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PREFACE
e N

I have continually strived to improve this textbook with each new edition, and the
Seventh Edition of The Economics of Money, Banking, and Financial Markets is no
exception. The text has undergone a major revision, but it retains the basic hall-
marks that have made it the best-selling textbook on money and banking in the past
six editions:

* A unifying, analytic framework that uses a few basic economic principles to
organize students’ thinking about the structure of financial markets, the foreign
exchange markets, financial institution management, and the role of monetary
policy in the economy

* A careful, step-by-step development of models (an approach found in the best
principles of economics textbooks), which makes it easier for students to learn

* The complete integration of an international perspective throughout the text

¢ A thoroughly up-to-date treatment of the latest developments in monetary theory

* Special features called “Following the Financial News” and “Reading the Wall
Street Journal” to encourage reading of a financial newspaper

* An applications-oriented perspective with numerous applications and special-
topic boxes that increase students’ interest by showing them how to apply the-
ory to real-world examples

What's New in the Seventh Edition

In addition to the expected updating of all data through the end of 2002 whenever
possible, there is major new material in every part of the text. Indeed, this revision
is one of the most substantial that I have ever done.

Expanded With the wide swings in the stock prices in recent years, students of money and
Coverage of the banking have become increasingly interested in what drives the stock market. As a
Stock Market result, I have expanded the discussion of this market by describing simple valua-

tion methods for stocks and examining recent developments in the stock market
and the link between monetary policy and stock prices. I have combined this mate-
rial with the discussion of the theory of rational expectations and efficient capital
markets to create a new Chapter 7, “The Stock Market, the Theory of Rational
Expectations, and the Efficient Market Hypothesis.”
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New Material on
Financial
Institutions

Increase_d
Internatlpnal
Perspective

New Material on
Monetary Theory
and Policy

E-Focus

In light of continuing changes in financial markets and institutions, I have added
the following new material to keep the text current:

Extensive discussion of recent corporate scandals and the collapse of Enron,
including their impact on the economy (Chapters 6, 7, 11, and 26)
Discussion of the role of venture capitalists in the high-tech sector (Chapter 8)
Examination of how information technology is influencing bank consolidation,
and analysis of whether clicks will dominate bricks in the banking industry
(Chapter 10)

New material on the Basel Committee on Bank Supervision and where the Basel
Accord is heading (Chapter 11)

Discussion of the spread of deposit insurance throughout the world (Chapter 11)
Perspective on the growing concerns about Fannie Mae and Freddie Mac
(Chapter 12)

A new type of special-interest box, the E-Finance box, which relates how
changes in technology have affected the conduct of business in banking and
financial markets. The placement of these boxes throughout the text helps to
demonstrate the impact of technology across a broad range of areas in finance.

The growing importance of the global economy has encouraged me to add more
new material with an international perspective:

Extensive discussion of recent developments in Argentina (Chapters 1, 8, 11,
20, and 21)

Analysis of how central banks set overnight interest rates in other countries
(Chapter 17)

Discussion of how the euro has fared in its first four years (Chapter 19)
Additional treatment of recent events in the Japanese economy (Chapters 11
and 26)

Drawing on my continuing involvement with central banks around the world, I
have added new material to keep the discussion of monetary theory and policy
current:

New boxes on Fed watching and Federal Reserve transparency (Chapters 14
and 18)

Discussion of the changes (implemented in 2003) in the way the Fed adminis-
ters the discount window (Chapter 17)

An updated discussion of the market for reserves and how the channel/corri-
dor system for setting interest rates works (Chapter 17)

Discussion of how the recent corporate scandals have hindered the recovery of
the economy from the 2001-2002 recession (Chapter 25)

The incredible advances in electronic (computer and telecommunications) tech-
nology in recent years have had a major impact on the financial system. This Seventh
Edition reflects these developments by adding many new features with an electronic
focus.

Web Enhancement. The Seventh Edition embraces the exploding world of informa-
tion now available over the World Wide Web. There are few areas where the Internet

o
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Organization
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Preface

has been as valuable as in the realm of money, banking, and financial markets. Data
that were once difficult and tedious to collect are now readily available. To help stu-
dents appreciate what they can access online, I have added a number of new features:

1. Web Exercises. This edition adds all-new end-of-chapter Web Exercises.
These require that students collect information from online sources or use
online resources to enhance their learning experience. The Web Exercises are
relatively quick and easy to complete, while still accomplishing the goal of
familiarizing students with online sources of data.

2. Web Sources. Much of the data used to create the many tables and charts were
collected from online sources. Wherever a Web URL is available, it is exactly
reported as the source. The interested student or instructor can use this URL to
see what has happened since the chart or table was created.

3. Marginal Web References. In addition to listing the sources of data used to
create the charts and graphs, I have also included in the margin URLs to Web
sites that provide information or data that supplement the text. These refer-
ences include a brief description of what students will find at the site.
Interested students can use these sites to extend their study, and instructors can
draw from them to supplement their lecture notes. Because the URLs for Web
sources and references do sometimes change, the Mishkin Companion Web
Site at www.aw.com/mishkin will provide the new URLs when they are needed.

E-Finance Boxes. To illustrate how electronic technology has increasingly perme-
ated financial markets and institutions, I have included the all-new E-Finance
boxes, described earlier, to show the ongoing real-world impact of this remarkable
development.

As textbooks go into later editions, they often grow in length. Over the years, I have
resisted this tendency, and in this edition have made even greater efforts to stream-
line the book. Despite the addition of a lot of new material, the book is substantially
shorter. Moreover, at the suggestion of reviewers, I have moved the discussion of
rational expectations and efficient markets earlier in the book, to Chapter 7. I have
also shifted the material on the foreign exchange market and the determination of
exchange rates to Chapter 19 so that it comes immediately before the chapter on
the international financial system, allowing this material to be taught together.

The Web site for this book, www.aw.com/mishkin, has allowed me to produce a
large amount of new material for the book without lengthening the text, because we
have placed this material in appendices on the Web site. The appendices include:

Chapter 2: Financial Market Instruments

Chapter 4: Measuring Interest-Rate Risk: Duration

Chapter 5:  Models of Asset Pricing

Chapter 5:  Applying the Asset Market Approach to a Commodity Market:
The Case of Gold

Chapter 9:  Duration Gap Analysis

Chapter 9:  Measuring Bank Performance

Chapter 11: Evaluating FDICIA and Other Proposed Reforms of the Bank
Regulatory System

o
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Chapter 15: The Fed’ Balance Sheet and the Monetary Base

Chapter 16: The M2 Money Multiplier

Chapter 16: Explaining the Behavior of the Currency Ratio

Chapter 22: A Mathematical Treatment of the Baumol-Tobin and Tobin Mean
Variance Model

Chapter 22: Empirical Evidence on the Demand for Money

Chapter 24: Algebra of the ISLM Model

Chapter 25: Aggregate Supply and the Phillips Curve

Instructors can either use these appendices in class to supplement the material in
the textbook, or recommend them to students who want to expand their knowledge
of the money and banking field.

Flexibility

In using previous editions, adopters, reviewers, and survey respondents have con-
tinually praised this text’s flexibility. There are as many ways to teach money, bank-
ing, and financial markets as there are instructors. To satisfy the diverse needs of
instructors, the text achieves flexibility as follows:

¢ Core chapters provide the basic analysis used throughout the book, and other
chapters or sections of chapters can be used or omitted according to instructor
preferences. For example, Chapter 2 introduces the financial system and basic
concepts such as transaction costs, adverse selection, and moral hazard. After
covering Chapter 2, the instructor may decide to give more detailed coverage
of financial structure by assigning Chapter 8, or may choose to skip Chapter 8
and take any of a number of different paths through the book.

¢ The text also allows instructors to cover the most important issues in monetary
theory and policy without having to use the ISLM model in Chapters 23 and
24, while more complete treatments of monetary theory make use of the ISLM
chapters.

* The internationalization of the text through marked international sections within
chapters, as well as through complete separate chapters on the foreign exchange
market and the international monetary system, is comprehensive yet flexible.
Although many instructors will teach all the international material, others will
not. Instructors who want less emphasis on international topics can easily skip
Chapter 19 on the foreign exchange market and Chapter 20 on the international
financial system and monetary policy. The international sections within chapters
are self-contained and can be omitted with little loss of continuity:.

To illustrate how this book can be used for courses with varying emphases, sev-
eral course outlines are suggested for a semester teaching schedule. More detailed
information about how the text can be used flexibly in your course is available in
the Instructor’s Manual.

* General Money and Banking Course: Chapters 1-5, 9-11, 14, 17, 18, 25, 27,
with a choice of 6 of the remaining 15 chapters.

* General Money and Banking Course with an International Emphasis: Chapters 1-5,
9-11, 14, 17-20, 25, 27 with a choice of 4 of the remaining 13 chapters.
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Financial Markets and Institutions Course: Chapters 1-13, with a choice of 6 of
the remaining 15 chapters.

Monetary Theory and Policy Course: Chapters 1-5, 14, 15, 17, 18, 21, 25-28,
with a choice of 5 of the remaining 14 chapters.

In teaching theory or its applications, a textbook must be a solid motivational tool.
To this end, I have incorporated a wide variety of pedagogical features to make the
material easy to learn:

1.

Ut

11.

12.
13.

14.

15.

16.

Previews at the beginning of each chapter tell students where the chapter is
heading, why specific topics are important, and how they relate to other topics
in the book.

. Applications, numbering more than 50, demonstrate how the analysis in the

book can be used to explain many important real-world situations. A special set
of applications, called “Reading the Wall Street Journal,” shows students how to
read daily columns in this leading financial newspaper.

. “Following the Financial News” boxes introduce students to relevant news

articles and data that are reported daily in the press, and explain how to read
them.

. “Inside the Fed” boxes give students a feel for what is important in the oper-

ation and structure of the Federal Reserve System.

. Global boxes include interesting material with an international focus.
. E-Finance boxes relate how changes in technology have affected financial mar-

kets or institutions.

. Special-interest boxes highlight dramatic historical episodes, interesting

ideas, and intriguing facts related to the subject matter.

. Study Guides are highlighted statements scattered throughout the text that

provide hints to the student on how to think about or approach a topic.

. Summary tables provide a useful study aid in reviewing material.
. Key statements are important points set in boldface italic type so that students

can easily find them for later reference.

Graphs with captions, numbering more than 150, help students clearly
understand the interrelationship of the variables plotted and the principles of
analysis.

Summary at the end of each chapter lists the main points covered.

Key terms are important words or phrases, boldfaced when they are defined
for the first time and listed by page number at the end of the chapter.
End-of-chapter questions and problems, numbering more than 400, help
students learn the subject matter by applying economic concepts, including a
special class of problems that students find particularly relevant, under the
heading “Using Economic Analysis to Predict the Future.”

Web Exercises encourage students to collect information from online sources
or use online resources to enhance their learning experience.

Web sources report the Web URL source of the data used to create the many
tables and charts.
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17. Marginal Web references point the student to Web sites that provide infor-
mation or data that supplement the text material.

18. Glossary at the back of the book provides definitions of all the key terms.

19. Answers section at the back of the book provides solutions to half of the ques-
tions and problems (marked by *).

An Easier Way to Teach Money, Banking, and Financial Markets

The demands for good teaching have increased dramatically in recent years. To
meet these demands, I have provided the instructor with supplementary materials,
unlike those available with any competing text, that should make teaching this
course substantially easier.

This book comes with not only full-color Microsoft PowerPoint electronic
transparencies of all the figures and tables but also full-color overhead transparen-
cies. Furthermore, the Instructor’s Manual contains transparency masters of the lec-
ture notes, perforated so that they can be easily detached for use in class.

The lecture notes are comprehensive and outline all the major points covered
in the text. They have been class-tested successfully—they are in fact the notes that
I use in class—and they should help other instructors prepare their lectures as they
have helped me. Some instructors might use these lecture notes as their own class
notes and prefer to teach with a blackboard. But for those who prefer to teach with
visual aids, the PowerPoint presentation and the full-color transparencies of the fig-
ures and tables afford the flexibility to take this approach.

I am also aware that many instructors want to make variations in their lectures
that depart somewhat from material covered in the text. For their convenience, the
entire set of lecture notes has been put on the Instructor’s Resource CD-ROM using
Microsoft Word. Instructors can modify the lecture notes as they see fit for their own
use, for class handouts, or for transparencies to be used with an overhead projector.

The Instructor’s Resource CD-ROM also offers the entire contents of the
Instructor’s Manual, which includes chapter outlines, overviews, and teaching tips;
answers to the end-of-chapter problems that are not included in the text. Using this
handy feature, instructors can prepare student handouts such as solutions to prob-
lem sets made up of end-of-chapter problems, the outline of the lecture that day, or
essay discussion questions for homework. I have used handouts of this type in my
teaching and have found them to be very effective. Instructors have my permission
and are encouraged to photocopy all of the materials on the CD-ROM and use them
as they see fit in class.

Supplements Program to Accompany the Seventh Edition

For the Professor

The Economics of Money, Banking, and Financial Markets, Seventh Edition, includes
the most comprehensive program of supplements of any money, banking, and
financial markets textbook. These items are available to qualified domestic adopters,
but in some cases may not be available to international adopters.

1. Instructor’s Resource Manual, a print supplement prepared by me and offer-
ing conventional elements such as sample course outlines, chapter outlines, and

o



For the Student

—_

Preface

answers to questions and problems in the text. In addition, the manual contains
my Lecture Notes, numbering more than 300, in transparency master format,
these notes comprehensively outline the major points covered in the textbook.

. Instructor’s Resource CD-ROM, which conveniently holds the MS Word files

to the Instructor’s Manual, the Computerized Test Bank, and the MS PowerPoint
Lecture Presentation.

. Full-Color Transparencies, numbering more than 150, for all of the figures,

tables, and summary tables.

. PowerPoint Electronic Lecture Presentation, numbering more than 300

images, which include all the book’s figures and tables in full color, plus the lec-
ture notes. Available on the Instructor’s Resource CD-ROM.

. Printed Test Bank by James Butkiewicz of the University of Delaware, compris-

ing more than 4,500 multiple-choice and essay test items, many with graphs.

. Computerized Test Bank, allowing the instructor to produce exams efficiently.

This product consists of the multiple-choice and essay questions in the printed
Test Bank and offers editing capabilities. It is available in Macintosh and Windows
versions on the Instructor’s Resource CD-ROM.

