 in our example.

The slope is

price of a chocolate bar

price of downloads

which answers the following question: “What is the rate at which you can trade off
downloads for chocolate bars?” In our example, this is -5. If you give up 1 chocolate
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4. What you must give up to carry
out an action.

bar, you will have an extra $5 (the price of a chocolate bar), which allows you to buy
5 more downloads.

The negative slope of the budget line says that to get more downloads, you must
give up some chocolate bars. The cost of getting more downloads is that you no
longer have the opportunity to buy as many chocolate bars. More generally,
economists say that the opportunity cost® of an action is what you must give up to
carry out that action. Likewise, to get more chocolate bars, you must give up some
downloads. The opportunity cost of buying a chocolate bar is that you do not have
that the money available to purchase downloads. The idea of opportunity cost
pervades economics.

You may well have heard the following quotation that originated in economics:
“There is no such thing as a free lunch.” This statement captures the insight that
everything has an opportunity cost, even if it is not always obvious who pays.
Economists’ habit of pointing out this unpleasant truth is one reason that
economics is labeled “the dismal science.” Although economists may dislike this
characterization of their profession, they can take pride in its origin. The term was
coined by Thomas Carlyle about 150 years ago, in the context of a debate about race
and slavery. Carlyle criticized famous economists of the time, such as John Stuart
Mill and Adam Smith, who argued that some nations were richer than others not
because of innate differences across races but because of economic and historical
factors. These economists argued for the equality of people and supported the
freedom of slaves.

We said that a goal of this chapter is to help you make good decisions. One
ingredient of good decision making is to understand the trade-offs that you face.
Are you thinking of buying a new $200 mobile phone? The cost of that phone is best
thought of, not as a sum of money, but as the other goods or services that you could
have bought with that $200. Would you rather have 200 new songs for your existing
phone instead? Or would you prefer 20 trips to the movies, 40 ice cream cones, or
$200 worth of gas for your car? Framing decisions in this way can help you make
better choices.

Your Preferences

Your choices reflect two factors. One is what you can afford. The budget set and the
budget line are a way of describing the combinations of goods and services you can
afford. The second factor is what you like, or—to use the usual economic
term—your preferences.
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Economists don’t pretend to know what makes everyone happy. In our role as
economists, we pass no judgment on individual tastes. Your music downloads might
be Gustav Mahler, Arctic Monkeys, Eminem, or Barry Manilow. But we think it is
reasonable to assume three things about the preferences that underlie your choices:
(1) more is better, (2) you can choose, and (3) your choices are consistent.

More Is Better

Economists think that you are never satisfied. No matter how much you consume,
you would always like to have more of something. Another way of saying this is that
every good is indeed “good”; having more of something will never make you less
happy. This assumption says nothing more than people don’t usually throw their
income away. Even Bill Gates is not in the habit of burning money.

“More is better” permits us to focus on the budget line rather than the budget set.
In Figure 3.3 "The Budget Set", you will not choose to consume at a point inside the
triangle of the budget set. Instead, you want to be on the edge of the triangle—that
is, on the budget line itself. Otherwise, you would be throwing money away. It also
allows us to rank some of the different bundles in Table 3.1 "Spending on Music
Downloads and Chocolate Bars". For example, we predict you would prefer to have
bundle 3 rather than bundle 2 because it has the same number of chocolate bars and
more downloads. Likewise, we predict you would prefer bundle 8 to bundle 3:
bundle 8 has the same number of downloads as bundle 3 but more chocolate bars.

By the way, we are not insisting that you must eat all these chocolate bars. You are
always allowed to give away or throw away anything you don’t want. Equally, the
idea that more is better does not mean that you might not be sated with one
particular good. It is possible that one more chocolate bar would make you no
happier than before. Economists merely believe that there is always something that
you would like to have more of.

“More is better” does not mean that you necessarily prefer a bundle that costs more.
Look at bundles 7 and 9. Bundle 7 contains 0 downloads and 20 chocolate bars; it
costs $100. Bundle 9, which contains 70 downloads and 16 chocolate bars, costs
$150. Yet someone who loves chocolate bars and has no interest in music would
prefer bundle 7, even though its market value is less.

You Can Choose

Economists suppose that you can always make the comparison between any two
bundles of goods and services. If you are presented with two bundles—call them A
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and B—then the assumption that “you can choose” says that one of the following is
true:

* You prefer A to B.
* You prefer B to A.
¢ You are equally happy with either A or B.

Look back at Table 3.1 "Spending on Music Downloads and Chocolate Bars". The
assumption that “you can choose” says that if you were presented with any pair of
bundles, you would be able to indicate which one you liked better (or that you liked
them both equally much). This assumption says that you are never paralyzed by
indecision.

“More is better” allows us to draw some conclusions about the choices you would
make. If we gave you a choice between bundle 3 and bundle 8, for example, we know
you will choose bundle 8. But what if, say, we presented you with bundle 4 and
bundle 5?7 Bundle 5 has more downloads, but bundle 4 has more chocolate bars.
“You can choose” says that, even though we may not know which bundle you would
choose, you are capable of making up your mind.

Your Choices Are Consistent

Finally, economists suppose that your preferences lead you to behave consistently.
Based on Table 3.1 "Spending on Music Downloads and Chocolate Bars", suppose
you reported the following preferences across combinations of downloads and
chocolate bars:

¢ You prefer bundle 3 to 4.
¢ You prefer bundle 4 to 5.
¢ You prefer bundle 5 to 3.

Each choice, taken individually, might make sense, but all three taken together are
not consistent. They are contradictory. If you prefer bundle 3 to bundle 4 and you
prefer bundle 4 to bundle 5, then a common-sense interpretation of the word
“prefer” means that you should prefer bundle 3 to bundle 5.

Consistency means that your preferences must not be contradictory in this way. Put
another way, if your preferences are consistent and yet you made these three
choices, then at least one of these choices must have been a mistake—a bad
decision. You would have been happier had you made a different choice.
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Your Choice

We have now looked at your opportunities, as summarized by the budget set, and
also your preferences. By combining opportunities and preferences, we obtain the
economic approach to individual decision making. Economists make a
straightforward assumption: they suppose you look at the bundles of goods and
services you can afford and choose the one that makes you happiest. If the claims
we made about your preferences are true, then you will be able to find a “best”
bundle of goods and services, and this bundle will lie on the budget line. We know
this because (1) you can compare any two points and (2) your preferences will not
lead you to go around in circles.

Figure 3.5 Choosing a Preferred Point on the Budget Line
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An individual’s preferred point reflects opportunities, as given by the budget line, and preferences. The preferred
point will lie on the budget line, not inside, because of the assumption that more is better.

In Figure 3.5 "Choosing a Preferred Point on the Budget Line", we indicate an
example of an individual’s preferred point. The preferred point is on the budget
line and—by definition—is the best combination for the individual that can be found
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5. The ability of individuals to (1)
evaluate the opportunities that
they face and (2) choose among
them in a way that serves their
own best interests.

in the budget set. At the preferred point, the individual cannot be better off by
consuming any other affordable bundle of goods and services.

There is one technical detail that we should add. It is possible that an individual
might have more than one preferred point. There could be two or more
combinations on the budget line that make an individual equally happy. To keep life
simple, economists usually suppose that there is only a single preferred point, but
nothing important hinges on this.

Rationality

Economists typically assume rationality’ of decision makers, which means that
people can do the following:

« evaluate the opportunities that they face
+ choose among those opportunities in a way that serves their own best
interests

Is this a good assumption? Are people really as rational as economists like to think
they are? We would like to know if people’s preferences do satisfy the assumptions
that we have made and if people behave in a consistent way. If we could hook
someone up to a machine and measure his or her preferences, then we could
evaluate our assumptions directly. Despite advances in neurobiology, our scientific
understanding has not reached that point. We see what people do, not the
preferences that lie behind these choices. Therefore, one way to evaluate the
economic approach is to look at the choices people make and see if they are
consistent with our assumptions.

Imagine you have an individual’s data on download and chocolate bar consumption
over many months. Also, suppose you know the prices of downloads and chocolate
bars each month and the individual’s monthly income. This would give you enough
information to construct the individual’s budget sets each month and look for
behavior that is inconsistent with our assumptions. Such inconsistency could take
different forms.

+ She might buy a bundle of goods inside the budget line and throw away
the remaining income.

+ In one month, she might have chosen a bundle of goods—call it bundle
A—in preference to another affordable bundle—call it bundle B. Yet, in
another month, that same individual might have chosen bundle B
when she could also have afforded bundle A.
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The first option is inconsistent with our idea that “more is better.” As for the
second option, it is generally inconsistent to prefer bundle A over bundle B at one
time yet prefer bundle B over bundle A at a different time. (It is not necessarily
inconsistent, however. The individual might be indifferent between bundles A and
B, so she doesn’t care which bundle she consumes. Or her preferences might change
from one month to the next.)

Inconsistent Choices

Economists are not the only social scientists who study how we make choices.
Psychologists also study decision making, although their focus is different because
they pay more attention to the processes that lie behind our choices. The decision-
making process that we have described, in which you evaluate each possible option
available to you, can be cognitively taxing. Psychologists and economists have
argued that we therefore often use simpler rules of thumb when we make decisions.
These rules of thumb work well most of the time, but sometimes they lead to biases
and inconsistent choices. This book is about economics, not psychology, so we will
not discuss these ideas in too much detail. Nevertheless, it is worth knowing
something about how our decision making might go awry.

On occasion, we make choices that are apparently inconsistent. Here are some
examples.

The endowment effect. Imagine you win a prize in a contest and have two
scenarios to consider:

1. The prize is a ticket to a major sporting event taking place in your
town. After looking on eBay, you discover that equivalent tickets are
being bought and sold for $500.

2. The prize is $500 cash.

Rational decision makers would treat these two situations as essentially identical: if
you get the ticket, you can sell it on eBay for $500; if you get $500 cash, you can buy
a ticket on eBay. Yet many people behave differently in the two situations. If they
get the ticket, they do not sell it, but if they get the cash, they do not buy the ticket.
Apparently, we often feel differently about goods that we actually have in our
possession compared to goods that we could choose to purchase.

Mental states. We may be in a different mental state when we buy a good from
when we consume it. If you are hungry when you go grocery shopping, then you
may buy too much food. When we buy something, we have to predict how we will be
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feeling when we consume it, and we are not always very good at making these
predictions. Thus our purchases may be different, depending on our state of mind,
even if prices and incomes are the same.

Anchoring. Very often, when you go to a store, you will see that goods are
advertised as “on sale” or “reduced from” some price. Our theory suggests that
people simply look at current prices and their current income when deciding what
to buy, in which case they shouldn‘t care if the good used to sell at a higher price. In
reality, the “regular price” serves as an anchor for our judgments. A higher price
tends to increase our assessment of how much the good is worth to us. Thus we may
make inconsistent choices because we sometimes use different anchors.

How should we interpret the evidence that people are—sometimes at least—not
quite as rational as economics usually supposes? Should we give up and go home?
Not at all. Such findings deepen our understanding of economic behavior, but there
are many reasons why it is vital to understand the behavior of rational individuals.

1. Economics helps us make better decisions. The movie Heist has
dialogue that sums up this idea:

D.A. ,
. | You're a pretty smart fella.
Freccia:
oe
J Ah, not that smart.
Moore:
D.A. i i S
.| [1f] you're not that smart, how’d you figure it out?
Freccia:
Joe I tried to imagine a fella smarter than myself. Then I
Moore: | tried to think, “what would he do?”

Most of us are “not that smart”; that is, we are not smart enough to
determine what the rational thing to do is in all circumstances.
Knowing what someone smarter would do can be very useful
indeed.The quote comes from the Internet Movie Database
(http://www.imdb.com). We first learned of the scene from B. Nalebuff
and I. Ayres, Why Not? (Boston: Harvard Business School Press, 2003),
46. Further, if we understand the biases and mistakes to which we are
all prone, then we can do a better job of recognizing them in ourselves
and adjusting our behavior accordingly.

2. Rationality imposes a great deal of discipline on our thinking as
economists. If we suppose that people are irrational, then anything is
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possible. A better approach is to start with rational behavior and then
see if the biases that psychologists and economists have identified are
likely to alter our conclusions in a major way.

3. Economics has a good track record of prediction in many settings. A lot
of the time, even if not all the time, the idea that people behave
rationally seems more right than wrong.

More Complicated Preferences

People may be rational yet have more complicated preferences than we have
considered.

Fairness. People sometimes care about fairness and so may refuse to buy something
because the price seems unfair to them. In one famous example, people were asked
to imagine that they are on the beach and that a friend offers to buy a cold drink on
their behalf.See Richard Thaler, “Mental Accounting and Consumer Choice,
Marketing Science 4 (1985): 199-214. They are asked how much they are willing to
pay for this drink. The answer to this question should not depend on where the
drink is purchased. After all, they are handing over some money and getting a cold
drink in return. Yet people are prepared to pay more if they know that the friend is
going to buy the drink from a hotel bar rather than a local corner store. They think
it is reasonable for hotels to have high prices, but if the corner store charged the
same price as the hotel, people think that this is unfair and are unwilling to pay.

Altruism. People sometimes care not only about what they themselves consume
but also about the well-being of others. Such altruism leads people to give gifts, to
give to charity, to buy products such as “fair-trade” coffee, and so on.

Relative incomes. Caring about the consumption of others can take more negative
forms as well. People sometimes care about whether they are richer or poorer than
other people. They may want to own a car or a barbecue grill that is bigger and
better than that of their neighbors.

More complicated preferences such as these are not irrational, but they require a
more complex framework for decision making than we can tackle in a Principles of
Economics book.We say more about some of these ideas in Chapter 12 "Superstars".
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KEY TAKEAWAYS

The budget set consists of all combinations of goods and services that
are affordable, and the budget line consists of all combinations of goods
and services that are affordable if you spend all your income.

The opportunity cost of an action (such as consuming more of one good)
is what must be given up to carry out that action (consuming less of
some other good).

Your choices reflect the interaction between what you can afford (your
budget set) and what you like (your preferences).

Economists think that most people prefer having more to having less,
are able to choose among the combinations in their budget set, and
make consistent choices.

Rational agents are able to evaluate their options and make choices that
maximize their happiness.

CHECKING YOUR UNDERSTANDING

1. Suppose that all prices and income were converted into a different

currency. For example, imagine that prices were originally in dollars but
were then converted to Mexican pesos. Would the budget set change? If
so, explain how. If not, explain why not.

. Assume your disposable income is $100, the price of a music download is

$2, and the price of a chocolate bar is $5. Redo Table 3.1 "Spending on
Music Downloads and Chocolate Bars". Find (or create) three
combinations of chocolate bars and downloads that are on the budget
line. Find a combination that is not affordable and another combination
that is in the budget set but not on the budget line.

3. What is the difference between your budget set and your budget line?
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3.2 Individual Demand

LEARNING OBJECTIVES

1. What is a demand curve, and what is the law of demand?

2. What is the decision rule for choosing how much to buy of two different
goods?

3. What is the decision rule for choosing to buy a single unit of a good?

Now that we have a framework for thinking about your choices, we can now explain
one of the most fundamental economic ideas: demand. Here we focus on the
demand of a single individual.In Chapter 5 "eBay and craigslist", we develop the
idea of the market demand curve, which combines the demands of many
individuals. We use two different ways of thinking about your demand for a good or
a service. One approach builds on the idea of the budget set. The other focuses on
how much you would be willing to pay for a good or service. In combination, they
give us a detailed understanding of how economic decisions are made.

Individual Demand for a Good

As you visit stores at different times, you undoubtedly notice that the prices of
goods and services change. At the same time, your income may also change from
one month to the next. So if we were to look at your budget set monthly, we would
typically find it changing from one month to the next. We would then expect that
you would choose different combinations of goods and services from one month to
the next.

To keep things simple, suppose we are still in a world of two goods—downloads and
chocolate bars—and that you do no saving. We will describe your demand for
chocolate bars. (If you like, you can think of downloads as representing all the other
goods and services you consume.) Given prices and your income, you pick the best
point on the budget line. Look again at the “preferred” point in Figure 3.5
"Choosing a Preferred Point on the Budget Line". One way to interpret this point is
that it tells us how many chocolate bars you will buy, given your income and given
the price of a chocolate bar and other goods. Using this as a reference point, we now
ask how your choice will change as income changes and then as the price of a
chocolate bar changes.
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Changes in Income

Figure 3.6 An Increase in Income
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An increase in income shifts the budget line outward.

Imagine that your income increases. Figure 3.6 "An Increase in Income" shows what
happens to the budget line. Higher income means that you can afford to buy more
chocolate bars and more downloads, so the budget line shifts outward. The slope of
the budget line is unchanged because there is no change in the price of a chocolate
bar relative to downloads.

What happens to your consumption of chocolate bars? There are two possibilities
(Figure 3.7 "The Consequences of an Increase in Income"): the increase in income
leads you to consume either more chocolate bars or fewer chocolate bars. Both are
plausible, and either is possible. (Of course, you might also choose exactly the same
amount as before.) We might think that the more normal case is that higher income
would lead to higher chocolate bar consumption. If a good has a property that you
will consume more of it when you have higher income, we call it a normal good®.

6. A good that is consumed more
when income increases.
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7. A good that is consumed less
when income increases.

8. A normal good with the
additional feature that
consumption increases by a
greater percentage than
income.
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Figure 3.7 The Consequences of an Increase in Income
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In response to an increase in income, two things are possible: the consumption of chocolate bars may increase (a) or
decrease (b).

Under some circumstances, higher income leads to lower consumption. For
example, suppose you are surviving in college on a diet consisting of mostly instant
noodles. When you graduate college and have higher income, you can afford better
things to eat, so you will probably consume a smaller quantity of instant noodles.
Economists call such products inferior goods’. If a particular product exists in
several qualities (cheap versus expensive cuts of meat, for example), we often find
that the low-quality version is an inferior good. A good might be normal for one
consumer and inferior for another. More precisely, therefore, we say that a good is
inferior if, on average, higher income leads to lower consumption.

Economists make a further distinction among different kinds of normal goods. If
you spend a larger fraction of your income on a particular good as your income
increases, then we say that the good is a luxury good®. Another way of saying this is
that for a luxury good, the percentage increase in consumption is bigger than the
percentage increase in income.

60



Chapter 3 Everyday Decisions

9. A measure of how responsive
the quantity demanded is to
changes in income.
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We can also define these ideas in terms of the income elasticity of demand’, which
is a measure of how sensitive demand is to changes in income. For an inferior good,
the income elasticity of demand is negative: higher income leads to lower
consumption. For a normal good, the income elasticity of demand is positive. And
for a luxury good, the income elasticity of demand is greater than one.

Toolkit: Section 17.2 "Elasticity"

For more discussion of normal, inferior, and luxury goods, see the toolkit.

The distinctions among these different kinds of goods are crucial for managers of
firms. To predict sales, managers need to know whether the products they are
selling are normal, inferior, or luxury goods. Firms that sell inferior goods tend to
do well when the economy as a whole is doing poorly and vice versa. By contrast,
firms selling luxury goods will do particularly poorly when the economy as a whole
is performing poorly.

Changes in Price

Now we look at what happens if there is a change in the price of a chocolate bar.
Suppose the price decreases. First, let us analyze what this means in terms of our
picture. Remember that the intercepts of the budget line tell you how much you can
have of one good if you consume none of the other. If you consume no chocolate
bars, then a decrease in the price of a chocolate bar has no effect on your
consumption. You can consume exactly the same number of downloads as before.
The intercept on the vertical axis therefore does not move. However, a decrease in
the price of a chocolate bar means that, if you consume only chocolate bars, then
you can have more than before. The intercept on the horizontal axis moves
outward. One way to see this is to remember that this intercept is given by

total income

price of a chocolate bar

Figure 3.8 "A Decrease in the Price of a Chocolate Bar" illustrates a decrease in the
price of a chocolate bar. The new budget line lies outside the old budget line. Any
bundle you could have bought at the old prices is still affordable now, and you can
also get more. A decrease in the price of a chocolate bar, in other words, makes you
better off. In addition, the slope of the budget line changes: it is flatter than before.
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The slope of the budget line reflects the way in which the market allows you to
trade chocolate bars for other products. If you choose to consume fewer downloads,
the reduction in the price of a chocolate bar means that you get relatively more
chocolate bars in exchange.

Figure 3.8 A Decrease in the Price of a Chocolate Bar
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A decrease in the price of a chocolate bar causes the budget line to rotate. The result is an increase in the quantity of
chocolate bars consumed.

Figure 3.8 "A Decrease in the Price of a Chocolate Bar" also shows a new
consumption point. In response to the decrease in the price of a chocolate bar, we
see an increase in the consumption of chocolate bars. The idea that people almost
always consume more of a good when its price decreases is one of the fundamental
ideas of economics. Indeed, it is sometimes called the law of demand™’. It is
certainly intuitive that lower prices lead people to consume more. There are two
reasons why we expect to see this result.

10. When the price of a g.OOd First, if a good (for example, chocolate bars) decreases in price, it becomes cheaper
decreases, the quantity

demanded increases. relative to other goods. Its opportunity cost—that is, the amount of other goods you
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11. If one good becomes cheaper
relative to other goods, this
leads away from other goods
and toward that particular
good.

12. When a good decreases in
price, the buyer can afford
more of everything, including
that good.

13. The quantity of a good that an

individual demands at each
price, all else being the same.

3.2 Individual Demand

must give up to get a chocolate bar—has decreased. The lower opportunity cost
means that there is a substitution effect'' away from other goods and toward
chocolate bars. Second, a decrease in the price of a chocolate bar also means that
you can afford more of everything, including chocolate bars. Provided chocolate bars
are a normal good, this income effect'” will also lead you to want to consume more
chocolate bars. If chocolate bars are inferior goods, the income effect leads you to
want to consume fewer chocolate bars.

In Figure 3.8 "A Decrease in the Price of a Chocolate Bar", the substitution effect is
reflected by the fact that the budget line changes slope. The flatter budget line tells
us that the opportunity cost of chocolate bars in terms of downloads has decreased.
The income effect shows up in the fact that the new budget set includes the old
budget set. You can consume your previous bundle of goods and still have some
income left over to buy more.

Based on the idea of the law of demand, we can construct your individual demand
curve® for chocolate bars. We do so by drawing the budget set for each different
price of a chocolate bar, seeing how much you buy, and then plotting this data. For
example, we might find that your purchases of chocolate bars look like those in
Table 3.2 "Demand for Chocolate Bars". If we plot these points on a graph and then
“fill in the gaps,” we get a diagram like Figure 3.9 "The Demand Curve". This is your
demand curve for chocolate bars. It tells how many chocolate bars you would
purchase at any given price. The law of demand means that we expect this curve to
slope downward. If the price increases, you consume less. If the price decreases, you
consume more.

Table 3.2 Demand for Chocolate Bars

Price per Bar ($) | Quantity of Chocolate Bars Bought
1 12

2 6

3 4

4 3

5 2.4

6 2
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Figure 3.9 The Demand Curve
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Table 3.2 "Demand for Chocolate Bars" contains an example of some observations on demand. At different prices
from $1 to $6, we see the number of chocolate bars purchased. If we fill in the gaps, we obtain a demand curve.

Toolkit: Section 17.1 "Individual Demand"

The individual demand curve is drawn on a diagram with the price of a good on

the vertical axis and the quantity demanded on the horizontal axis. It is drawn
for a given level of income.

We must be careful to distinguish between movements along the demand curve and
shifts in the demand curve. Suppose there is a change in the price of a chocolate
bar. Then, as we explained earlier, the budget line shifts, and the quantity
demanded of both chocolate bars and downloads will change. This appears in Figure
3.9 "The Demand Curve" as a movement along the demand curve. For example, if the
price of a chocolate bar decreases from $4 to $3, then, as in Table 3.2 "Demand for
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Chocolate Bars", the quantity demanded increases from three bars to four bars. The
demand curve does not change; we simply move from one point on the line to
another.

If a change in anything other than the price of a chocolate bar causes you to change
your consumption of chocolate bars, then there is a shift in the demand curve. For
example, suppose you get a pay raise at your job, so you have more income. As long
as chocolate bars are a normal good, this increase in income will cause your
demand curve for chocolate bars to shift outward. This means that, at any given
price, you will buy more of the good when income increases. In the case of an
inferior good, an increase in income will cause the demand curve to shift inward.
You will buy less of the good when income increases. We illustrate these two cases

in Figure 3.10 "Shifts in the Demand Curve: Normal and Inferior Goods".

Figure 3.10 Shifts in the Demand Curve: Normal and Inferior Goods
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(a) If income increases and chocolate bars are a normal good, then the individual demand curve will shift to the
right. At every price, a greater quantity of chocolate bars is demanded. (b) If income increases and chocolate bars
are inferior goods, then the individual demand curve will shift to the left. In the event of a decrease in income, the
two cases are reversed.

Exceptions to the Law of Demand

The law of demand is highly intuitive and is supported by lots of research for all
sorts of different goods and services. We can take it as a reliable fact that in almost
all circumstances, the demand curve will indeed slope downward. Yet we might still
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wonder if there are any exceptions, any cases in which the demand curve slopes
upward. There are indeed a few such exceptions.

+ Giffen goods. We explained that the law of demand comes from both a
substitution effect and—for normal goods—an income effect. But for
inferior goods, the income effect acts in the opposite direction to the
substitution effect: a decrease in price makes people better off, which
is an incentive to consume less of the good. Theoretically, it is possible
for this income effect to be stronger than the substitution effect.
Although conceivable, Giffen goods are extremely rare; indeed,
economists are unsure if they actually exist outside of textbooks. For
the income effect to overwhelm the substitution effect, the good in
question must form a very large part of the overall consumption
bundle. This might arise in extremely poor economies where people
spend a large part of their income on a staple food, as was found in a
recent experiment conducted in rural China.See Robert Jensen and
Nolan Miller, “Giffen Behavior: Theory and Evidence” (Harvard
University, John F. Kennedy School of Government Working Paper RWP
07-030, July 2007). The researchers gave families subsidies to buy rice,
making it cheaper, and found that consumption of rice did indeed
decrease.

+ Status goods. Some luxury products are purchased mainly for their
status appeal—for example, Rolls-Royce automobiles, Louis Vuitton
handbags, and Gucci shoes. The high prices of these goods contribute
to their exclusivity. Price is an attribute of a good, so a higher price can
make a good seem more, not less, attractive. Again, it is theoretically
possible that this could lead the demand curve to slope upward, at least
for some range of prices. Although high prices increase the appeal of
status goods, it is rare for this effect to be strong enough to outweigh
the more basic income and substitution effects.

+ Judging quality by price. Implicitly, we have supposed that people are
well informed about the products they buy. In many cases, though, we
must purchase goods and services with only imperfect knowledge of
their quality. In this situation, we may use price as an indicator of the
quality of a good. Of course, marketers are well aware that we do this
and will often try to use price as a signal of the quality of their brand
or products. The upshot is that people may be more willing to buy at a
higher price.

In these three situations, it is conceivable that we might observe a higher price
being associated with a higher quantity of the good being purchased. You should
not overestimate the significance of these cases, however, because (1) most
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14. An increase in the price of one
good leads to increased
consumption of the other good.

15. An increase in the price of one
good leads to decreased
consumption of the other good.
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products do not fall into any of these categories, and (2) the substitution effect is
still in operation for all goods, as is the income effect for all normal goods.

Changes in Other Prices

So far, we have said that the number of chocolate bars you want to buy is affected
by income and the price of a chocolate bar. Changes in the prices of other goods
also have an impact. In general, an increase in a price of another good could cause
the demand for chocolate bars to increase or decrease.

Goods are substitutes'® if an increase in the price of one good leads to increased
consumption of the other good. CDs and music downloads are one example: if the
price of CDs increases, you will obtain more music through downloads.