. Study Guide and Workbook, prepared by Erick Eschker of Humboldt State

University, John McArthur of Wofford College, and me, which includes chap-
ter synopses and completions, exercises, self-tests, and answers to the exercises
and self-tests.

. Readings in Money, Banking, and Financial Markets, edited by James W.

Eaton of Bridgewater College and me, updated annually, with over half the arti-
cles new each year to enable instructors to keep the content of their course cur-
rent throughout the life of an edition of the text. The readings are available
within MyEconLab (see next section).

Course Management with MyEconLab

Students and
MyEconLah

Every student who buys a new textbook receives a prepaid subscription to
MyEconLab. New to the Seventh Edition of The Economics of Money, Banking, and
Financial Markets, MyEconLab delivers rich online content and innovative learning
tools to your classroom. Instructors who use MyEconLab gain access to powerful
communication and assessment tools, and their students receive access to the addi-
tional learning resources described next.

MyEconLab delivers the content and tools your students need to succeed within
Addison-Wesley’s innovative CourseCompass system. Students whose instructors
use MyEconLab gain access to a variety of resources:

The complete textbook online, in PDF format, with animated graphs that help
students master the key concepts

MathXL for Economics—a powerful tutorial to refresh students on the basics
of creating and interpreting graphs; solving applied problems using graphs; cal-
culating ratios and percentages; performing calculations; calculating average,
median, and mode; and finding areas

Research Navigator™—a one-stop research tool, with extensive help on the entire
research process, including evaluating sources, drafting, and documentation, as

o
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Instructors and
MyEconLah

well as access to a variety of scholarly journals and publications, a complete
year of search for full-text articles from the New York Times, and a “Best of the
Web” Link Library of peer-reviewed Web sites

e eThemes of the Times—thematically related articles from the New York Times,
accompanied by critical-thinking questions

* Readings on Money, Banking, and Financial Markets—edited by James W. Eaton
of Bridgewater College and me and updated annually, with a focus on articles
from Federal Reserve publications and economics and finance journals

e Additional study resources such as self-testing quizzes for each chapter, a
weekly current events feature, online glossary term flashcards, and additional
articles and supplemental materials

The Student Access Kit that arrives bundled with all new books walks students
step-by-step through the registration process.

With MyEconLab, instructors can customize existing content and add their own.
They can manage, create, and assign tests to students, choosing from our Test Bank,
or upload tests they've written themselves. MyEconLab also includes advanced
tracking features that record students’ usage and performance and a Gradebook fea-
ture to see students’ test results. Please refer to the Instructor Quick Start Guide or
contact your Addison-Wesley sales representative to set up MyEconLab for your
course.
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PREVIEW

Why Study Money, Banking,
and Financial Markets?

On the evening news you have just heard that the Federal Reserve is raising the fed-
eral funds rate by 2 of a percentage point. What effect might this have on the interest
rate of an automobile loan when you finance your purchase of a sleek new sports car?
Does it mean that a house will be more or less affordable in the future? Will it make
it easier or harder for you to get a job next year?

This book provides answers to these and other questions by examining how
financial markets (such as those for bonds, stocks, and foreign exchange) and finan-
cial institutions (banks, insurance companies, mutual funds, and other institutions)
work and by exploring the role of money in the economy. Financial markets and insti-
tutions not only affect your everyday life but also involve huge flows of funds (tril-
lions of dollars) throughout our economy, which in turn affect business profits, the
production of goods and services, and even the economic well-being of countries
other than the United States. What happens to financial markets, financial institu-
tions, and money is of great concern to our politicians and can even have a major
impact on our elections. The study of money, banking, and financial markets will
reward you with an understanding of many exciting issues. In this chapter we provide
a road map of the book by outlining these issues and exploring why they are worth
studying,.

Why Study Financial Markets?

The Bond Market
and Interest
Rates

Part II of this book focuses on financial markets, markets in which funds are trans-
ferred from people who have an excess of available funds to people who have a short-
age. Financial markets such as bond and stock markets are crucial to promoting
greater economic efficiency by channeling funds from people who do not have a pro-
ductive use for them to those who do. Indeed, well-functioning financial markets are
a key factor in producing high economic growth, and poorly performing financial
markets are one reason that many countries in the world remain desperately poor.
Activities in financial markets also have direct effects on personal wealth, the behav-
ior of businesses and consumers, and the cyclical performance of the economy.

A security (also called a financial instrument) is a claim on the issuers future income
or assets (any financial claim or piece of property that is subject to ownership). A
bond is a debt security that promises to make payments periodically for a specified
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period of time.! The bond market is especially important to economic activity because
it enables corporations or governments to borrow to finance their activities and

www.federalreserve because it is where interest rates are determined. An interest rate is the cost of bor-
-gavireleases/ rowing or the price paid for the rental of funds (usually expressed as a percentage of

Daily, weekly, monthly, the rental of $100 per year). There are many interest rates in the economy—mortgage
quarterly, and annual releases

and historical data for selected ~ iNterest rates, car loan rates, and interest rates on many different types of bonds.
interest rates, foreign exchange Interest rates are important on a number of levels. On a personal level, high inter-
rates, and so on. est rates could deter you from buying a house or a car because the cost of financing
it would be high. Conversely, high interest rates could encourage you to save because
you can earn more interest income by putting aside some of your earnings as savings.
On a more general level, interest rates have an impact on the overall health of the
economy because they affect not only consumers” willingness to spend or save but
also businesses’” investment decisions. High interest rates, for example, might cause a
corporation to postpone building a new plant that would ensure more jobs.

Because changes in interest rates have important effects on individuals, financial
institutions, businesses, and the overall economy, it is important to explain fluctua-
tions in interest rates that have been substantial over the past twenty years. For exam-
ple, the interest rate on three-month Treasury bills peaked at over 16% in 1981. This
interest rate then fell to 3% in late 1992 and 1993, rose to above 5% in the mid to
late 1990s, and then fell to a low of below 2% in the early 2000s.

Because different interest rates have a tendency to move in unison, economists
frequently lump interest rates together and refer to “the” interest rate. As Figure 1

Interest Rate (%)

20 —
15
Corporate Baa Bonds
10 U.S. Government
Long-Term Bonds
5| ™~
Three-Month
Treasury Bills
| | | | | | | | | J

0
1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

FIGURE 1 Interest Rates on Selected Bonds, 1950-2002

Sources: Federal Reserve Bulletin; www.federalreserve.gov/releases/H15/data.htm.

'The definition of bond used throughout this book is the broad one in common use by academics, which covers
short- as well as long-term debt instruments. However, some practitioners in financial markets use the word bond
to describe only specific long-term debt instruments such as corporate bonds or U.S. Treasury bonds.
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shows, however, interest rates on several types of bonds can differ substantially. The
interest rate on three-month Treasury bills, for example, fluctuates more than the other
interest rates and is lower, on average. The interest rate on Baa (medium-quality) cor-
porate bonds is higher, on average, than the other interest rates, and the spread
between it and the other rates became larger in the 1970s.

In Chapter 2 we study the role of bond markets in the economy, and in Chapters
4 through 6 we examine what an interest rate is, how the common movements in
interest rates come about, and why the interest rates on different bonds vary.

A common stock (typically just called a stock) represents a share of ownership in a
corporation. It is a security that is a claim on the earnings and assets of the corpora-
tion. Issuing stock and selling it to the public is a way for corporations to raise funds
to finance their activities. The stock market, in which claims on the earnings of cor-
porations (shares of stock) are traded, is the most widely followed financial market in
America (that's why it is often called simply “the market”). A big swing in the prices
of shares in the stock market is always a big story on the evening news. People often
speculate on where the market is heading and get very excited when they can brag
about their latest “big killing,” but they become depressed when they suffer a big loss.
The attention the market receives can probably be best explained by one simple fact:
It is a place where people can get rich—or poor—quickly.

As Figure 2 indicates, stock prices have been extremely volatile. After the market
rose in the 1980s, on “Black Monday,” October 19, 1987, it experienced the worst
one-day drop in its entire history, with the Dow Jones Industrial Average (DJIA) falling
by 22%. From then until 2000, the stock market experienced one of the great bull
markets in its history, with the Dow climbing to a peak of over 11,000. With the col-
lapse of the high-tech bubble in 2000, the stock market fell sharply, dropping by over
30% by 2002. These considerable fluctuations in stock prices affect the size of peo-
ple’s wealth and as a result may affect their willingness to spend.

The stock market is also an important factor in business investment decisions,
because the price of shares affects the amount of funds that can be raised by selling
newly issued stock to finance investment spending. A higher price for a firm’s shares
means that it can raise a larger amount of funds, which can be used to buy produc-
tion facilities and equipment.

In Chapter 2 we examine the role that the stock market plays in the financial sys-
tem, and we return to the issue of how stock prices behave and respond to informa-
tion in the marketplace in Chapter 7.

For funds to be transferred from one country to another, they have to be converted
from the currency in the country of origin (say, dollars) into the currency of the coun-
try they are going to (say, euros). The foreign exchange market is where this con-
version takes place, and so it is instrumental in moving funds between countries. It is
also important because it is where the foreign exchange rate, the price of one coun-
try’s currency in terms of anothers, is determined.

Figure 3 shows the exchange rate for the U.S. dollar from 1970 to 2002 (meas-
ured as the value of the American dollar in terms of a basket of major foreign cur-
rencies). The fluctuations in prices in this market have also been substantial: The
dollar weakened considerably from 1971 to 1973, rose slightly in value until 1976,
and then reached a low point in the 1978-1980 period. From 1980 to early 1985, the
dollar appreciated dramatically in value, but since then it has fallen substantially.
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FIGURE 2 Stock Prices as Measured by the Dow Jones Industrial Average, 1950-2002

Source: Dow Jones Indexes: http://finance.yahoo.com/?u.

What have these fluctuations in the exchange rate meant to the American public
and businesses? A change in the exchange rate has a direct effect on American con-
sumers because it affects the cost of imports. In 2001 when the euro was worth
around 85 cents, 100 euros of European goods (say, French wine) cost $85. When the
dollar subsequently weakened, raising the cost of a euro near $1, the same 100 euros
of wine now cost $100. Thus a weaker dollar leads to more expensive foreign goods,
makes vacationing abroad more expensive, and raises the cost of indulging your
desire for imported delicacies. When the value of the dollar drops, Americans will
decrease their purchases of foreign goods and increase their consumption of domes-
tic goods (such as travel in the United States or American-made wine).

Conversely, a strong dollar means that U.S. goods exported abroad will cost more
in foreign countries, and hence foreigners will buy fewer of them. Exports of steel, for
example, declined sharply when the dollar strengthened in the 1980-1985 and
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FIGURE 3 Exchange Rate of the U.S. Dollar, 1970-2002

Source: Federal Reserve: www.federalreserve.gov/releases/H10/summary.

1995-2001 periods. A strong dollar benefited American consumers by making for-
eign goods cheaper but hurt American businesses and eliminated some jobs by cut-
ting both domestic and foreign sales of their products. The decline in the value of the
dollar from 1985 to 1995 and 2001 to 2002 had the opposite effect: It made foreign
goods more expensive, but made American businesses more competitive. Fluctuations
in the foreign exchange markets have major consequences for the American economy.
In Chapter 19 we study how exchange rates are determined in the foreign
exchange market in which dollars are bought and sold for foreign currencies.

Why Study Banking and Financial Institutions?

Structure of
the Financial
System

Part 11T of this book focuses on financial institutions and the business of banking.
Banks and other financial institutions are what make financial markets work. Without
them, financial markets would not be able to move funds from people who save to
people who have productive investment opportunities. They thus also have important
effects on the performance of the economy as a whole.

The financial system is complex, comprising many different types of private sector
financial institutions, including banks, insurance companies, mutual funds, finance
companies, and investment banks, all of which are heavily regulated by the govern-
ment. If an individual wanted to make a loan to IBM or General Motors, for example,
he or she would not go directly to the president of the company and offer a loan.
Instead, he or she would lend to such companies indirectly through financial inter-
mediaries, institutions that borrow funds from people who have saved and in turn
make loans to others.

Why are financial intermediaries so crucial to well-functioning financial markets?
Why do they extend credit to one party but not to another? Why do they usually write
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complicated legal documents when they extend loans? Why are they the most heav-
ily regulated businesses in the economy?

We answer these questions in Chapter 8 by developing a coherent framework for
analyzing financial structure in the United States and in the rest of the world.

Banks are financial institutions that accept deposits and make loans. Included under
the term banks are firms such as commercial banks, savings and loan associations,
mutual savings banks, and credit unions. Banks are the financial intermediaries that
the average person interacts with most frequently. A person who needs a loan to buy
a house or a car usually obtains it from a local bank. Most Americans keep a large pro-
portion of their financial wealth in banks in the form of checking accounts, savings
accounts, or other types of bank deposits. Because banks are the largest financial
intermediaries in our economy, they deserve the most careful study. However, banks
are not the only important financial institutions. Indeed, in recent years, other finan-
cial institutions such as insurance companies, finance companies, pension funds,
mutual funds, and investment banks have been growing at the expense of banks, and
so we need to study them as well.

In Chapter 9, we examine how banks and other financial institutions manage
their assets and liabilities to make profits. In Chapter 10, we extend the economic
analysis in Chapter 8 to understand why bank regulation takes the form it does and
what can go wrong in the regulatory process. In Chapters 11 and 12, we look at the
banking industry and at nonbank financial institutions; we examine how the com-
petitive environment has changed in these industries and learn why some financial
institutions have been growing at the expense of others. Because the economic envi-
ronment for banks and other financial institutions has become increasingly risky,
these institutions must find ways to manage risk. How they manage risk with finan-
cial derivatives is the topic of Chapter 13.

In the good old days, when you took cash out of the bank or wanted to check your
account balance, you got to say hello to the friendly human teller. Nowadays you are
more likely to interact with an automatic teller machine when withdrawing cash, and
you can get your account balance from your home computer. To see why these
options have been developed, in Chapter 10 we study why and how financial inno-
vation takes place, with particular emphasis on how the dramatic improvements in
information technology have led to new means of delivering financial services elec-
tronically, in what has become known as e-finance. We also study financial innova-
tion, because it shows us how creative thinking on the part of financial institutions
can lead to higher profits. By seeing how and why financial institutions have been cre-
ative in the past, we obtain a better grasp of how they may be creative in the future.
This knowledge provides us with useful clues about how the financial system may
change over time and will help keep our knowledge about banks and other financial
institutions from becoming obsolete.

Why Study Money and Monetary Policy?

Money, also referred to as the money supply, is defined as anything that is generally
accepted in payment for goods or services or in the repayment of debts. Money is linked
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to changes in economic variables that affect all of us and are important to the health of
the economy. The final two parts of the book examine the role of money in the economy.

In 1981-1982, total production of goods and services (called aggregate output) in
the U.S. economy fell and the unemployment rate (the percentage of the available
labor force unemployed) rose to over 10%. After 1982, the economy began to expand
rapidly, and by 1989 the unemployment rate had declined to 5%. In 1990, the eight-
year expansion came to an end, with the unemployment rate rising above 7%. The
economy bottomed out in 1991, and the subsequent recovery was the longest in U.S.
history, with the unemployment rate falling to around 4%. A mild economic down-
turn then began in March 2001, with unemployment rising to 6%.

Why did the economy expand from 1982 to 1990, contract in 1990 to 1991,
boom again from 1991 to 2001, and then contract again in 2001? Evidence suggests
that money plays an important role in generating business cycles, the upward and
downward movement of aggregate output produced in the economy. Business cycles
affect all of us in immediate and important ways. When output is rising, for example,
it is easier to find a good job; when output is falling, finding a good job might be dif-
ficult. Figure 4 shows the movements of the rate of money growth over the
1950-2002 period, with the shaded areas representing recessions, periods of declin-
ing aggregate output. What we see is that the rate of money growth has declined
before every recession. Indeed, every recession since the beginning of the twentieth
century has been preceded by a decline in the rate of money growth, indicating that

Money Growth
Rate (M2)

/

1950 1955

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

FIGURE 4 Money Growth (M2 Annual Rate) and the Business Cycle in the United States, 1950-2002

Note: Shaded areas represent recessions.
Source: Federal Reserve Bulletin, p. A4, Table 1.10; www.federalreserve.gov/releases/h6/hist/h6hist].txt.
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Inflation
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changes in money might also be a driving force behind business cycle fluctuations.
However, not every decline in the rate of money growth is followed by a recession.

We explore how money might affect aggregate output in Chapters 22 through 28,
where we study monetary theory, the theory that relates changes in the quantity of
money to changes in aggregate economic activity and the price level.

Thirty years ago, the movie you might have paid $9 to see last week would have set
you back only a dollar or two. In fact, for $9 you could probably have had dinner,
seen the movie, and bought yourself a big bucket of hot buttered popcorn. As shown
in Figure 5, which illustrates the movement of average prices in the U.S. economy
from 1950 to 2002, the prices of most items are quite a bit higher now than they were
then. The average price of goods and services in an economy is called the aggregate
price level, or, more simply, the price level (a more precise definition is found in the
appendix to this chapter). From 1950 to 2002, the price level has increased more than
sixfold. Inflation, a continual increase in the price level, affects individuals, busi-
nesses, and the government. Inflation is generally regarded as an important problem
to be solved and has often been a primary concern of politicians and policymakers.
To solve the inflation problem, we need to know something about its causes.

(GDP Deflator)

Money Supply
(M2)
| | | | | | | | |

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000

FIGURE 5 Aggregate Price Level and the Money Supply in the United States, 1950-2002
Sources: wwwistls.frb.org/fred/data/gdp/gdpdef; www.federalreserve.gov/releases/h6/hist/h6hist10.txt.
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What explains inflation? One clue to answering this question is found in Figure 5,
which plots the money supply and the price level. As we can see, the price level and
the money supply generally move closely together. These data seem to indicate that a
continuing increase in the money supply might be an important factor in causing the
continuing increase in the price level that we call inflation.

Further evidence that inflation may be tied to continuing increases in the money
supply is found in Figure 6. For a number of countries, it plots the average inflation
rate (the rate of change of the price level, usually measured as a percentage change per
year) over the ten-year period 1992-2002 against the average rate of money growth
over the same period. As you can see, there is a positive association between inflation
and the growth rate of the money supply: The countries with the highest inflation rates
are also the ones with the highest money growth rates. Belarus, Brazil, Romania, and
Russia, for example, experienced very high inflation during this period, and their rates
of money growth were high. By contrast, the United Kingdom and the United States
had very low inflation rates over the same period, and their rates of money growth have
been low. Such evidence led Milton Friedman, a Nobel laureate in economics, to make
the famous statement, “Inflation is always and everywhere a monetary phenomenon.”
We look at money’s role in creating inflation by studying in detail the relationship
between changes in the quantity of money and changes in the price level in Chapter 27.

[ ]
Brazil

e Belarus

Russia

United States ®  eRomania
United Kingdom

Ecuador
l Colombia

Argentina
° e Venezuela

e ®Peru
Uruguay
Mexico

20 40 60 80 100 120 140 160 180 200 220

Average Money Growth Rate (%)

FIGURE 6 Average Inflation Rate Versus Average Rate of Money Growth for Selected Countries, 1992-2002

Source: International Financial Statistics.

*Milton Friedman, Dollars and Deficits (Upper Saddle River, N .J.: Prentice Hall, 1968), p. 39.
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Money and
Interest Rates

Conduct of
Monetary Policy

Fiscal Policy and

[ntroduction

In addition to other factors, money plays an important role in interest-rate fluctua-
tions, which are of great concern to businesses and consumers. Figure 7 shows the
changes in the interest rate on long-term Treasury bonds and the rate of money
growth. As the money growth rate rose in the 1960s and 1970s, the long-term bond
rate rose with it. However, the relationship between money growth and interest rates
has been less clear-cut since 1980. We analyze the relationship between money and
interest rates when we examine the behavior of interest rates in Chapter 5.

Because money can affect many economic variables that are important to the well-
being of our economy, politicians and policymakers throughout the world care about
the conduct of monetary policy, the management of money and interest rates. The
organization responsible for the conduct of a nation’s monetary policy is the central
bank. The United States’ central bank is the Federal Reserve System (also called
simply the Fed). In Chapters 14-18 and 21, we study how central banks like the
Federal Reserve System can affect the quantity of money in the economy and then
look at how monetary policy is actually conducted in the United States and elsewhere.

Fiscal policy involves decisions about government spending and taxation. A budget

Monetary Policy deficit is the excess of government expenditures over tax revenues for a particular
time period, typically a year, while a budget surplus arises when tax revenues exceed
government expenditures. The government must finance any deficit by borrowing,
while a budget surplus leads to a lower government debt burden. As Figure 8 shows,
the budget deficit, relative to the size of our economy, peaked in 1983 at 6% of
national output (as calculated by the gross domestic product, or GDP, a measure of

Money

Interest Growth Rate
Rate (%) (% annual rate)
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FIGURE 7 Money Growth (M2 Annual Rate) and Interest Rates (Long-Term U.S. Treasury Bonds), 1950-2002
Sources: Federal Reserve Bulletin, p. A4, Table 1.10; www.federalreserve.gov/releases/h6/hist/h6hist].txt.
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FIGURE 8 Government Budget Surplus or Deficit as a Percentage of Gross Domestic Product, 1950-2002
Source: http://w3.access.gpo.gov/usbudget/fy2003/spreadsheets.html.
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aggregate output described in the appendix to this chapter). Since then, the budget
deficit at first declined to less than 3% of GDP, rose again to over 5% by 1989, and
fell subsequently, leading to budget surpluses from 1999 to 2001. In the aftermath of
the terrorist attacks of September 11, 2001, the budget has swung back again into
deficit. What to do about budget deficits and surpluses has been the subject of legis-
lation and bitter battles between the president and Congress in recent years.

You may have heard statements in newspapers or on TV that budget surpluses are
a good thing while deficits are undesirable. We explore the accuracy of such claims in
Chapters 8 and 21 by seeing how budget deficits might lead to a financial crisis as
they did in Argentina in 2001. In Chapter 27, we examine why deficits might result
in a higher rate of money growth, a higher rate of inflation, and higher interest rates.

How We Will Study Money, Banking, and Financial Markets

This textbook stresses the economic way of thinking by developing a unifying frame-
work to study money, banking, and financial markets. This analytic framework uses
a few basic economic concepts to organize your thinking about the determination of
asset prices, the structure of financial markets, bank management, and the role of
money in the economy. It encompasses the following basic concepts:

* A simplified approach to the demand for assets

* The concept of equilibrium

* Basic supply and demand to explain behavior in financial markets
e The search for profits
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Exploring the Web

* An approach to financial structure based on transaction costs and asymmetric
information
o Aggregate supply and demand analysis

The unifying framework used in this book will keep your knowledge from
becoming obsolete and make the material more interesting. It will enable you to learn
what really matters without having to memorize a mass of dull facts that you will for-
get soon after the final exam. This framework will also provide you with the tools to
understand trends in the financial marketplace and in variables such as interest rates,
exchange rates, inflation, and aggregate output.

To help you understand and apply the unifying analytic framework, simple mod-
els are constructed in which the variables held constant are carefully delineated, each
step in the derivation of the model is clearly and carefully laid out, and the models
are then used to explain various phenomena by focusing on changes in one variable
at a time, holding all other variables constant.

To reinforce the models’ usefulness, this text uses case studies, applications, and
special-interest boxes to present evidence that supports or casts doubts on the theo-
ries being discussed. This exposure to real-life events and data should dissuade you
from thinking that all economists make abstract assumptions and develop theories
that have little to do with actual behavior.

To function better in the real world outside the classroom, you must have the
tools to follow the financial news that appears in leading financial publications such
as the Wall Street Journal. To help and encourage you to read the financial section of
the newspaper, this book contains two special features. The first is a set of special
boxed inserts titled “Following the Financial News” that contain actual columns and
data from the Wall Street Journal that typically appear daily or periodically. These
boxes give you the detailed information and definitions you need to evaluate the data
being presented. The second feature is a set of special applications titled “Reading the
Wall Street Journal” that expand on the “Following the Financial News” boxes. These
applications show you how the analytic framework in the book can be used directly
to make sense of the daily columns in the United States’ leading financial newspaper.
In addition to these applications, this book also contains nearly 400 end-of-chapter
problems that ask you to apply the analytic concepts you have learned to other real-
world issues. Particularly relevant is a special class of problems headed “Predicting the
Future.” So that you can work on many of these problems on your own, answers to
half of them are found at the end of the book. These give you an opportunity to
review and apply many of the important financial concepts and tools presented
throughout the book.

The World Wide Web has become an extremely valuable and convenient resource for
financial research. We emphasize the importance of this tool in several ways. First,
wherever we utilize the Web to find information to build the charts and tables that
appear throughout the text, we include the source site’s URL. These sites often con-
tain additional information and are updated frequently. Second, in the margin of the
text, we have included the URLs of sites related to the material being discussed. Visit
these sites to further explore a topic you find of particular interest. Finally, we have
added Web exercises to the end of each chapter. These exercises prompt you to visit
sites related to the chapter and to work with real-time data and information.

Web site URLs are subject to frequent change. We have tried to select stable sites, but
we realize that even government URLs change. The publishers web site (www.aw.com
/mishkin) will maintain an updated list of current URLs for your reference.
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A sample Web exercise has been included in this chapter. This is an especially
important example, since it demonstrates how to export data from a web site into
Microsoft® Excel for further analysis. We suggest you work through this problem on
your own so that you will be able to perform this activity when prompted in subse-
quent Web exercises.

Web Exercises <&

[}
-

You have been hired by Risky Ventures, Inc., as a consultant to help them analyze interest rate
trends. They are initially interested in determining the historical relationship between long-
and short-term interest rates. The biggest task you must immediately undertake is collecting
market interest-rate data. You know the best source of this information is the Web.

1. You decide that your best indicator of long-term interest rates is the 30-year U.S. Treasury
note. Your first task is to gather historical data. Go to www.federalreserve.gov/releases/ and
click “H.15 Selected Interest Rates, Historical data.” The site should look like Figure 9.

a. Click on “Historical data.” Scroll down to “U.S. Government securities/Treasury

constant maturities/30 year.” Scroll over to the right and click on “annual.”
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FIGURE 9 Federal Reserve Board Web Site
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b. While you have located an accurate source of historical interest rate data, getting it
onto a spreadsheet will be very tedious. You recall that Excel will let you convert text
data into columns. Begin by highlighting the two columns of data (the year and rate).
Right-click on the mouse and choose copy. Now open Excel and put the cursor in a
cell. Click pasTE. Now choose DATA from the tool bar and click on TEXT TO COLUMNS.
Follow the wizard (Figure 10), checking the fixed-width option. The list of interest
rates should now have the year in one column and the interest rate in the next column.
Label your columns.

Repeat the above steps to collect the 1-year interest rate series. Put it in the column
next to the 30-year series. Be sure to line up the years correctly and delete any years
that are not included in both series.

c. You now want to analyze the interest rates by graphing them. Again highlight the two
columns of data you just created in Excel. Click on the charts icon on the tool bar (or
INSERT/CHART). Select scatter diagram and choose any type of scatter diagram that
connects the dots. Let the Excel wizard take you through the steps of completing the
graph. (See Figure 11.)
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FIGURE 10 Excel Spreadsheet with Interest Rate Data
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FIGURE 11 Excel Graph of Interest Rate Data

Concluding Remarks

The topic of money, banking, and financial markets is an exciting field that directly
affects your life—interest rates influence earnings on your savings and the payments
on loans you may seek on a car or a house, and monetary policy may affect your job
prospects and the prices of goods in the future. Your study of money, banking, and
financial markets will introduce you to many of the controversies about the conduct
of economic policy that are currently the subject of hot debate in the political arena
and will help you gain a clearer understanding of economic phenomena you fre-
quently hear about in the news media. The knowledge you gain will stay with you
and benefit you long after the course is done.

1. Activities in financial markets have direct effects on has a major effect on people’s wealth and on firms’
individuals’ wealth, the behavior of businesses, and the investment decisions), and the foreign exchange market
efficiency of our economy. Three financial markets (because fluctuations in the foreign exchange rate have
deserve particular attention: the bond market (where major consequences for the American economy).

interest rates are determined), the stock market (which
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2. Banks and other financial institutions channel funds
from people who might not put them to productive use
to people who can do so and thus play a crucial role in
improving the efficiency of the economy.

3. Money appears to be a major influence on inflation,
business cycles, and interest rates. Because these
economic variables are so important to the health of the
economy, we need to understand how monetary policy

4.

government fiscal policy because it can be an influential
factor in the conduct of monetary policy.