Goods are complements'” if an increase in the price of one good leads to decreased
consumption of the other good. For example, DVDs and DVD players are
complements. If the price of DVD players decreases, more people will buy DVD
players. As a result, more people will want to buy DVDs.

Toolkit: Section 17.2 "Elasticity"

To learn more about substitutes and complements, see the toolkit for formal
definitions. (These definitions are presented in terms of the cross-elasticity of
demand, which is a measure of how responsive the quantity demanded is to
changes in the price of another good.)

The Valuation Approach to Demand

There is another way of thinking about demand. Instead of focusing attention on
the budget set and the budget line, we can think more directly about your
preferences. Imagine you are asked the following question in an interview:

What is the maximum amount you would be willing to pay for one chocolate bar?

In answering this question, you should not worry about what would be a reasonable
or fair price for a chocolate bar or even about the price at which this chocolate bar
might actually be available. You should simply decide how much you want
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16. The maximum amount an
individual would be willing to
pay to obtain that quantity.

3.2 Individual Demand

chocolate bars. For example, you might think that you would really like to have at
least one chocolate bar, so you would be willing to pay up to $12 for one bar—that
is, you would be happier with one more chocolate bar and up to $12 less in income.
This is your valuation'® of one chocolate bar.

Now we ask you some more questions.

What is the maximum amount that you would be willing to pay for two chocolate
bars? Three chocolate bars?...

Perhaps you decide you would be willing to pay $18 for two bars, $22 for three bars,
and so on. If we kept asking such questions, we might get the first two columns of
Table 3.3 "Valuation and Marginal Valuation". We can also plot this valuation (part
[a] of Figure 3.11 "Valuation of a Good"). Your valuation is increasing; you always
like having more chocolate bars because “more is better.”

Table 3.3 Valuation and Marginal Valuation

0 0.00

1 12.00 12.00
2 18.00 6.00
3 22.00 4.00
4 25.00 3.00
5 27.40 2.40
6 29.40 2.00
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17. The maximum amount an
individual would be willing to
pay to obtain one extra unit of
that good.
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Figure 3.11 Valuation of a Good
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Your valuation of a good is the maximum amount that you would be willing to pay, purely on the basis of your
desire for the good.

Because you are willing to pay $12 for one bar and $18 for two bars, we know you
would be willing to pay an additional $6 for the second chocolate bar. Similarly, if
you have two chocolate bars, you would be willing to pay an additional $4 for a
third bar. We call the change in your valuation your marginal valuation'’ (see the
third column of Table 3.3 "Valuation and Marginal Valuation", which is graphed in
part [b] of Figure 3.11 "Valuation of a Good"). Notice that marginal valuation
decreases as the quantity of chocolate bars increases. The change in your valuation
gets smaller as you obtain more chocolate bars. We can see the same thing in part
(a) of Figure 3.11 "Valuation of a Good" from the fact that the valuation curve gets
flatter as the quantity of chocolate bars increases.

Toolkit: Section 17.1 "Individual Demand"

An individual’s valuation of some quantity of a product is the maximum

amount the individual would be willing to pay to obtain that quantity. An
individual’s marginal valuation of some good is the maximum amount the
individual would be willing to pay to obtain one extra unit of that product.

69



Chapter 3 Everyday Decisions

3.2 Individual Demand

It usually seems reasonable to think that marginal valuations will indeed decrease
in this way. If you don’t have any chocolate bars, then the first bar is worth a lot to
you—$12 in our example. But if you already have five chocolate bars, then the sixth
bar is worth only $2 to you. As you obtain more and more of any given product,
each additional unit is less and less valuable. For most people, we expect that most
products will exhibit such diminishing marginal valuation.

Part (b) of Figure 3.11 "Valuation of a Good" may seem familiar. It is the demand
curve for chocolate bars you saw previously in Figure 3.9 "The Demand Curve". This
is not an accident or a coincidence. There is a simple decision rule to tell you how
much you should buy: when your marginal valuation is greater than the price, you
should buy more of the good, stopping only when the marginal valuation of the
good has dropped to the level of the price. For example, suppose that chocolate bars
are selling for $3.99. You should definitely buy the first chocolate bar, because it is
worth $10 to you and will cost you only $3.99. You should buy the second bar as well
because it is worth an additional $8 to you; likewise you should buy the third and
fourth bars. You don’t buy the fifth bar because it is worth only $3 to you, which is
less than what it costs. Thus your decision rule is as follows:

¢ Buy until the marginal valuation of a good equals the price of the good.

Because the demand curve, by definition, tells you how much you buy at a given
price, it is the same as the marginal valuation curve.

Combining the Two Approaches to Demand

We have presented two different ways of thinking about consumer decisions, but
the underlying choice is the same. To see how the two approaches are linked,
rewrite the decision rule for chocolate bars as buy until

marginal valuation of chocolate bars

price of a chocolate bar
You have a similar decision rule for downloads: buy until

marginal valuation of downloads

price of a download

Combining these two equations, we see that
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marginal valuation of chocolate bars  marginal valuation of downloads

price of a chocolate bar price of a download

which we can rearrange as

marginal valuation of chocolate bars _ price of a chocolate bar

marginal valuation of downloads ~ price of a download

The ratio on the right-hand side of this expression should look familiar. Earlier, we
found that the slope of the budget line is

price of a chocolate bar

price of a download

So the marginal valuation of a chocolate bar divided by the marginal valuation of
downloads equals minus the slope of the budget line.

What does this mean? The budget line tells us the rate at which the market allows
you to trade off chocolate bars for downloads. If you consume one fewer chocolate

bar, the number of dollars you will get is equal to the price of a chocolate bar. These
price of a chocolate bar

dollars will buy you downloads. The ratio of marginal valuations

price of a download
describes how you view the trade-off between chocolate bars and downloads. If you
are making good decisions about how to spend your money, then the rate at which
you are happy to trade off chocolate bars for downloads equals the rate at which
the market allows you to make such trades. If this were not true, then you could
make yourself happier by choosing a different bundle on the budget line.

Making Decisions at the Margin

To make good decisions, you need to understand the trade-offs you are making. To
put it another way, you need to recognize that every purchase has an opportunity
cost, which is summarized by the budget line. If you want more chocolate bars, you
must consume less of something else. You also need to find the right point on the
budget line—the point that makes you happiest. Most of the time, economists
simply assume that you are able to make this decision correctly on the basis of the
three assumptions about your preferences that we introduced earlier.

You can also use this theory to help you think about the decisions you make.
Suppose you are facing the budget line we discussed earlier and plan to buy 8
chocolate bars and 60 downloads (as in Figure 3.5 "Choosing a Preferred Point on
the Budget Line"). In principle, you need to compare that bundle with every other
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18. The special case of the
individual demand curve when
a buyer might purchase either
zero units or one unit of a good
but no more than one unit.
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combination on the budget line. In practice, it is enough—most of the time at
least—to compare it with nearby bundles. For example, if you prefer this bundle to 7
chocolate bars and 65 downloads, and you also prefer this bundle to 9 chocolate
bars and 55 downloads, then you can be reasonably confident that you have found
the best bundle. If a small change won’t make you happier, then neither will a large
change.

Unit Demand

So far we have considered situations where you might buy multiple units of a
good—for example, 20 music downloads or 5 chocolate bars. To keep things simple,
we also supposed that you could buy fractional amounts, such as 20.7 downloads, or
3.25 chocolate bars. This assumption gives a decision rule for purchase: buy until
marginal valuation equals price.

Some purchase decisions are better thought of as “buy or don’t buy.” Large,
infrequent purchases fall into this category. Think, for example, about the decision
to buy a new car, a new microwave, or an expensive vacation. You won'’t buy five
microwaves because they are cheap. The decision rule for purchase is even easier in
this case: buy if your valuation of the good exceeds the price of the good. In fact,
this is really no different from our earlier decision rule. Because you are only ever
thinking about buying one unit, your valuation and your marginal valuation are the
same thing (look back at the first two rows of Table 3.3 "Valuation and Marginal
Valuation"). And because in this case it does not make sense to suppose you can buy
fractional amounts of the good, you cannot keep buying until your marginal
valuation decreases all the way to the price.

If a buyer is interested in purchasing one and only one unit of a good, the unit
demand curve'® tells us the price at which he is willing to buy. Below his valuation,
he buys the good. Above his valuation, he does not buy the good. A unit demand
curve is shown in Figure 3.12 "Unit Demand". In this example, the buyer’s valuation
is $3,000.
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Figure 3.12  Unit Demand
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The buyer follows this decision rule: “Buy if the price is less than valuation.” If the price is greater than $3,000, the

buyer will not purchase. The quantity demanded is zero. If the price is less than $3,000, the buyer will purchase one
unit. No matter how low the price decreases, the buyer will not want more than a single unit. This is an example of
unit demand.

To see where such a valuation could come from, look at Figure 3.13 "The Valuation
of a Car". Suppose you are thinking about buying a car. The figure shows our
standard downloads-and-chocolate-bar diagram, except that there are two budget
lines. The outer budget line applies in the case where you do not buy the car. You
have a preferred point in terms of downloads and chocolate bars (A). If you buy the
car, you have less income to spend on everything else. The effect is to shift your
budget line inward, in which case you have a new preferred point (B). The thought
experiment here is to decrease your income and shift your budget line inward until
you are equally happy with the two bundles. The change in your income—the
amount by which the budget line must shift—is your valuation of the car. Your
valuation, in other words, is the opportunity cost of the car: if you buy the car, you
can only consume bundle B rather than bundle A.
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Figure 3.13 The Valuation of a Car
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If you don’t buy a car, your preferred mix of chocolate bars and downloads is at point A. If you buy a car, then you
no longer have that income available to spend on chocolate bars and downloads. Your budget line shifts inward, and
you consume at your preferred point B. Now imagine that you are equally happy at point A and point B. Then the
difference in income is equal to your valuation of the car. Thus the valuation of a car is its opportunity cost in terms
of other goods.

Budget Studies

Economists’ theories are all well and good. But we do not actually get to see people’s
preferences or marginal valuations. We observe what people actually do. To see our
theory in action, we can look at household budget studies. These are surveys where
government statisticians interview households and ask them how they spend their
income. For example, Table 3.4 "Budget Shares in the United States" contains data
on US consumer expenditures for the years 2005, 2007, and 2009.
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Table 3.4 Budget Shares in the United States

Income (before tax) 58,712 | 27,404 63,091 | 31,443 62,857 | 25,695
Spending 46,409 | 27,770 49,638 | 29,457 49,067 | 28,119
Category Percentage of Total Spending
Food 12.8 14.2 12.4 14.1 13.0 14.9
Alcohol 0.9 1.4 0.9 1.6 0.9 1.2
Housing 32.7 32.2 34.1 32.6 34.4 34.6
Apparel 4.1 5.7 3.8 5.0 3.5 5.0
Transportation 18.0 21.6 17.6 19.4 15.9 19.0
Health care 5.7 2.5 5.7 2.7 6.4 2.4
Entertainment 5.2 5.0 5.4 4.9 5.5 4.4
Personal care products
and services 1.2 1.2 1.2 1.1 1.2 1.3
Reading 0.3 0.2 0.2 0.2 0.2 0.2
Education 2.0 4.9 1.9 6.1 2.2 6.8
Tobacco 0.7 1.1 0.7 1.0 0.8 1.2
Personal insurance and

. 11.2 7.7 10.8 8.3 11.2 7.1
pensions
Other 5.3 2.3 5.3 3.0 4.8 1.9

Source: US Department of Labor, “Consumer Expenditures Survey,” table 47,
http://www.bls.gov/cex/2005/share/age.pdf, http://www.bls.gov/cex/2007/share/
age.pdf, and http://www.bls.gov/cex/2009/share/age.pdf, all accessed February 24,
2011.

You can see that, on average, households spend a little more than 45 percent of
their income on food and housing. Insurance is also a large category, with about 11
percent of income being spent on it.Chapter 4 "Life Decisions" discusses why we buy
insurance. Interestingly, the budget shares do not change much over the three
years despite the differences in income and spending. From this we see that,
although individual goods may be inferior or luxury goods, such differences are
largely offset when we look at broad categories of goods or services.
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The table also contains data for households under age 25.This is based on the age of
the reference person in the household, who is the individual who owns or rents the
property. We can compare the spending patterns of this group against all
households. Not surprisingly, the younger group earns less than the average
household. Also, this younger group often spends more than it earns, indicating
that younger people are borrowing, on average. The younger group spends more on
alcohol, transportation, and education and much less on health care and insurance
than the average household. This makes sense given the health status of young
individuals as well as their demand for education.

Table 3.5 "United Kingdom Budget Study" is a UK budget study for households
headed by young people (under the age of 30) in 2009. It shows how these
households allocated their expenditures over a week.The British source is as
follows: Office for National Statistics, Family Spending, 2010, table A.11, accessed
January 24, 2011, http://www.statistics.gov.uk/downloads/theme_social/family-
spending-2009/familyspending2010.pdf. We can compare these figures against
those for young people in the United States. (We need to be careful in making
comparisons because the categories for spending are not exactly the same across
surveys. Still, it is useful to explore these differences.) In the United Kingdom,
spending on food and housing is much lower for these younger households than in
the United States. Health also has a much lower expenditure share.

Table 3.5 United Kingdom Budget Study

Food and nonalcoholic drinks 9.2
Alcoholic beverages, tobacco, and narcotics | 2.2
Clothing and footwear 4.3
Housing, fuel, and power 22.6
Household goods and services 4.4
Health 0.9
Transport 12.2
Communication 2.7
Recreation and culture 9.0
Education 45
Restaurants and hotels 8.0
Miscellaneous goods and services 7.1
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3.2 Individual Demand

Category of Expenditure Spending Share (%)

Other expenditure items 13.0

Source: Data from Office for National Statistics, Family Spending, 2010, table A.11,
accessed January 24, 2011, http://www.statistics.gov.uk/downloads/theme_social/

family-spending-2009/familyspending2010.pdf.

KEY TAKEAWAYS

+ The demand curve of an individual shows the quantity of a good or
service demanded at different prices, given income and other prices.

+ The law of demand—which holds for almost all goods and
services—states that the demand curve slopes downward: as the price of
a good decreases, the quantity demanded of that good will increase.

« When you are making an optimal choice between two goods, the rate at
which you want to trade off the two goods—at the margin—should equal
the rate at which the market allows you to trade off the two goods.

¢ You should buy one more unit of a good whenever your marginal
valuation of the good is greater than the price.

+ When you are willing to buy at most one unit of a good (unit demand),
your valuation and your marginal valuation are identical, so you should
purchase the good as long as your valuation of that good is greater than
the price.

CHECKING YOUR UNDERSTANDING

1. Think about your own preferences. Can you think of a good that—for
you—is a substitute for a chocolate bar? Can you think of a good that is a
complement?

2. Draw a version of Figure 3.6 "An Increase in Income" to show a decrease
in income.

3. Create a version of Figure 3.7 "The Consequences of an Increase in
Income" that shows music downloads as an inferior good. Why can’t you
draw a version of the figure where both music downloads and chocolate
bars are inferior goods?
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3.3 Individual Decision Making: How You Spend Your Time

19. The restriction that the sum of
the time you spend on all your
different activities must be
exactly 24 hours each day.

LEARNING OBJECTIVES

1. What is the time budget constraint of an individual?

2. What is the opportunity cost of spending your time on a particular
activity?

3. What is the meaning of real wage?

4. What is the labor supply curve of an individual, and how does it depend
on the real wage?

So far we have discussed how you choose to spend your money. There is another
decision you make every day: how to spend your time. You have 24 hours each day
in which to do all the different things you want to do: work, sleep, eat, study, watch
television, surf the Internet, go to the movies, and so on. Time, like money, is
scarce. Given that you have only 24 hours to allocate in every day, how do you
decide which activities to spend your time on? This problem is very similar to the
allocation of your budget, with one key difference: you cannot save or borrow time
in the way that you can save or borrow money. There are exactly 24 hours in each
day—no more, no less.

Choosing among Different Uses of Your Time

We begin with the most fundamental time allocation problem for all students:
choosing between studying and sleeping. As before, we keep things simple by
thinking about only two possible uses of your time. You are given 24 hours in the
day to study and sleep. How should you allocate your time?

As with the allocation of your income, there are two aspects of this problem. First,
there is a budget constraint—only now it is your time that is scarce, not money.
Second, you have your own preferences about sleep and study time. Your ability to
meet your desires is constrained by the scarcity of your time: you must trade off
one activity for another.

The time budget constraint' is the restriction that there are only 24 hours in the
day. It is shown in Figure 3.14 "The Time Budget Constraint" and is the counterpart
to the budget line in our earlier discussion. Any point in this figure represents a
combination of sleep and study time. The sum of sleep and study time must equal 24
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hours (remember we are supposing that these are the only ways you spend your
time). Thus your allocation of your time must lie somewhere on this line.

Figure 3.14 The Time Budget Constraint

Study

24 hours 7

Preferred point
16 hours ¥ ---------------

T 1 pr—] ' prm— =P Sleep

8 hours 24 hours

The time allocation line shows your options for dividing your time between study and sleep.

Figure 3.14 "The Time Budget Constraint" also shows one possible choice that you
might make: allocating 8 hours to sleep and 16 hours to studying. The choice of this
point reflects your desires for sleep and study. As with the spending decision, we
pass no judgment, as economists, on the actual decision you make. We suppose you
typically make the choice that makes you the happiest.

At your preferred point, your choice to sleep for 8 hours means that your study
time must equal 16 hours; equivalently, your choice to study for 16 hours means
that you must sleep for 8 hours. Any increase in one activity must be met by a
reduction in time for the other. The opportunity cost of each hour of sleep is an
hour of study time, and the opportunity cost of each hour of study time is an hour
of sleep. If you choose this point, you reveal that you are willing to “pay” (that is,
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give up) 8 hours of study time to obtain 8 hours of sleep, and you are willing to pay
16 hours of sleep to obtain 16 hours of study time.

As with consumption choices, it is often enough to look at small changes to evaluate
whether or not you are making a good decision. The opportunity cost of a little
more sleep is a little less study time. If you are making a good decision about the
allocation of your time, then the extra sleep is not worth the extra study time.
Suppose you are contemplating a particular point on the time budget line, and you
want to know if it is a good choice. If a very small movement away from your
chosen point will not make you happier, then—in most circumstances—neither will
a big movement. By a very small movement, we mean sleeping a little less and
studying a little more or studying a little less and sleeping a little more. If you are
making a good decision, then your willingness to substitute sleep for study time is
exactly the same as that allowed by the time constraint.

Individual Labor Supply

Sleeping and studying are uses of your time that are directly for your own benefit.
Most people—perhaps including yourself—also spend time working for money. So
let us now look at the choice between spending time working and enjoying leisure.
Our goal is to determine how much labor you will choose to supply to the
market—which is equivalently a choice about how much leisure time to enjoy,
because choosing the number of working hours is the same as choosing the number
of leisure hours. Your choice between the two is based on the trade-off between
enjoying leisure and working to earn money that allows the purchase of goods.

Once again—to make it easy to draw diagrams—we suppose that these are the only
uses of your time. Part (a) of Figure 3.15 "Choosing between Work and Leisure"
presents the allocation of time between work and leisure. As with the sleep-study
choice, there is a time budget constraint, and you have preferences between these
two ways to allocate time. Your best choice satisfies the same property as before:
you allocate time such that no other division of your time makes you happier.

What makes this different from the sleep-study choice is the valuation of your time.
We can think of sleep as a good thing in that you generally prefer more to less.
Likewise, we can think of study as a good thing in that—even if you don’t always
enjoy it—you perceive a gain to spending time studying. So Figure 3.14 "The Time
Budget Constraint" is like our earlier diagrams with downloads and chocolate bars:
it has a good thing on each axis. Now, people presumably prefer more leisure to
less: leisure is a “good,” like chocolate bars, blue jeans, or cans of soda. But we have
drawn part of (a) Figure 3.15 "Choosing between Work and Leisure" as if work is
also a good thing. Most people, however, see work time as a “bad” rather than as a
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“good.” Even people who like their work would almost always prefer to work a little
less and have a little more leisure time.

Figure 3.15 Choosing between Work and Leisure
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ES £
1 24 x Real
hourly wage
24 I
hours i
T Consumption Jr----------- @ Preferred point
i @ Preferred point | \
: : E : : : : » 1 L i I 0 1 I Y
24 Leisure \_,_Y‘/L,Y\jz 4 Leisure
hours Leisure Work  hours

(2) (b)

(a) The time budget line shows your options for dividing your time between labor and leisure. However, we generally
think of labor as a “bad” rather than as a “good.” (b) Now the choice is between consumption and leisure. For each
hour of your time, you earn the nominal hourly wage. If you divide this by the price level, you get the real wage. The
real wage tells you how many goods and services you can enjoy for one hour of work.

The gain from working, of course, is that you earn income, allowing you to purchase
goods and services. Each extra hour of your work allows you to buy more goods and
services. Conversely, if you want more leisure time, you must give up some goods
and services. Thus the choice between labor and leisure is linked to the choice
about how many chocolate bars and other goods you buy. The income we take as
given in describing your budget set typically comes from your decision to supply
labor time. (Of course, you may have other sources of income as well, such as loans
or grants.)

Part (b) of Figure 3.15 "Choosing between Work and Leisure" takes the labor-leisure
choice and converts it into a choice between leisure and consumption. Here,
consumption refers to all the goods and services you consume. We lump together all
the products you consume, just as we lump together all your different forms of
leisure (sleep, study, watching television, and so on). As before, time is measured on
the horizontal axis: there are 24 hours to the day, which must be split between
leisure time and labor time. On the vertical axis, we measure consumption.
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To get the budget constraint for this picture, we begin with the time budget
constraint:

leisure hours + labor hours = 24.

The value of an hour of time in dollars is given by the wages at which you can sell
your time. Multiplying the time budget constraint by the wage gives us a budget
constraint in dollars:

(leisure hours x wage) + wage income = 24 x wage.

Wage income is equal to the number of hours worked times the hourly wage.
Because wage income is used to buy goods, we can replace it by total spending on
consumption, which is the price level times the quantity of consumption goods
purchased:

(leisure hours x wage) + (price level x consumption) = 24 x wage.

This is the budget constraint faced by an individual choosing between leisure and
consumption. Think of it as follows: The individual first sells all her labor at the
going wage, yielding the income on the right-hand side. With this income, she then
“buys” back leisure and also buys consumption goods. The price of an hour of
leisure represents the wage rate, and the price of a unit of consumption goods
represents the price level.

Toolkit: Section 17.3 "The Labor Market"

The real wage is the relative price of labor in terms of consumption goods:

nominal wage

1 =
HEE R price level

Dividing the time budget constraint by the price level, we get the budget in line in
part (b) of Figure 3.15 "Choosing between Work and Leisure".

leisure hours x real wage + consumption = 24 x real wage.
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20. The nominal wage (the wage in
dollars) divided by the price
level.

As you move along the budget line, you trade hours of leisure for consumption
goods. The slope of the budget line is the negative of the real wage®. If you give up
an hour of leisure, you obtain extra consumption equal to the real wage. Put
differently, the opportunity cost of an hour of leisure is the amount of consumption
you give up by not working. Once we have worked out how much leisure you
consume, we have equivalently worked out how much labor you supply:

labor hours = 24 - leisure hours.

Part (a) of Figure 3.16 "The Effect of a Real Wage Increase on the Quantity of Labor
Supplied" shows what happens when the real wage changes. When the real wage
increases, the vertical intercept of the budget line is higher because the vertical
intercept tells us how much consumption an individual could obtain if she worked
for all 24 hours in the day. The horizontal intercept does not change as the real
wage changes: if an individual does not work, then the level of consumption is zero
regardless of wages. It follows that the budget line is steeper as the real wage
increases. If an individual gives up an hour of leisure time, he or she gets more
additional consumption when the real wage is higher. The opportunity cost of
leisure in terms of forgone consumption is higher.

Figure 3.16 The Effect of a Real Wage Increase on the Quantity of Labor Supplied
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21. A curve that indicates how
many hours of labor an
individual supplies at different
values of the real wage.

(a) An increase in the real wage causes the budget line to rotate. Income and substitution effects are both at work:
the income effect encourages more leisure (less work), while the substitution effect encourages more work. The
substitution effect generally dominates, so higher real wages lead to more work. This means that the labor supply
curve slopes upward, as shown in (b).

Part (b) of Figure 3.16 "The Effect of a Real Wage Increase on the Quantity of Labor
Supplied" shows the individual labor supply curve’' that emerges from the labor-
leisure choice.

Toolkit: Section 17.3 "The Labor Market"

The individual labor supply curve shows the number of hours that an individual
chooses to work at each value of the real wage.

In fact, there are conflicting incentives at work here. As the real wage increases, the
opportunity cost of leisure is higher, so you are tempted to work more. But at a
higher real wage, you can enjoy the same amount of consumption with fewer hours
of work, so this tempts you to work less. This is another example of substitution and
income effects. The substitution effect says that when something gets more
expensive, we buy less of it. When the real wage increases, leisure is more
expensive. The income effect says that as the real wage increases, you can buy more
of the things you like, including leisure. We know from our study of demand that,
for normal goods, the income and substitution effects act in the same direction. In
the case of supply, however, income and substitution effects point in different
directions. Consistent with this, most economic studies find that, though the labor
supply curve slopes upward, hours worked are not very responsive to changes in
the real wage.

Some jobs do not give you any control over the number of hours that you must
work. Labor supply then becomes a “unit supply” decision, analogous to the unit
demand decisions we considered previously. Should you take a job at all and, if so,
what job? To the extent that you can choose among different jobs that offer
different hours of work, your decision about whether or not to work will still reflect
a trade-off between leisure and consumption.
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Individuals and Households

We have discussed almost everything in this chapter in terms of an individual’s
decision making. However, economists often think in terms of households rather
than individuals. In part this is because—as we saw with the budget studies—much
more economic data are collected for households than for individuals. Also, many of
the decisions we have discussed are really made by a household as a whole, rather
than by the individual members of that household.

For example, many households have two working adults. Their decisions about how
much to work will usually be made jointly on the basis of the real wages they both
face. To see some implications of this, consider a two-person household in which
both are working. Now suppose that the real wage increases for one person in the
household. One person will probably respond by increasing the number of hours
worked. However, the other person may choose to work less. Imagine, for example,
that there are household chores that either could do. By working less, one person
can do more of these chores and thus compensate the other person for the extra
hours worked.This is an application of an important economic idea called
comparative advantage, which we discuss in more detail in Chapter 5 "eBay and
craigslist". Most of the time, though, we do not need to worry about the distinction
between the individual and the household, and we often use the terms
interchangeably.

Time Studies

Table 3.6 "Allocation of Hours in a Day" shows the allocation of time to certain
activities for individuals in three countries: the United States, the United Kingdom,
and Mexico. It shows the time allocated on average per day for each of four
activities: work, study, personal care, and leisure.

Table 3.6 Allocation of Hours in a Day

Country Age | Work | Study | Personal Care | Leisure
United States 15-24 | 2.65 2.2 9.95 5.46
United Kingdom | 16-24 | 3.00 1.39 9.96 5.13
Mexico 20-29 | 4.49 |0.72 10.37 3.1

For the United States and the United Kingdom, the average number of hours
worked is between 2.65 and 3.00. This is an average: some people in this age group
may work a full-time job, while others may be students who are not working for pay
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at all. The sample from Mexico differs from the US and UK samples. First, the group
is slightly older. Second, Mexico is notably poorer than the United States and the
United Kingdom. For these two reasons, individuals sampled in Mexico are more
likely to be working and less likely to be studying and enjoying leisure—which is
indeed what we see.

Combining Your Time and Spending Choices

So far we have looked at the allocation of your income separately from the
allocation of your time. Yet these choices are linked. The allocation of your time
influences the income you have to spend on goods and services. So a change in the
wages you are paid will affect how you allocate your time and the goods and
services you choose to buy.

In a similar fashion, the prices of goods and services you purchase will have an
influence on your allocation of time. For example, if the price of a computer you
want to buy decreases, you may respond by working a little more to earn extra
income to purchase the computer. The reduction in the price of the computer raises
your real wage, so you respond by working more.

Effects of Real Wages on Household Demand

If the real wage changes, there are changes in both consumption decisions and work
choices. Figure 3.16 "The Effect of a Real Wage Increase on the Quantity of Labor
Supplied" shows that an increase in the real wage means you can obtain more
consumption for a given amount of work time. Further, as in Figure 3.6 "An
Increase in Income", the budget set expands as income increases. Because an
increase in the real wage will lead to an increase in hours worked (see Figure 3.16
"The Effect of a Real Wage Increase on the Quantity of Labor Supplied"), labor
income will increase. So we can interpret the shift in the budget line in Figure 3.6
"An Increase in Income" as coming from this increase in labor income.

When income increases, you will generally consume more of all goods and services.
An increase in the real wage leads to an outward shift in your demand curves for
chocolate bars, downloads, and all other normal goods. Combining these figures, we
can make the following predictions about the effects of an increase in the real wage:

¢ You will work more hours.

* You will have more income.

+ You will consume more goods and services.
* You will be happier.
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The last item in the list draws on Figure 3.6 "An Increase in Income" but is less
direct than the other implications. As the real wage—and thus your
income—increases, the set of bundles you can afford is larger. Moreover, every
bundle you could afford when you had less income is still affordable now that you
have more income. Thus we conclude that you will be happier. After all, you can
always purchase the bundle you bought with lower income and still have some
extra income to spend.

Effects of Prices on Time Allocation

Suppose the price of a chocolate bar increases. We saw from Figure 3.8 "A Decrease
in the Price of a Chocolate Bar" that when this price increases, the budget set
shrinks. We also saw from Figure 3.9 "The Demand Curve" that the demand for
chocolate bars decreases when the price of a chocolate bar increases. But there are
also implications for labor supply. Remember that the real wage is the nominal
wage dividing by a price index representing a household’s cost of purchasing a
bundle of goods and services. So when the price of a chocolate bar increases, the
cost of purchasing the bundle will increase and the real wage will decrease. From
Figure 3.16 "The Effect of a Real Wage Increase on the Quantity of Labor Supplied",
labor supply will decrease as the real wage decreases. This is a movement along the
labor supply curve.

KEY TAKEAWAYS

« The time budget constraint states that the sum of the time spent on all
activities each day must equal 24 hours.

« The opportunity cost of time spent on one activity is the time taken
away from another.

+ Decisions about how much to work depend on how much more you can
purchase if you work a little more: that is, they depend on the real wage.

¢ The individual labor supply curve shows how much an individual will
choose to work given the real wage.

« As the real wage increases, an individual will supply more labor if the
substitution effect dominates the income effect.
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CHECKING YOUR UNDERSTANDING

1. If you must sleep a minimum of five hours each day, how would you
modify Figure 3.14 "The Time Budget Constraint" to indicate this
necessity of life?

2. If both the nominal wage and the price level double, what will happen to
your allocation of time and consumption?
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3.4 End-of-Chapter Material

In Conclusion

We all make economic decisions every day, often without giving them very much thought. In this chapter, we
highlighted two fundamental decisions: allocating income and allocating time. You (and everyone else)
generally make choices over income and time allocations in a manner that makes you happy. Thus we predict
that you will not throw income away. Further, whatever combinations of goods and services and time
allocations you choose, economic theory presumes that these are the best ones available to you. Remember also
that even though it is usually easier to focus on one decision at a time, your spending and time allocation
decisions are interconnected. Changes in the prices of goods and services affect how you spend your time, and
changes in the real wage affect your consumption choices.Chapter 7 "Why Do Prices Change?" has more to say
on the connections among different markets in the economy.

Economics is often defined as the study of how we allocate scarce resources that have alternative uses. In this
chapter, we saw this idea at work at the individual level. Your income is a scarce resource; you don’t have
enough income to buy everything that you would like. Your income has alternative uses because there are lots of
things you might want to buy.

Perhaps the most fundamental idea of this chapter is that of opportunity cost. Given that you have limited
income to allocate across goods and services, the opportunity cost of consuming one good or service is the
amount of another good or service you give up. Given that you have limited time to allocate across activities, the
opportunity cost of spending time on one activity is the value of the time you could have spent on another. The
budget and time budget constraints are graphical representations of this central economic principle. And the
interaction between these budget constraints and people’s wants and desires is at the heart of the economic
analysis of decision making.

Key Link

* New York Times Time Allocation Study: http://www.nytimes.com/
interactive/2009/07/31/business/20080801-metrics-graphic.html
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EXERCISES

1. Which statements are prescriptive? Which statements are
descriptive?

a. The government should take care of the poor.

b. If the real wage increases, households will be willing to
supply more labor.

c. When people’s incomes decrease, they consume more cheap
cuts of meat.

d. We ought to consume fewer resources to protect the planet.

e. Young people should purchase medical insurance because it
is cheaper for young people than for old people.

2. Draw a budget line assuming disposable income equals $100, the price of
a music download is $1, and the price of a chocolate bar is $5. On the
same graph, draw another budget line assuming the same level of
income but with the price of a music download equal to $2 and the price
of a chocolate bar equal to $1. Explain how the budget sets differ. If you
liked downloads but hated chocolate bars, which budget set would you
prefer?

3. Consider a bundle consisting of 4 chocolate bars and 30 downloads (call
it bundle A). Using the assumption that “more is better,” what bundles
can we say are definitely preferred to bundle A? What bundles are
definitely worse than bundle A? Show your answers on our usual kind of
diagram (that is, a budget set diagram with chocolate bars and
downloads on the axes).

4. If we observe that a household buys bundle A but not bundle B and we
know that bundle B has more of every good than does bundle A, what
can we say about the household’s preferences for bundle A and bundle
B? What can we say about the household’s budget set?

5. (Advanced) Look at Table 3.7 "Preferences over Downloads and
Chocolate Bars". The top part of the table lists four different
bundles of downloads and chocolate bars. The bottom part of the
table shows which bundle is preferred when we compare any two
bundles. Look at bundle 1. The top part of the table tells us it
contains 0 downloads and 20 chocolate bars. The first row of the
bottom part of the table shows how this bundle compares to the
other bundles. So this individual prefers bundle 1 to bundle 2 but
also prefers both bundle 3 and bundle 4 to bundle 1. Do these
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3.4 End-of-Chapter Material

preferences satisfy “more is better”? Are they consistent or can
you find some contradictions?

TABLE 3.7 PREFERENCES OVER DOWNLOADS

AND CHOCOLATE BARS

Bundle | Downloads Consumption | Chocolate Bar Consumption
1 0 20
2 100 0
3 50 10
4 110 30
Which Bundle Is Preferred When Comparing Bundles?
Bundle
Bundle 1 Bundle 2 Bundle 3 Bundle 4
1 = 1 3 4
2 1 — 2 4
3 3 2 = 3
4 4 4 3 =

. Suppose income increases by 10 percent, but the price of a chocolate bar

and the price of downloads both increase by 5 percent. Will the budget
line shift inward or outward? Will the slope of the budget line change?

. We explained the household demand curve and the law of demand by

focusing on how a change in the price of a chocolate bar influences the
quantity of chocolate bars demanded. Redo this discussion and the
figures to illustrate how a change in the price of downloads will affect
the demand for downloads and the demand for chocolate bars.

. In our example, we noted that it was not possible for both chocolate bars

and music downloads to be inferior goods. Suppose there were three
goods: chocolate bars, music downloads, and tuna sushi. Is it possible
now that chocolate bars and music downloads are both inferior goods?
Could all three be inferior goods?

. (Advanced) Suppose the government imposes a tax on chocolate bars.

Draw a diagram that shows what happens to the budget set. If chocolate
bars and downloads are both normal goods, can you say whether the
consumption of chocolate bars will increase or decrease? What about
the consumption of downloads?
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Explain why a price increase in movie tickets causes the demand curve
for chocolate bars to shift.

Suppose you are thinking of buying chocolate bars. Your marginal
valuation of the seventh chocolate bar is $3. The price of a chocolate bar
is $4. Should you buy more or fewer than seven bars?

Explain how the law of demand works in the case of a unit demand
curve.

Can preferences include altruism or a regard for fairness and still
exhibit rationality?

Using the data in Table 3.5 "United Kingdom Budget Study", create a pie
graph of expenditure shares. How might you explain the differences in
spending between younger households in the United States and the
United Kingdom? How might you explain the differences in spending in
2005 between younger households and average households?
(Advanced) In discussing labor supply, we did not allow an individual to
decide not to work. Yet we observe many individuals who could work
but choose not to. How would you have to amend the discussion to
include the choice of working or not working?

If you face a big exam this week, how might this influence your time
allocation choice in Figure 3.14 "The Time Budget Constraint"?
(Advanced) If there is a reduction in the price of a chocolate bar, what
does our theory predict will happen to labor supply?

(Advanced) Suppose the government imposes a tax on labor. What will
that tax do to the labor supply of a household and its demands for
downloads and chocolate bars?

(Advanced) If one member of a two-person household gets a raise, what
will that do to the hours worked by that person and to the other
household member? Explain this using income and substitution effects.
Could this raise cause the other household member not to work at all?

Economics Detective

1.

Search the Internet to find the level of spending by Japanese households
on food in a recent year. Convert this figure to dollars.

The data in Table 3.4 "Budget Shares in the United States" come from a
survey. Who was surveyed? How frequently?

Go to the web page of the Office for National Statistics in the United
Kingdom (http://www.statistics.gov.uk/CCI/
Nscl.asp?ID=5407&Pos=1&ColRank=1&Rank=16UK) and create a version
of Table 3.5 "United Kingdom Budget Study" for different income
groups. What differences do you see in spending patterns across income
groups? How would you explain the differences in spending patterns as
income changes?
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4. Go to http://www.bls.gov/tus. Pick two years. Prepare a table to
illustrate how the allocation of time has changed for one of two age
groups over these two years. How might you explain these changes?

Spreadsheet Exercise

1. (Advanced) Create a spreadsheet to reproduce the graph of a budget
constraint with two goods (chocolate bars and downloads) in Figure 3.4
"The Budget Line". In column A, put the quantity of chocolate bars (from
0 to 20). In column B, put the price of a chocolate bar (that is, each cell
should contain a 5).This is the simplest but not the most elegant way to
create this spreadsheet. If you are an experienced user of spreadsheets,
you may know tricks that will allow you to create the spreadsheet in a
more compact way. In column C, put the price of downloads. In column
D, put income. Then write an equation to enter in each cell of column E,
based on the budget line. This equation should calculate the quantity of
downloads in terms of the prices, income, and the quantity of chocolate
bars. Make sure that you allow only nonnegative quantities of the goods.
Use this to graph the budget line. Now try changing the prices and the
level of income and make sure you can explain how the budget line
shifts as income and prices change.

3.4 End-of-Chapter Material
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Chapter 4

Life Decisions

Life Choices

Some economic decisions, like how to spend your money and your time, are
everyday decisions.See Chapter 3 "Everyday Decisions" for more discussion. There
are also bigger and more difficult economic decisions that you confront only
occasionally. In the months and years after graduation, you will face major life
choices, such as the following:

¢ Upon graduation, which occupation should you choose?

+ Should you go to graduate school?

¢ Should you purchase a new car?

+ Should you purchase a house?

« How much of your income should you save?

« Should you purchase health insurance?

« Should you purchase insurance for your home or apartment?
+ What should you do with the money you save?

These economic choices are more complicated than choosing how many chocolate
bars to buy or how much time you should spend watching television today.

Two things make these decisions hard. First, there is the element of time—not the
24 hours in a day, but the fact that you must make decisions whose consequences
will unfold over time. In choosing an occupation, deciding on graduate school, or
picking a portfolio of financial assets, you must look ahead. Second, there is the
element of uncertainty. Will you be healthy? Will you live to an old age? Will you
succeed as a rock musician? The future is unknown, yet we cannot ignore it. The
future is coming whether we like it or not.

We cannot tell you whether you should buy a new car or if you will be a rock star.
But we can give you some tools that will help you when you are making decisions
that involve time and uncertainty. In this chapter we tackle the following questions:

+ How do we make decisions over time?
+ How do we make plans for an uncertain future?
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Road Map

The chapter is organized around the two themes of time and uncertainty. We
begin with a brief review of the choice between two goods at a given time.This
decision is analyzed at length in Chapter 3 "Everyday Decisions". Then we look
at choices over time. Economists typically assume that individuals are capable
of choosing consistently among the bundles of goods and services they might
wish to consume. The ability to make such a choice is perhaps not too onerous
in the case of simple choices at a given time (such as whether to go to a movie
or go to dinner). It is more difficult when we consider choices over a broad
range of goods from now into the future.

« There are goods and services that will be available to you in the
future that you cannot imagine today. When people chose among
different types of handheld calculators 30 years ago, they could
not imagine that today they would be choosing among different
types of tablet computers. Many products that we now consume
simply did not exist in any form until comparatively recently, and
when we make choices now, we do so in ignorance of future
consumption possibilities.

* Your tastes may change. When you are 20 years old, it is difficult to
predict what goods and services you will want to buy when you are
30, 40, or 50 years old. Your future self might regret past decisions.

We tackle time and uncertainty separately. To begin with, we will suppose that
the future is known with certainty. This allows us to focus on including time in
our analysis of economic decision making. We begin with a discussion of the
choice between consumption and saving and explain how this decision is
affected by changes in interest rates. We then look at problems such as how to
choose an occupation. A major part of this analysis is an explanation of how to
compare income that we receive in different years.

We then turn to uncertainty. We explain the idea of risk and then discuss the
kinds of risks you cannot avoid in life. We explain how insurance is a way to
cope with these risks. We also discuss uncertainties that we create in our
lives—through occupational choice, portfolio choice, and gambling.
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4.1 Consumption and Saving

LEARNING OBJECTIVES

1. What is your lifetime budget constraint?

2. What factors influence your choice between consumption today and
saving for the future?

3. What is the difference between real and nominal interest rates?

4. What are the effects of a change in the interest rate on consumption and
saving?

Your choice at any given time between two goods—say, chocolate bars and music
downloads—reflects the tension between your desires for chocolate bars and
downloads and your income, as summarized by your budget line. The budget line
shows us the bundles of goods and services that you can afford, given prices and
your income, under the presumption that you do not throw any money away. For
an individual choosing between two goods only (chocolate bars and music
downloads), the budget line states that total spending is equal to spending on
chocolate bars plus spending on downloads:

(number of chocolate bars x price of a chocolate bar) + (number of downloads x
price of download) = disposable income.

Figure 4.1 "The Budget Line with Two Goods" displays the budget line for the choice

between downloads and chocolate bars.

Toolkit: Section 17.1 "Individual Demand"

You can review the derivation and meaning of the budget line in the toolkit.
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Figure 4.1 The Budget Line with Two Goods

Number of
music
downloads

/ Budget line

_ Price of chocolate bar
Slope = — —
Price of download

Number of
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This diagram shows the budget line for an individual choosing between chocolate bars and music downloads. The
slope of the budget line reflects the rate at which an individual can trade off the two goods.

The slope of the budget line is

price of a chocolate bar

price of download

As you move along the budget line, you are giving up downloads to get chocolate
bars. If you give up one chocolate bar, you get an amount of money equal to the
price of a chocolate bar. You can take this money and use it to buy music
downloads. You have to divide this amount of money by the price of a download to
determine how many downloads you can buy. The slope of the budget line reflects
the opportunity cost of chocolate bars in terms of music downloads.
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1. A measure of average prices in
an economy.

2. The rate at which individuals
and firms in an economy can
save or borrow.

4.1 Consumption and Saving

The Budget Line with Two Periods

Now think about what the budget line looks like when we are choosing between
now and the future. Just as we find it easier to think about the choice between two
goods rather than among 2,000 goods, so too is it easier to think about the choice
over only two periods of time. We call these two periods “this year” and “next
year.” There is nothing special about the two-period example beyond the fact that it
makes it easy to draw diagrams and see what is going on. The principles that we
uncover for this case also apply to decisions made with more than two time periods
in mind.

We also do not worry about all the different goods and services that are available,
preferring instead to talk in general about consumption this year and consumption
next year. We aggregate together all the different products that we consume. Thus
“consumption” means the bundle of goods and services people consume. This
consumption also has an associated price, which we call the price level'. Think of
this as the average price of goods and services in the economy. If you find it easier,
imagine there is a single good, like chocolate bars, that you consume, and think of
the price level as simply being the price of a chocolate bar.

Saving and the Nominal Interest Rate

If you choose not to spend all your income on consumption this year, you are
saving. When you save, you can put your money into a financial institution and earn
interest on it. Suppose you have $100 this year that you save by putting it in a bank.
You are then lending to the bank—saving and lending are really the same thing. The
bank acts as an intermediary, taking your $100 and giving it to someone else who
borrows from the bank.

The bank offers you interest on this loan—for example, it may pay a nominal
interest rate” of 5 percent per year. After a year, your bank account will contain
your original $100, plus an extra 5 percent. Because 5 percent of $100 is $5, you earn
$5 worth of interest. We talk about interest rates in percentage terms, but you
should remember that a percentage is simply a number. For example, 5 percent is
0.05, and 20 percent is 0.2. The nominal interest rate is the interest rate at which
individuals and firms in the economy can save or borrow.There are actually many
different interest rates in an economy. Chapter 9 "Making and Losing Money on
Wall Street" looks at some of these. Here, we simplify the process by supposing
there is only one interest rate. It is called a nominal interest rate because it is
measured in monetary terms. Most interest rates are quoted on an annual basis,
meaning that they specify the amount earned per year.
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3. A factor, equal to 1 + the
nominal interest rate, used to
convert dollars today into
dollars next year.

4.1 Consumption and Saving

Of course, if you put a $100 in the bank for one year, then next year you will still
have the original $100 as well as the interest you earned. At an interest rate of 5
percent, $100 this year is worth $105 next year. To calculate the total amount of
money that you can earn, we simply add one to the nominal interest rate, giving us
the nominal interest factor’:

nominal interest factor = 1 + nominal interest rate.

The nominal interest factor is used to convert dollars today into dollars next year.

Toolkit: Section 17.6 "The Credit Market"

The nominal interest rate is the rate at which individuals and firms in the
economy can save or borrow. The nominal interest factor is 1 + the nominal
interest rate.

In this chapter, we typically use the nominal interest factor rather than the
nominal interest rate because it makes the equations easier to understand. Just
keep in mind that it is easy to move back and forth between the interest rate and
the interest factor by adding or subtracting one.

If you have $100 today, then tomorrow it will be worth $100 x the nominal interest
factor. In general,

z this year will be worth z x the nominal interest factor next year.

Armed with this idea of the nominal interest factor, we can graph the budget line
for a two-period consumption-saving problem. Figure 4.2 "The Budget Line with
Two Periods" shows consumption this year on the horizontal axis and consumption
next year on the vertical axis. To discover what the budget line looks like, we first
determine its slope and then its position.
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4.1 Consumption and Saving

Figure 4.2 The Budget Line with Two Periods
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This diagram shows the budget line for an individual choosing consumption over time. The slope of the budget line
depends on the price level this year, the price level next year, and the nominal interest factor (= 1 + nominal interest
rate). Suppose the price level this year is $9, the price level next year is $10, and the nominal interest rate is 20
percent. Then the slope of the budget line is -(9/10) x 1.2 = -1.08. This means that if you give up 1 unit of
consumption this year, you can get 1.08 units next year.

The Slope of the Budget Line

The slope of the budget line tells you how much extra consumption you will get
next year if you give up a unit of consumption this year. So to determine the slope
of the budget line, we use the following thought experiment.

1. If you give up one unit of consumption this year, you get an amount of
dollars equal to the price of consumption this year (the price level).

2. You can then save those dollars, so next year you will have a number of
dollars equal to the price level this year x the nominal interest factor.

3. Next year, you can take these funds and purchase
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4. The rate at which the overall
price level in an economy is
growing.

5. A factor, equal to 1 + the real
interest rate, that allows you to
convert units of goods and
services this year into units of
goods and services next year.

4.1 Consumption and Saving

price level this year X nominal interest factor

price level next year

units of consumption.

So the slope of the budget line is as follows:

price level this year

slope of budget line = — X nominal interest factor.

price level next year

We show the budget line in Figure 4.2 "The Budget Line with Two Periods".

The budget line has a negative slope because—as with the choice between chocolate
bars and downloads—you must give one thing up to get another. If you want to
consume more in the future, you must be willing to consume less right now. If you
want to consume more now, you will have to sacrifice consumption in the future.

The slope of the budget line depends not only on the nominal interest factor but
also on prices this year and next year. Suppose the price of a unit of consumption
this year is $100 and next year it is $110. Economists call the percentage increase in
the price level the inflation rate’; it is calculated as follows:

price level next year

inflation rate = — 1.

price level this year

Put differently, it is the rate of growth of the price level. In our example, the
inflation rate is 10 percent.

Now suppose the nominal interest rate is also 10 percent, which means that the
nominal interest factor is 1.1. Then

100 1.1
1 f line=-—x{1+4+0.1)=—-—— =—1.
slope of budget line 11O><( + 0.1) T

In this case, the price level increased by 10 percent, from 100 to 110. But the
nominal interest rate also increased by 10 percent, which offset the increase in
prices. We see that the slope of the budget line depends on both the nominal
interest factor and the rate of inflation. In fact, it depends on the real interest
factor’:
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slope of budget line = -(1 + real interest rate) = -real interest factor.

Toolkit: Section 17.6 "The Credit Market"

The real interest rate is the rate of interest adjusted for inflation. It tells you
how much you will get next year, in terms of goods and services, if you give up a
unit of goods and services this year. The real interest factor allows you to
convert units of goods and services this year into units of goods and services
next year. The real interest factor is 1 + the real interest rate.

As you move along the budget line in Figure 4.2 "The Budget Line with Two
Periods", you are giving up chocolate (consumption) this year for chocolate next
year. So the slope of the budget line must be a number, not a dollar amount.
Because this year’s price and next year’s price are both denoted in dollars, their
ratio is a number. Likewise, the interest rate is a number, so the slope of the budget
line is indeed a number.

An example may help you understand the difference between the nominal interest
rate and the real interest rate®. Suppose you go to your bank and get a one-year,
$20,000 loan to buy a car, with a nominal interest rate of 5 percent. Your contract
with the bank thus stipulates that you must pay the bank $21,000 at the end of the
year. If the inflation rate is zero, then the cost of borrowing measured in terms of
real goods and services is $1,000, which is 5 percent of the amount that you
borrowed. But if the inflation rate is 5 percent, then the $21,000 you pay to the bank
at the end of the loan buys the same amount of goods and services that the $20,000
the bank lent to you. In this case, you are effectively able to borrow for free.

Good decisions about borrowing and lending are based on real interest rates rather
than nominal interest rates. Your cost of borrowing to buy the car is not the
monetary payments you make on the loan but rather the value of the goods and
services you could have purchased with that money. So we need a way to convert
from the commonly observed nominal interest rate to a measure of real interest
rates. We do this by using a formula for the real interest rate that was discovered by
a famous economist named Irving Fisher.

6. The rate of interest adjusted
for inflation.
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7. A formula for converting from
nominal interest rates to real
interest rates: the real interest
rate equals the nominal
interest rate minus the
inflation rate.

4.1 Consumption and Saving

Toolkit: Section 17.8 "Correcting for Inflation"

The Fisher equation is a formula for converting from nominal interest rates to
real interest rates, which is as follows:

real interest rate = nominal interest rate — inflation rate.
Equivalently,

real interest factor =~ nominal interest factor - inflation rate.

For example, suppose the nominal interest rate is 5 percent. If the rate of inflation
is zero, then the real interest rate is 5 percent. But if the rate of inflation is 4
percent, the real interest rate is only 1 percent. The Fisher equation’ is a tool that
tells us how to convert nominal interest rates—the interest rates you see in the
newspapers and on television—into real interest rates, which are key for decision
making.The precise formula is as follows:

_ price this year
1 + real interest rate =

price next year

. . 1 + nominal interest rate
X(1 + nominal interest rate) =

1 + inflation rate

This equation is, to a very good approximation, the same as the one in the text.

The Position of the Budget Line

Whereas the slope of your budget line depends on the real interest rate, the position
of your budget line depends on how much income you have. When you have more
income, the budget line is further away from the origin. One way to determine the
position of the budget line is by looking at its intercepts. The horizontal intercept is
the amount you can consume this year if you spend all of this year’s income and
borrow against your entire future income. The vertical intercept is the amount you
can consume next year if you choose to consume nothing this year and save all of
your current income.
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It is easier and more instructive, however, to look at a different point on the budget
line. Remember that the budget line is the bundles of consumption you can just
afford. One bundle you can certainly afford is the bundle where you spend all of this
year’s income on consumption this year and all of next year’s income on
consumption next year. In other words, one available option is that you neither
save nor borrow. In this case,

nominal income this yeat

consumption this year = real income this year = , -
price level this year

and

nominal income next ye

consumption next year = real income next year = ,
price level next year

On the right-hand side of these equations, we divided dollar income by the price
level to give us real income (that is, income measured in terms of purchasing
power). We must do this to find out how much you can consume in terms of goods
and services.

For example, suppose your nominal income this year is $23,000, and your nominal
income next year is $24,200. Suppose the price level this year is $10 and the price
level next year is $11. This means that

real income this year = $23,000
T TS0
and
i $24,200
real income next year = i

So one possible consumption choice, as shown in Figure 4.3 "Determining the
Position of the Budget Line", is 2,300 units of consumption this year and 2,200 units
of consumption next year. In this case, you are neither borrowing nor saving. Of
course, you might choose some different point on the budget line. Figure 4.3

'Determining the Position of the Budget Line" shows that your real income this
year and next year does indeed pick out a point on the budget line. And because we

already know the slope of the budget line, we are done; we can now draw the
budget line.
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4.1 Consumption and Saving

Figure 4.3 Determining the Position of the Budget Line
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The position of the budget line depends on income this year and next year. We know that one possible choice of
consumption is where the consumer neither saves nor borrows. This means that the budget line must pass through
this point.

Adding Income and Consumption Spending over Two Periods

Your budget line describes the condition that total spending equals total income.
This is true for the choice about the consumption of downloads and chocolate bars,
and it is also true for the choice over time. But once we move to two periods, we
must be careful about measuring both total income and total spending.

Adding Nominal Income over Two Periods

Suppose you earn some income this year (say, $23,000) and will earn some more
next year (say $24,200). What is your income for these two years together? Your
first instinct is probably to add the income in the two years and say $47,200.
Superficially this makes sense—after all, income is measured in dollars in both
years. Unfortunately, this is not a very good way to add money over time. It is
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4.1 Consumption and Saving

flawed because it views income in two different years as if they are the same thing.
In fact, money this year and money next year are not the same.

Imagine that a friend asks to borrow $1,000 from you today, promising to pay you
back the $1,000 twenty years from now. Would you be likely to agree to this? Even if
you trust your friend completely, the answer is surely no. After all, you could take
your $1,000 and put it in the bank for twenty years, and the bank will pay you
interest on your money—that is, the bank is willing to pay you for the privilege of
using your money. Over twenty years, you could earn quite a bit of interest. By
contrast, your friend is asking for a zero-interest loan in which no interest is paid on
the money that you lend.

Positive interest rates mean that a dollar today and a dollar in the future are not
worth the same. Adding dollars in one year to dollars in another year makes no
more sense than adding apples and oranges. We need to convert dollars next year
into their value right now. Remember that

z this year will be worth z x the nominal interest factor next year.