This textbook stresses the economic way of thinking by
developing a unifying analytic framework for the study
of money, banking, and financial markets using a

few basic economic principles. This textbook also
emphasizes the interaction of theoretical analysis and
empirical data.

is and should be conducted. We also need to study

aggregate income (appendix), p. 20 common stock, p. 5 inflation, p. 10

aggregate output, p. 9 e-finance, p. 8 inflation rate, p. 11

aggregate price level, p. 10 Federal Reserve System (the Fed), p. 12 interest rate, p. 4

asset, p. 3 financial intermediaries, p. 7 monetary policy, p. 12
banks, p. 8 financial markets, p. 3 monetary theory, p. 10
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Questions and Problems :

Questions marked with an asterisk are answered at the end 5.
of the book in an appendix, “Answers to Selected Questions
and Problems.”

unemployment rate, p. 9

OO0

Can you think of any financial innovation in the past
ten years that has affected you personally? Has it made
you better off or worse off? Why?

1. Has the inflation rate in the United States increased or *6.
decreased in the past few years? What about interest 7
rates?

Is everybody worse off when interest rates rise?
. What is the basic activity of banks?

*8. Why are financial markets important to the health of

*2. 1f history repeats itself and we see a decline in the rate the economy?

of money growth, what might you expect to happen to:
a. real output

b. the inflation rate, and

c. interest rates?

9. What is the typical relationship between interest rates
on three-month Treasury bills, long-term Treasury
bonds, and Baa corporate bonds?

*10. What effect might a fall in stock prices have on busi-

3. When was the most recent recession? )
ness investment?

*4. When interest rates fall, how might you change your

cconomic behavior? 11. What effect might a rise in stock prices have on con-
vior?

sumers’ decisions to spend?


gloss18.html
quiz18.html

*12.

13.

*14.

15.

CHAPTER 1

How does a fall in the value of the pound sterling
affect British consumers?

How does an increase in the value of the pound ster-
ling affect American businesses?

Looking at Figure 3, in what years would you have
chosen to visit the Grand Canyon in Arizona rather
than the Tower of London?

When the dollar is worth more in relation to curren-
cies of other countries, are you more likely to buy
American-made or foreign-made jeans? Are U.S. com-
panies that manufacture jeans happier when the dollar
is strong or when it is weak? What about an American
company that is in the business of importing jeans
into the United States?

Why Study Money, Banking, and Financial Markets? 19

Web Exercises ¢

1. In this exercise we are going to practice collecting data

from the Web and graphing it using Excel. Use the

example in the text as a guide. Go to www.forecasts.org

/data/index.htm, click on “stock indices” at the top of

the page then choose the U.S. Stock indices —

monthly option. Finally, choose the Dow Jones

Industrial Average option.

a. Using the method presented in this chapter, move
the data into an Excel spreadsheet.

b. Using the data from a, prepare a graph. Use the
graphing wizard to properly label your axes.

. In Web Exercise 1 you collected and graphed the Dow

Jones Industrial Average. This same site reports fore-

cast values of the DJIA. Go to www.forecasts.org

/data/index.htm and click on “FFC Home” at the top

of the page. Click on the Dow Jones Industrial link

under Forecasts in the far left column.

a. What is the Dow forecast to be in 3 months?

b. What percentage increase is forecast for the next
three months?
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[  Detining Aggregate Output, Income
the Price Level and the Inflation Rate

Because these terms are used so frequently throughout the text, we need to have a
clear understanding of the definitions of aggregate output, income, the price level, and
the inflation rate.

Aggregate Output and Income

The most commonly reported measure of aggregate output, the gross domestic
product (GDP), is the market value of all final goods and services produced in a
country during the course of the year. This measure excludes two sets of items that at
first glance you might think would be included. Purchases of goods that have been
produced in the past, whether a Rembrandt painting or a house built 20 years ago,
are not counted as part of GDP, nor are purchases of stocks or bonds. None of these
enter into GDP because they are not goods and services produced during the course
of the year. Intermediate goods, which are used up in producing final goods and serv-
ices, such as the sugar in a candy bar or the energy used to produce steel, are also not
counted separately as part of GDP. Because the value of the final goods already
includes the value of the intermediate goods, to count them separately would be to
count them twice.

Aggregate income, the total income of factors of production (land, labor, and cap-
ital) from producing goods and services in the economy during the course of the year,
is best thought of as being equal to aggregate output. Because the payments for final
goods and services must eventually flow back to the owners of the factors of produc-
tion as income, income payments must equal payments for final goods and services.
For example, if the economy has an aggregate output of $10 trillion, total income pay-
ments in the economy (aggregate income) are also $10 trillion.

Real Versus Nominal Magnitudes

When the total value of final goods and services is calculated using current prices, the
resulting GDP measure is referred to as nominal GDP. The word nominal indicates that
values are measured using current prices. If all prices doubled but actual production
of goods and services remained the same, nominal GDP would double even though

20



CHAPTER 1 Why Study Money, Banking, and Financial Markets? 21

people would not enjoy the benefits of twice as many goods and services. As a result,
nominal variables can be misleading measures of economic well-being.

A more reliable measure of economic well-being expresses values in terms of
prices for an arbitrary base year, currently 1996. GDP measured with constant prices
is referred to as real GDP, the word real indicating that values are measured in terms
of fixed prices. Real variables thus measure the quantities of goods and services and
do not change because prices have changed, but rather only if actual quantities have
changed.

A brief example will make the distinction clearer. Suppose that you have a nom-
inal income of $30,000 in 2004 and that your nominal income was $15,000 in 1996.
If all prices doubled between 1996 and 2004, are you better off? The answer is no:
Although your income has doubled, your $30,000 buys you only the same amount
of goods because prices have also doubled. A real income measure indicates that your
income in terms of the goods it can buy is the same. Measured in 1996 prices, the
$30,000 of nominal income in 2004 turns out to be only $15,000 of real income.
Because your real income is actually the same in the two years, you are no better or
worse off in 2004 than you were in 1996.

Because real variables measure quantities in terms of real goods and services, they
are typically of more interest than nominal variables. In this text, discussion of aggre-
gate output or aggregate income always refers to real measures (such as real GDP).

Aggregate Price Level

In this chapter, we defined the aggregate price level as a measure of average prices in
the economy. Three measures of the aggregate price level are commonly encountered
in economic data. The first is the GDP deflator, which is defined as nominal GDP
divided by real GDP. Thus if 2004 nominal GDP is $10 trillion but 2004 real GDP in
1996 prices is $9 trillion,
GDP deflator = 0TI _ 1y 1)
$9 trillion

The GDP deflator equation indicates that, on average, prices have risen 11 per-
cent since 1996. Typically, measures of the price level are presented in the form of a
price index, which expresses the price level for the base year (in our example, 1996)
as 100. Thus the GDP deflator for 2004 would be 111.

Another popular measure of the aggregate price level (which officials in the Fed
frequently focus on) is the PCE deflator, which is similar to the GDP deflator and is
defined as nominal personal consumption expenditures (PCE) divided by real PCE.
The measure of the aggregate price level that is most frequently reported in the press
is the consumer price index (CPD. The CPI is measured by pricing a “basket” list of goods
and services bought by a typical urban household. If over the course of the year, the
cost of this basket of goods and services rises from $500 to $600, the CPI has risen by
20 percent. The CPI is also expressed as a price index with the base year equal to 100.

The CPI, the PCE deflator, and the GDP deflator measures of the price level can
be used to convert or deflate a nominal magnitude into a real magnitude. This is
accomplished by dividing the nominal magnitude by the price index. In our example,
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in which the GDP deflator for 2004 is 1.11 (expressed as an index value of 111), real
GDP for 2004 equals

$10 trillion

= $9 trillion in 1996 prices
1.11

which corresponds to the real GDP figure for 2004 mentioned earlier.

Growth Rates and the Inflation Rate

The media often talk about the economy’s growth rate, and particularly the growth
rate of real GDP. A growth rate is defined as the percentage change in a variable,' i.e.,

X, X,
growth rate = =——=1 X 100
Xi—1
where t indicates today and t — 1 a year earlier.
For example, if real GDP grew from $9 trillion in 2004 to $9.5 trillion in 2005,
then the GDP growth rate for 2005 would be 5.6%:
$9.5 trillion — $9 trillion
GDP growth rate = — X 100 = 5.6%
$9 trillion
The inflation rate is defined as the growth rate of the aggregate price level. Thus
if the GDP deflator rose from 111 in 2004 to 113 in 2005, the inflation rate using the
GDP deflator would be 1.8%:

) ) 113 — 111
inflation rate = T X 100 = 1.8%

U the growth rate is for a period less than one year, it is usually reported on an annualized basis; that is, it is con-
verted to the growth rate over a year’s time, assuming that the growth rate remains constant. For GDF, which is
reported quarterly, the annualized growth rate would be approximately four times the percentage change in GDP
from the previous quarter. For example, if GDP rose 3% from the first quarter of 2004 to the second quarter of
2004, then the annualized GDP growth rate for the second quarter of 2004 would be reported as 2% (= 4 X 3%).
(A more accurate calculation would be 2.02%, because a precise quarterly growth rate should be compounded
on a quarterly basis.)
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Inez the Inventor has designed a low-cost robot that cleans house (even does win-
dows), washes the car, and mows the lawn, but she has no funds to put her wonder-
ful invention into production. Walter the Widower has plenty of savings, which he
and his wife accumulated over the years. If we could get Inez and Walter together so
that Walter could provide funds to Inez, Inez’s robot would see the light of day, and
the economy would be better off: We would have cleaner houses, shinier cars, and
more beautiful lawns.

Financial markets (bond and stock markets) and financial intermediaries (banks,
insurance companies, pension funds) have the basic function of getting people like
Inez and Walter together by moving funds from those who have a surplus of funds
(Walter) to those who have a shortage of funds (Inez). More realistically, when IBM
invents a better computer, it may need funds to bring it to market. Similarly, when a
local government needs to build a road or a school, it may need more funds than local
property taxes provide. Well-functioning financial markets and financial intermedi-
aries are crucial to economic health.

To study the effects of financial markets and financial intermediaries on the econ-
omy, we need to acquire an understanding of their general structure and operation.
In this chapter, we learn about the major financial intermediaries and the instruments
that are traded in financial markets as well as how these markets are regulated.

This chapter presents an overview of the fascinating study of financial markets
and institutions. We return to a more detailed treatment of the regulation, structure,
and evolution of the financial system in Chapters 8 through 13.

Function of Financial Markets

Financial markets perform the essential economic function of channeling funds from
households, firms, and governments that have saved surplus funds by spending less
than their income to those that have a shortage of funds because they wish to spend
more than their income. This function is shown schematically in Figure 1. Those who
have saved and are lending funds, the lender-savers, are at the left, and those who
must borrow funds to finance their spending, the borrower-spenders, are at the right.
The principal lender-savers are households, but business enterprises and the govern-
ment (particularly state and local government), as well as foreigners and their gov-
ernments, sometimes also find themselves with excess funds and so lend them out.
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FIGURE 1 Flows of Funds Through the Financial System
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The most important borrower-spenders are businesses and the government (particu-
larly the federal government), but households and foreigners also borrow to finance
their purchases of cars, furniture, and houses. The arrows show that funds flow from
lender-savers to borrower-spenders via two routes.

In direct finance (the route at the bottom of Figure 1), borrowers borrow funds
directly from lenders in financial markets by selling them securities (also called finan-
cial instruments), which are claims on the borrowers future income or assets.
Securities are assets for the person who buys them but liabilities (IOUs or debts) for
the individual or firm that sells (issues) them. For example, if General Motors needs
to borrow funds to pay for a new factory to manufacture electric cars, it might bor-
row the funds from savers by selling them bonds, debt securities that promise to make
payments periodically for a specified period of time.

Why is this channeling of funds from savers to spenders so important to the econ-
omy? The answer is that the people who save are frequently not the same people who
have profitable investment opportunities available to them, the entrepreneurs. Let’s
first think about this on a personal level. Suppose that you have saved $1,000 this
year, but no borrowing or lending is possible because there are no financial markets.
If you do not have an investment opportunity that will permit you to earn income
with your savings, you will just hold on to the $1,000 and will earn no interest.
However, Carl the Carpenter has a productive use for your $1,000: He can use it to
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purchase a new tool that will shorten the time it takes him to build a house, thereby
earning an extra $200 per year. If you could get in touch with Carl, you could lend
him the $1,000 at a rental fee (interest) of $100 per year, and both of you would be
better off. You would earn $100 per year on your $1,000, instead of the zero amount
that you would earn otherwise, while Carl would earn $100 more income per year
(the $200 extra earnings per year minus the $100 rental fee for the use of the funds).

In the absence of financial markets, you and Carl the Carpenter might never get
together. Without financial markets, it is hard to transfer funds from a person who has
no investment opportunities to one who has them; you would both be stuck with the
status quo, and both of you would be worse off. Financial markets are thus essential
to promoting economic efficiency.

The existence of financial markets is also beneficial even if someone borrows for
a purpose other than increasing production in a business. Say that you are recently
married, have a good job, and want to buy a house. You earn a good salary, but
because you have just started to work, you have not yet saved much. Over time, you
would have no problem saving enough to buy the house of your dreams, but by then
you would be too old to get full enjoyment from it. Without financial markets, you
are stuck; you cannot buy the house and must continue to live in your tiny apartment.

If a financial market were set up so that people who had built up savings could
lend you the funds to buy the house, you would be more than happy to pay them some
interest in order to own a home while you are still young enough to enjoy it. Then,
over time, you would pay back your loan. The overall outcome would be such that you
would be better off, as would the persons who made you the loan. They would now
earn some interest, whereas they would not if the financial market did not exist.

Now we can see why financial markets have such an important function in the
economy. They allow funds to move from people who lack productive investment
opportunities to people who have such opportunities. Thus financial markets are crit-
ical for producing an efficient allocation of capital, which contributes to higher pro-
duction and efficiency for the overall economy. Indeed, as we will explore in Chapter
8, when financial markets break down during financial crises, as they have in Mexico,
East Asia, and Argentina in recent years, severe economic hardship results, which can
even lead to dangerous political instability.

Well-functioning financial markets also directly improve the well-being of con-
sumers by allowing them to time their purchases better. They provide funds to young
people to buy what they need and can eventually afford without forcing them to wait
until they have saved up the entire purchase price. Financial markets that are operat-
ing efficiently improve the economic welfare of everyone in the society.