We can turn this around. If the interest rate is 5 percent, then $105 next year will be
L dollars this

nominal interest factor
year. This is the most you would be willing to give someone this year if he or she

promised to give you a dollar next year. You would not give them more than this
because you would lose money relative to the alternative of putting the dollar in the
bank and earning interest. More generally,

worth only $100 this year. A dollar next year is worth

Z
nominal interest factor

z next year is worth this year.

Toolkit: Section 17.4 "Choices over Time"

Unless the interest rate is zero, a dollar this year is not the same as a dollar a
year from now. To avoid this problem, economists use discounted present value
as a device for measuring flows that occur over time. Discounted present value
tells you the value of something you will receive in the future, discounted back
to the present.
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For example, if we want to add income in dollars over two years, the discounted
present value® of such a two-year flow of income is given by the following formula:

discounted present value of two-year flow of nominal income =
nominal income next year

nominal income this year + ——
nominal interest factor

This is the income term that we need for the budget line in our two-year example.
Go back to our earlier example, where income this year is $23,000 and income next
year is $24,200, and the nominal interest factor is 1.1. Then

discounted present value of two-year flow of nominal income = $23,000 4

Even though income next year is higher in dollar terms, it is lower in terms of
present value: $24,200 next year is worth only $22,000 today. Notice that when we
measure the discounted value of a flow of nominal income, we still end up with a
nominal value—the value of the income flow in terms of this year’s dollars.

Table 4.1 "Discounted Present Value of Income" provides another illustration: it
shows the calculation of the discounted present value of income when this year’s
income is $100 and next year’s income is $200. You can see that, as the interest rate
increases, the discounted present value of income decreases.

Table 4.1 Discounted Present Value of Income

Nominal Income | Nominal Income Discounted Present Value of
This Year ($) Next Year ($) Nominal Income Flow ($)

Nominal Interest Rate

0% 5% 10%

100 200 300.00 290.47 | 281.82

250 500

Adding Nominal Consumption over Two Periods

When we want to add consumption spending this year and next year, measured in
8. A technique that allows us to . . . .
dollars, we use exactly the same logic as we did when adding income. Nominal
compare the value of sums of

money received at different consumption this year and next are given as follows:
dates.
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nominal consumption this year = price level this year x consumption this year
and
nominal consumption next year = price level next year x consumption next year.

(Again, if you find it easier, just think of this as chocolate: total spending is the
number of chocolate bars purchased times the price per bar. When we talk about
“consumption,” we mean something measured in real units, such as chocolate bars.
When we talk about “nominal consumption,” we are referring to a value measured
in dollars.) Just as it is incorrect to add this year’s and next year’s income, so too
should we not add together nominal consumption. Instead, we must calculate a
discounted present value, exactly as we did before.

discounted present value of two-year flow of consumption spending =
nominal consumption next year

nominal consumption this year + —
nominal interest factor

As with income, the discounted present value of nominal consumption is measured
in this year’s dollars.

Which Interest Factor Should You Use?

Earlier, we emphasized that people think about the real interest factor when they
are comparing this year and next year. Yet in calculating the discounted present
value of income and consumption spending, we are using the nominal interest
factor. What is going on?

The rule for determining which interest factor to use in a discounted present value
calculation is simple. If you are converting nominal values, then you should use the
nominal interest factor. If you are converting real values, then you should use the real
interest factor. So if you want to know how much a given number of dollars in the
future will be worth in dollars today, you should use the nominal interest factor.
This is the normal case for most calculations that you would do. However, if you
want to calculate a discounted present value for variables that have already been
corrected for inflation, you must use the real interest factor. In this case, the
answer you get is also a real quantity.

The Two-Period Budget Line Revisited
The tool of discounted present value gives us another way of thinking about the

two-period budget line—the condition that
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discounted present value of two-year flow of nominal consumption = discounted
present value of two-year flow of nominal income.

Remember that both sides of this equation are measured in terms of this year’s
dollars. If we were to divide both sides of this equation by this year’s price level,
then we would get the equivalent expression in real terms:

discounted present value of two-year flow of consumption = discounted present
value of two-year flow of real income.

In this case, as we just explained, the discounting must be done using the real
interest factor instead of the nominal interest factor.

Income, Consumption, and Saving

Given your budget line, we suppose you choose a combination of consumption this
year and next year that makes you as well off as possible. An example of such a
preferred point is indicated in Figure 4.4 "The Preferred Point".

Figure 4.4
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Budget line
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4.1 Consumption and Saving

The consumer’s preferred point must lie somewhere on the budget line. In this example, the consumer is choosing to
consume in excess of his income this year. The consumer must borrow against future income, which means that
consumption next year will be below next year’s income.

The choice of a preferred point reflects two ideas. Whatever your tastes between
consumption in the two years, we presume that you will not throw any income
away. As a result, your choice will be on, not inside, the budget line. Further, if you
choose well, according to your preferences, then you will pick the best combination
of consumption; there is no other point on the budget line that you prefer.

Saving and Borrowing

Your preferred point implies a choice about how much saving or borrowing you do.
Figure 4.5 "Consumption and Saving" shows two possible cases. In part (a) of Figure
4.5 "Consumption and Saving", you are a saver: you are consuming less than your
income this year. The difference between your income and your consumption is the
amount of your savings. Those savings, plus interest, are available to you next year,
so next year you can consume in excess of your income. In part (b) of Figure 4.5
"Consumption and Saving", you are a borrower: you are consuming more than your
income this year. When you borrow this year, you must repay the loan with interest
next year, so your consumption next year is less than your income.

Figure 4.5 Consumption and Saving

Consumption
next year

Savings this year

Borrowing this year
Income 4 . ______ 1

next year
Income

next year

Consumption

R

next year ® v
T T L . L T > $ L $ ‘
Consumption Income Income Consumption
this year this year this year this year
(€)) (b)

(a) The individual is a saver this year. (b) The individual is a borrower this year.
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4.1 Consumption and Saving

The budget line tells you the rate at which the market allows you to substitute goods
between this year and next year. This is distinct from your personal tastes about
consuming this year or next year. The saver in part (a) of Figure 4.5 "Consumption
and Saving" is a relatively patient person: she is willing to give up a lot of
consumption this year to be able to consume more next year. The borrower in part
(b) of Figure 4.5 "Consumption and Saving" is a relatively impatient person: he
wants to consume a lot this year and is willing to sacrifice a great deal of future
consumption.

You will sometimes hear discussions of how much individuals like to “discount the
future.” This is a statement about their tastes. Someone who discounts the future a
great deal is impatient. Such a person wants to consume right away, so he will give
up a lot of future consumption to have more today. Someone who discounts the
future only a little is patient. Such a person is willing to give up consumption today
even if she gets only a little extra consumption in the future. Economists pass no
judgment on whether it is better to be impatient or thrifty. These are matters of
personal preference.

The Timing of Income

Interestingly, the timing of your income turns out not to matter for your choice of
consumption, which is illustrated in Figure 4.6 "The Timing of Income".
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Figure 4.6 The Timing of Income

Consumption
next year

r

il Preferred consumption point

/of both individuals

Individual 2’s income

B [l ~uanon

2200 r----o-mmmebeommoibooooos

Consumption
. ) , |, thisyear

T T T T T »

2000 3143 4000

The timing of income is irrelevant to the consumption choice. Here, one individual has low income this year and
high income next year, while the opposite is true for the other individual. However, the discounted present value of
income is the same in both cases. If they both have the same tastes, they will choose the same consumption point.

Suppose that the nominal interest rate is 10 percent and that the price level is $10
in both periods. This means that the inflation rate is zero, so—from the Fisher
equation—the real interest rate is also 10 percent. Now imagine that there are two
individuals who have identical tastes. One of them earns income of $40,000 this year
and $22,000 next year, so real income (nominal income divided by the price level) is
therefore 4,000 this year and 2,200 next year. The other person earns $20,000 this
year and $44,000 next year, yielding a real income of 2,000 this year and 4,400 next
year. Both of these individuals share the same budget line (see Figure 4.6 "The
Timing of Income"). This is because the discounted present value of their nominal
income is the same: $60,000. (Check to make sure you understand why this is true.)
For example, suppose that the preferred point of both individuals is to consume the
same amount in each year. Then they can both consume approximately 3,143 units
of consumption in each period.
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Let us see how this works. Because the price level is $10, this amount of
consumption costs $31,430 in each period. The first individual takes her income of
$40,000 and saves $8,570 by putting it in the bank. This saving earns 10 percent
interest, so she gets an additional $857. She thus has income in the following year
equal to $22,000 + $8,570 + $857 = $31,427. This allows her to buy 3,142.7 units of
consumption goods. The second individual needs to borrow $11,430 to add to his
income this year. Next year, he must repay this amount plus 10 percent interest
(that is, another $1,143). So his income next year is $44,000 - $11,430 - $1,143 =
$31,427. So one individual must save to reach her preferred consumption bundle,
while the other must borrow to reach his. Yet because they have the same
discounted present value of income and the same tastes, they will consume the
same bundle of goods.

Keep in mind that our discussion so far ignores uncertainty. We assumed that both
individuals know their current and future income with certainty. Just as
importantly, we have supposed that a bank is confident that the borrower will have
sufficient income next year to repay the loan. In a world of uncertainty, we do not
know for sure how much money we will have next year, and lenders worry about
the possibility that people might not make good on their loans. Later in the chapter,
we explain more about decision making in an uncertain world.

Lifetime Budget Constraint

So far, we have worked everything out in terms of a two-period example. The two-
period budget constraint tells us how income and consumption are linked over
time. In reality, of course, you make these decisions with longer time horizons, and
you can save or borrow for multiple years. But the same fundamental insight holds.
If you save this year, then you will have extra resources to spend at some future
date. If you borrow this year, then you will have to repay that loan sometime in the
future, at which time you will have fewer resources to spend.

113



Chapter 4 Life Decisions

9. The discounted present value
of lifetime consumption must
equal the discounted present
value of lifetime income.

4.1 Consumption and Saving

Toolkit: Section 17.5 "Discounted Present Value"

Individuals face a lifetime budget constraint. They can save in some periods of
their lives and borrow (not save) in other periods. Over the course of any
individual’s lifetime, however, income and consumption spending must
balance. (If you begin life with some assets [for example, a bequest], we count
this as part of income. If you leave a bequest when you die, we count this as
part of consumption.) The lifetime budget constraint is as follows:

discounted present value of lifetime consumption = discounted present value of
lifetime income.

Again, it is important to be consistent in calculating the discounted present values
in this expression. We have written the equation in terms of (real) consumption and
(real) income, which means that the real interest factor must be used for
discounting. An alternative is to measure both consumption and income in nominal
terms and then use the nominal interest factor for discounting. There is a useful
special case where real interest rates are zero, in which case it is legitimate simply
to add income and consumption in different years. Thus the lifetime budget
constraint’ becomes

total lifetime consumption = total lifetime income.

Although the principles of decision making are the same whether we are thinking
about 2 months, 2 years, or an entire lifetime, it is obviously harder to make
decisions over a 30-year horizon than over a 30-day horizon. One reason is that,
over longer time horizons, we are more likely to face uncertainty. We don’t know
what our income will be 30 years from now, and we don’t know our tastes. But even
without that uncertainty, we may not always make good decisions.

In particular, economists and psychologists have discovered that we do not view
choices involving the near future the same way as we view distant choices. For
example, suppose an individual is given a choice between 1 cookie today or 2
cookies tomorrow. If he is impatient (or hungry), he is likely to choose the single
cookie today. But if the same individual is given a choice between 1 cookie in 30
days or 2 cookies in 31 days, he or she may very well choose the 2-cookie option. Yet
after 30 days have gone by, that person will be confronting the earlier decision,
wishing that he or she could have the 2 cookies today.
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Another way of saying this is that our decisions are not always consistent over time:
our future selves may wish that our current selves had displayed more self-control.
For example, we may choose to consume a lot today—instead of saving—and then
regret that decision when we are older. Indeed, people often engage in tricks to get
around their lack of self-control. For example, some people have a separate bank
account for their savings, so they are less tempted to spend that money.
Governments also take actions that compensate for our lack of self-control. Social
security is in some ways a “forced saving” scheme: the government takes money
from us when we are working but pays us money when we are retired.

There is a new and exciting field of economics called “neuroeconomics” that tries to
understand the processes in the brain that underlie economic decision making. This
field, while still very much in its infancy, promises to help us understand why the
economic theory of how we make choices often works well, and why it sometimes
does not. Some recent research suggests that different brain processes may deliver
conflicting messages when making choices over time. Some processes are
deliberative, in line with the economic model, while others are more impulsive. It is
likely that the next two decades will bring a much deeper understanding of how the
brain makes decisions, perhaps leading to a richer theory of economic decision
making.

Changes in Interest Rates

Whenever the real interest rate changes, then the relative price of consumption this
year and next year changes. As we already know, changes in the real interest rate
can come from two different sources: changes in the nominal interest rate and
changes in the inflation rate. (Look back at the Fisher equation for a reminder of
this.) Figure 4.7 "An Increase in the Real Interest Rate" shows the effect of an
increase in the real interest rate on your budget line. The budget line becomes
steeper because the opportunity cost of consumption this year increases. Notice,
though, that the point at which you just consume your income in each period is still
on the budget line. This is the point at which you are neither saving nor borrowing.
Thus no matter what the interest rate, this point is always available to you.
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Figure 4.7 An Increase in the Real Interest Rate
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A change in the real interest rate changes the slope of the budget line. At any real interest rate, however, it is
possible to consume exactly one’s income. So the point corresponding to no saving or borrowing is always available,
no matter what the real interest rate. An increase in the real interest rate therefore causes the budget line to
become steeper and rotate through the income point.

Changes in relative prices lead to income and substitution effects. To understand
the effect of an increase in the real interest rate, we must look at both effects.

« Substitution effect. An increase in the real interest rate makes
consumption next year look more attractive relative to consumption
this year. This encourages saving and discourages borrowing.

+ Income effect. The income effect is somewhat more complicated. Look
again at Figure 4.7 "An Increase in the Real Interest Rate". Savers are
made better off by an increase in interest rates because, to the left of
the income point, the new budget line lies outside the old budget set.
This encourages savers to increase consumption this year and next
year. Because income this year hasn’t changed, but there is an
incentive to consume more this year, we can see that the income effect
discourages saving. Borrowers, meanwhile, are worse off by the increase
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in interest rates. To the right of the income point, the new budget line
lies inside the old budget set. This encourages borrowers to decrease
consumption this year and next year. This incentive to consume less
tells us that the income effect discourages borrowing. In sum, the
income effect gives an incentive for savers to save less and for
borrowers to borrow less.

Combining the income and substitution effects and following an increase in the
interest rate, borrowers have an incentive to borrow less. The substitution effect
encourages saving, while the income effect discourages saving. The overall effect is
ambiguous.

The evidence suggests that most people are like the individual in Figure 4.8
"Individual Loan Supply". For this person, the substitution effect dominates: the
amount of saving increases as the real interest rate increases. Because an
individual’s savings represent funds that can be lent out to others in the economy,
we call them the individual loan supply’.

Toolkit: Section 17.6 "The Credit Market"

Individual loan supply is the amount of saving carried out by an individual at
different values of the real interest rate. It is illustrated in a diagram with the
real interest rate on the vertical axis and the supply of loans on the horizontal
axis.

10. The amount of saving carried
out by an individual at
different values of the real
interest rate.
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Figure 4.8 Individual Loan Supply
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For savers in the economy, the effects of an increase in the real interest rate are ambiguous. The substitution effect
encourages saving, but the income effect discourages saving. The evidence suggests that, on balance, the
substitution effect dominates, so that savings increase. (a) In this two-period diagram, an increase in interest rates
causes consumption this year to decrease. Because income this year is unchanged, savings increases. (b) The same
diagram is applied to an individual supply of loans.

As the real interest rate changes, the response of individual saving is a movement
along the loan supply curve. What might cause the whole curve to shift? If an
individual has a higher income in the current year, this will cause the budget line to
shift outward, and the person will consume more goods in the current year and
more goods in the future. To consume more in the future, the person will have to
save more. In this case, the supply of savings shifts outward as current income
increases. This is shown in Figure 4.9 "A Shift in an Individual’s Supply of Savings".
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Figure 4.9 A Shift in an Individual’s Supply of Savings
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An increase in this year’s income means that an individual will save more at any given interest rate. This means
that the loan supply curve for the individual shifts outward.

KEY TAKEAWAYS

« Over the course of an individual’s lifetime, the discounted present value
of spending equals the discounted present value of income.

+ Households save to consume more in the future.

¢ Unless the interest rate is zero, a dollar today does not have the same
value as a dollar tomorrow.

+ The nominal interest rate is expressed in dollar terms, while the real
interest rate is expressed in terms of goods and services. Economists
think that households and firms make decisions on the basis of real
interest rates.
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CHECKING YOUR UNDERSTANDING

1. Fill in the missing values in Table 4.1 "Discounted Present Value of
Income".

2. If the interest rate increases, what will happen to the amount saved by a
household? How does this answer depend on whether the household is a
lender (saving is positive) or a borrower (saving is negative)?
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4.2 Using Discounted Present Values

LEARNING OBJECTIVES

1. When should you use the tool of discounted present value?
2. How does an increase in the interest rate affect the discounted present
value of a flow of income?

Section 4.1 "Consumption and Saving" introduced a valuable technique called
discounted present value. You can use this technique whenever you need to
compare flows of goods, services, or currencies (such as dollars) in different periods
of time. In this section, we look at some of the big decisions you make during your
life, both to illustrate discounted present value in action and to show how a good
understanding of this idea can help you make better decisions.

Choosing a Career

A decision you typically make around the time that you graduate is your choice of a
career. What makes the choice of a career so consequential is the fact that it can be
very costly to switch from one career to another. For example, if you have trained
as an engineer and then decide you want to be a lawyer, you will have to give up
your engineering job (and give up your salary as well) and go to law school instead.

Suppose you are choosing among three careers: a lawyer, an insurance salesperson,
or a barista. To make matters simple, we will work out an example with only two
years. Table 4.2 "Which Career Should You Choose?" shows your earnings in each
year at each occupation. In the first year in your career as a lawyer, we suppose that
you work as a clerk, not earning very much. In the second year, you join a law firm
and enjoy much higher pay. Selling insurance pays better than the legal career in
the first year but worse in the second year. Working as a barista pays less than
selling insurance in both years.

Table 4.2 Which Career Should You Choose?

Career First-Year Income ($) | Second-Year Income ($)
Lawyer 5,000 60,000
Insurance salesperson 27,000 36,000
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Career First-Year Income ($) | Second-Year Income ($)

Barista 18,000 20,000

It is obvious that, if you care about the financial aspect of your career, you should
not be a barista. (You would choose that career only if it had other benefits—such as
flexible working hours and lack of stress—that outweighed the financial penalty.) It
is less obvious whether it is better financially to work as a lawyer or as an insurance
salesperson. Over the two years, you earn $65,000 as a lawyer and $63,000 as an
insurance seller. But as we have already explained, simply adding your income for
the two years is incorrect. The high salary you earn as a lawyer comes mostly in the
second year and must be discounted back to the present.

To properly compare these careers, you should use the tool of discounted present
value. With this tool, you can compare the income flows from the different
occupations. Table 4.3 "Comparing Discounted Present Values of Different Income
Streams" shows the discounted present value of the two-year flow of income for
each career, assuming a 5 percent interest rate (that is, an interest factor equal to
1.05). Look, for example, at the lawyer’s income stream:

$60,000

discounted present value of income as a lawyer = $5,000 + 105
Similarly, the discounted present value of the income stream is $61,286 for the
insurance salesperson and $37,048 for the barista. So if you are choosing your
career on the basis of the discounted present value of your income stream, you
should pick a career as a lawyer.

Table 4.3 Comparing Discounted Present Values of Different Income Streams

First-Year Second-Year Discounted Present Value at 5%
Career
Income ($) Income ($) Interest Rate ($)
Lawyer 5,000 60,000 62,143
Insurance
27,000 36,000 61,286
salesperson
Barista 18,000 20,000 37,048

This conclusion, however, depends on the interest rate used for discounting. Table
4.4 "Discounted Present Values with Different Interest Rates" adds another column,
showing the discounted present values when the interest rate is 10 percent. You can
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see two things from this table: (1) The higher interest rate reduces the discounted
present value for all three professions. If the interest rate increases, then future
income is less valuable in present value terms. (2) The higher interest rate reverses
our conclusion about which career is better. Selling insurance now looks better
than being a lawyer because most of the lawyer’s earnings come in the future, so

the discounting has a bigger effect.

Table 4.4 Discounted Present Values with Different Interest Rates

First- B .
Vear Second- Discounted Present Discounted Present
Career Year Value at 5% Interest Value at 10% Interest
Income
) Income($) Rate ($) Rate ($)
Lawyer 5,000 60,000 62,143 59,545
Insurance
27,000 36,000 61,286 59,727

salesperson
Barista 18,000 20,000 37,048 36,182

Of course, what you might really like to do is to sell insurance for the first year and
work as a lawyer in the second year. This evidently would have higher income.
Sadly, it is not possible: it is almost impossible to qualify for a high-paying lawyer’s
job without investing a year as a law clerk first. Changing occupation can be very
costly or even impossible if you don’t have the right skills. So choosing a career
path means you must look ahead.

Going to College

If you are like most readers of this book, you have already made at least one very
important decision in your life. You have chosen to go to college rather than taking
a job immediately after graduating from high school. Ignoring the pleasures of
going to college—and there are many—there are direct financial costs and benefits
of a college education.

Think back to when you were deciding whether to go to college or to start work
immediately. To keep our example from being too complicated, we again look at a
two-year decision. What if you could obtain a college degree in one year, at a tuition
cost of $13,000, and the interest rate is 5 percent annually? Your earnings are
presented in Table 4.5 "Income from Going to College versus Taking a Job". In your
year at college, you would earn no income, and you have to pay the tuition fee. In
the following year, imagine that you can earn $62,143 working as a lawyer.
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Alternatively, you could bypass college and go to work as a barista, earning $10,000
in the first year and $37,048 in the second year. (We are assuming, as before, that
you know these figures with certainty when you are making your decision.)

Table 4.5 Income from Going to College versus Taking a Job

Career | Income in the Year at College ($) | Income in the Year after College ($)

College | -13,000 62,143

Barista | 10,000 37,048

Going to college is an example of an investment decision. You incur a cost in the year
when you go to college, and then you get a benefit in the future. There are two costs
of going to college: (1) the $13,000 tuition you must pay (this is what you probably
think of first when considering the cost of going to college) and (2) the opportunity
cost of the income you could have earned while working. In our example, this is
$10,000. The explicit cost and the opportunity cost together total $23,000, which is
what it costs you to go to college instead of working in the first year.

By the way, we do not think about living expenses as a cost of going to college. You
have to pay for food and accommodation whether you are at college or working. Of
course, if these living expenses are different under the two scenarios, then you
should take this into account. For example, if your prospective college is in New
York City and has higher rental costs than in the city where you would work, then
the difference in the rent should be counted as another cost of college.

The benefit of going to college is the higher future income that you enjoy. In our
example, you will earn $62,143 in the following year if you go to college, and $37,048
if you do not. The difference between these is the benefit of going to college:
$62,143 - $37,048 = $25,095. Even though this is greater than the $23,000 cost of
going to college, we cannot yet conclude that going to college is a good idea. We
have to calculate the discounted present value of this benefit. Suppose, as before,
that the interest rate is 5 percent. Then

25,095
discounted present value of gain from college = $IT = $23,900.

We can conclude that, with these numbers, going to college is a good investment. It
is worth $900 more in discounted present value terms.
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We could obtain this same conclusion another way. We could calculate the
discounted value of the two-year income stream for the case of college versus
barista, as in Table 4.6 "Income Streams from Going to College versus Taking a Job".
We see that the discounted value of the income stream if you go to college is
$46,184, compared to $45,284 if you work as a barista. The difference between these
two is $900, just as before.

Table 4.6 Income Streams from Going to College versus Taking a Job

Income in the Year Income in the Year Discounted Present Value at
Career
at College ($) after College ($) 5% Interest Rate ($)
College | -13,000 62,143 46,184
Barista | 10,000 37,048 45,284

You might have noticed that the figures we chose as “income in the year after
college” in Table 4.5 "Income from Going to College versus Taking a Job" are the
same as the numbers that we calculated in Table 4.3 "Comparing Discounted
Present Values of Different Income Streams". The numbers in Table 4.3 "Comparing
Discounted Present Values of Different Income Streams" were themselves the result
of a discounted present value calculation: they were the discounted present value of
a two-year income stream. When we compare going to college with being a barista,
we are therefore calculating a discounted present value of something that is already
a discounted present value. What is going on?

To understand this, suppose you are deciding about whether to go to college in
2012. If you do go to college, then in 2013 you will decide whether to be a lawyer, an
insurance salesman, or a barista. If you decide on the legal career, then you will be a
law clerk in 2013, and you will earn the high legal salary in 2014. Our analysis in
Table 4.3 "Comparing Discounted Present Values of Different Income Streams" is
therefore about the choice you make in 2013, thinking about your income in 2013
and 2014. Table 4.3 "Comparing Discounted Present Values of Different Income
Streams" gives us the discounted present value in 2013 for each choice. If we then
take those discounted present values and use them as “income in the year after
college,” as in Table 4.6 "Income Streams from Going to College versus Taking a
Job", we are in fact calculating the discounted present value, in 2012, of the flow of
income you receive in 2012, 2013, and 2014.

If you think carefully about this, you will realize that
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discounted present value of income if you go to college =
$60,000

$5000 o0 $57.143
0B _ _$13.000 + $4.762 + 2T
105 105 $ + 34,762 + — 15

— $13,000 +

This is the same answer that we got before. As this example suggests, you can
calculate discounted present values of long streams of income, including income
you will receive many years in the future.The toolkit gives a more general formula
for calculating the discounted present value. (See the more formal presentation of
discounted present value at the end of Chapter 4 "Life Decisions", Section 4.4
"Embracing Risk".)

Economists have worked hard to measure the return on investment from schooling:
“Alan B. Krueger, an economics professor at Princeton, says the evidence suggests
that, up to a point, an additional year of schooling is likely to raise an individual’s
earnings about 10 percent. For someone earning the national median household
income of $42,000, an extra year of training could provide an additional $4,200 a
year. Over the span of a career, that could easily add up to $30,000 or $40,000 of
present value. If the year’s education costs less than that, there is a net gain.” Anna
Bernasek, “What’s the Return on Education?” Economic View, Business Section, New
York Times, December 11, 2005, accessed February 24, 2011,
http://www.nytimes.com/2005/12/11/business/yourmoney/11view.html. Notice
several things from this passage. First, the gains from education appear as an
increase in earnings each year. So even if a 10 percent increase in earnings does not
seem like a lot, it can be substantial once these gains are added over one’s lifetime.
Second, Krueger is careful to use the term present value. Third, the number given is
an average. Some people will benefit more; others will benefit less. Equally, some
forms of schooling will generate larger income gains than others. Fourth, Krueger
correctly notes that the present value must be compared with the cost of education,
but you should remember that the cost of education includes the opportunity cost
of lost income.

Table 4.7 "Return on Education" provides some more information on the financial
benefits of schooling.US Census Bureau, “Income, Earnings, and Poverty from the
American Community Survey,” 2010, table 5, accessed February 24, 2011,
http://www.census.gov/hhes/www/poverty/publications/acs-01.pdf. The table
shows average income in 2004. There is again evidence of a substantial benefit from
schooling. Male college graduates, on average, earned more than $21,000 (68
percent) more than high school graduates, and female college graduates earned
more than $16,000 (78 percent) more than high school graduates. The table shows
that women are paid considerably less than men and also that the return on
education is higher for women.
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Table 4.7 Return on Education

. Median Annual Income Median Annual Income
Schooling
(Men) (Women)

High school

31,183 19,821
graduate
Some college 37,883 25,235
College graduate 52,242 35,185

Source: US Census Bureau, “Income, Earnings, and Poverty From the 2004 American
Community Survey,” August 2005, table 5, page 10, accessed March 14, 2011,
http://www.census.gov/hhes/www/poverty/publications/acs-01.pdf.

The presence of such apparently large gains from education helps explain why
economists often suggest that education is one of the most important ingredients
for the development of poorer countries. (In poorer countries, we are often talking
not about the benefit of going to college but about the benefit of more years of high
school education.) Moreover, the benefits from education typically go beyond the
benefits to the individuals who go to school or college. There are benefits to society
as a whole as well.

However, you should be careful when interpreting numbers such as these. We
cannot conclude that if you randomly selected some high school graduates and sent
them to college, then their income would increase by $17,000. As we all understand,
individuals decide whether to go to college. These decisions reflect many things,
including general intelligence, the ability to apply oneself to a task, and so on.
People who have more of those abilities are more likely to attend—and
complete—college.

One last point: we conducted this entire discussion “ignoring the pleasures of going
to college.” But those pleasures belong in the calculations. Economics is about not
only money but also all the things that make us happy. This is why we occasionally
see people 60 years old or older in college. They attend not as an investment but
simply because of the pleasure of learning. This is not inconsistent with economic
reasoning or our discussion here. It is simply a reminder that your calculations
should not only be financial but also include the all the nonmonetary things you
care about.
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The Effects of Interest Rates on Labor Supply

After you have decided whether or not to go to college and have chosen your
career, you will still have plenty of decisions to make involving discounted present
value. Remember that you have a lifetime budget constraint, in which the
discounted present value of your income, including labor income, equals the
discounted present value of consumption.

Your labor income is partly under your control. If you have some choice about how
many hours to work, then your individual labor supply curve depends on the real
wage, as shown in Figure 4.10 "Individual Labor Supply".Chapter 3 "Everyday
Decisions" explains the individual supply of labor. The labor supply curve illustrates
the fact that as the real wage increases, you are likely to work more. Labor supply,
like the supply of loans that we considered previously, is driven by substitution and
income effects. As the real wage increases,

+ the opportunity cost of leisure increases, so you have an incentive to
work more (substitution effect); and

+ you have more income to spend on everything, including leisure, so
you have an incentive to consume more leisure and work less (income
effect).

Toolkit: Section 17.3 "The Labor Market"

The toolkit contains more information if you want to review the labor supply
curve.
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Figure 4.10 Individual Labor Supply
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An increase in the real wage encourages an individual to work more. The labor supply curve slopes upward.

When you are making a decision about how much to work over many periods of
time, your choice is more complicated. How much you choose to work right now
depends not only on the real wage today but also on the real wage in the future and
on the real interest rate. This is because you work both today and in the future to
earn the income that goes into your lifetime budget constraint. If you think it is
likely to be harder to earn money in the future, then you will probably decide to
work more today. If you think it will be easier to earn money in the future, then you
might well decide to work less today.

It is easiest to see how this works with an example. Suppose you are a freelance
construction worker in Florida in the aftermath of a hurricane. There is lots of work
available, and construction firms are paying higher than usual wages. You realize
that you can earn much more per hour of work right now compared to your likely
wage a few months in the future. A natural response is to work harder now to take
advantage of the unusually high wages.
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11. Goods that last over many uses.

12. Goods that do not last very
long.

We can understand your decision in terms of income and substitution effects. The
higher wage leads to the usual substitution effect. But because the change in the
wage is only temporary, and because you are thinking about your wages over your
lifetime, it does not have a large income effect. In this case, therefore, we expect the
substitution effect to strongly outweigh the income effect.

Interest rates may also influence your decision about how hard to work. If interest
rates increase, then the gains from working today increase as well. If you save
money at high interest rates, you can enjoy more consumption in the future. High
interest rates, like temporarily high current wages, increase the return to working
today compared to working in the future, so you are likely to work more today.

The Demand for Durable Goods

Some of the products we purchase, such as milk or a ticket to a football game,
disappear as soon as they are consumed. Other goods last for a long time and are, in
effect, consumed over and over. Some examples are a bicycle, a car, and a
microwave oven.

Goods that last over many uses are called durable goods'', while those that do not
last very long are called nondurable goods'?. There is no hard-and-fast distinction
between durable and nondurable goods. Many everyday items, such as plates,
books, T-shirts, and downloaded music, are used multiple times. In economic
statistics, however, the term durable is reserved for larger items that are bought
only occasionally and that typically last for many years. Cars and kitchen appliances
are classified as durable goods, but blue jeans and haircuts are not, even though
they are not consumed all at once.

Because durable goods last a long time, making decisions about purchasing a
durable good requires thinking about the future as well as the present. You must
compare the benefits of the durable good over its entire lifetime relative to the cost
you incur to pay for the durable now. A durable good purchase is typically a unit
demand decision—you buy either a single unit or nothing. For unit demand, your
decision rule is simple: buy if your valuation of the good exceeds the price of the
good. (Remember that your valuation is the maximum you would be willing to pay
for the good.) In the case of durable goods, there is an extra twist: your valuation
needs to be a discounted present value.
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Toolkit: Section 17.1 "Individual Demand"

You can review valuation and unit demand in the toolkit.

The idea is that you obtain a flow of services from a durable good. You need to place a
valuation on that flow for the entire lifetime of the durable good. Then you need to
calculate the discounted present value of that flow of services. If this discounted
present value exceeds the price of the good, you should purchase it.

Suppose you are thinking of buying a new car that you expect to last for 10 years.
You need to place a valuation on the flow of services that you get from the car each
year: for example, you might decide that you are willing to pay $3,000 each year for
the benefit of owning the car. To keep life really simple, let us think about a
situation where the real interest rate is zero; this is the special case where it is
legitimate to add these flows. So the car is worth $30,000 (= $3,000 per year x 10
years) to you now. This means you should be willing to buy the car if it costs less
than $30,000, and you should not buy it otherwise.What if you think you might sell
the car before it wears out? In this case, the value of the car has two components:
(1) the flow of services you obtain while you own it, and (2) the price you can expect
to obtain when you sell it. When you buy a durable good, you are purchasing an
asset: something that yields some flow of benefits over time and that you can buy
and sell. In general, the value of an asset depends on both the benefits that it
provides and the price at which it can be traded. We examine these ideas in much
more detail in Chapter 9 "Making and Losing Money on Wall Street".

If real interest rates are not zero, then spending on durable goods will depend on
interest rates. As interest rates increase, the future benefits of the durable good
become smaller, in terms of discounted present value. This means that durable
goods become more expensive relative to nondurable goods. Thus the demand for
durable goods decreases as interest rates increase.

One way to understand this is to realize that it is often easy to defer the purchase of
a durable good. New durable goods are frequently bought to replace old goods that
are wearing out. People buy new cars to replace their old cars or new washing
machines to replace their old ones. If interest rates are high, you can often
postpone such replacement purchases; you decide whether you can manage
another year with your old car or leaking washing machine. As a result, spending
on durable goods tends to be very sensitive to changes in interest rates.
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These examples of discounted present value illustrate one key point: whenever you
are making economics decisions about the future—be it what career to follow, when
it is best to work hard, or if you should buy a new car—your decisions depend on
the rate of interest. Whenever the rate of interest is high, future costs and benefits
are substantially discounted and are therefore worth less in present value terms.
High interest rates, in other words, mean that you put a lot of weight on the present
relative to the future. When the rate of interest decreases, the future should play a
larger role in your decisions.

KEY TAKEAWAYS

* You should use discounted present value whenever you need to compare
flows of income and expenses in different periods of time.

« The higher the interest rate, the lower the discounted present value of a
flow.

CHECKING YOUR UNDERSTANDING

1. List five goods that are durable and five services that are nondurable. Is
it possible to have a service that is durable?

2. Calculate the appropriate values in Table 4.3 "Comparing Discounted
Present Values of Different Income Streams" assuming an interest rate
of 8 percent.

3. If interest rates are lower, would you expect people to invest more or
less in their health?
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4.3 Avoiding Risk

LEARNING OBJECTIVES

What is the definition of probability?

How can I calculate an expected value?
What is risk aversion?

How do individuals and firms deal with risk?
How does insurance work?

SR R

In life, there are many uncertainties. So far, we have ignored them all, but you will
have to face them. In our various discussions of discounted present value, we
pretended that you knew your future income—and your future tastes—with
certainty. In real life, we must decide how much to save without knowing for sure
what our future income will be. We must pick a career without knowing how much
we will enjoy different jobs or how much they will pay. We must decide whether or
not to go to college without knowing what kind of job we will be able to get, and so
on. How can we deal with all these uncertainties?

Some of the uncertainties we face are forced on us with no choice of our own, such
as the following:

+ Accidents involving you, your automobile, your house, and so on
« Layoffs resulting in spells of unemployment
¢ Your health

As you know, one way to deal with these uncertain events is through insurance.
Insurance is a way of trying to remove some of the risk that we face. We explain
how it works later in this section.

Other risks are more under our control. We accept jobs that entail certain risks. We
drive our cars even though we know that there is a risk of accident. We put our
savings into risky stocks rather than safe assets. In these cases, we trade off these
risks against other benefits. We drive faster, accepting the greater risk of accident
to save time. Or we take a risky job because it pays well.

There are yet other kinds of risk that we actually seek out rather than avoid. We
play poker or bet on sporting events. We climb mountains, go skydiving, and
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engage in extreme sports. In these cases, the risks are apparently something good
that we seek out, rather than something bad that we avoid.

Risk and Uncertainty

Let us begin by making sure we understand what risk and uncertainty mean. (Here
we will use the terms more or less interchangeably, although people sometimes
reserve the term uncertainty for cases where it is hard to quantify the risks that we
face.) Probably the simplest example of risk is familiar to us all: the toss of a coin.
Imagine flipping a coin five times. Each time, the outcome will be either a head or a
tail. Table 4.8 "Coin-Flipping Experiment" shows an example of such an experiment.
In this experiment, the outcome was three heads and two tails. For each flip of the
coin, there was uncertainty about the outcome. We did not know ahead of time
whether there would be heads or tails. The outcome reported in Table 4.8 "Coin-
Flipping Experiment" is only one example. If you were to carry out this experiment
right now, you would almost certainly end up with a different outcome.

Table 4.8 Coin-Flipping Experiment

Flip 1 2 3 4 5

Outcome | Heads | Heads | Tails | Heads | Tails

Coin tosses are special because the flips of the coin are independent of each other
(that is, the history of previous tosses has no effect on the current toss of a coin). In
Table 4.8 "Coin-Flipping Experiment", the coin was not more likely to come up tails
on the third toss because the previous tosses were both heads. Even if you have 100
heads in a row, this does not affect the outcome of the 101st toss of the coin. If you
think that the coin is “fair,” meaning that heads and tails are equally likely, then
the 101st toss is still just as likely to be heads as tails. By contrast, the likelihood
that it will be raining an hour from now is not independent of whether or not it is
raining at this moment.

Financial Risk and Expected Value

Some of the risks that we confront are nonfinancial. An example of nonfinancial
uncertainty is the risk that you might break your ankle playing basketball or the
possibility that your favorite sporting team will win a big game and make you
happy. Here, we will focus on financial uncertainty, by which we mean situations
where there is money at stake. In other words, we are thinking about risks where
you can measure the implications in monetary terms. An obvious example is the
money you could win or lose from buying a lottery ticket or playing poker. Another
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is the money you would have to pay for repairs or medical expenses following a car
accident. Another is the gains or losses from buying stocks, government bonds, or
other financial assets. Another is the income you would lose if you were laid off
from your job.

When we evaluate risky situations, we must have a way of describing the kinds of
gambles that we confront. In general, we do this by listing all the possible outcomes
together with the likelihood of each outcome. For example, Table 4.9 "Outcomes
and Probabilities from a Coin Toss" lists the outcomes and the probability’ (that is,
the likelihood of each outcome) for the experiment of tossing a coin one time.

Table 4.9 Outcomes and Probabilities from a Coin Toss

Outcome | Probability

Heads

Tails

= [ o=

Toolkit: Section 17.7 "Expected Value"

Probability is the percentage chance that something will occur. For example,
there is a 50 percent chance that a tossed coin will come up heads. We say that
the probability of getting the outcome “heads” is 0.5.

There are five things to know about probability:

The list of outcomes must be complete.

The list of outcomes must not overlap.

If an outcome is certain to occur, it has probability of 1.

If an outcome is certain not to occur, it has probability of 0.

If we add the probabilities for all the possible outcomes, the total
must equal 1.

G v W N =

Think about rolling a normal six-sided die one time and describing outcomes and

probabilities.
13. The percentage chance that an

outcome will occur.

4.3 Avoiding Risk 135



Chapter 4 Life Decisions

14. The measure of how much you
would expect to win (or lose)
on average, if the situation
were to be replayed a large
number of times.

4.3 Avoiding Risk

« We must make sure that we include every outcome. We cannot list as
possible outcomes “less than or equal to 2” and “greater than or equal
to 4.” Such a list ignores the possibility of rolling a 3.

« We cannot list as possible outcomes “less than or equal to 4” and
“greater than or equal to 3.” These categories overlap because a roll of
a 3 or a 4 would show up in both categories.

¢ The outcome “less than or equal to 6” has a probability of 1 because it
is certain.

¢ The outcome “9” has a probability of 0.

+ Provided we have a complete list of outcomes (for example “less than
or equal to 4” and “greater than or equal to 5”), the probabilities of all
the outcomes will always sum to 1. (In this case, the probability of the
first outcome is 2/3, and the probability of the second outcome is 1/3.)

Now suppose you are playing a gambling game based on a toss of a coin. If the coin
comes up heads, you win $1. If it comes up tails, you win $0. When we look at a
situation such as this, we are often interested in how much you would get, on
average, if you played the game many times. In this example, it is easy to guess the
answer. On average, you would expect to win half the time, so half the time you get
$1, and half the time you get nothing. We say that the expected value'* of each flip
of the coin is 50 cents.

Toolkit: Section 17.7 "Expected Value"

The expected value of a situation with financial risk is the measure of how
much you would expect to win (or lose) on average, if the situation were to be
replayed a large number of times. Expected value is calculated as follows:

1. For each outcome, multiply the probability of that outcome by the
amount you will receive.
2. Add these amounts over all the possible outcomes.

Table 4.10 "Outcomes and Probabilities from Investment in Internet Venture" gives
another example of expected value. Suppose a friend is planning on establishing a
small Internet business and asks you to invest $1,000. He tells you (and you believe
him) that there is a 50 percent chance that the business will fail, so you will lose
your money. There is a 40 percent chance that the business will just break even, so
you will get your $1,000 back but nothing more. And there is a 10 percent chance
that the business will be very successful, so you will earn $16,000.
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Table 4.10 Outcomes and Probabilities from Investment in Internet Venture

Outcome | Probability | Amount You Will Receive ($)

Failure 0.5 0
Break even | 0.4 1,000
Success 0.1 16,000

In this case, the expected value of the investment is given by the following:
expected value = (0.5 x $0) + (0.4 x $1,000) + (0.1 x $16,000) = $2,000.

Thus for your investment of $1,000, you could expect to get $2,000 back on average.
This seems like a good investment. It is important to remember, though, what “on
average” means. You will never actually get $2,000. You will receive either $16,000,
$1,000, or nothing. Even though this is a good investment on average, you might
still decide that you don’t want any part of it. Yes, you might get the big net gain of
$15,000. But there’s also a 50 percent chance that you will be out $1,000. The gamble
might seem too risky for you.

Coin tosses are special because it is relatively easy to determine the probability of a
head or a tail. This is not the case for all the types of uncertainty you might face. In
some cases, financial instruments—such as the mortgage-backed securities that
played a big role in the financial crisis of 2007-2009—are so complex that investors
find it difficult to assess the probabilities of various outcomes.

We often do a bad job of estimating probabilities. One reason for this is because we
are unduly influenced by things that we can easily bring to mind. Psychologists call
this the “availability heuristic.” For example, we tend to overestimate certain
causes of death, such as car accidents, tornadoes, and homicides, and underestimate
others, such as diabetes, stroke, and asthma.See Paul Slovic, Baruch Fischoff, and
Sarah Lichtenstein, “Facts versus Fears: Understanding Perceived Risk,” in Judgment
under Uncertainty: Heuristics and Biases, ed. Daniel Kahneman, Paul Slovic, and Amos
Tversky (Cambridge, MA: Cambridge University Press, 1982), 463-89. We also often
do a poor job at using probabilities; in particular, we often put too much emphasis
on small probabilities. For example, consider two drugs that are equally effective in
treating a disease, but suppose the older drug has a 1 in 10 million chance of having
a certain side effect and the newer drug has a 1 in a 100 million chance of having
the same side effect. Consumers might view the new drug as much more appealing,
even though the side effect was already highly improbable with the older drug.
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Diversification of Risk

In many cases, we would like to find some way of getting rid of—at least to some
degree—the risks that we face. One way we eliminate risk is through insurance.
Sometimes we purchase insurance on the market. Sometimes our employer
provides us with insurance. Sometimes the government provides us with insurance.
In the following subsections, we look at many different kinds of insurance,
including property insurance, unemployment insurance, and deposit insurance.We
do not discuss health insurance here. In Chapter 15 "A Healthy Economy", we
discuss the provision of health care and the problems of health insurance in detail.

First, though, we need to understand how and why insurance works. Suppose you
have a bicycle worth $1,000, and (for some reason) you cannot purchase insurance.
You think that, in any given year, there is about a 1 percent chance that your bike
will have to be replaced (because it is either stolen or written off in an accident).

Now, in expected value terms, this may not look too bad. Your expected loss from
an accident is $0.01 x $1,000 = $10. So on average, you can expect to lose $10 a year.
But the problem is that, if you are unlucky, you are stuck with a very big expense.
Most of us dislike this kind of risk.

You are complaining about this to a friend, and she sympathizes, saying that she
faces exactly (and we mean exactly) the same problem. She also has a bike worth
$1,000 and thinks there is a 1 percent chance each year that she will need to replace
it. And that’s when you have the brilliant idea. You can make an agreement that, if
either one of you has to replace your bikes, you will share the costs. So if you have to
replace your bike, she will pay $500 of your costs, and if she has to replace her bike,
then you will pay $500 of her costs. It is (almost exactly) twice as likely that you will
have to pay something, but if you do, you will only have to pay half as much. With
this scheme, your expected loss is unchanged. But you and your friend prefer this
scheme because it is less risky; it is much less likely that you will have to make the
big $1,000 payout.

We are implicitly assuming here that your chances of having to replace your bike
are independent of the chance that she will have to replace her bike. (If you are
likely to crash into her, or both of your bikes are stolen, then it is a different story.)
There is also still a chance that you will both experience the unlucky 1-in-100
chance, in which case you would both still have to pay $1,000. But the likelihood of
this happening is now tiny. (To be precise, the probability of both of you having an
accident in the same year is 1 in 10,000 [that is, 0.0001]). This is because the
probability that two independent events occur equals the probability of one
multiplied by the probability of the other.)
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15. The insight that underlies
insurance in which people can
share their risks.

16. In an insurance contract, a
value equal to the full amount
of the loss minus the
deductible.

17. In an insurance contract, the

value not covered in the event
of aloss.
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But why stop here? If you can find two more friends with the same problem, then
you can make it almost certain that you will have to pay out no more than $250. It is
true that you would be even more likely to have to make a payment because you
will have to pay if you or one of your friends has to replace his or her bike. But
because the payment is now being shared four ways, you will have to pay only 25
percent of the expenses. This is an example of diversification'’, which is the
insight that underlies insurance: people share their risks, so it is less likely that any
single individual will face a large loss.

Diversification and insurance don’t prevent bad stuff from happening. We live in a
world where bicycles are stolen; where houses are destroyed by floods, fires, or
storms; where people have accidents or become ill; and so on. There is not a lot we
can do about the fact that bad things happen. But we can make the consequences of
these bad things easier to deal with. Insurance is a means of
sharing—diversifying—these risks.

Continuing with our bicycle insurance example, suppose you could find thousands
of friends who would agree to be part of this arrangement. As more and more
people join the scheme, it becomes increasingly likely that you have to make a
payment each year, but the amount you would have to pay becomes smaller and
smaller. With a very large number of people, you would end up very close to a
situation where you pay out $10 with certainty each year. Of course, organizing
thousands of your friends into such a scheme would present all sorts of practical
problems. This is where insurance companies come in.

Insurance companies charge you a premium (an annual payment). In return, they
promise to pay you an indemnity’® in the event you suffer a loss. The indemnity is
usually not the full amount of the loss. The part of the loss that is not covered is
called the deductible'’. In our example, there is no deductible, and the indemnity is
$1,000. An insurance company would charge you a premium equal to the expected
loss of $10 plus a little extra. The extra payment is how the insurance company
makes money. You and everyone else are willing to pay this extra amount in return
for the removal of risk.

The idea of diversification can also be applied to investment.We discuss this in
Chapter 9 "Making and Losing Money on Wall Street". Think back to our example of
your friend with the Internet venture. You might not want to invest $1,000 in his
scheme because it seems too risky. But if you had 100 friends with 100 similar (but
independent) schemes, you might be willing to invest $10 in each. Again, you would
be diversifying your risk.
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18. Being willing to pay only the
expected loss from a gamble.

19. Being willing to pay more than
a gamble’s expected loss in
order to avoid that gamble.
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Risk Aversion

The preceding discussion of insurance and diversification is based on the
presumption that people typically wish to avoid risk whenever possible. In our
example, you have a 1 percent chance of suffering a $1,000 loss. Your expected loss
is therefore $10. Now imagine we give you a choice between this gamble and a
certain loss of $10. If you are just as happy in either case, then we say you are risk-
neutral'®, But if you are like most people, then you would prefer a certain loss of
$10 to the gamble whereby you have a 1 percent chance of losing $1,000. In that
case, you are risk-averse"’.

Toolkit: Section 17.7 "Expected Value"

Suppose you are presented with the following gamble:

+ Lose nothing (99 percent probability)
+ Lose $1,000 (1 percent probability)

How much would you pay to avoid this gamble? If you are risk-neutral, you
would be willing to pay only $10, which is the expected loss. If you are risk-
averse, you would be willing to pay more than $10. The more risk-averse you
are, the more you would be willing to pay.

It is risk aversion that allows insurance companies to make money. Risk-averse
people prefer a sure thing to a gamble that has the same expected value. In fact,
they will prefer the sure thing to a gamble with a slightly lower expected value.
Because it can diversify risk, the insurance company cares only about the expected
value. Thus an insurance company behaves as if it were risk-neutral.

Different Kinds of Insurance

There are many different kinds of insurance available to you. We briefly discuss
some of the most important.

Property Insurance
Many forms of property are insured: houses, cars, boats, the contents of your

apartment, and so on. Indeed, some insurance is often mandatory. People purchase
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20. The number of unemployed
individuals divided by the sum
of the number employed and
the number unemployed.
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insurance because there are risks associated with owning property. Houses burn
down, cars are stolen, and boats are wrecked in storms. In an abstract sense, these
risks are just like a coin flip: heads means nothing happens; tails means there is a
fire, a robbery, or a storm.

Let us look at home insurance in more detail. Suppose you own a house that is
worth $120,000. You might pay $1,000 per year as a premium for an insurance
policy. If your house burns down, then the insurance company will pay you some
money to recover part of the loss. If the deductible on the policy is $20,000, you
would receive an indemnity of $100,000. You lose $20,000 when the house burns
down because the insurance company does not fully cover your loss.

Thus, if your house burns down, the insurance company loses the indemnity minus
the premium—a total of $99,000. You lose the deductible and the premium—a total
of $21,000. Your joint loss is $120,000—the lost value of the house. This serves to
remind us again that insurance is not some magic way of preventing bad things
from happening. When the house does not burn down, the insurance company
earns the $1,000 premium, and you pay the $1,000 premium. Your joint loss is zero
in this case.

You may wonder why insurance companies typically insist on a deductible as part
of an insurance contract. After all, you would probably prefer to be covered for the
entire loss. Deductibles exist because insurance policies can have the effect of
altering how people behave. We have assumed that the probability of a bad thing
happening was completely random. But if you are fully insured, you might not be so
careful about how you look after your house. You might worry less about turning
off the stove, ensuring that you have put out the fire in the fireplace, falling asleep
while smoking, and so on. Deductibles make sure that you still have a big incentive
to take care of your property.

Unemployment Insurance

Not everyone who wants to work actually has a job. Some people are unemployed,
meaning that they are actively looking for work but do not have jobs. The
unemployment rate is the number of unemployed individuals divided by the sum
of the number employed and the number unemployed.
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21. Where suppliers and
demanders of labor meet and
trade.

22. A payment made by the
government to those who are
unemployed.
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Toolkit: Section 17.3 "The Labor Market"

If you want to learn more details about the definition and measurement of
unemployment, refer to the toolkit.

Since 1960, the unemployment rate in the United States has averaged slightly under
6 percent. This means that for every 100 people in the labor force (either working
or looking for a job), 94 of them are working, and the other 6 are looking for jobs.
The labor market*' is fluid so that, over time, unemployed workers find jobs, while
some employed workers lose jobs and become unemployed. The unemployed find
jobs, and others lose them and go through spells of unemployment.

If you are laid off from your job and become unemployed, you obviously still need
to spend money for food and rent. During a spell of unemployment, you have
several possible sources of income. If you have an existing stock of accumulated
savings, then you can draw on these. If you are a member of a union, you may
receive some support from the union. You may receive some severance pay when
you lose your job. You might be able to rely on the support of your family and
friends. And, most relevant for this chapter, you may be eligible to receive income
from the government, called unemployment insurance®.

Unemployment insurance is similar in some ways to health and property insurance.
There is an unlucky event called unemployment, and the government provides
insurance. Perhaps you think this is great news: after graduation, you can claim
unemployment, collect from the government, and enjoy your leisure. Of course, life
is not quite that good. First, to qualify for unemployment insurance, you have to
hold a job for some period of time. The details of these regulations differ across
countries and also across states within the United States. Second, unemployment
benefits do not last forever, nor do they completely compensate for all of your lost
income. Again, the details depend on the country or state in which you work.

Why is the government in the business of providing insurance? To answer this, look
back at our example of home insurance. The typical insurance company will have
many policies with many different households. Over the course of a year, some
households will make a claim on their insurance, but most will not. As long as the
insurance company has lots of policies in many locations, then, on average, the
number of insurance claims will be nearly constant each year. Although individual
households face risk, the insurance company is able to diversify almost all of this
risk.
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Unemployment is different. When the economy is doing well, unemployment is low,
and few households need this form of insurance. When the economy is not doing
well, then the unemployment rate can be very high. In such times, many people
want to claim unemployment insurance at the same time. So unlike insurance
policies for homeowners, there is no easy way to balance out the risks of
unemployment. The risk of unemployment is not independent across all individuals.

If an individual insurance company tried to offer unemployment insurance, it might
be unable to survive: during a period of low economic activity, the demands for
insurance would be so severe that the insurance company might not be able to meet
all the claims. The government has the ability to tax people and borrow as needed.
This puts it in a much better position to offer unemployment insurance. So in many
countries, the government raises revenue by taxing firms and workers and uses
these funds to provide unemployment insurance.

Deposit Insurance

In the United States and in some other countries, deposits that you place in the
bank are insured by the government. In the United States, the government provides
insurance, up to $250,000 per deposit, to you in the event your bank closes.You can
find details at FDIC, “Your Insured Deposits,” accessed March 14, 2011,
http://www.fdic.gov/deposit/deposits/insured/basics.html. Deposit insurance in
the United States dates from the time of the Great Depression in the 1930s. In this
period many banks had insufficient funds on hand to meet the demands of their
depositors and so went bankrupt. When this occurred, depositors lost the money
they had put in the bank. After the Great Depression, the US federal government
instituted deposit insurance. Similar programs exist in most other countries.