Structure of Financial Markets

Debt and Equity
Markets

Now that we understand the basic function of financial markets, lets look at their
structure. The following descriptions of several categorizations of financial markets
illustrate essential features of these markets.

A firm or an individual can obtain funds in a financial market in two ways. The most
common method is to issue a debt instrument, such as a bond or a mortgage, which
is a contractual agreement by the borrower to pay the holder of the instrument fixed
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dollar amounts at regular intervals (interest and principal payments) until a specified
date (the maturity date), when a final payment is made. The maturity of a debt
instrument is the number of years (term) until that instrument’s expiration date. A
debt instrument is short-term if its maturity is less than a year and long-term if its
maturity is ten years or longer. Debt instruments with a maturity between one and ten
years are said to be intermediate-term.

The second method of raising funds is by issuing equities, such as common
stock, which are claims to share in the net income (income after expenses and taxes)
and the assets of a business. If you own one share of common stock in a company that
has issued one million shares, you are entitled to 1 one-millionth of the firm’s net
income and 1 one-millionth of the firm’s assets. Equities often make periodic pay-
ments (dividends) to their holders and are considered long-term securities because
they have no maturity date. In addition, owning stock means that you own a portion
of the firm and thus have the right to vote on issues important to the firm and to elect
its directors.

The main disadvantage of owning a corporation’s equities rather than its debt is
that an equity holder is a residual claimant; that is, the corporation must pay all its
debt holders before it pays its equity holders. The advantage of holding equities is that
equity holders benefit directly from any increases in the corporation’s profitability or
asset value because equities confer ownership rights on the equity holders. Debt hold-
ers do not share in this benefit, because their dollar payments are fixed. We examine
the pros and cons of debt versus equity instruments in more detail in Chapter 8,
which provides an economic analysis of financial structure.

The total value of equities in the United States has typically fluctuated between
$1 and $20 trillion since the early 1970s, depending on the prices of shares. Although
the average person is more aware of the stock market than any other financial mar-
ket, the size of the debt market is often larger than the size of the equities market: The
value of debt instruments was $20 trillion at the end of 2002 while the value of equi-
ties was $11 trillion at the end of 2002.

A primary market is a financial market in which new issues of a security, such as a
bond or a stock, are sold to initial buyers by the corporation or government agency
borrowing the funds. A secondary market is a financial market in which securities
that have been previously issued (and are thus secondhand) can be resold.

The primary markets for securities are not well known to the public because the
selling of securities to initial buyers often takes place behind closed doors. An impor-
tant financial institution that assists in the initial sale of securities in the primary mar-
ket is the investment bank. It does this by underwriting securities: It guarantees a
price for a corporation’s securities and then sells them to the public.

The New York and American stock exchanges and NASDAQ), in which previously
issued stocks are traded, are the best-known examples of secondary markets, although
the bond markets, in which previously issued bonds of major corporations and the
U.S. government are bought and sold, actually have a larger trading volume. Other
examples of secondary markets are foreign exchange markets, futures markets, and
options markets. Securities brokers and dealers are crucial to a well-functioning sec-
ondary market. Brokers are agents of investors who match buyers with sellers of secu-
rities; dealers link buyers and sellers by buying and selling securities at stated prices.

When an individual buys a security in the secondary market, the person who has
sold the security receives money in exchange for the security, but the corporation that
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issued the security acquires no new funds. A corporation acquires new funds only
when its securities are first sold in the primary market. Nonetheless, secondary mar-
kets serve two important functions. First, they make it easier and quicker to sell these
financial instruments to raise cash; that is, they make the financial instruments more
liquid. The increased liquidity of these instruments then makes them more desirable
and thus easier for the issuing firm to sell in the primary market. Second, they deter-
mine the price of the security that the issuing firm sells in the primary market. The
investors that buy securities in the primary market will pay the issuing corporation
no more than the price they think the secondary market will set for this security. The
higher the security’s price in the secondary market, the higher will be the price that
the issuing firm will receive for a new security in the primary market, and hence the
greater the amount of financial capital it can raise. Conditions in the secondary mar-
ket are therefore the most relevant to corporations issuing securities. It is for this rea-
son that books like this one, that deal with financial markets, focus on the behavior
of secondary markets rather than primary markets.

Secondary markets can be organized in two ways. One is to organize exchanges,
where buyers and sellers of securities (or their agents or brokers) meet in one central
location to conduct trades. The New York and American stock exchanges for stocks
and the Chicago Board of Trade for commodities (wheat, corn, silver, and other raw
materials) are examples of organized exchanges.

The other method of organizing a secondary market is to have an over-the-
counter (OTC) market, in which dealers at different locations who have an inven-
tory of securities stand ready to buy and sell securities “over the counter” to anyone
who comes to them and is willing to accept their prices. Because over-the-counter
dealers are in computer contact and know the prices set by one another, the OTC
market is very competitive and not very different from a market with an organized
exchange.

Many common stocks are traded over-the-counter, although a majority of the
largest corporations have their shares traded at organized stock exchanges such as the
New York Stock Exchange. The U.S. government bond market, with a larger trading
volume than the New York Stock Exchange, is set up as an over-the-counter market.
Forty or so dealers establish a “market” in these securities by standing ready to buy
and sell U.S. government bonds. Other over-the-counter markets include those that
trade other types of financial instruments such as negotiable certificates of deposit,
federal funds, banker’s acceptances, and foreign exchange.

Another way of distinguishing between markets is on the basis of the maturity of the
securities traded in each market. The money market is a financial market in which
only short-term debt instruments (generally those with original maturity of less than
one year) are traded; the capital market is the market in which longer-term debt
(generally those with original maturity of one year or greater) and equity instruments
are traded. Money market securities are usually more widely traded than longer-term
securities and so tend to be more liquid. In addition, as we will see in Chapter 4,
short-term securities have smaller fluctuations in prices than long-term securities,
making them safer investments. As a result, corporations and banks actively use the
money market to earn interest on surplus funds that they expect to have only tem-
porarily. Capital market securities, such as stocks and long-term bonds, are often
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held by financial intermediaries such as insurance companies and pension funds,
which have little uncertainty about the amount of funds they will have available in
the future.!

Internationalization of Financial Markets

International
Bond Market,
Eurobonds, and
Eurocurrencies

The growing internationalization of financial markets has become an important trend.
Before the 1980s, U.S. financial markets were much larger than financial markets out-
side the United States, but in recent years the dominance of U.S. markets has been
disappearing. The extraordinary growth of foreign financial markets has been the
result of both large increases in the pool of savings in foreign countries such as Japan
and the deregulation of foreign financial markets, which has enabled them to expand
their activities. American corporations and banks are now more likely to tap interna-
tional capital markets to raise needed funds, and American investors often seek
investment opportunities abroad. Similarly, foreign corporations and banks raise
funds from Americans, and foreigners have become important investors in the United
States. A look at international bond markets and world stock markets will give us a
picture of how this globalization of financial markets is taking place.

The traditional instruments in the international bond market are known as foreign
bonds. Foreign bonds are sold in a foreign country and are denominated in that
country’s currency. For example, if the German automaker Porsche sells a bond in the
United States denominated in U.S. dollars, it is classified as a foreign bond. Foreign
bonds have been an important instrument in the international capital market for cen-
turies. In fact, a large percentage of U.S. railroads built in the nineteenth century were
financed by sales of foreign bonds in Britain.

A more recent innovation in the international bond market is the Eurobond, a
bond denominated in a currency other than that of the country in which it is sold—
for example, a bond denominated in U.S. dollars sold in London. Currently, over 80
percent of the new issues in the international bond market are Eurobonds, and the
market for these securities has grown very rapidly. As a result, the Eurobond market
is now larger than the U.S. corporate bond market.

A variant of the Eurobond is Eurocurrencies, which are foreign currencies
deposited in banks outside the home country. The most important of the Euro-
currencies are Eurodollars, which are U.S. dollars deposited in foreign banks outside
the United States or in foreign branches of U.S. banks. Because these short-term
deposits earn interest, they are similar to short-term Eurobonds. American banks bor-
row Eurodollar deposits from other banks or from their own foreign branches, and
Eurodollars are now an important source of funds for American banks (over $190 bil-
lion outstanding).

Note that the new currency, the euro, can create some confusion about the terms
Eurobond, Eurocurrencies, and Eurodollars. A bond denominated in euros is called a

L you would like more detail about the different types of money and capital market instruments, you can find
this information in an appendix to this chapter, which can be found on this book’s web site at www.aw.com/mishkin.
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Eurobond only if it is sold outside the countries that have adopted the euro. In fact, most
Eurobonds are not denominated in euros but are instead denominated in U.S. dollars.
Similarly, Eurodollars have nothing to do with euros, but are instead U.S. dollars
deposited in banks outside the United States.

Until recently, the U.S. stock market was by far the largest in the world, but foreign
stock markets have been growing in importance. Now the United States is not always
number one: In the mid-1980s, the value of stocks traded in Japan at times exceeded
the value of stocks traded in the United States. The increased interest in foreign stocks
has prompted the development in the United States of mutual funds specializing in
trading in foreign stock markets. American investors now pay attention not only to
the Dow Jones Industrial Average but also to stock price indexes for foreign stock
markets such as the Nikkei 225 Average (Tokyo) and the Financial Times—Stock
Exchange 100-Share Index (London).

The internationalization of financial markets is having profound effects on the
United States. Foreigners, particularly the Japanese, are not only providing funds to
corporations in the United States, but are also helping finance the federal government.
Without these foreign funds, the U.S. economy would have grown far less rapidly in
the last twenty years. The internationalization of financial markets is also leading the
way to a more integrated world economy in which flows of goods and technology
between countries are more commonplace. In later chapters, we will encounter many
examples of the important roles that international factors play in our economy.

Function of Financial Intermediaries

Transaction Costs

As shown in Figure 1 (p. 24), funds can move from lenders to borrowers by a second
route, called indirect finance because it involves a financial intermediary that stands
between the lender-savers and the borrower-spenders and helps transfer funds from one
to the other. A financial intermediary does this by borrowing funds from the lender-
savers and then using these funds to make loans to borrower-spenders. For example, a
bank might acquire funds by issuing a liability to the public (an asset for the public) in
the form of savings deposits. It might then use the funds to acquire an asset by making
a loan to General Motors or by buying a GM bond in the financial market. The ultimate
result is that funds have been transferred from the public (the lender-savers) to GM (the
borrower-spender) with the help of the financial intermediary (the bank).

The process of indirect finance using financial intermediaries, called financial
intermediation, is the primary route for moving funds from lenders to borrowers.
Indeed, although the media focus much of their attention on securities markets, par-
ticularly the stock market, financial intermediaries are a far more important source of
financing for corporations than securities markets are. This is true not only for the
United States but for other industrialized countries as well (see Box 1). Why are finan-
cial intermediaries and indirect finance so important in financial markets? To answer
this question, we need to understand the role of transaction costs, risk sharing, and
information costs in financial markets.

Transaction costs, the time and money spent in carrying out financial transactions,
are a major problem for people who have excess funds to lend. As we have seen, Carl
the Carpenter needs $1,000 for his new tool, and you know that it is an excellent
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Following the Financial News
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investment opportunity. You have the cash and would like to lend him the money, but
to protect your investment, you have to hire a lawyer to write up the loan contract
that specifies how much interest Carl will pay you, when he will make these interest
payments, and when he will repay you the $1,000. Obtaining the contract will cost
you $500. When you figure in this transaction cost for making the loan, you realize
that you can't earn enough from the deal (you spend $500 to make perhaps $100)
and reluctantly tell Carl that he will have to look elsewhere.

This example illustrates that small savers like you or potential borrowers like Carl
might be frozen out of financial markets and thus be unable to benefit from them. Can
anyone come to the rescue? Financial intermediaries can.

Financial intermediaries can substantially reduce transaction costs because they
have developed expertise in lowering them; because their large size allows them to
take advantage of economies of scale, the reduction in transaction costs per dollar of
transactions as the size (scale) of transactions increases. For example, a bank knows
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The Importance of Financial Intermediaries to Securities Markets: An International Comparison

Patterns of financing corporations differ across coun-
tries, but one key fact emerges. Studies of the major
developed countries, including the United States,
Canada, Great Britain, Japan, Italy, Germany, and
France, show that when businesses go looking for
funds to finance their activities, they usually obtain
them indirectly through financial intermediaries and
not directly from securities markets.* Even in the
United States and Canada, which have the most
developed securities markets in the world, loans from
financial intermediaries are far more important for
corporate finance than securities markets are. The
countries that have made the least use of securities
markets are Germany and Japan; in these two coun-
tries, financing from financial intermediaries has been

almost ten times greater than that from securities
markets. However, with the deregulation of Japanese
securities markets in recent years, the share of corpo-
rate financing by financial intermediaries has been
declining relative to the use of securities markets.

Although the dominance of financial intermedi-
aries over securities markets is clear in all countries,
the relative importance of bond versus stock markets
differs widely across countries. In the United States, the
bond market is far more important as a source of cor-
porate finance: On average, the amount of new financ-
ing raised using bonds is ten times the amount using
stocks. By contrast, countries such as France and
Italy make use of equities markets more than the
bond market to raise capital.

*See, for example, Colin Mayer, “Financial Systems, Corporate Finance, and Economic Development,” in Asymmetric Information, Corporate Finance, and
Investment, ed. R. Glenn Hubbard (Chicago: University of Chicago Press, 1990), pp. 307-332.

how to find a good lawyer to produce an airtight loan contract, and this contract can
be used over and over again in its loan transactions, thus lowering the legal cost per
transaction. Instead of a loan contract (which may not be all that well written) cost-
ing $500, a bank can hire a topflight lawyer for $5,000 to draw up an airtight loan
contract that can be used for 2,000 loans at a cost of $2.50 per loan. At a cost of $2.50
per loan, it now becomes profitable for the financial intermediary to lend Carl the
$1,000.

Because financial intermediaries are able to reduce transaction costs substantially,
they make it possible for you to provide funds indirectly to people like Carl with pro-
ductive investment opportunities. In addition, a financial intermediary’s low transac-
tion costs mean that it can provide its customers with liquidity services, services that
make it easier for customers to conduct transactions. For example, banks provide
depositors with checking accounts that enable them to pay their bills easily. In addi-
tion, depositors can earn interest on checking and savings accounts and yet still con-
vert them into goods and services whenever necessary.