The argument for why the government should provide deposit insurance is similar
to the argument for government provision of unemployment insurance. During
periods of financial turbulence, many banks are prone to failure. If there were a
private insurance company providing deposit insurance, it would probably be
unable to meet all the claims. In addition, there is considerable social value to
deposit insurance. It gives people greater confidence in the bank and in the banking
system, which in turn makes bank failures less likely. Because bank failures put a
great deal of stress on the financial system, government has an interest in insuring
deposits.

In the summer of 2007, the British bank Northern Rock entered a financial crisis.
Savers who had put their money in this institution started to worry that the bank
would go bust, in which case they would lose their money. The British government,
like the US government, provides deposit insurance. However, the amount of this
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insurance was limited to a maximum of about $70,000, so some people were still
concerned about their savings. As lines started to form outside Northern Rock
branches, the British government—concerned that the possible failure of Northern
Rock would put other banks at risk—ended up guaranteeing all of its deposits.

KEY TAKEAWAYS

« The probability of a particular outcome is the percentage chance that
the outcome will occur.

¢ An expected value is calculated by multiplying the probability of each
outcome by the value of that outcome and then adding these numbers
for all outcomes.

+ Risk aversion means a preference for a sure thing rather than a gamble
with the same expected value.

+ We face many types of risks in our lives, and we can often buy insurance
as a way to deal with these risks.

« Insurance companies provide a way for individuals to diversify their
individual risks.

CHECKING YOUR UNDERSTANDING

1. Imagine you have a die that is fair: the probability of rolling each
number is ?. Each time you roll the die, it is independent of the previous
roll. Suppose you roll the die 10 times, and you roll a 5 each time. What
is the probability of getting a 5 on the next roll of the die? Relate your
answer to the common analysis of sportscasters who say that a baseball
hitter who normally bats 0.300 “is due” when that batter has no hits in
his last 20 at bats.

2. List some risks that you face that are not fully covered by insurance.
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LEARNING OBJECTIVES

1. Why do people sometimes take on risks instead of avoiding them?
2. What are compensating wage differentials?

Insurance allows us to remove some risks from our lives, either partially or
completely. There are other risks that we accept or even embrace. In some cases, we
are willing to take on risks because we are compensated in some way for them. We
discuss two examples here: job choice and investment in the stock market. In other
cases, we actively seek risk, such as when we gamble, buy lottery tickets, or engage
in extreme sports.

Job Choice

We have already discussed how your choice of career should be based on discounted
present value, taking into account the fact that it can be costly to move from one
job to another. Your choice of career also reflects how you feel about risk and
uncertainty. There are numerous kinds of jobs that differ in many dimensions.
When choosing a job, we pay particular attention to wages or salaries, vacation
plans, health coverage, and other benefits. We also take into account the job’s
riskiness.

The most severe risk is, of course, the risk of death. Every year in the United States
several thousand workers suffer fatal work injuries. For most of the last decade, this
number has been between about 5,000 and 6,000, or the equivalent of roughly 4
deaths for every 100,000 workers. Figure 4.11 "Work Fatalities in the United States"
shows data on work-related deaths in the United States for 2006-9.The data come
from Occupational Safety and Health Administration, “Census of Fatal Occupational
Injuries,” accessed February 24, 2011, http://stats.bls.gov/iif/oshwc/cfoi/
cfch0008.pdf. The Occupational Safety and Health Administration (OSHA) is the
federal agency that monitors workplace safety. The fatality rate has generally been
declining over time. In the early 1990s, the fatality rate was in excess of 5 deaths for
every 100,000 workers; in 2009, the fatality rate was 3.3.
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Figure 4.11 Work Fatalities in the United States
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Source: US Department of Labor, Occupational Safety and Health Administration, http://stats.bls.gov/iif/oshwc,

cfoi/cfch0008.pdf.

The fatality rate in the United States is high relative to many other developed
countries. For example, the corresponding rate in England in 2006 was 0.8 per
100,000 workers.See Health and Safety Executive, “Fatal Injury Statistics,” accessed
March 14, 2011, http://www.hse.gov.uk/statistics/fatals.htm. Care must be taken
when comparing international data because they are not always exactly
comparable. Most importantly, European Union statistics exclude road traffic
accidents, which account for about 43 percent of US deaths. Correcting for this, the
US figures are similar to the European Union average. Figure 4.12 "Work Fatalities

in Europe" shows the work-related fatalities for countries in the European Union.
Most importantly for the current discussion, the fatality rate varies significantly
across jobs. In the United States, “Agriculture and mining recorded the highest fatal
work injury rates among the major industry sectors in 2005—32.5 fatalities per
100,000 workers for agriculture and 25.6 fatalities per 100,000 workers for mining.”
In the European Union, construction, agriculture, and transportation are the most
dangerous sectors.See US Department of Labor Bureau of Labor Statistics, “National
Census of Fatal Occupational Injuries in 2005,” accessed March 14, 2011,
http://www.bls.gov/iif/oshwc/cfoi/cfnr0012.txt and Health and Safety Executive,
“European Comparisons,” accessed March 14, 2011, http://www.hse.gov.uk/
statistics/european/fatal.htm.

146


http://stats.bls.gov/iif/oshwc/cfoi/cfch0008.pdf
http://stats.bls.gov/iif/oshwc/cfoi/cfch0008.pdf
http://www.hse.gov.uk/statistics/fatals.htm
http://www.bls.gov/iif/oshwc/cfoi/cfnr0012.txt
http://www.hse.gov.uk/statistics/european/fatal.htm
http://www.hse.gov.uk/statistics/european/fatal.htm

Chapter 4 Life Decisions

Figure 4.12 Work Fatalities in Europe
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In the European Union, the average work-related fatality rate is lower than in the United States, although some
countries—most notably Portugal—have higher rates. The lowest rate in the European Union is in Great Britain.

Source: Health and Safety Executive, Great Britain: http://www.hse.gov.uk/statistics/european/fatal.htm.

The risk of death is not the only job risk. Jobs also differ in terms of their risk of
injury. In some cases, these injuries can have a severe impact on a person’s quality
of life; in other cases, they may prevent an individual from working in the future.
Professional athletes and other performers face the risk of injuries that can end
their careers. These individuals sometimes buy insurance to help mitigate some of
these risks. In 2006, for example, pop star Mariah Carey purchased a $1 billion
insurance policy on her legs after signing up for an advertising campaign (“Legs of a
Goddess”) with the Gillette shaving company. Bruce Springsteen’s voice is insured
for $5.6 million.See starpulse.com, “Mariah Carey Takes Out $1 Billion Insurance
Policy For Her Legs,” accessed March 14, 2011, http://www.starpulse.com/news/
index.php/2006/05/30/mariah_carey_takes out_1_billion_insuran for an account
of Ms. Carey’s insurance policy; Paul Bannister, “World's Biggest Insurer Takes on
All Risks,” accessed March 14, 2011, http://www.bankrate.com/brm/news/
insurance/old-lloyds1.asp, details a number of unusual insurance policies.

Riskier jobs generally pay more. A firm that exposes workers to more risk must
compensate them for that risk. A compensating wage differential® is any
difference in pay received by identical workers doing different jobs. (By “identical”
23. The amount in excess of the we mean workers with comparable education, skills, experience, and so on.) Jobs
normal wage paid to that are unpleasant or dangerous will typically pay higher wages to compensate

compensate a worker for workers for the negative aspects of their jobs.
undesirable aspects of a job.

4.4 Embracing Risk 147


http://www.hse.gov.uk/statistics/european/fatal.htm
http://www.starpulse.com/news/index.php/2006/05/30/mariah_carey_takes_out_1_billion_insuran
http://www.starpulse.com/news/index.php/2006/05/30/mariah_carey_takes_out_1_billion_insuran
http://www.bankrate.com/brm/news/insurance/old-lloyds1.asp
http://www.bankrate.com/brm/news/insurance/old-lloyds1.asp

Chapter 4 Life Decisions

4.4 Embracing Risk

To the extent workers do not like to face risks, jobs that are viewed as riskier tend
to pay more on average. For example, a recent study found that nurses who were
more likely to be exposed to the AIDS virus (HIV) received higher wages than
comparable nurses who were less likely to be exposed.Jeff DeSimone and Edward J.
Schumacher, “Compensating Wage Differentials and AIDS Risk” (NBER Working
Paper No. 10861, November 2004), accessed March 14, 2011, http://www.nber.org/

papers[w10861.

Asset Portfolio Choice

Young people’s portfolios of assets are usually very simple: a typical college student
might have only a checking account and a savings account. As you grow older,
though, you will typically acquire a broader portfolio. Even if you do not directly
purchase assets such as stocks and bonds, you may own them indirectly when you
sign up for a pension plan. Because the return on stocks (and other assets) is
uncertain, owning these assets is another type of risk you choose to take.

Owning a stock is somewhat like buying a lottery ticket. You pay some money to
buy a share of the stock of some company. In return, you may be paid some
dividends; at some time in the future, you may sell the stock. But at the time you
buy the stock, you don’t know the payments you will receive in the future and you
don’t know the future price of the stock. So by purchasing a stock, you are
gambling. Whether the gamble is favorable or not depends on the price of the stock,
the chance it will pay dividends in the future, and the future price. Choosing how to
allocate the assets in a portfolio is a type of gamble we all make.

We cannot completely avoid this kind of gamble. Perhaps you think that putting
cash in your mattress would be a way to avoid this risk, but that is not the case.
Ultimately you care about what that money can buy in terms of goods and services.
The real value of the money held in your mattress depends on the future prices of
goods and services, which are not known to you today. The benefit of holding cash
depends on the unknown inflation rate.

Buying a Lottery Ticket

Some people, at some times, are eager and willing to engage in risky activities.
People engage in extreme sports, where the danger appears to be part of the
attraction. People go to Las Vegas or to Monaco to gamble. In many countries,
citizens can purchase a wide variety of lottery tickets sold by their governments.
This is a form of gambling: you buy a ticket and if you have the lucky number, then
you get a (sometimes large) prize. If you do not have the lucky number, your money
is gone.
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The existence of lotteries and other kinds of gambling seems like a puzzle. If people
are risk-averse, then they are supposed to want to get rid of risk. The purchase of a
lottery ticket is the exact opposite: you give up a sure thing (the price of the ticket)
for an uncertain outcome. Unlike the purchase of insurance, which is a way to avoid
risk, buying a lottery ticket is a demand for a gamble. Why do so many people buy
lottery tickets? Why do governments sell them?

Do lottery tickets have an expected value that exceeds the cost of the ticket? If the
difference is big enough, then even a risk-averse person might want to buy a ticket.
Consider a very simply lottery. Suppose there is one fixed prize, and there is a
probability that you win the prize. Then your expected gain is just the probability of
winning times the prize:

expected gain = probability of winning x value of prize.

Using this equation, you can determine whether the price for a lottery ticket is high
or low. If the price of the ticket exceeds the expected gain from buying the ticket,
then the ticket is not a good deal. But if the price is low relative to the expected
gain, then you may want to accept the risk and buy the ticket.

Let us look at an example. One US lottery is called Powerball. On February 18, 2006,
the prize was worth $365 million to the winner. The chance of getting the jackpot
was 1 in 988,172,368.This is based on five balls selected ranging from 1 to 55 and a
powerball ranging 1 to 42. See the Powerball site (http://www.usamega.com/
powerball-howtoplay.htm) for details on this game. See also the odds calculator at
CSGNetwork.com, “The Ultimate Lottery Games Odds Calculator,” accessed March
14, 2011, http://www.csgnetwork.com/oddscalc.html. The expected value of a
ticket at that time was the value of the prize times the probability of winning:

o 1 . . .
$365 million X ST = $0.37—far less than the dollar price of the ticket.

Despite the huge prize, the price of a ticket far exceeded its expected value.

Another perspective on the lottery is from the viewpoint of the government selling
these tickets. Consider the Texas lottery.Texas Lottery home page, accessed March
14, 2011, http://www.txlottery.org/export/sites/default/index.html. The proceeds
from the sale of tickets primarily support education. In 2005, about 60 percent of
the income from the lottery went to payment for prizes and 28 percent went to a
school fund. From the perspective of the Texas state government, selling lottery
tickets is a way to fund programs. If the government is to make money on lottery
tickets, then those buying the tickets must, on average, be losing money.

In fact, as this discussion suggests, the expected value of a lottery ticket is
less—often substantially less—than the cost of the ticket. Why, then, do people buy
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lottery tickets? One possibility is that they simply enjoy gambling. This means that,
at least with respect to these types of gambles, they are risk-loving rather than risk-
averse. The pleasure of a lottery ticket is, among other things, the license to dream.
Another possibility is that individuals overestimate their chances of winning.

KEY TAKEAWAYS

* One reason that people take on risks is because they enjoy gambling.
¢ Some jobs are riskier than others and pay more to compensate people
for the risks they face.

CHECKING YOUR UNDERSTANDING

1. Suppose you take a job as an engineer at an oil company. There are two
places where you can work. One is Houston, where you will live in the
suburbs and commute to work. The other is on an oil rig in the North
Sea (between Scotland and Norway), where you will spend most of your
time on the rig. If the jobs are otherwise identical, which do you expect
will pay more? Explain why.
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In Conclusion

Many decisions involve a trade-off between now and the future. Whenever we invest our time or money, we are
giving up something today to obtain something in the future. So by saving some of our income, we give up
consumption now for consumption in the future. When we go to a university, we give up income and leisure
time today to get more consumption (through higher income) in the future.

Once you start thinking about trade-offs over time, it is difficult to avoid the reality that many of these decisions
are made in the face of great uncertainty. When we save, we are not certain of the return on our saving. When
we go to school, we are not guaranteed a job in the future nor are we guaranteed a specific salary. We have
provided some insights into the nature of these uncertainties and how to deal with them. Discounted present
value and expected value are techniques that are worthwhile to master, as they will help you make better
decisions throughout your life.

Key Links

« Unemployment insurance

o New York State: http://www.labor.state.ny.us/
workerprotection/laborstandards/workprot/ui.shtm

o Texas: http://www.twc.state.tx.us/ui/bnfts/claimant1.html

« Deposit insurance: http://www.fdic.gov/deposit/index.html

+ Powerball lottery: http://www.powerball.com

+ Fun site to calculate probabilities: http://stattrek.com/Tools/
ProbabilityCalculator.aspx

151


http://www.labor.state.ny.us/workerprotection/laborstandards/workprot/ui.shtm
http://www.labor.state.ny.us/workerprotection/laborstandards/workprot/ui.shtm
http://www.twc.state.tx.us/ui/bnfts/claimant1.html
http://www.fdic.gov/deposit/index.html
http://www.powerball.com
http://stattrek.com/Tools/ProbabilityCalculator.aspx
http://stattrek.com/Tools/ProbabilityCalculator.aspx

Chapter 4 Life Decisions

4.5 End-of-Chapter Material

EXERCISES

1.

10.

11.

12.

Explain why an increase in the interest rate reduces the discounted
present value of income.

What incentives exist for people to repay loans on education? On cars?
Suppose the nominal interest rate is 20 percent, the price level in the
first year is 50, and the price level in the second year is 60. What is the
real interest rate? How could you alter this example so that the real
interest rate is 07

Can the nominal interest rate ever be less than the real interest rate? If
the real interest rate is negative, what happens to the slope of the
budget line with two periods discussed in Chapter 4 "Life Decisions",
Section 4.1 "Consumption and Saving"?

Do households sometimes borrow and lend simultaneously? Why might
that happen? Is the interest rate they borrow at usually higher or lower
than the interest rate they receive, say in the form of bank deposits?

In describing how changes in income influence the supply of loans, we
assumed that the increase in income occurs this year. Suppose instead
that the increase in income will occur next year even though everyone
in the economy knew it would happen today. How would the news of a
future increase in income influence the current loan supply curve?
When the government changes taxes, do you know if it is permanent or
temporary?

(Advanced) One way that real wages received by workers can change is
through a change in income taxes. Considering the information in this
chapter, would you except temporary tax changes to have a bigger or a
smaller impact on labor supply than a permanent tax change? What if
the tax change is not through a change in the tax rate but rather
through a fixed payment to households? What would that policy do to
labor supply?

Look back at Table 4.2 "Which Career Should You Choose?" in the
section “Choosing a Career.” How would you edit the income entries in
the table so that the insurance salesperson had a higher discounted
present value than the lawyer even when the interest rate is 5 percent?
Look back at Table 4.2 "Which Career Should You Choose?" in the
section “Choosing a Career.” Explain why an increase in the interest rate
makes it less attractive to be a lawyer.

Besides discounted present values of income, what other factors are
important in choosing a career? How do you balance these with
differences in the discounted present value of income?

What are the risks associated with choosing a particular career? How do
those risks depend on whether the skills you learn at your job can be
used in other jobs?
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13.

14.

15.

16.

17.

18.

19.

Show the calculation of the discounted present value from work in Table
4.5 "Income from Going to College versus Taking a Job". Redo the

comparison of college and work assuming an interest rate of 20 percent.
(Advanced) Look back at Table 4.2 "Which Career Should You Choose?"
in the section “Choosing a Career.” Suppose the income of a lawyer
increases by 20 percent each year after year 2 and the income of the
insurance salesperson increases by $10,000 each year. Extend Table 4.2
"Which Career Should You Choose?" to 5 years. Which is a better

profession?

Create your own version of Table 4.8 "Coin-Flipping Experiment" by
flipping a coin 10 times. Imagine that each time the result is a head, you
earn $1,000, and each time it is a tail, you lose $1,000. After you flip the
coin 10 times, calculate how much you won (or lost). Now do this same
experiment 20 times. Each time you flipped the coin 10 times, record
how much you won (or lost), which will result in 20 numbers. What is
the average of these 20 numbers? What is the expected value of how
much money you will earn in each coin-flipping experiment??

Many products, such as computers, come with the option of an extended
warranty. Suppose you are buying a computer with a one-year warranty.
Thereafter, you can purchase an extended warranty for one more year,
at a cost of $50. The warranty will repair or replace your computer in
the event of breakdown. Suppose the average cost to the manufacturer
of repairing or replacing the computer is $1,000. If the manufacturer is
making no money from this warranty, what is the implied probability
that the computer will need repair?

We wrote “As long as the insurance company has lots of policies in many
locations, then, on average, the number of insurance claims will be
nearly constant each year.” Why did we include the statement about
many locations?

Why is it difficult to diversify job risk? Is it possible to do some
diversification within a family?

In the United States, the provision of unemployment insurance is partly
at the state level and partly at the federal level. For your state, find out
what the benefits are and what federally funded unemployment
insurance might be available to you.

Economics Detective

1.

Study the insurance policy you can buy when you purchase a new cell
phone. Exactly what does this insurance protect you against? Given the
price of the insurance and the coverage, what is the implied probability
that you will make a claim for a new phone under the insurance? Is
there a deductible? Why is it part of the policy?
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2. Look at the insurance policy (if you have one) for the place where you
are living. What is the deductible? List the ways in which you take
actions to reduce the risk of fire where you live.

3. Our example of homeowners’ insurance did not use real numbers. Find a
homeowners’ policy and determine the coverage, the premium, and the
deductible.

4. One form of insurance occurs when you rent a car. Using the Internet or
phoning local insurance agents, find out the kinds of insurance that are
available when you rent a car. What is the cost per day? Exactly what
risks do these policies protect you against? Given the price of the
insurance and the coverage, what is the implied probability that you will
have an accident and make a claim under the insurance? Does this
probability seem reasonable to you?

5. What is the average price of a house in the United States? In your
hometown?

6. What does it cost to insure a $100,000 house in your city? What does it
cost to insure a $1,000,000 house in your city? Explain the differences in
the insurance costs.

7. Pick a state in the Unites States. Suppose you work there and earn
$2,000 each week as a manager. One day, the firm tells you that you are
no longer needed. What unemployment insurance could you collect?
Would you qualify for unemployment insurance? How much would the
benefits be? How long would the benefits last?

8. Go to your local bank and see if there are any signs that indicate deposit
insurance is provided. Ask about details of the program.

9. Use the Internet to find out about deposit insurance programs in the
United States and in another country. How do these programs compare?

10. For the state in which you live, does the government sponsor a lottery?
If so, how are the funds used?

11. In the financial crisis of 2008-9, was deposit insurance provided in the
United States? In other countries?

12. In the state you live in, find out about the unemployment insurance
program. How long do you receive benefits and how generous are the
benefits?

Spreadsheet Exercises

1. Write a spreadsheet program to create a version of Table 4.8 "Coin-
Flipping Experiment" for any combination of income flows and interest
rates.

2. (Advanced) Create a spreadsheet program to simulate the flipping of a
coin. Do T experiments with 5 flips per experiment. For each
experiment, calculate the mean of the outcome. When you are finished,
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you will have T means. What does the distribution of the T means look
like? What is the mean of that distribution? What happens as T gets very
large?
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Chapter 5

eBay and craigslist

Buying on the Internet

eBay is one of the most famous sites on the Internet (http://www.ebay.com; Figure
5.1 "The eBay Home Page"). It was founded in 1995 and is now a very large
company, with $60 billion in sales in 2009 and over 90 million active users
worldwide.See eBay Inc., “Who We Are,” accessed February 24, 2011,
http://www.ebayinc.com/who. One of the many ways in which the Internet is
changing the world is that there are now ways of buying and selling—such as
eBay—that were completely unavailable to people 20 years ago.

Figure 5.1 The eBay Home Page
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In or around the second and third centuries BCE, the island of Delos, in Greece, was
a major center of trade—both of goods and slaves. At its height of activity, Delos, an
island of five square kilometers, had a population of about 25,000 people.MyKonos
Web, “History of Delos,” accessed January 25, 2011, http://www.mykonos-web.com/
mykonos/delos_history.htm. This means Delos was about as densely populated as
modern-day cities such as Istanbul, London, Chicago, Rio de Janeiro, or Vancouver.
Visitors today see different things when they visit the ruins of Delos. Some see
dusty pieces of shattered rock; others see the remains of a great culture. An
economist sees the ruins of a trading center: a place where people such as the
trader shown in Figure 5.2 "A Trader in Delos" were, in a sense, the eBay of their
times.

Figure 5.2 A Trader in Delos

Delos and eBay are separated by almost two and a half millennia of history, yet both
are founded on a basic human activity: the trading of goods and services. How
basic? Consider the following.

¢ Children learn to trade at an early age. First graders may be trading
Pokémon cards before they have even learned the meaning of money.
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« In prisoner-of-war camps during World War II, prisoners would receive
occasional parcels from the Red Cross, containing items such as
chocolate bars, cigarettes, jam, razor blades, writing paper, and so on.
There was extensive trading of these items. In some cases, cigarettes
even started to play the role of money.For the classic discussion of
trade in a prisoner-of-war camp, see R. A. Radford, “The Economic
Organisation of a P.0.W. Camp,” Economica (New Series) 12, no. 48 (1945):
189-201.

+ In Nazi concentration camps, where people lived close to starvation in
conditions of extreme danger and deprivation, the prisoners traded
with each other. They traded scraps of bread, undergarments, spoons,
basic medicines, and even tailoring services.]ill Klein, “Calories for
Dignity: Fashion in the Nazi Concentration Camp,” Advances in
Consumer Research 15 (2003): 34-37.

Trade has played a central role in determining where many of us live today.

+ In England, you will find the town of Market Harborough; in Germany,
you can find Markt Isen; in Sweden, Lidk6ping. Markt and képing both
mean market. These towns, and many others like them, date from the
medieval period and, as their names suggest, owe their existence to the
markets that were established there.

« Many of the great cities of the world developed in large part as ports,
where goods were imported and exported. London, New Orleans, Hong
Kong, Cape Town, Singapore, Amsterdam, and Montreal are a few
examples.

Much of economics is about how we interact with each other. We are not alone in
the economic world. We buy goods and services from firms, retailers, and each
other. We likewise sell goods and services, most notably our labor time. In this
chapter, we investigate different kinds of economic interactions and answer two of
the most fundamental questions of economics:

1. How do we trade?
2. Why do we trade?
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Road Map

The chapter falls naturally into two parts corresponding to these two questions.
We begin by thinking about the ways in which individuals exchange goods and
services.

In modern economies, most trade is highly disintermediated. You usually don’t
buy a good from its producer. Perhaps the producer sells the good to a retail
store that then sells to you. Or perhaps the good is first sold to a wholesaler
who then sells to a retailer who then sells to you. Goods are often bought and
sold many times before you get the opportunity to buy them.Such transactions
are the focus in Chapter 6 "Where Do Prices Come From?" and Chapter 7 "Why
Do Prices Change?". For the moment, however, we have a different emphasis.
We do not yet get into the details of retailing in the economy but instead focus
on trade among individuals—the kind of transaction that you can carry out on
eBay and craigslist.

Specifically, we want to understand how potential buyers and sellers are
matched up. We also want to know what determines the prices at which people
exchange goods and services. Broadly speaking, prices can be established in the
following ways.

+ Some prices are the result of bargaining and negotiation. If you
buy a car or a house, you will engage in a one-on-one negotiation
with the seller in which there will typically be several rounds of
offers and counteroffers before a final price is agreed on. Similarly,
if you go to street markets in many countries in the world, you will
not find posted prices but will have to bargain and haggle.

« Some prices are determined by auction, such as trinkets sold on
eBay and antiques sold by Christie’s. Auctions are a type of
bargaining that must follow some preset rules.

« Some prices are chosen by the seller: she simply displays a price at
which she is willing to sell a unit of the good or service. Even this is
a very simple type of bargaining called the “take-it-or-leave-it
offer.” The seller posts a price (an “offer”), and prospective buyers
then have a simple choice: either they buy at that price (they “take
it”) or they do not buy (they “leave it”).
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Take-it-or-leave-it offers are the most common form of price-setting in retail
markets. The prices displayed in your local supermarket can be thought of as
thousands of take-it-or-leave-it offers that the supermarket makes to you and
other shoppers. Whenever you go to the supermarket, you reject most of these
offers (meaning you don’t buy most of the goods on display), but you accept
some of them. Take-it-or-leave-it offers also occur when individuals trade.
Classified advertisements in newspapers or on Internet sites like craigslist
typically involve take-it-or-leave-it offers.

Once we understand how individuals trade with one another, we turn to an
even more basic question: why do we trade? Whether we are talking about first
graders swapping Pokémon cards, the purchase of a camera on eBay, the
auction of a Renoir painting at Sotheby’s, or traders in the Mediterranean
islands over two millennia ago, there is one reason for trade: I have something
you want, and you have something I want. (In many cases, one of these
“somethings” is money. Keep in mind, though, that people don’t want money
for its own sake; they want money to buy goods and services.)

We therefore explain how differences in what we have and what we want
provide a motive for trade and how such trade creates value in the economy.
Then we go deeper. In a modern economy, trade is an essential part of life. We
consume a large number of goods and services, but we play a role in the
production of very few. Put differently, modern economies exhibit a great deal
of specialization. We carefully investigate how specialization lies right at the
heart of the gains from trade.
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5.1 craigslist and the Gains from Trade

LEARNING OBJECTIVES

What are the gains from trade?

How does a market with take-it-or-leave-it offers work?

How are the gains from trade split between buyers and sellers?
What is economic efficiency?

SR .

To begin our investigation of why and how we trade, let us examine craigslist
(http://www.craigslist.org), an Internet site devoted to exchange. The craigslist site
is very similar to the classified advertisements in a newspaper except that the
advertisements are online. It is local, in the sense that there is a different site for
different places. You can find craigslist sites for cities and states throughout the
United States, and—at the time of this writing—for 14 cities and 54 countries
around the world. If you visit the craigslist website, you will see there are many
types of goods and services listed. For now, we focus on the purchase of a good.
Later, we will consider the purchase and even the exchange of services.

Pricing on craigslist commonly takes a take-it-or-leave-it form. The seller posts a
price and then buyers and sellers communicate through (anonymous) e-mails. Of
course, the buyer always has the option of trying to turn this take-it-or-leave-it
scenario into back-and-forth bargaining by making a counteroffer. Once they have
agreed to trade, the buyer and seller must find a way to consummate the
transaction—delivering the good and making payment.

The Gains from Trade from a Single Transaction

Suppose you are interested in buying a car. You go to craigslist in your area and
search through offers to sell cars. These offers typically provide lots of information
about the product, usually including photos and a price. If you want to inquire
about a particular car, you can contact the seller. If you want to buy the car, you can
accept the seller’s offer. If you want to negotiate, you can do so as well. To get at the
heart of this kind of exchange, let us first take a simple case where there is a single
seller and a single buyer.

Economists generally think that individuals make decisions in their own self-
interests. If a seller is willing to sell a good at a given price, and a buyer is willing to
buy at that price, our presumption is that this exchange makes them both better
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off. This deceptively simple idea is the very heart of economics: voluntary trade
makes both participants better off. The word voluntary matters here. We are supposing
that both people freely enter into this trade. If two people make a deal of their own
free will and if they are rational, in the sense that they can make decisions in their
own best interests, then the deal must make them both better off.

The demand for a car is an example of a unit demand curve because you are
deciding whether or not to buy at all rather than how much you should buy.See
Chapter 3 "Everyday Decisions" for more discussion. The buyer has a valuation for
the good, which represents the most he would be willing to pay for it. For example,
suppose you see a used car on craigslist, and your valuation of this car is $3,000.
This means that you would be equally happy either having the car and forfeiting
$3,000 worth of other goods and services or not having the car. Figure 5.3 "The
Buyer’s Valuation" shows what your demand curve looks like in this case. You are
choosing to buy either zero units or one unit, so if the price is above your valuation,
you do not buy the good, whereas if the price is below your valuation, you buy the
car.

Toolkit: Section 17.1 "Individual Demand"

You can review unit demand and valuation in the toolkit.
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Figure 5.3 The Buyer’s Valuation
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The buyer follows the decision rule: “Buy if the price is less than the valuation.”

If your valuation were $3,000, then you would, of course, prefer to pay much less. If
the car is for sale for $2,990, then it is true that you would be better off buying the
car than not, but you won’t get much out of the deal. You would be happier only to
the tune of $10 (more precisely, $10 worth of goods and services). If the car is for
sale for $2,400, then you will be happier by an amount equivalent to $600 worth of
goods and services. On the other hand, if the car were for sale for $3,001, you
definitely would not want to buy at that price. Buying the car would actually make
you slightly less happy.

The seller also has a valuation of the car. The seller is not willing to sell it at any
price. For example, if her valuation is $2,000, she is equally happy keeping the car
or not having the car and having an extra $2,000 worth of goods and services. If she
can sell the car for more than $2,000, she will be better off. She won’t sell the car for
less than $2,000 because then she would be less happy than before. We can show the
seller’s willingness to sell in a way analogous to the buyer’s willingness to buy.
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Figure 5.4 "The Seller’s Valuation" shows that she will not sell the car at a price less
than $2,000, but she will sell once the price is greater than $2,000.

By analogy to unit demand, we call this the unit supply curve'. It tells us the price
at which she is willing to sell. Below her valuation, she is unwilling to supply to the
market. Above her valuation, she is willing to sell the good. Whereas the buyer’s
valuation is the absolute maximum that the buyer is willing to pay, the seller’s
valuation is the absolute minimum that the seller is willing to accept.

Figure 5.4 The Seller’s Valuation
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The seller follows the decision rule: “Sell if the price is greater than the valuation.”

The buyer’s valuation in our example is larger than the seller’s valuation. This
means it is possible to make both the buyer and the seller better off. The mere fact
of transferring a good from someone who values it less to someone who values it
more is an act that creates value in the economy. We say that there are gains from

1. A supply curve in which the trade available here.

buyer sells either zero units or
one unit of a good but no more
than one unit.
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Toolkit: Section 17.10 "Buyer Surplus and Seller Surplus"

Total surplus is a measure of the gains from trade. In a single transaction,

total surplus = buyer’s valuation - seller’s valuation.

In this example, therefore, the total surplus® is $1,000. This is the value created in
the economy by the simple fact of transferring the car from a seller who values it
less to a buyer who values it more. Figure 5.5 "Buyer and Seller Valuations" shows
this graphically by combining the unit demand curve and the unit supply curve.

Figure 5.5
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The total surplus from a transaction is equal to the buyer’s valuation minus the seller’s valuation. Graphically, total
surplus can be represented as a rectangle. The height of the rectangle is the difference in the valuations. The base of

. the rectangle is 1 because only one unit is being traded.
2. A measure of the gains from

trade, equal to the buyer’s
valuation minus the seller’s
valuation.
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The buyer wants the price to be as low as possible, whereas the seller wants the
price to be as high as possible. If both agree on a price of $2,100, for example, the
buyer gets most of the surplus, and the seller does not get very much. If they agree
on a price of $2,900, the situation is reversed: most of the benefit goes to the seller.
The distribution of the value created depends on the price. Either way, though, they
are both made better off by the trade, and in both cases the total surplus is the same
(Figure 5.6 "The Distribution of Total Surplus").

Toolkit: Section 17.10 "Buyer Surplus and Seller Surplus"

The buyer surplus is a measure of how much the buyer gains from a
transaction, and the seller surplus is a measure of how much the seller gains
from a transaction:

buyer surplus = buyer’s valuation - price
and
seller surplus = price - seller’s valuation.

The total surplus is the sum of the buyer surplus and the seller surplus.

Figure 5.6
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3. The basis that economists use
for judging the allocation of
resources in an economy.

4, The total surplus from a trade.

The distribution of surplus between the buyer and the seller depends on the price. A low price means that the buyer
will get most of the surplus, while a high price means that the seller will get most of the surplus. The total surplus,
however, is the same no matter what the price.

Economic Efficiency

When the buyer purchases the car from the seller, there is a reallocation of society’s
resources. Dollars have gone from the buyer to the seller, and the car has gone from
the seller to the buyer. Economists have developed a specific criterion, called
efficiency’, for evaluating the way in which resources are allocated in a society.

It is actually easier to understand efficiency by looking at its opposite. Economists
say that an allocation of resources is inefficient if there is some way to reallocate
those resources that will make some people better off (that is, happier) without
making anyone else worse off. For example, think about the situation where the
buyer and seller have not traded the car. This allocation is inefficient. The buyer
places a greater value on the car than does the seller, so it is inefficient for the car
to remain with the seller. Any rearrangement of resources that makes some people
better off without making anyone else worse off is welfare improving.

Toolkit: Section 17.11 "Efficiency and Deadweight Loss"

Efficiency is the basis that economists use for judging the allocation of
resources in an economy. Resources are allocated efficiently if there is no way
to reallocate them to make someone better off without making anybody else
worse off.

Before the buyer and the seller trade, the allocation of resources is inefficient.
However, there are many different trades that make both the buyer and the seller
better off. In fact, any trade between a price of $2,000 and a price of $3,000 is
welfare improving. The only thing that matters for economic efficiency is that a
trade takes place, so the gains from trade® can be realized. No matter how the
surplus is distributed between the buyer and the seller, the outcome is efficient as
long as the trade occurs.

5.1 craigslist and the Gains from Trade 167



Chapter 5 eBay and craigslist

Determining a Price on craigslist

We now know that as long as the buyer’s valuation for a good exceeds the seller’s
valuation, there are potential gains from trade. We have not yet explored the
mechanisms that allow trade to occur, nor have we explained what determines the
price at which trades occur. To begin with, we ignore the possibility of bargaining.
Then there are only two steps for selling an item on craigslist:

1. The seller of an item posts a price (makes a take-it-or-leave-it offer).
2. The buyer either accepts or rejects the offer.

If the buyer accepts the seller’s offer, then an exchange is made. But what offer will
the seller make? The answer depends on how much the seller knows about the
buyer’s valuation of the good. There are two cases to consider:

5.1 craigslist and the Gains from Trade

1. The seller knows the buyer’s valuation. The seller would like her

surplus to be as large as possible. If she knows the buyer’s valuation,
what should she do? To answer this question, she must put herself in
the buyer’s shoes. If she sets a price that is greater than the buyer’s
valuation, then the buyer will reject the offer. But as long as the price
is less than the buyer’s valuation, the buyer will accept the offer. With
this in mind, the seller will set a price slightly less than the buyer’s
valuation to capture almost the entire surplus. In our example, the
seller should put the car on sale for $2,999. The seller gets $999 worth
of surplus, and the buyer gets $1. (Does it matter if the buyer also
knows the seller’s valuation? As a matter of pure economic theory, the
answer is no. The buyer should be willing to buy provided he is getting
some surplus—even if it is very little. After all, something is better than
nothing. However, if the buyer knows that the seller is getting a lot of
surplus, he may perceive this as unfair and might even choose not to
buy out of spite. In reality, sellers often set a lower price, “giving
away” some of the surplus to the buyer, to avoid this
possibility.Technically, a take-it-or-leave-it offer is an example of an
ultimatum game, which is discussed in Chapter 12 "Superstars".)

. The seller does not know the buyer’s valuation. This case is more

likely and also much harder. The seller must trade off two different
concerns. If she picks too high a price, then there is a risk of not
making a sale at all. But the lower the price, the less surplus she gets in
the event of a sale. There is no simple rule to know what price she
should set. An economist looking from the outside finds this case more
worrying than the first because it is possible that the gains from trade
will be missed. If the seller offers a price that is greater than the
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buyer’s valuation, then—under a take-it-or-leave-it offer—no trade
takes place.

The knowledge of the buyer also matters. Suppose that the buyer knows the seller’s
valuation. Then he knows that there are possible gains from trade. In this case, it is
natural to think that the buyer will try to negotiate with the seller, rather than just
accept or reject the seller’s offer. Indeed, if the buyer knows the seller’s valuation,
then we have the reverse of the first case. If the buyer offers a price slightly above
the seller’s valuation, then the buyer should be able to capture the entire surplus.
We summarize this in Figure 5.7 "The Outcomes from a Take-It-or-Leave-It Offer".

In practice, the buyer is also likely to try to negotiate if the seller’s price leaves the
buyer with very little surplus. Thus even though craigslist is apparently based on
take-it-or-leave-it offers, a great deal of bargaining does in fact take place.

Figure 5.7 The Outcomes from a Take-It-or-Leave-It Offer
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5.1 craigslist and the Gains from Trade

KEY TAKEAWAYS

« If the seller’s valuation of an object is less than the buyer’s valuation of

the same object, then there are gains to trade.

One mechanism to reap the gains from trade when valuations are known
is for the seller to post a price and the buyer to decide to purchase the
good or not—that is, the seller makes a take-it-or-leave it offer.

The way the gains to trade are split between the buyer and the seller
depends on the way the bargaining occurs and the information the
parties have about each other.

An allocation is efficient if there is no way to make someone better off
without also making somebody else worse off.

CHECKING YOUR UNDERSTANDING

1.

In this discussion, we assumed that the seller’s valuation was less than
the buyer’s valuation. What would happen if that were not true?
Suppose the seller’s valuation is less than the buyer’s but that the buyer,
not the seller, sets the price. What price would the buyer set? Would
there still be gains from trade?

170



Chapter 5 eBay and craigslist

5.2 eBay

LEARNING OBJECTIVES

1. What are the economics of an eBay auction?

2. How should I bid on eBay?

3. How are gains to trade determined and shared when there are multiple
buyers?

4. What is the winner’s curse?

So far we have supposed that there is only a single buyer and a single seller. If you
are thinking about selling a good on craigslist, however, there are many potential
buyers of your good. In addition, you probably don’t know very much about the
valuations of the different buyers. You might then like to find some way to make
your buyers compete with each other. In other words, you might consider
auctioning off the good instead.

You have probably at least visited the eBay site, and you may even have bought or
sold an item on eBay. If so, you know it can be a convenient and efficient way to buy
and sell goods. But what exactly is eBay? We answer this question by looking at the
site from the perspective of participants. First we review how eBay works and look
at it from the point of view of both a buyer and a seller. Then we bring some
economic analysis to bear to better understand what is taking place on eBay and in
other auctions.

Buying on eBay

Suppose you want to purchase something, such as a leather jacket, some cycling
gloves, or a cell phone; the list of things that might interest you is endless. On the
eBay page, you can search for the exact item you want to buy. Your search must be
specific: if you search for “cell phone,” you will find thousands of products. You
need to know the exact model of phone you want, and even then you may find
multiple items for sale.

Auctions on eBay have several characteristics, including the identity of the seller,
the time limit on the auction, the acceptable means of payment, the means of
delivery, and the reserve price.
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5.2 eBay

+ Seller identity. Unlike when you purchase from a store, you do not get

to see the seller on eBay, and you cannot simply walk away with the
good. This may concern you. After all, how do you know the seller will
actually ship you the good after you have paid? How do you know if the
product will work? This is a worry for you, but it is also a worry for any
reputable seller. Sellers want you to trust them, so there are
mechanisms to allow you to find out about sellers. On the eBay page,
you can find detailed information about the seller, including a
number—called a feedback score—that indicates the number of
positively rated sales by that seller. If you dig a bit deeper, you can
even find reviews of the performance of the seller.

Time remaining in the auction. Online auctions have a fixed time
limit. When you go to the auction site for a particular good, you will
see the amount of time left in the auction. Much of the action in an
auction often comes very near the end of the bidding.

Means of payment. When you buy a good on eBay, you are not able to
simply give the seller some cash. The means of payment accepted by
the seller are indicated in the auction information. In many cases,
sellers use an electronic payment system, such as PayPal.

Means of delivery. The seller must have a way of shipping the good to
you—perhaps via FedEx or another package delivery service. The
auction specifies who pays the cost of shipping.

Reserve price. The seller will frequently specify a minimum price,
called a reserve price. As a potential buyer, however, you will not see
the actual reserve price; the only information you will see is whether
or not the reserve price has been reached. A natural reserve price for
the seller is her valuation of the good. (More precisely, the reserve
price would also include the fee that the seller must pay to eBay in the
event of a sale. The only reason for a seller to set a higher valuation is
if she thinks she might do better trying to auction the good again at
some point in the future rather than settling for a low price in the
current auction.)

You participate as a buyer in an eBay auction by placing a bid. For some products,
you also have an option of clicking “Buy It Now,” where you can purchase the good
immediately. In other words, sellers sometimes make a take-it-or-leave it offer as
well as offer an auction. To understand the details of the bidding process, look first
at the description of how to bid on eBay:

Once you find an item you’re interested in, it’s easy to place a bid. Here’s how:

1. Once you're a registered eBay member, carefully look over the item

listing. Be sure you really want to buy this item before you place a bid.
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2. Enter your maximum bid in the box at the bottom of the page and then
click the Place Bid button.

3. Enter your User ID and password and then click the Confirm Bid
button. That’s it! eBay will now bid on your behalf up to the maximum
amount you're willing to pay for that item.

You'll get an email confirming your bid. At the end of the listing, you’ll receive
another email indicating whether you’ve won the item with an explanation of next
steps.eBay Inc., “Help: How to Bid,” accessed March 14, 2011,
http://pages.ebay.com/help/new/contextual/bid.html.

Because participants in an eBay auction are not all present to bid at the same time,
eBay bids for you. All you have to do is to tell it how much you are willing to pay,
and eBay takes over. This is known as “proxy bidding” or “automatic bidding.”

The exact way in which eBay bids for you is not transparent from this description. It
works as follows. Once you input your maximum bid, eBay compares this to the
highest existing bid. If your maximum bid is higher than the existing highest bid,
then eBay raises the bid by an increment on your behalf. Unless someone bids more,
you will win the auction. If someone does bid more (the maximum bid exceeds the
highest bid), then you, by proxy, will respond. In this way, the highest bid increases.
This process ends with the item going to the bidder with the highest maximum bid.
However, the buyer does not pay the amount of the maximum bid. The buyer pays
the amount of the next highest bid, plus the increment.

Let us see how this works through an example. Suppose there are two buyers who
put in maximum bids of $100 and $120 for a cell phone. Suppose that the increment
is $1 and the bidding starts at $50. Because the maximum bids exceed $50, the
highest bid will increase by increments of $1 until reaching $100. At this point, the
higher of the two maximums, $120, will cause the highest bid to increase by another
increment to $101. After this, there is no further action: the other bidder effectively
drops out of the auction. The item goes to the buyer who bid $120, and he pays a
price of $101 (provided this exceeds the seller’s reserve price).

A Decision Rule for Bidding on eBay

Now that you understand how the auction works, you must decide how to bid.
Suppose there is only one auction for the good you want (rather than multiple
sellers of similar goods). In this case, there is a remarkably simple decision rule to
guide your bidding.
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1. Decide on your valuation of the good—that is, the most you would be
willing to pay for it.
2. Bid that amount.

This seems surprising. Your first reaction might well be that it is better to bid less
than your valuation. But here is the key insight: the amount you actually pay if you
win the auction doesn’t depend on your bid. Your bid merely determines whether
or not you win the auction.

If you pursue this strategy and win the auction, you will gain some surplus: the
amount you pay will be less than the valuation you place on the good. If you don’t
win the auction, you get nothing. So winning the auction is better than not winning.
If you bid more than your valuation, then there is a chance that you will have to pay
more than your valuation. In particular, if the second-highest bidder puts in a bid
that exceeds your valuation, then you will lose surplus. So this does not seem like a
good strategy. Finally, if you bid less than your valuation, there is a chance that you
won’t win the auction even though you value the good more highly than anyone
else. Therefore, you will lose the chance of getting some surplus. This is also not a
good strategy.

Figure 5.8 "Why You Should Bid Your Valuation in an eBay Auction" illustrates one
way of thinking about this. There are two possibilities: either your valuation is
bigger than the highest competing bid or your valuation is smaller than the highest
competing bid. We don’t have to know anything about how other bidders are
making their decisions. Part (a) of Figure 5.8 "Why You Should Bid Your Valuation
in an eBay Auction" shows the first case. Here, there is a risk that you will lose out
on surplus that you could have received. If you bid below the competing bid, you
will lose the auction and hence lose out on the surplus. The surplus is the difference
between your valuation and the competing bid, minus the increment.
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Figure 5.8 Why You Should Bid Your Valuation in an eBay Auction
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These illustrations show why you should always bid your valuation on eBay.

Part (b) of Figure 5.8 "Why You Should Bid Your Valuation in an eBay Auction"
shows the case where your valuation is less than the competing bid. Here the risk is
that you will win the auction and then regret it. If you bid an amount greater than
the competing bid, then you will win the auction, but the amount you will have to
pay exceeds your valuation. Your loss is the difference between the competing bid
and your valuation, plus the increment.

Although automatic bidding by proxy sounds very fancy, the eBay auction is really
the same as “English auctions” that are familiar from television and movies. In an
English auction, an auctioneer stands at the front of the room and invites bids.
Bidding increases in increments until all but one bidder drops out. The winning
bidder pays the amount of his bid. The winning bidder therefore pays an amount
equal to the highest competing bid, plus the increment, just as in the eBay auction.
The amount that she wins is her valuation minus the price she pays, just as in the
eBay auction.

The bidding in an English auction can be exciting to watch; you can also have the
excitement of seeing how bids evolve on eBay (at least if you are willing to keep
logging on and hitting the “refresh” button). But we could also imagine that eBay
could do something simpler. It could carry out a “Vickrey auction,” which is named
after its inventor, the Nobel-prize-winning economist William Vickrey. In a Vickrey
auction, the auctioneer (1) collects all the bids, (2) awards victory in the auction to
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5. An auction in which all bidders
submit a single secret bid to
the auctioneer, the winner is
the person who submits the
highest bid, and the winner
pays an amount equal to the
second-highest bid.
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the highest bidder, and (3) makes this person pay an amount equal to the second-
highest bid.

The Vickrey auction sometimes goes by the more technical name of a second-price
sealed-bid auction’. Most people think this kind of auction sounds very odd when
they first hear of it. Why make the winner pay the second-highest bid? Yet it is
almost exactly the same as the eBay auction or the English auction. In those
auctions, as in the Vickrey auction, the winner is the person with the highest bid,
and the winner pays the amount of the second-highest bid (plus the increment).
The only difference is that there is no increment in the Vickrey auction; because the
increment is typically a very small sum of money, this is a minor detail.

Selling on eBay

Sellers on eBay typically provide information on the product being sold. This is
often done by creating a small web page that describes the object and includes a
photograph. Sellers also pay a listing fee to eBay for the right to sell products. They
also specify the costs for shipping and handling. After the sale is completed, the
buyer and the seller communicate about the shipping, and the buyer makes a
payment. Then the seller ships the product, pays eBay for the right to sell, and
pockets the remainder.

As we mentioned previously, the buyer can provide feedback on the transaction
with the seller. This feedback is important to the seller because transactions require
some trust. A seller who has built a reputation for honesty will be able to sell more
items, potentially at a higher price.

An Economic Perspective on Auctions

As an individual participating in an auction, you have two concerns: (1) whether or
not you win and (2) how much you have to pay. As economists observing from
outside, there are other perspectives. Auctions play a very valuable role in the
economy. They represent a leading way in which goods are bought and sold—that
is, they represent a mechanism for trade.

As we have already stated, voluntary trade is a good thing because it creates value
in the economy. Every transaction allows a good or service to be transferred from
someone who values it less to someone who values it more. The English auction,
such as on eBay, is attractive to economists because it does something more. It
ensures that the good or the service goes to the person who values it the most—that
is, it ensures that the outcome is efficient. It also has the fascinating feature that it
induces people to reveal their valuations through their bids.
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eBay is just one example of the many auctions you could participate in. There are
auctions for all types of goods: treasury securities, art, houses, the right to
broadcast in certain ranges of the electromagnetic spectrum, and countless others.
These auctions differ not only in terms of the goods traded but also in their rules.
For example, firms competing for a contract to improve a local road may submit
sealed bids, with the contract going to the lowest bidder to minimize the costs of
the project. Of course, other elements of the bid, including the reputation of the
bidder, may also be taken into account.

Complications

The eBay auction sounds almost too good to be true. It is easy to understand, brings
forth honest bids, and allocates the good to the person who values it the most. Are
there any problems with this rosy picture?

Multiple Sellers

Suppose you have a video-game system for sale. You can put it up for auction on
eBay, but you must be aware that many other people could be listing the identical
item. What will happen?

First, your potential buyers will most likely look (and bid) at multiple auctions, not
only your auction. Second, potential buyers will not be eager to bid in your auction.
After all, if they don’t win your auction, they can always hope for better luck in
another auction. It follows that buyers may decide it is no longer such a good
strategy to bid their valuations. Buyers who bid their valuations might end up
paying a high price if they win an auction where someone else placed a relatively
high bid. Such buyers might be more successful taking the chance of losing one
auction and winning another in which the bidding is lower. As buyers monitor
other auctions, they will also start to get a sense of how much other people are
willing to pay and will adjust their bidding accordingly.

Unfortunately, we can’t give you such simple advice about what to do as a buyer in
these circumstances. It is not easy to develop the best bidding strategy. In fact,
problems like this can be so hard that even expert auction theorists have not fully
worked them out.

Tacit Collusion

Another concern is that bidders might want to find some way to collude. As a
simple example, suppose there are three bidders for a good with an increment of $1.
One bidder has a valuation of $50, one has a valuation of $99, and one has a

177



Chapter 5 eBay and craigslist

5.2 eBay

valuation of $100. In an eBay auction, the winning bid would be $100, but the
winner would end up with no surplus (because he would pay $99 plus the $1
increment). Now suppose that the two high-value bidders make an agreement. As
soon as the third bidder drops out, they toss a coin. If it comes up heads, Mr. $99
drops out. If it comes up tails, Ms. $100 drops out.

This means that with 50 percent probability, Ms. $100 wins, pays $51, and gets a
surplus of $49. With 50 percent probability Mr. $99 wins, pays $51, and gets a
surplus of $48. Both buyers prefer this. It’s certainly better for Mr. $99, who had no
chance of winning before. It is also better for Ms. $100 because even though she
may no longer win the auction, she stands to get some surplus if she does win. Of
course, the seller wouldn’t like this arrangement at all. And the dispassionate
economist observing from afar doesn’t like it either because sometimes the good
may not go to the person who values it the most.

Explicit collusion of this type may very well be illegal, and it is also very hard to
carry out. Yet it may be possible for buyers to collude indirectly, and there is
speculation that such collusion is sometimes observed on eBay.

The Winner’s Curse

We have been supposing throughout that potential buyers know their own
valuations of the good being auctioned. In most circumstances, this seems
reasonable. Valuations are typically a personal matter that depend on the tastes of
the individual buyer.

Occasionally, however, a good with an objective monetary value that is unknown to
potential buyers may be auctioned. A classic example is the drilling rights to an
oilfield. There is a certain amount of oil in the ground, and it will earn a certain
price on the market. However, bidders do not know these values in advance and
must make their best guess.

It is easiest to see what can happen here with a numerical example. Suppose the
true (but unknown) value of an oilfield is $100 million. Suppose there are five
bidders, whose guesses as to the value of the oilfield are summarized in Table 5.1
"Valuations of Different Bidders in a Winner’s Curse Auction". Notice that these
bidders are right on average, but two overestimate the value of the field, and two
underestimate it. Imagine that the bidders decide to follow the strategy that we
recommended earlier and bid up to their best guess. Bidder E will win. He will have
to pay the second-highest bid of $105 million, which is more than the oilfield is
worth. He will lose $5 million.
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Table 5.1 Valuations of Different Bidders in a Winner’s Curse Auction

Bidder A | Bidder B | Bidder C | Bidder D | Bidder E

Valuation ($ million) | 90 95 100 105 110

The problem here is that the person who will win the auction is the person who
makes the worst overestimate of the value of the field. Evidently it is not a good
strategy in this auction to bid your best guess. You should recognize that your best
guess may be inaccurate, and if you overestimate badly, you may win the auction
but lose money. This phenomenon is known as the winner’s curse®. Your best
strategy is therefore to bid less than you actually think the oilfield is worth. But
how much less should you bid? That, unfortunately, is a very hard question for
which there is no simple answer. It depends on how accurate you think your guess
is likely to be and how accurate you think other bidders’ guesses will be.

KEY TAKEAWAYS

+ On eBay, the best strategy is to bid your true valuation of the object.

* Auctions, like eBay, serve to allocate goods from sellers to buyers.

« If the winner’s curse if present, then you will want to bid less than your
estimate of the value of the object.

CHECKING YOUR UNDERSTANDING

1. Suppose you bid less than your valuation on eBay. Explain how you
could do better by bidding a little more.
2. Why didn’t the winner’s curse have an effect on your bidding in eBay?
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7. A large number of buyers and
sellers, each with potentially a
different valuation of a good,
negotiate with each other, one
on one, to try to get a better
deal.

LEARNING OBJECTIVES

1. What is the outcome of an auction with a large number of buyers and
sellers?

2. What is the market demand curve?

3. What is the market supply curve?

4. What is the equilibrium of perfectly competitive markets?

An auction mechanism such as eBay is a natural thing for a seller to use if there are
a large number of potential buyers for a good. But what happens if there is also a
large number of potential sellers? In this section, we consider what might happen
when we have a large number of potential buyers and a large number of potential
sellers of a good.

We have already explained that it is very difficult to analyze what would happen on
eBay when there are multiple buyers and sellers, but we can make a better guess
about what will happen on a site like craigslist. As a buyer, you will look for the
lowest price out there, bargain with sellers who post high prices, or both. As a
seller, you would look at the prices posted by others and realize that you probably
should set your price fairly close to those prices. In addition, we have some
evidence that can help us understand the likely outcome in a world of many buyers
and many sellers. It comes from looking at “double oral auctions.” “Double” refers
to the fact that there are a large number of buyers and sellers. “Oral” refers to the
way in which the auction is conducted.