Risk Sharing Another benefit made possible by the low transaction costs of financial institutions is
that they can help reduce the exposure of investors to risk; that is, uncertainty about
the returns investors will earn on assets. Financial intermediaries do this through the
process known as risk sharing: they create and sell assets with risk characteristics
that people are comfortable with, and the intermediaries then use the funds they

acquire by selling these assets to purchase other assets that may have far more risk.
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Asymmetric
Information:
Adverse Selection
and Moral Hazard

Low transaction costs allow financial intermediaries to do risk sharing at low cost,
enabling them to earn a profit on the spread between the returns they earn on risky
assets and the payments they make on the assets they have sold. This process of risk
sharing is also sometimes referred to as asset transformation, because in a sense,
risky assets are turned into safer assets for investors.

Financial intermediaries also promote risk sharing by helping individuals to diver-
sify and thereby lower the amount of risk to which they are exposed. Diversification
entails investing in a collection (portfolio) of assets whose returns do not always move
together, with the result that overall risk is lower than for individual assets.
(Diversification is just another name for the old adage that “you shouldn't put all your
eggs in one basket.”) Low transaction costs allow financial intermediaries to do this by
pooling a collection of assets into a new asset and then selling it to individuals.

The presence of transaction costs in financial markets explains, in part, why financial
intermediaries and indirect finance play such an important role in financial markets.
An additional reason is that in financial markets, one party often does not know
enough about the other party to make accurate decisions. This inequality is called
asymmetric information. For example, a borrower who takes out a loan usually has
better information about the potential returns and risk associated with the investment
projects for which the funds are earmarked than the lender does. Lack of information
creates problems in the financial system on two fronts: before the transaction is
entered into and after.?

Adverse selection is the problem created by asymmetric information before the
transaction occurs. Adverse selection in financial markets occurs when the potential
borrowers who are the most likely to produce an undesirable (adverse) outcome—the
bad credit risks—are the ones who most actively seek out a loan and are thus most
likely to be selected. Because adverse selection makes it more likely that loans might
be made to bad credit risks, lenders may decide not to make any loans even though
there are good credit risks in the marketplace.

To understand why adverse selection occurs, suppose that you have two aunts to
whom you might make a loan—Aunt Louise and Aunt Sheila. Aunt Louise is a con-
servative type who borrows only when she has an investment she is quite sure will
pay off. Aunt Sheila, by contrast, is an inveterate gambler who has just come across a
get-rich-quick scheme that will make her a millionaire if she can just borrow $1,000
to invest in it. Unfortunately, as with most get-rich-quick schemes, there is a high
probability that the investment won't pay off and that Aunt Sheila will lose the
$1,000.

Which of your aunts is more likely to call you to ask for a loan? Aunt Sheila, of
course, because she has so much to gain if the investment pays off. You, however,
would not want to make a loan to her because there is a high probability that her
investment will turn sour and she will be unable to pay you back.

If you knew both your aunts very well—that is, if your information were not
asymmetric—you wouldn’t have a problem, because you would know that Aunt
Sheila is a bad risk and so you would not lend to her. Suppose, though, that you don't

2 . . . .
Asymmetric information and the adverse selection and moral hazard concepts are also crucial problems for the
insurance industry (see Chapter 12).
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know your aunts well. You are more likely to lend to Aunt Sheila than to Aunt Louise
because Aunt Sheila would be hounding you for the loan. Because of the possibility
of adverse selection, you might decide not to lend to either of your aunts, even though
there are times when Aunt Louise, who is an excellent credit risk, might need a loan
for a worthwhile investment.

Moral hazard is the problem created by asymmetric information after the trans-
action occurs. Moral hazard in financial markets is the risk (hazard) that the borrower
might engage in activities that are undesirable (immoral) from the lender’s point of
view, because they make it less likely that the loan will be paid back. Because moral
hazard lowers the probability that the loan will be repaid, lenders may decide that
they would rather not make a loan.

As an example of moral hazard, suppose that you made a $1,000 loan to another
relative, Uncle Melvin, who needs the money to purchase a word processor so he can
set up a business typing students’ term papers. Once you have made the loan, how-
ever, Uncle Melvin is more likely to slip off to the track and play the horses. If he bets
on a 20-to-1 long shot and wins with your money, he is able to pay you back your
$1,000 and live high off the hog with the remaining $19,000. But if he loses, as is
likely, you don't get paid back, and all he has lost is his reputation as a reliable,
upstanding uncle. Uncle Melvin therefore has an incentive to go to the track because
his gains ($19,000) if he bets correctly are much greater than the cost to him (his rep-
utation) if he bets incorrectly. If you knew what Uncle Melvin was up to, you would
prevent him from going to the track, and he would not be able to increase the moral
hazard. However, because it is hard for you to keep informed about his where-
abouts—that is, because information is asymmetric—there is a good chance that
Uncle Melvin will go to the track and you will not get paid back. The risk of moral
hazard might therefore discourage you from making the $1,000 loan to Uncle Melvin,
even if you were sure that you would be paid back if he used it to set up his business.

4 .
Study Guide

Because the concepts of adverse selection and moral hazard are extremely useful in
understanding the behavior we examine in this and many of the later chapters (and
in life in general), you must understand them fully. One way to distinguish between
them is to remember that adverse selection is a problem of asymmetric information
before entering into a transaction, whereas moral hazard is a problem of asymmetric
information after the transaction has occurred. A helpful way to nail down these con-
cepts is to think of other examples, for financial or other types of transactions, in
which adverse selection or moral hazard plays a role. Several problems at the end of
the chapter provide additional examples of situations involving adverse selection and
moral hazard.

The problems created by adverse selection and moral hazard are an important
impediment to well-functioning financial markets. Again, financial intermediaries can
alleviate these problems.

With financial intermediaries in the economy, small savers can provide their funds
to the financial markets by lending these funds to a trustworthy intermediary—say, the
Honest John Bank—which in turn lends the funds out either by making loans or by
buying securities such as stocks or bonds. Successful financial intermediaries have
higher earnings on their investments than small savers, because they are better
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equipped than individuals to screen out bad credit risks from good ones, thereby
reducing losses due to adverse selection. In addition, financial intermediaries have high
earnings because they develop expertise in monitoring the parties they lend to, thus
reducing losses due to moral hazard. The result is that financial intermediaries can
afford to pay lender-savers interest or provide substantial services and still earn a profit.
As we have seen, financial intermediaries play an important role in the economy
because they provide liquidity services, promote risk sharing, and solve information
problems. The success of financial intermediaries in performing this role is evidenced
by the fact that most Americans invest their savings with them and obtain loans from
them. Financial intermediaries play a key role in improving economic efficiency
because they help financial markets channel funds from lender-savers to people with
productive investment opportunities. Without a well-functioning set of financial
intermediaries, it is very hard for an economy to reach its full potential. We will
explore further the role of financial intermediaries in the economy in Part III.

Financial Intermediaries

Depository
Institutions

We have seen why financial intermediaries play such an important role in the econ-
omy. Now we look at the principal financial intermediaries themselves and how they
perform the intermediation function. They fall into three categories: depository insti-
tutions (banks), contractual savings institutions, and investment intermediaries. Table
1 provides a guide to the discussion of the financial intermediaries that fit into these
three categories by describing their primary liabilities (sources of funds) and assets
(uses of funds). The relative size of these intermediaries in the United States is indi-
cated in Table 2, which lists the amount of their assets at the end of 1970, 1980, 1990,
and 2002.

Depository institutions (for simplicity, we refer to these as banks throughout this text)
are financial intermediaries that accept deposits from individuals and institutions and
make loans. The study of money and banking focuses special attention on this group
of financial institutions, because they are involved in the creation of deposits, an
important component of the money supply. These institutions include commercial
banks and the so-called thrift institutions (thrifts): savings and loan associations,
mutual savings banks, and credit unions.

Commercial Banks. These financial intermediaries raise funds primarily by issuing
checkable deposits (deposits on which checks can be written), savings deposits
(deposits that are payable on demand but do not allow their owner to write checks),
and time deposits (deposits with fixed terms to maturity). They then use these funds
to make commercial, consumer, and mortgage loans and to buy U.S. government
securities and municipal bonds. There are slightly fewer than 8,000 commercial
banks in the United States, and as a group, they are the largest financial intermediary
and have the most diversified portfolios (collections) of assets.

Savings and Loan Associations (S&Ls) and Mutual Savings Banks. These depository insti-
tutions, of which there are approximately 1,500, obtain funds primarily through savings
deposits (often called shares) and time and checkable deposits. In the past, these insti-
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Table 1 Primary Assets and Liabilities of Financial Intermediaries

Primary Liabilities Primary Assets
Type of Intermediary (Sources of Funds) (Uses of Funds)

Depository institutions (banks)

Commercial banks Deposits Business and consumer
loans, mortgages, U.S.
government securities
and municipal bonds

Savings and loan associations Deposits Mortgages
Mutual savings banks Deposits Mortgages
Credit unions Deposits Consumer loans

Contractual savings institutions

Life insurance companies Premiums from policies Corporate bonds and
mortgages
Fire and casualty insurance Premiums from policies Municipal bonds,
companies corporate bonds and
stock, U.S. government
securities
Pension funds, government Employer and employee Corporate bonds and stock
retirement funds contributions

Investment intermediaries

Finance companies Commercial paper, Consumer and business
stocks, bonds loans

Mutual funds Shares Stocks, bonds

Money market mutual funds Shares Money market instruments

tutions were constrained in their activities and mostly made mortgage loans for resi-
dential housing. Over time, these restrictions have been loosened so that the distinction
between these depository institutions and commercial banks has blurred. These inter-
mediaries have become more alike and are now more competitive with each other.

Credit Unions. These financial institutions, numbering about 9,500, are very small
cooperative lending institutions organized around a particular group: union mem-
bers, employees of a particular firm, and so forth. They acquire funds from deposits
called shares and primarily make consumer loans.

Contractual Contractual savings institutions, such as insurance companies and pension funds, are
Savings financial intermediaries that acquire funds at periodic intervals on a contractual basis.
Institutions Because they can predict with reasonable accuracy how much they will have to pay
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Table 2 Principal Financial Intermediaries and Value of Their Assets

Value of Assets
($ billions, end of year)

Type of Intermediary 1970 1980 1990 2002
Depository institutions (banks)
Commercial banks 517 1,481 3,334 7,161
Savings and loan associations

and mutual savings banks 250 792 1,365 1,338
Credit unions 18 67 215 553
Contractual savings institutions
Life insurance companies 201 464 1,367 3,269
Fire and casualty insurance companies 50 182 533 894
Pension funds (private) 112 504 1,629 3,531
State and local government retirement funds 60 197 737 1,895
Investment intermediaries
Finance companies 64 205 610 1,165
Mutual funds 47 70 654 3,419
Money market mutual funds 0 76 498 2,106

Source: Federal Reserve Flow of Funds Accounts: www.federalreserve.gov/releases/Z1/LevelTables.

out in benefits in the coming years, they do not have to worry as much as depository
institutions about losing funds. As a result, the liquidity of assets is not as important
a consideration for them as it is for depository institutions, and they tend to invest
their funds primarily in long-term securities such as corporate bonds, stocks, and
mortgages.

Life Insurance Companies. Life insurance companies insure people against financial
hazards following a death and sell annuities (annual income payments upon retire-
ment). They acquire funds from the premiums that people pay to keep their policies
in force and use them mainly to buy corporate bonds and mortgages. They also pur-
chase stocks, but are restricted in the amount that they can hold. Currently, with $3.3
trillion in assets, they are among the largest of the contractual savings institutions.

Fire and Casualty Insurance Companies. These companies insure their policyholders
against loss from theft, fire, and accidents. They are very much like life insurance
companies, receiving funds through premiums for their policies, but they have a
greater possibility of loss of funds if major disasters occur. For this reason, they use
their funds to buy more liquid assets than life insurance companies do. Their largest
holding of assets is municipal bonds; they also hold corporate bonds and stocks and
U.S. government securities.
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Pension Funds and Government Retirement Funds. Private pension funds and state and
local retirement funds provide retirement income in the form of annuities to employ-
ees who are covered by a pension plan. Funds are acquired by contributions from
employers or from employees, who either have a contribution automatically deducted
from their paychecks or contribute voluntarily. The largest asset holdings of pension
funds are corporate bonds and stocks. The establishment of pension funds has been
actively encouraged by the federal government, both through legislation requiring
pension plans and through tax incentives to encourage contributions.

This category of financial intermediaries includes finance companies, mutual funds,
and money market mutual funds.

Finance Companies. Finance companies raise funds by selling commercial paper (a
short-term debt instrument) and by issuing stocks and bonds. They lend these funds
to consumers, who make purchases of such items as furniture, automobiles, and
home improvements, and to small businesses. Some finance companies are organized
by a parent corporation to help sell its product. For example, Ford Motor Credit
Company makes loans to consumers who purchase Ford automobiles.

Mutual Funds.  These financial intermediaries acquire funds by selling shares to many
individuals and use the proceeds to purchase diversified portfolios of stocks and
bonds. Mutual funds allow shareholders to pool their resources so that they can take
advantage of lower transaction costs when buying large blocks of stocks or bonds. In
addition, mutual funds allow shareholders to hold more diversified portfolios than
they otherwise would. Shareholders can sell (redeem) shares at any time, but the
value of these shares will be determined by the value of the mutual fund’s holdings of
securities. Because these fluctuate greatly, the value of mutual fund shares will too;
therefore, investments in mutual funds can be risky.

Money Market Mutual Funds. These relatively new financial institutions have the char-
acteristics of a mutual fund but also function to some extent as a depository institution
because they offer deposit-type accounts. Like most mutual funds, they sell shares to
acquire funds that are then used to buy money market instruments that are both safe
and very liquid. The interest on these assets is then paid out to the shareholders.

A key feature of these funds is that shareholders can write checks against the
value of their shareholdings. In effect, shares in a money market mutual fund func-
tion like checking account deposits that pay interest. Money market mutual funds
have experienced extraordinary growth since 1971, when they first appeared. By
2002, their assets had climbed to nearly $2.1 trillion.

Regulation of the Financial System

The financial system is among the most heavily regulated sectors of the American
economy. The government regulates financial markets for two main reasons: to
increase the information available to investors and to ensure the soundness of the
financial system. We will examine how these two reasons have led to the present reg-
ulatory environment. As a study aid, the principal regulatory agencies of the U.S.
financial system are listed in Table 3.
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Table 3 Principal Regulatory Agencies of the U.S. Financial System

Regulatory Agency

Securities and Exchange
Commission (SEC)

Commodities Futures
Trading Commission
(CFTC)

Office of the Comptroller
of the Currency

National Credit Union
Administration (NCUA)

State banking and
insurance commissions

Federal Deposit Insurance
Corporation (FDIC)

Federal Reserve System

Office of Thrift Supervision

Subject of Regulation

Organized exchanges
and financial markets

Futures market
exchanges

Federally chartered
commercial banks

Federally chartered
credit unions

State-chartered
depository institutions

Commercial banks,
mutual savings banks,
savings and loan
associations

All depository institutions

Savings and loan associations

Nature of Regulations

Requires disclosure of
information, restricts insider
trading

Regulates procedures for trading
in futures markets

Charters and examines the
books of federally chartered
commercial banks and
imposes restrictions on assets
they can hold

Charters and examines the
books of federally chartered
credit unions and imposes
restrictions on assets they can

hold

Charters and examines the
books of state-chartered
banks and insurance
companies, imposes
restrictions on assets they can
hold, and imposes restrictions
on branching

Provides insurance of up to
$100,000 for each depositor
at a bank, examines the books
of insured banks, and
imposes restrictions on assets
they can hold

Examines the books of
commercial banks that are
members of the system, sets

reserve requirements for all
banks

Examines the books of savings
and loan associations,
imposes restrictions on assets
they can hold
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Asymmetric information in financial markets means that investors may be subject to
adverse selection and moral hazard problems that may hinder the efficient operation
of financial markets. Risky firms or outright crooks may be the most eager to sell secu-
rities to unwary investors, and the resulting adverse selection problem may keep
investors out of financial markets. Furthermore, once an investor has bought a secu-
rity, thereby lending money to a firm, the borrower may have incentives to engage in
risky activities or to commit outright fraud. The presence of this moral hazard prob-
lem may also keep investors away from financial markets. Government regulation can
reduce adverse selection and moral hazard problems in financial markets and increase
their efficiency by increasing the amount of information available to investors.

As a result of the stock market crash in 1929 and revelations of widespread fraud
in the aftermath, political demands for regulation culminated in the Securities Act of
1933 and the establishment of the Securities and Exchange Commission (SEC). The
SEC requires corporations issuing securities to disclose certain information about their
sales, assets, and earnings to the public and restricts trading by the largest stockholders
(known as insiders) in the corporation. By requiring disclosure of this information and
by discouraging insider trading, which could be used to manipulate security prices, the
SEC hopes that investors will be better informed and be protected from some of the
abuses in financial markets that occurred before 1933. Indeed, in recent years, the SEC
has been particularly active in prosecuting people involved in insider trading.

Asymmetric information can also lead to widespread collapse of financial intermedi-
aries, referred to as a financial panic. Because providers of funds to financial inter-
mediaries may not be able to assess whether the institutions holding their funds are
sound, if they have doubts about the overall health of financial intermediaries, they
may want to pull their funds out of both sound and unsound institutions. The possi-
ble outcome is a financial panic that produces large losses for the public and causes
serious damage to the economy. To protect the public and the economy from finan-
cial panics, the government has implemented six types of regulations.

Restrictions on Entry. State banking and insurance commissions, as well as the Office
of the Comptroller of the Currency (an agency of the federal government), have cre-
ated very tight regulations governing who is allowed to set up a financial intermedi-
ary. Individuals or groups that want to establish a financial intermediary, such as a
bank or an insurance company, must obtain a charter from the state or the federal
government. Only if they are upstanding citizens with impeccable credentials and a
large amount of initial funds will they be given a charter.

Disclosure. There are stringent reporting requirements for financial intermediaries.
Their bookkeeping must follow certain strict principles, their books are subject to
periodic inspection, and they must make certain information available to the public.

Restrictions on Assets and Activities. There are restrictions on what financial interme-
diaries are allowed to do and what assets they can hold. Before you put your funds
into a bank or some other such institution, you would want to know that your funds
are safe and that the bank or other financial intermediary will be able to meet its obli-
gations to you. One way of doing this is to restrict the financial intermediary from
engaging in certain risky activities. Legislation passed in 1933 (repealed in 1999) sep-
arated commercial banking from the securities industry so that banks could not
engage in risky ventures associated with this industry. Another way is to restrict financial
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Financial
Regulation Abroad

intermediaries from holding certain risky assets, or at least from holding a greater
quantity of these risky assets than is prudent. For example, commercial banks and
other depository institutions are not allowed to hold common stock because stock
prices experience substantial fluctuations. Insurance companies are allowed to hold
common stock, but their holdings cannot exceed a certain fraction of their total assets.

Deposit Insurance. The government can insure people’s deposits so that they do not
suffer any financial loss if the financial intermediary that holds these deposits should
fail. The most important government agency that provides this type of insurance is
the Federal Deposit Insurance Corporation (FDIC), which insures each depositor at a
commercial bank or mutual savings bank up to a loss of $100,000 per account. All
commercial and mutual savings banks, with a few minor exceptions, are contributers
to the FDIC’s Bank Insurance Fund, which is used to pay off depositors in the case of
a bank’s failure. The FDIC was created in 1934 after the massive bank failures of
1930-1933, in which the savings of many depositors at commercial banks were
wiped out. Similar government agencies exist for other depository institutions: The
Savings Association Insurance Fund (part of the FDIC) provides deposit insurance for
savings and loan associations, and the National Credit Union Share Insurance Fund
(NCUSIF) does the same for credit unions.

Limits on Competition. Politicians have often declared that unbridled competition
among financial intermediaries promotes failures that will harm the public. Although
the evidence that competition does this is extremely weak, it has not stopped the state
and federal governments from imposing many restrictive regulations. First are the
restrictions on the opening of additional locations (branches). In the past, banks were
not allowed to open up branches in other states, and in some states, banks were
restricted from opening additional locations.

Restrictions on Interest Rates. Competition has also been inhibited by regulations
that impose restrictions on interest rates that can be paid on deposits. For decades
after 1933, banks were prohibited from paying interest on checking accounts. In
addition, until 1986, the Federal Reserve System had the power under Regulation Q
to set maximum interest rates that banks could pay on savings deposits. These regu-
lations were instituted because of the widespread belief that unrestricted interest-rate
competition helped encourage bank failures during the Great Depression. Later evi-
dence does not seem to support this view, and restrictions like Regulation Q have
been abolished.

In later chapters, we will look more closely at government regulation of financial
markets and will see whether it has improved the functioning of financial markets.

Not surprisingly, given the similarity of the economic system here and in Japan,
Canada, and the nations of Western Europe, financial regulation in these countries is
similar to financial regulation in the United States. The provision of information is
improved by requiring corporations issuing securities to report details about assets and
liabilities, earnings, and sales of stock, and by prohibiting insider trading. The sound-
ness of intermediaries is ensured by licensing, periodic inspection of financial inter-
mediaries’ books, and the provision of deposit insurance (although its coverage is
smaller than in the United States and its existence is often intentionally not advertised).

The major differences between financial regulation in the United States and
abroad relate to bank regulation. In the past, the United States was the only industri-
alized country to subject banks to restrictions on branching, which limited banks’ size
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and restricted them to certain geographic regions. (These restrictions were abolished
by legislation in 1994.) U.S. banks are also the most restricted in the range of assets
they may hold. Banks abroad frequently hold shares in commercial firms; in Japan
and Germany, those stakes can be sizable.

1. The basic function of financial markets is to channel

funds from savers who have an excess of funds to
spenders who have a shortage of funds. Financial
markets can do this either through direct finance, in
which borrowers borrow funds directly from lenders by
selling them securities, or through indirect finance,
which involves a financial intermediary that stands
between the lender-savers and the borrower-spenders
and helps transfer funds from one to the other. This
channeling of funds improves the economic welfare of
everyone in the society, because it allows funds to move
from people who have no productive investment
opportunities to those who have such opportunities,
thereby contributing to increased efficiency in the
economy. In addition, channeling of funds directly
benefits consumers by allowing them to make
purchases when they need them most.

. Financial markets can be classified as debt and equity
markets, primary and secondary markets, exchanges
and over-the-counter markets, and money and capital
markets.

. An important trend in recent years is the growing
internationalization of financial markets. Eurobonds,
which are denominated in a currency other than that of
the country in which they are sold, are now the
dominant security in the international bond market and
have surpassed U.S. corporate bonds as a source of new
funds. Eurodollars, which are U.S. dollars deposited in
foreign banks, are an important source of funds for
American banks.

4. Financial intermediaries are financial institutions that

acquire funds by issuing liabilities and in turn use those
funds to acquire assets by purchasing securities or
making loans. Financial intermediaries play an
important role in the financial system, because they
reduce transaction costs, allow risk sharing, and solve
problems created by adverse selection and moral
hazard. As a result, financial intermediaries allow small
savers and borrowers to benefit from the existence of
financial markets, thereby increasing the efficiency of
the economy.

. The principal financial intermediaries fall into three

categories: (a) banks—commercial banks, savings and
loan associations, mutual savings banks, and credit
unions; (b) contractual savings institutions—Ilife
insurance companies, fire and casualty insurance
companies, and pension funds; and (¢) investment
intermediaries—finance companies, mutual funds, and
money market mutual funds.

. The government regulates financial markets and

financial intermediaries for two main reasons: to
increase the information available to investors and to
ensure the soundness of the financial system.
Regulations include requiring disclosure of information
to the public, restrictions on who can set up a financial
intermediary, restrictions on what assets financial
intermediaries can hold, the provision of deposit
insurance, reserve requirements, and the setting of
maximum interest rates that can be paid on checking
accounts and savings deposits.
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Questions and Problems

Questions marked with an asterisk are answered at the end *7.

of the book in an appendix, “Answers to Selected Questions
and Problems.”

*1. Why is a share of IBM common stock an asset for its 8.

owner and a liability for IBM?

2. If I can buy a car today for $5,000 and it is worth *9.

$10,000 in extra income next year to me because it

enables me to get a job as a traveling anvil seller,

should I take out a loan from Larry the Loan Shark at 10
a 90% interest rate if no one else will give me a loan?
Will I be better or worse off as a result of taking out
this loan? Can you make a case for legalizing loan-
sharking?

*3. Some economists suspect that one of the reasons that
economies in developing countries grow so slowly is
that they do not have well-developed financial mar-
kets. Does this argument make sense?

*13.

4. The U.S. economy borrowed heavily from the British
in the nineteenth century to build a railroad system.
What was the principal debt instrument used? Why
did this make both countries better off?

*5. “Because corporations do not actually raise any funds
in secondary markets, they are less important to the
economy than primary markets.” Comment.

*15.

6. If you suspect that a company will go bankrupt next
year, which would you rather hold, bonds issued by
the company or equities issued by the company?
Why?

*11.

12.

14.

How can the adverse selection problem explain why
you are more likely to make a loan to a family mem-
ber than to a stranger?

Think of one example in which you have had to deal
with the adverse selection problem.

Why do loan sharks worry less about moral hazard in
connection with their borrowers than some other
lenders do?

. If you are an employer, what kinds of moral hazard

problems might you worry about with your employees?

If there were no asymmetry in the information that a
borrower and a lender had, could there still be a
moral hazard problem?

“In a world without information and transaction costs,
financial intermediaries would not exist.” Is this state-
ment true, false, or uncertain? Explain your answer.

Why might you be willing to make a loan to your
neighbor by putting funds in a savings account earn-
ing a 5% interest rate at the bank and having the bank
lend her the funds at a 10% interest rate rather than
lend her the funds yourself?

How does risk sharing benefit both financial interme-
diaries and private investors?

Discuss some of the manifestations of the globalization
of world capital markets.
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Web Exercises

1. One of the single best sources of information about

financial institutions is the U.S. Flow of Funds report

produced by the Federal Reserve. This document con-

tains data on most financial intermediaries. Go to
www.federalreserve.gov/releases/Z1/. Go to the most
current release. You may have to load Acrobat Reader
if your computer does not already have it. The site has

a link for a free patch. Go to the Level Tables and

answer the following.

a. What percent of assets do commercial banks hold
in loans? What percent of assets are held in mort-
gage loans?

b. What percent of assets do Savings and Loans hold
in mortgage loans?

c. What percent of assets do credit unions hold in
mortgage loans and in consumer loans?

2. The most famous financial market in the world is the

New York Stock Exchange. Go to www.nyse.com.

a. What is the mission of the NYSE?

b. Firms must pay a fee to list their shares for sale on
the NYSE. What would be the fee for a firm with 5
million shares common outstanding?
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Money Market
Instruments

Financial Market Instruments

Here we examine the securities (instruments) traded in financial markets. We first
focus on the instruments traded in the money market and then turn to those traded
in the capital market.

Because of their short terms to maturity, the debt instruments traded in the money
market undergo the least price fluctuations and so are the least risky investments. The
money market has undergone great changes in the past three decades, with the
amount of some financial instruments growing at a far more rapid rate than others.

The principal money market instruments are listed in Table 1 along with the
amount outstanding at the end of 1970, 1980, 1990, and 2002.

United States Treasury Bills. These short-term debt instruments of the U.S. govern-
ment are issued in 3-, 6-, and 12-month maturities to finance the federal government.
They pay a set amount at maturity and have no interest payments, but they effectively
pay interest by initially selling at a discount, that is, at a price lower than the set
amount paid at maturity. For instance, you might pay $9,000 in May 2004 for a one-
year Treasury Bill that can be redeemed in May 2005 for $10,000.

U.S. Treasury bills are the most liquid of all the money market instruments,
because they are the most actively traded. They are also the safest of all money mar-
ket instruments, because there is almost no possibility of default, a situation in which
the party issuing the debt instrument (the federal government, in this case) is unable
to make interest payments or pay off the amount owed when the instrument matures.
The federal government is always able to meet its debt obligations, because it can raise
taxes or issue currency (paper money or coins) to pay off its debts. Treasury bills are
held mainly by banks, although small amounts are held by households, corporations,
and other financial intermediaries.