Double Oral Auctions

In a double oral auction’, there is a large number of buyers, each of whom
potentially has a different valuation of the good. There is also a large number of
sellers, each of whom potentially has a different valuation of the good. Buyers and
sellers negotiate with each other, one on one. If they cannot agree to a deal, either
party can move on at any time and try to find someone else to bargain with.
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Figure 5.9

Pit-market traders at work.

© Thinkstock

Until quite recently, auctions such as this were common in many financial markets
and commodity markets. These markets sometimes go by the name pit markets
because buyers and sellers meet in a frenzy of activity in a trading area called the
pit. Traders can hear and see the negotiations of others and often have access to the
prices at which deals have been done. This means that both buyers and sellers have
lots of information about what price is prevailing in the market.Chapter 9 "Making
and Losing Money on Wall Street" has much more to say about these markets.

Economists have also conducted experiments in which they have put people in
simulated pit markets to find out how they behave. The result is quite remarkable,
but before we explain what happens, we need a framework to help us think about
such markets.
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Demand: Many Buyers

Suppose we are considering the purchase of a gaming console by a group of buyers.
Each potential buyer has his own valuation. Some might be willing to pay as much
as $700. Others might be willing to spend much less. After all, how much you are
willing to pay for a gaming console depends on your income, how much you like
playing, what equipment you currently own, and so on.

Each potential buyer has a unit demand curve like the one we saw in Figure 5.3 "The
Buyer’s Valuation". We can add these unit demand curves together to get a picture

of demand in the entire market: the market demand curve®. For example, suppose
only one person is willing to buy if the price is $700. However, suppose there is
another buyer with a valuation of $660. If consoles were on sale for $660, then both
individuals would want to purchase. At $660, in other words, the quantity
demanded is 2. Perhaps the buyer with the next-highest valuation is willing to pay
$640. If the price is $640, the quantity demanded is 3. Figure 5.10 "Obtaining the

Market Demand Curve" shows what happens when we add together all these unit

demand curves. The result is a downward sloping relationship that shows us how
many units would be demanded at any given price.

Toolkit: Section 17.9 "Supply and Demand"

The market demand curve tells us how many units of a good or a service will be
demanded at any given price. The market demand curve is obtained by adding
together the individual demand curves in the economy and obeys the law of
demand: as the price decreases, the quantity demanded increases.
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Figure 5.10 Obtaining the Market Demand Curve
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We can add together the unit demand curves of different individuals in the economy to get the market demand
curve.

Supply: Many Sellers

We saw earlier that each potential seller has a unit supply curve. If the price is less
than a seller’s valuation, she will not sell the good, but when the price becomes
greater than her valuation, she will be willing to sell. Just as we added together the
unit demand curves to get the market demand curve, so too can we add together
the unit supply curves to get the market supply curve’.

9. The number of units of a good
or a service supplied at each
price.
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Toolkit: Section 17.9 "Supply and Demand"

The market supply curve tells us how many units of a good or a service will be
supplied at any given price. The market supply curve is obtained by adding
together the individual supply curves in the economy and typically slopes
upward: as the price increases, the quantity supplied to the market increases.

In Figure 5.11 "Obtaining the Market Supply Curve", we see that the lowest
valuation in the market is $150. There is one seller willing to sell a console at that

price. As the price increases, more and more sellers will find the price attractive
and will want to sell. For example, there are 11 potential sellers with a valuation
less than $350. Thus, at this price, 11 consoles will be supplied to the market.

Figure 5.11
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We can add together the unit supply curves of different individuals in an economy to get the market supply curve.
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Equilibrium

Figure 5.10 "Obtaining the Market Demand Curve" and Figure 5.11 "Obtaining the
Market Supply Curve" tell us the number of buyers willing to buy and the number

of sellers willing to sell at each price.

Figure 5.12 "Market Equilibrium" shows what happens if we combine the demand
curve and the supply curve on the same diagram. One point jumps out at us: the
place where the demand and supply curves meet. In our example, this is at $480 and
a quantity of 21 units. At this point, the number of buyers with a valuation greater than
the price is the number of sellers with a valuation less than the price. If buyers and sellers
were presented with this price, none would find themselves unable to transact. At
this price, there is an exact match between the number of buyers and sellers.

Figure 5.12

$480 ]

1 1 1 1 \ I Quantity

In this figure, we combine the demand and supply curves to find the equilibrium price and quantity in the market.
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10. The equilibrium price and the
equilibrium quantity in a
market.
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Toolkit: Section 17.9 "Supply and Demand"

Equilibrium in a market refers to an equilibrium price and an equilibrium
quantity and has the following features:

« Given the equilibrium price, sellers supply the equilibrium
quantity.

« Given the equilibrium price, buyers demand the equilibrium
quantity.

Equilibrium'’ is not only a point on a graph. It is a prediction about a possible
outcome in a situation where a large number of buyers and sellers meet with the
possibility of trading. It seems plausible that in a situation where a large number of
buyers and sellers can meet and trade with each other, most will end up trading at
or near the equilibrium price'’.

The equilibrium outcome is plausible because, at any other price, there will be a
mismatch of buyers and sellers. Imagine, by contrast, that the buyers and sellers of
our example are currently trading at $600, well above the equilibrium price of $480.
At this high price, many more people want to sell than want to buy. Buyers would
rapidly realize that they are in a strong bargaining position: if many sellers want
your business, you can make them compete with each other and force price
decreases. In fact, whenever the price is above equilibrium, the mismatch of buyers
and sellers will tend to decrease prices.

By similar reasoning, a price of, say, $400 would also result in a mismatch between
buyers and sellers. In this case, though, there are more people who want to buy
than sell. Sellers can make buyers compete with each other, leading to price
increases. At any price below the equilibrium price, prices will tend to increase.

Perfectly Competitive Markets

Economists formalize the intuition we have just developed with the most famous
framework in all of economics: supply and demand.The definition is repeated and
discussed in more detail in Chapter 7 "Why Do Prices Change?"; we make extensive
use of it in other chapters.
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Toolkit: Section 17.9 "Supply and Demand"

Supply and demand is a framework we use to explain and predict the
equilibrium price and quantity of a good. This framework illustrates the
willingness to sell (market supply) and buy (market demand) on a graph with
price on the vertical axis and units of the good or the service on the horizontal
axis. A point on the market supply curve shows the quantity that suppliers are
willing to sell for a given price. A point on the market demand curve shows the
quantity that demanders are willing to buy for a given price. The intersection
of supply and demand determines the equilibrium price and quantity that will
prevail in the market. A basic supply-and-demand framework is shown in
Figure 5.13 "Supply and Demand".

Figure 5.13 Supply and Demand
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When we have a large number of buyers and sellers of an identical good or service, the equilibrium price and
quantity are determined by the intersection of the supply and demand curves.
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The position of the demand curve depends on many things, such as income and the
prices of other goods. A change in any of these will cause the entire demand curve
to shift. Likewise, the position of the supply curve depends on factors such as a
supplier’s costs. A change in these will cause the entire supply curve to shift. When
one (or both) of the curves shifts, the equilibrium price and quantity change.

Experience with double oral auctions, both in the laboratory and in actual pit
markets, tells us that trading will typically settle down close to the equilibrium
price within a relatively short period of time. In a situation where there is a large
number of people buying and selling an identical good, we say that we have a
competitive market'”. We expect that most trades will take place at or close to the
equilibrium price, and the quantity traded will be approximately equal to the
equilibrium quantity'’. In fact, even when the number of participants in the
auction is relatively small, we often find that a double oral auction still gets close to
this equilibrium price and quantity. This is the remarkable finding that we
mentioned earlier: in a double oral auction, the number of transactions and the
prices of these transactions are usually very close to the equilibrium predicted by
supply and demand"*.

Toolkit: Section 17.9 "Supply and Demand"

Suppose a market has the following two characteristics:

1. There are many buyers and many sellers, all of whom are small
relative to the market.
2. The goods being traded are perfect substitutes.

In this case we say that we have a competitive market (sometimes called a
perfectly competitive market). Buyers and sellers both take the price as given.
This means that they think their actions have no effect on the price in the
market, which in turn means we can employ the supply-and-demand
framework.

The Gains from Trade in Equilibrium

Suppose all the transactions in Figure 5.12 "Market Equilibrium" take place at the
equilibrium price of $480. What can we say about the surplus received by buyers
and sellers? Each individual transaction looks like those we examined in Chapter 5
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"eBay and craigslist", Section 5.2 "eBay". The total surplus from any given
transaction is equal to the difference between the buyer’s valuation and the seller’s
valuation. The buyer surplus® is the difference between his valuation and $480.
The seller surplus'® is the difference between the price and her valuation. For
example, Figure 5.14 "The Gains from Trade in a Single Transaction in Market
Equilibrium" shows the gains from trade if a buyer with a valuation of $630 matches
up with a seller whose valuation is $230:

buyer surplus = $630 - $480 = $150,

seller surplus = $480 - $230 = $250,
and
total surplus = $150 + $250 = $400.

The transaction generates $400 worth of surplus: $150 goes to the buyer, and $250
goes to the seller.

Figure 5.14
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Each transaction in the market generates surplus.

We could draw exactly the same diagram for all 21 transactions in the market. If we
combine them, we would end up with Figure 5.15 "Surplus in Equilibrium". The
total surplus accruing to the buyers is equal to the area below the demand curve
and above the price. The total surplus accruing to the sellers is equal to the area
above the supply curve and below the price. The total surplus—that is, the total
gains from trade in this market—is the sum of the buyer surplus in the market and
the seller surplus in the market. The total surplus is therefore the area between the
supply curve and the demand curve.

Figure 5.15 Surplus in Equilibrium
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If we add the surplus from all trades in the market, supposing that they all take place at $480, we obtain the total
surplus in the market.

If you look at Figure 5.15 "Surplus in Equilibrium", something else may become
apparent to you. All the gains from trade have been exhausted in the market. If buyers
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and sellers trade at the market price, then they manage to achieve all the gains
from trade that are possible in this market because

+ every transaction that has been carried out has created surplus;
« any further transaction would generate negative surplus.

The first statement is true because all trades are voluntary. We can see that the
second statement is true by imagining trying to match up another buyer and seller.
All the buyers with valuations greater than $480 have now made a purchase. So
every remaining potential buyer has a valuation less than $480. All the sellers with
valuations less than $480 have now made a sale. So every potential seller has a
valuation greater than $480. It follows that there is no mutually beneficial
transaction to be carried out.

This is a truly remarkable result. A market where all potential buyers and sellers
take as given the equilibrium price allows all the possible gains from trade to be
realized. Thus a market is a very effective mechanism for generating an efficient
allocation of resources. This is why economists place so much emphasis on markets
and “market solutions” to economic problems. Markets allow buyers and sellers to
come together to make mutually beneficial trades. Economists believe that, as far as
possible, we should create circumstances in which people can meet and carry out
voluntary transactions.

Although this argument for markets is very powerful, we must be careful. Buyers
and sellers may benefit from trading, but sometimes other people not involved in
the transaction may also be affected. For example, suppose you fill up your car with
gas at your local gas station. Presumably, you benefit from this
transaction—otherwise you wouldn’t have bought the gas. Likewise, the gas station
owner benefits from the transaction—otherwise the owner wouldn’t have sold it to
you. But your purchase will contribute to smog and air pollution when you drive
the car, affecting other people in the vicinity. To the extent that you make a
contribution to global climate change, your little transaction has the potential to
have an effect—a very tiny effect but an effect nonetheless—on everyone else on the
planet. As a more positive example, going to college is presumably a mutually
beneficial transaction between you and your school. But many others may
eventually benefit from your education as well.In Chapter 13 "Cleaning Up the Air
and Using Up the Oil", we consider such uncompensated costs and benefits in detail.
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KEY TAKEAWAYS

« In a perfectly competitive market, buyers and sellers take the prices as
given.

+ In the equilibrium of a perfectly competitive market, there are no
further gains to trade.

« The outcome of a double oral auction and the supply-and-demand
framework are the same.

CHECKING YOUR UNDERSTANDING

1. Look at Figure 5.12 "Market Equilibrium". How could the equilibrium
price be greater than $4807?

2. Suppose there are two buyers. The first has a demand curve given by
quantity = 5 - 0.5 x price. The second one has a demand curve of quantity =
15 - 1.5 x price. What is the market demand at $1? Suppose there is a
total supply of 10 units in this market. What is the equilibrium price?
How is the surplus allocated?
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LEARNING OBJECTIVES

1. Where do the gains from trade come from?
2. What determines who produces which good?

So far we have discussed several different ways in which individuals trade with one
another, including individual bargaining and Internet sites such as eBay and
craigslist. We have considered situations with one seller and one buyer, one seller
and many buyers, and many sellers and buyers. But why do we trade so much? Why
is trade so central to our lives and indeed to the history of the human race?

On a typical craigslist website, many services are offered for sale. They are listed
under categories such as financial, legal, computer, beauty, and so on. If you click
on one of these headings and follow one of the offers, you typically find that
someone is willing to provide a service, such as legal advice, in exchange for money.
Sometimes there are offers to barter: to exchange a service for some other service
or for some specific good. For example, we found the following offers listed on
craigslist.These are actual offers that we found on craigslist, edited slightly for
clarity.

Hello, I am looking for a dentist/oral surgeon who is willing to remove my two
wisdom teeth in exchange for furniture repair and refinishing. If preferred, I'll
come to your office and show you my teeth beforehand. Take a look at some of the
work I have posted on my web page...quality professional furniture restoration.
Bring new life to your antiques!

We are new to the area and are looking for a babysitter for casual or part-time help
with our three little girls. My husband is a chiropractor and offers adjustments, and
I am a vegan and raw foods chef offering either culinary classes or prepared food in
exchange for a few hours of babysitting each week.

I have a web design company,...I figure I'd offer to barter in this slow economy. If
you got something you’d be willing to trade for a website, let me know and maybe
we can work something out!

193



Chapter 5 eBay and craigslist

5.4 Production Possibilities

These offers provide a glimpse into why people trade. Some people are relatively
more productive than others in the production of certain goods or services. Hence
it makes sense that people should perform those tasks they are relatively good at
and then in some way exchange goods and services. These offers reveal both a
reason for trade and a mechanism for trade.

As individuals, we are involved in the production of a very small number of goods
and services. The person who cuts your hair is probably not a financial advisor. It is
unlikely that your economics professor also moonlights as a bouncer at a local
nightclub. By contrast, we buy thousands of goods and services—many more goods
and services than we produce. We specialize in production and generalize in
consumption. One motivation for trade is this simple fact: we typically don’t consume
the goods we produce, and we certainly want to consume many more goods than we
produce. Yet that prompts the question of why society is organized this way. Why
do we live in such a specialized world?

To address this question, we leave our modern, complicated world—the world of
eBay, craigslist, and the Internet—behind and study some very simple economies
instead. In fact, we begin with an economy that has only one individual. This allows
us to see what a world would look like without any trade at all. Then we can easily
see the difference that trade makes.

Production Possibilities Frontier for a Single Individual

Inspired by the craigslist posts that we saw earlier, imagine an economy where
people care about only two things: web pages and vegan meals. Our first economy
has a single individual—we call him Julio—who has 8 hours a day to spend working.
Julio can spend his time in two activities: web design and preparing vegan meals. To
be concrete, suppose he can produce 1 web page per hour or 2 vegan meals per
hour. Julio faces a time allocation problem: how should he divide his time between
these activities?We study the time allocation problem in Chapter 3 "Everyday
Decisions".

The answer depends on both Julio’s productivity and his tastes. We start by looking
at his ability to produce web pages and vegan meals in a number of different ways.
Table 5.2 "Julio’s Production Ability" shows the quantity of each good produced per
hour of Julio’s time. Julio can produce either 2 vegan meals or 1 web page in an
hour. Put differently, it takes Julio half an hour to prepare a meal and 1 hour to
produce a web page. These are the technologies—the ways of producing output
from inputs—that are available to Julio.
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Toolkit: Section 17.17 "Production Function"

A technology is a means of producing output from inputs.

Table 5.2 Julio’s Production Ability

Vegan Meals per Hour

Web Pages per Hour

2

1

We could write these two technologies as equations:

quantity of vegan meals = 2 x hours spent cooking

and

quantity of web pages = hours spent on web design.

Or we can draw these two technologies (Figure 5.16 "Julio’s Production Ability").
The equations, the figure, and the table are three ways of showing exactly the same

information.

Figure 5.16

Number of meals

%

—_—

(2)

Hours spent cooking

Production of meals

Number of web pages

——

Hours spent designing

(®)

Production of web pages
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These figures show Julio’s technologies for producing vegan meals and producing web pages.

When we add in the further condition that Julio has 8 hours available each day, we
can construct his different possible production choices—the combinations of web
pages and vegan cuisine that he can produce given his abilities and the time
available to him. The first two columns of Table 5.3 "Julio’s Production Possibilities"
describe five ways Julio might allocate his 8 hours of work time. In the first row,
Julio allocates all 8 hours to preparing vegan meals. In the last row, he spends all of
his time in web design. The other rows show what happens if he spends some time
producing each service. Note that the total hours spent in the two activities is
always 8 hours.

The third and fourth columns provide information on the number of vegan meals
and web pages that Julio produces. Looking at the first row, if he works only on
vegan meals, then he produces 16 meals and 0 web pages. If Julio spends all of his
time designing web pages, then he produces 0 vegan meals and 8 web pages.

Table 5.3 Julio’s Production Possibilities

Time Spent Producing Goods Produced
Vegan Meals | Web Pages | Vegan Meals | Web Pages
8 0 16 0
2 6 12 2
4 4
6 2
0 8 0 8

We can also illustrate this table in a single graph (Figure 5.17 "Julio’s Production
Possibilities") that summarizes Julio’s production possibilities. The quantity of
vegan meals is on the horizontal axis, and the quantity of web pages is on the
vertical axis. To understand Figure 5.17 "Julio’s Production Possibilities", first
consider the vertical and horizontal intercepts. If Julio spends the entire 8 hours of
his working day on web design, then he will produce 8 web pages and no vegan
meals (point A). If Julio instead spends all his time cooking vegan meals and none on
web design, then he can produce 16 vegan meals and 0 web pages (point B).
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Figure 5.17 Julio’s Production Possibilities
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Julio’s production possibilities frontier shows the combinations of meals and web pages that he can produce in an
8-hour day.

The slope of the graph is -1/2. To see why, start at the vertical intercept where Julio
is producing only web pages. Suppose that he reduces web-page production by 1
page. This means he will produce only 7 web pages, which requires 7 hours of his
time. The hour released from the production of web design can now be used to
prepare vegan meals. This yields 2 vegan meals. The resulting combination of web
pages and vegan meals is indicated as point C. Comparing points A and C, we can see
why the slope is -1/2. A reduction of web-page production by 1 unit (the rise) yields
an increase in vegan meals production of 2 (the run). The slope—rise divided by
run—is -1/2.

Given his technology'’ and 8 hours of working time, all the combinations of vegan
meals and web pages that Julio can produce lie on the line connecting A and B. We
call this the production possibilities frontier'®. Assuming that Julio equally likes
both web design and vegan meals and is willing to work 8 hours, he will choose a
point on this frontier.All of this may seem quite familiar. The production possibility
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frontier for a single individual is the same as the time budget line for an individual.
See Chapter 3 "Everyday Decisions" for more information.

Toolkit: Section 17.12 "Production Possibilities Frontier"

The production possibilities frontier shows the combinations of goods that can
be produced with available resources. It is generally illustrated for two goods.

What is the cost to Julio of cooking one more meal? To cook one more meal, Julio
must take 30 minutes away from web design. Because it takes 30 minutes to produce
the meal, and Julio produces 1 web page per hour, the cost of producing an additional
vegan meal is half of a web page. This is his opportunity cost'’: to do one thing
(produce more vegan meals), Julio must give up the opportunity to do something
else (produce web pages). Turning this around, we can determine the opportunity
cost of producing an extra web page in terms of vegan meals. Because Julio can
produce 1 web page per hour or cook 2 meals per hour, the opportunity cost of 1 web
page is 2 vegan meals. The fact that Julio must give up one good (for example, web
pages) to get more of another (for example, vegan meals) is a direct consequence of
the fact that Julio’s time is scarce.

Could Julio somehow produce more web pages and more vegan meals? There are
only two ways in which this could happen. First, his technology could improve. If
Julio were able to become better at either web design or vegan meals, his
production possibilities frontier would shift outward. For example, if he becomes
more skilled at web design, he might be able to produce 3 (rather than 2) web pages
in 2 hours. Then the new production possibilities frontier would be as shown in part
(a) of Figure 5.18 "Two Ways of Shifting the Production Possibilities Frontier
Outward".
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Figure 5.18
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There are two ways in which Julio could produce more in a day: he could become more skilled, or he could work
harder.

Alternatively, Julio could decide to work more. We have assumed that the amount
of time that Julio works is fixed at 8 hours. Part (b) of Figure 5.18 "Two Ways of
Shifting the Production Possibilities Frontier Outward" shows what the production
possibilities frontier would look like if Julio worked 10 hours per day instead of 8
hours. This also has an opportunity cost. If Julio works longer, he has less time for
his leisure activities.

We have not yet talked about where on the frontier Julio will choose to allocate his
time. This depends on his tastes. For example, he might like to have 2 vegan meals
for each web page. Then he would consume 4 web pages and 8 meals, as in Figure
5.19 "Julio’s Allocation of Time to Cooking Meals and Producing Web Pages".
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If Julio likes to consume pages and meals in fixed proportions (2 vegan dishes for every web page), he will allocate
his time to achieve the point shown in the figure.

The Production Possibilities Frontier with Two People

If this were the end of the story, we would not have seen the advertisements on
craigslist to trade vegan meals or web pages. Things become more interesting and
somewhat more realistic when we add another person to our economy.

Hannah has production possibilities that are summarized in Table 5.4 "Production
Possibilities for Julio and Hannah". She can produce 1 vegan meal in an hour or
produce 1.5 web pages in an hour. Hannah, like Julio, has 8 hours per day to allocate
to production activities. In Table 5.4 "Production Possibilities for Julio and Hannah"
we have also included their respective opportunity costs of producing web pages
and vegan meals.
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Table 5.4 Production Possibilities for Julio and Hannah

Vegan

Hour

Web

Meals per | Pages per

Hour

Opportunity Cost of
Vegan Meals (in Web
Pages)

Opportunity Cost of Web
Pages (in Vegan Meals)

Julio 2 1

1/2

2

Hannah | 1 1.5

3/2

2/3

Table 5.4 "Production Possibilities for Julio and Hannah" reveals that Hannah is

more productive than Julio in the production of web pages. By contrast, Julio is
more productive in vegan meals. Hannah’s production possibilities frontier is

illustrated in Figure 5.20 "Hannah’s Production Possibilities Frontier". It is steeper
than Julio’s because the opportunity cost of vegan meals is higher for Hannah than

it is for Julio.

Figure 5.20 Hannah'’s Production Possibilities Frontier
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Economists use the ideas of absolute advantage®® and comparative advantage® to
compare the productive abilities of Hannah and Julio.

Toolkit: Section 17.13 "Comparative Advantage"

Comparative advantage and absolute advantage are used to compare the
productivity of people (or firms or countries) in the production of a good or a
service. A person has an absolute advantage in the production of a good if that
person can produce more of that good in a unit of time than another person. A
person has a comparative advantage in the production of one good if the
opportunity cost, measured by the lost output of the other good, is lower for
that person than for another person.

Both absolute and comparative advantage are relative concepts because they
compare two people. In the case of absolute advantage, we compare the
productivity of two people for a given good. In the case of comparative advantage,
we compare two people and two goods because opportunity cost is defined across
two goods (web pages and vegan meals in our example). Comparing Hannah and
Julio, we see that Hannah has an absolute advantage in the production of web pages.
She is better at producing web pages than Julio. By contrast, Julio has an absolute
advantage in the production of vegan meals. Therefore, it is not surprising that
Hannah also has a comparative advantage in the production of web pages—the
opportunity cost of web pages is lower for her than it is for Julio—whereas Julio has
a comparative advantage in vegan meals.

It is entirely possible for one person to have an absolute advantage in the
production of both goods. For example, were Hannah’s productivity in both
activities to double, she would be better both at both web design and vegan meals.
However, her opportunity cost of web pages would be unchanged. Julio would still
have a comparative advantage in vegan meals. In general, one person always has a
comparative advantage in one activity, while the other person has a comparative
advantage in the other activity (the only exception is the case where the two
individuals have exactly the same opportunity costs).

Suppose that Hannah's tastes for vegan meals and web pages are the same as Julio’s:
like Julio, Hannah wants to consume 2 meals for every web page. Acting alone, she
would work for 2 hours in web design and spend 6 hours cooking, ending up with 3
web pages and 6 meals. But there is something very odd going on here. Julio, who is
good at preparing meals, spends half his time on web design. Hannah, who is good
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at web design, spends three-quarters of her time cooking. Each has to spend a lot of
time doing an activity at which he or she is unproductive.

This is where we see the possibility of gains from trade. Imagine that Julio and
Hannabh join together and become a team. What is their joint production
possibilities frontier? If both Julio and Hannah devote their 8 hours of time to the
production of web pages, then the economy can produce 20 web pages (8 from Julio
and 12 from Hannah). At the other extreme, if both Julio and Hannah devote their 8
hours to cooking vegan meals, then the economy can produce 24 meals (16 from
Julio and 8 from Hannah). These two points, which represent specialization of their
two-person economy in one good, are indicated by point A and point D in Figure

5.21 "Julio and Hannah’s Joint Production Possibilities Frontier".

Figure 5.21 Julio and Hannah’s Joint Production Possibilities Frontier
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Julio and Hannah'’s joint production possibilities frontier.

To fill in the rest of their joint production possibilities frontier, start from the
vertical intercept, where 20 web pages are being produced. Suppose Julio and
Hannah jointly decide that they would prefer to give up 1 web page to have some
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vegan meals. If Hannah were to produce only 11 web pages, she could free up 2/3 of
an hour for vegan meals. She would produce 2/3 of a meal. Conversely, if Julio
produced 1 fewer web page, that would free an hour of his time (because he is less
efficient than Hannah at web design), and he could create 2 vegan meals. Evidently,
it makes much more sense for Julio to shift from web design to cooking (see point B

in Figure 5.21 "Julio and Hannah’s Joint Production Possibilities Frontier").

The most efficient way to substitute web design production for vegan meals
production, starting at point A, is to have Julio switch from producing web pages to
producing vegan meals. Julio should switch because he has a comparative
advantage in cooking. As we move along the production possibilities frontier from
point A to point B to point C, Julio continues to substitute from web pages to meals.
For this segment, the slope of the production possibilities frontier is -1/2, which is
Julio’s opportunity cost of web pages.

At point C, both individuals are completely specialized. Julio spends all 8 hours on
vegan meals and produces 16 meals. Hannah spends all 8 hours on web design and
produces 12 web pages. If they would like to have still more vegan meals, it is
necessary for Hannah to start producing that service. Because she is less efficient at
cooking and more efficient at web design than Julio, the cost of extra vegan meals
increases. Between point A and point C, the cost of vegan meals was 1/2 a webpage.
Between point C and point D, the cost of a unit of vegan meals is 1.5 web pages. The
production possibilities frontier becomes much steeper. If you look carefully at
Figure 5.19 "Julio’s Allocation of Time to Cooking Meals and Producing Web Pages",
Figure 5.20 "Hannah'’s Production Possibilities Frontier", and Figure 5.21 "Julio and

annah’s Joint Production Possibilities Frontier", the joint production possibilities

frontier is composed of the two individual frontiers joined together at point C.

Gains from Trade Once Again

Figure 5.22 "Julio and Hannah'’s Preferred Point" again shows the production

possibilities frontier for the Julio-Hannah team: all the combinations of web pages
and vegan meals that they can produce in one day, using the technologies available
to them.
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Figure 5.22 Julio and Hannah's