Negotiable Bank Certificates of Deposit. A certificate of deposit (CD) is a debt instru-
ment, sold by a bank to depositors, that pays annual interest of a given amount and at
maturity, pays back the original purchase price. Before 1961, CDs were nonnegotiable;
that is, they could not be sold to someone else and could not be redeemed from the
bank before maturity without paying a substantial penalty. In 1961, to make CDs more
liquid and more attractive to investors, Citibank introduced the first negotiable CD in
large denominations (over $100,000) that could be resold in a secondary market. This
instrument is now issued by almost all the major commercial banks and has been
extremely successful, with the amount outstanding currently around $1.2 trillion. CDs
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Table 1 Principal Money Market Instruments

Amount Outstanding
($ billions, end of year)

Type of Instrument 1970 1980 1990 2002
U.S. Treasury bills 81 216 527 888
Negotiable bank certificates of

deposit (large denominations) 55 317 543 1,177
Commercial paper 33 122 557 1,321
Banker’s acceptances 7 42 52 9
Repurchase agreements 3 57 144 470
Federal funds* 16 18 61 29
Eurodollars 2 55 92 213

*Figures after 1970 are for large banks only.

Sources: Federal Reserve Flow of Funds Accounts; Federal Reserve Bulletin; Banking and Monetary Statistics, 1945-1970; Annual Statistical
Digest, 1971-1975; Economic Report of the President. www.federalreserve.gov/releases/z1

are an extremely important source of funds for commercial banks, from corporations,
money market mutual funds, charitable institutions, and government agencies.

Commercial Paper. Commercial paper is a short-term debt instrument issued by large
banks and well-known corporations, such as General Motors and AT&T. Before the
1960s, corporations usually borrowed their short-term funds from banks, but since
then they have come to rely more heavily on selling commercial paper to other finan-
cial intermediaries and corporations for their immediate borrowing needs; in other
words, they engage in direct finance. Growth of the commercial paper market has
been substantial: The amount of commercial paper outstanding has increased by over
3,900% (from $33 billion to $1.3 trillion) in the period 1970-2002. We discuss why
the commercial paper market has had such tremendous growth in Chapter 10.

Banker’s Acceptances. These money market instruments are created in the course of
carrying out international trade and have been in use for hundreds of years. A banker’s
acceptance is a bank draft (a promise of payment similar to a check) issued by a firm,
payable at some future date, and guaranteed for a fee by the bank that stamps it
“accepted.” The firm issuing the instrument is required to deposit the required funds
into its account to cover the draft. If the firm fails to do so, the bank’s guarantee means
that it is obligated to make good on the draft. The advantage to the firm is that the
draft is more likely to be accepted when purchasing goods abroad, because the for-
eign exporter knows that even if the company purchasing the goods goes bankrupt,
the bank draft will still be paid off. These “accepted” drafts are often resold in a sec-
ondary market at a discount and are therefore similar in function to Treasury bills.
Typically, they are held by many of the same parties that hold Treasury bills, and the
amount outstanding has experienced limited growth, rising by 28% ($7 billion to $9
billion) from 1970 to 2002.
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Money Market Rates

The Wall Street Journal publishes daily a listing of inter-

est rates on many different financial instruments in its

“Money Rates” column. (See “Todays Contents” on

page 1 of the Journal for the location.)

The four interest rates in the “Money Rates” col-
umn that are discussed most frequently in the media
are these:

* Prime rate: The base interest rate on corporate
bank loans, an indicator of the cost of business
borrowing from banks

* Federal funds rate: The interest rate charged on
overnight loans in the federal funds market, a sen-
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sitive indicator of the cost to banks of borrowing
funds from other banks and the stance of mone-
tary policy

e Treasury bill rate: The interest rate on U.S. Treasury
bills, an indicator of general interest-rate move-
ments

o Federal Home Loan Mortgage Corporation rates:
Interest rates on “Freddie Mac’—guaranteed mort-
gages, an indicator of the cost of financing resi-
dential housing purchases

MONEY

RATES

Wednesday, June 3, 2003
The key U.S., and foreign annual interest rates below are a guide to general
levels but don’t always represent actual transactions.
PRIME RATE: 4.25% (effective 11/07/02).
DISCOUNT RATE: 2.25% (effective 01/09/03).
FEDERAL FUNDS: 1.250% high, 1.000% low, 1.125% near closing bid,
1.188% offered. Effective rate: 1.22%. Source: Prebon Yamane (USA) Inc.
Federal-funds target rate: 1.250% (effective 11/06/02).
CALL MONEY: 3.00% (effective 11/07/02).
COMMERCIAL PAPER: Placed directly by General Electric Capital Corp.:
1.05% 30 to 35 days; 1.24% 36 to 43 days; 1.23% 44 to 70 days; 1.21%
71 to 99 days; 1.19% 100 to 113 days; 1.05% 114 to 122 days; 1.19%
123 to 143 days; 1.17% 144 to 270 days.
EURO COMMERCIAL PAPER: Placed directly by General Electric Capital
Corp.: 2.25% 30 days; 2.20% two months; 2.19% three months; 2.15% four
months; 2.14% five months; 2.13% six months.
DEALER COMMERCIAL PAPER: High-grade unsecured notes sold through
dealers by major corporations: 1.21% 30 days; 1.20% 60 days; 1.19% 90
days.
CERTIFICATES OF DEPOSIT: 1.26% one month; 1.21% three months;
1.18% six months.
BANKERS ACCEPTANCE: 1.25% 30 days; 1.22% 60 days; 1.19% 90 days;
1.17% 120 days; 1.16% 150 days; 1.14% 180 days; Source: Prebon
Yamane (USA) Inc.

Source: Wall Street Journal, Wednesday, June 4, 2003, p. C14.

LONDON INTERBANK OFFERED RATES (LIBOR): 1.31875% one month;
1.2800% three months; 1.2300% six months; 1.2300% one year. Effective
rate for contracts entered into two days from date appearing at top of this
column.

EURO INTERBANK OFFERED RATES (EURIBOR): 2.319% one month; 2.235%
three months; 2.179% six months; 2.122% one year. Source: Reuters.
FOREIGN PRIME RATES: Canada 5.00%; European Central Bank 2.50%;
Japan 1.375%; Switzerland 2.25%; Britain 3.75%

TREASURY BILLS: Results of the Monday, June 2, 2003, auction of short-
term U.S. government bills, sold at a discount from face value in units of
$1,000 to $1 million: 1.110% 13 weeks; 1.095% 26 weeks. Tuesday, June
3, 2003 auction: 1.140% 4 weeks.

OVERNIGHT REPURCHASE RATE: 1.22%. Source: Garban Intercapital
FREDDIE MAC: Posted yields on 30-year mortgage commitments. Delivery
within 30 days 4.68%, 60 days 4.80%, standard conventional fixed-rate
mortgages: 2.875%, 2% rate capped one-year adjustable rate mortgages.
FANNIE MAE: Posted yields on 30 year mortgage commitments (priced at
par) for delivery within 30 days 4.78%, 60 days 4.87% standard conven-
tional fixed-rate mortgages; 3.00% 6/2 rate capped one-year adjustable rate
mortgages. Constant Maturity Debt Index: 1.193% three months; 1.119% six
months; 1.187% one year

MERRILL LYNCH READY ASSETS TRUST: 0.78%.

CONSUMER PRICE INDEX: April 183.8, up 2.2% from a year ago. Bureau of
Labor Statistics.

- /

Repurchase Agreements. Repurchase agreements, or repos, are effectively short-term
loans (usually with a maturity of less than two weeks) in which Treasury bills serve as
collateral, an asset that the lender receives if the borrower does not pay back the loan.
Repos are made as follows: A large corporation, such as General Motors, may have
some idle funds in its bank account, say $1 million, which it would like to lend for a
week. GM uses this excess $1 million to buy Treasury bills from a bank, which agrees
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Capital Market
Instruments

to repurchase them the next week at a price slightly above GM’s purchase price. The
effect of this agreement is that GM makes a loan of $1 million to the bank and holds
$1 million of the bank’s Treasury bills until the bank repurchases the bills to pay off
the loan. Repurchase agreements are a fairly recent innovation in financial markets,
having been introduced in 1969. They are now an important source of bank funds
(over $400 billion). The most important lenders in this market are large corporations.

Federal (Fed) Funds. These are typically overnight loans between banks of their
deposits at the Federal Reserve. The federal funds designation is somewhat confusing,
because these loans are not made by the federal government or by the Federal
Reserve, but rather by banks to other banks. One reason why a bank might borrow
in the federal funds market is that it might find it does not have enough deposits at
the Fed to meet the amount required by regulators. It can then borrow these deposits
from another bank, which transfers them to the borrowing bank using the Fed’s wire
transfer system. This market is very sensitive to the credit needs of the banks, so the
interest rate on these loans, called the federal funds rate, is a closely watched barom-
eter of the tightness of credit market conditions in the banking system and the stance
of monetary policy; when it is high, it indicates that the banks are strapped for funds,
whereas when it is low, banks’ credit needs are low.

Capital market instruments are debt and equity instruments with maturities of greater
than one year. They have far wider price fluctuations than money market instruments
and are considered to be fairly risky investments. The principal capital market instru-
ments are listed in Table 2, which shows the amount outstanding at the end of 1970,
1980, 1990, and 2002.

Table 2 Principal Capital Market Instruments

Amount Outstanding
($ billions, end of year)

Type of Instrument 1970 1980 1990 2002

Corporate stocks (market value) 906 1,601 4,146 11,734
Residential mortgages 355 1,106 2,886 6,930
Corporate bonds 167 366 1,008 2,699
U.S. government securities 160 407 1,653 2,169

(marketable long-term)

U.S. government agency securities 51 193 435 2,305
State and local government bonds 146 310 870 1,442
Bank commercial loans 152 459 818 1,345
Consumer loans 134 355 813 1,757
Commercial and farm mortgages 116 352 829 1,461

Sources: Federal Reserve Flow of Funds Accounts; Federal Reserve Bulletin; Banking and Monetary Statistics, 1941-1970. http://www.

federalreserve.gov/releases/z1
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Stocks.  Stocks are equity claims on the net income and assets of a corporation. Their
value of $11 trillion at the end of 2002 exceeds that of any other type of security in
the capital market. The amount of new stock issues in any given year is typically quite
small—Iless than 1% of the total value of shares outstanding. Individuals hold around
half of the value of stocks; the rest are held by pension funds, mutual funds, and
insurance companies.

Mortgages. Mortgages are loans to households or firms to purchase housing, land, or
other real structures, where the structure or land itself serves as collateral for the
loans. The mortgage market is the largest debt market in the United States, with the
amount of residential mortgages (used to purchase residential housing) outstanding
more than quadruple the amount of commercial and farm mortgages. Savings and
loan associations and mutual savings banks have been the primary lenders in the res-
idential mortgage market, although commercial banks have started to enter this mar-
ket more aggressively. The majority of commercial and farm mortgages are made by
commercial banks and life insurance companies. The federal government plays an
active role in the mortgage market via the three government agencies—the Federal
National Mortgage Association (FNMA, “Fannie Mae”), the Government National
Mortgage Association (GNMA, “Ginnie Mae”), and the Federal Home Loan Mortgage
Corporation (FHLMC, “Freddie Mac”)—that provide funds to the mortgage market
by selling bonds and using the proceeds to buy mortgages. An important develop-
ment in the residential mortgage market in recent years is the mortgage-backed secu-
rity (see Box 1).

Mortgage-Backed Securities

A major change in the residential mortgage market in
recent years has been the creation of an active sec-
ondary market for mortgages. Because mortgages
have different terms and interest rates, they were not
sufficiently liquid to trade as securities on secondary
markets. To stimulate mortgage lending, in 1970 the
Government National Mortgage Association (GNMA,
called “Ginnie Mae”) developed the concept of a pass-
through mortgage-backed security when it began a pro-
gram in which it guaranteed interest and principal
payments on bundles of standardized mortgages.
Under this program, private financial institutions
such as savings and loans and commercial banks were
now able to gather a group of GNMA-guaranteed
mortgages into a bundle of, say, $1 million and then
sell this bundle as a security to a third party (usually
a large institutional investor such as a pension fund).
When individuals make their mortgage payments on

\

the GNMA-guaranteed mortgage to the financial
institution, the financial institution passes the pay-
ments through to the owner of the security by send-
ing a check for the total of all the payments. Because
GNMA guarantees the payments, these pass-through
securities have a very low default risk and are very
popular, with amounts outstanding exceeding $500
billion.

Mortgage-backed securities are issued not only by
the government agencies, but also by private financial
institutions. Indeed, mortgage-backed securities have
been so successful that they have completely trans-
formed the residential mortgage market. Throughout
the 1970s, over 80% of residential mortgages were
owned outright by savings and loans, mutual savings
banks, and commercial banks. Now only one-third
are owned outright by these institutions, with two-
thirds held as mortgage-backed securities.

)
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Corporate Bonds. These are long-term bonds issued by corporations with very strong
credit ratings. The typical corporate bond sends the holder an interest payment twice
a year and pays off the face value when the bond matures. Some corporate bonds,
called convertible bonds, have the additional feature of allowing the holder to convert
them into a specified number of shares of stock at any time up to the maturity date.
This feature makes these convertible bonds more desirable to prospective purchasers
than bonds without it, and allows the corporation to reduce its interest payments,
because these bonds can increase in value if the price of the stock appreciates suffi-
ciently. Because the outstanding amount of both convertible and nonconvertible
bonds for any given corporation is small, they are not nearly as liquid as other secu-
rities such as U.S. government bonds.

Although the size of the corporate bond market is substantially smaller than that
of the stock market, with the amount of corporate bonds outstanding less than one-
fourth that of stocks, the volume of new corporate bonds issued each year is sub-
stantially greater than the volume of new stock issues. Thus the behavior of the
corporate bond market is probably far more important to a firm’s financing decisions
than the behavior of the stock market. The principal buyers of corporate bonds are
life insurance companies; pension funds and households are other large holders.

U.S. Government Securities. These long-term debt instruments are issued by the U.S.
Treasury to finance the deficits of the federal government. Because they are the most
widely traded bonds in the United States (the volume of transactions on average
exceeds $100 billion daily), they are the most liquid security traded in the capital
market. They are held by the Federal Reserve, banks, households, and foreigners.

U.S. Government Agency Securities. These are long-term bonds issued by various gov-
ernment agencies such as Ginnie Mae, the Federal Farm Credit Bank, and the
Tennessee Valley Authority to finance such items as mortgages, farm loans, or power-
generating equipment. Many of these securities are guaranteed by the federal govern-
ment. They function much like U.S. government bonds and are held by similar
parties.

State and Local Government Bonds. State and local bonds, also called municipal bonds,
are long-term debt instruments issued by state and local governments to finance
expenditures on schools, roads, and other large programs. An important feature of
these bonds is that their interest payments are exempt from federal income tax and
generally from state taxes in the issuing state. Commercial banks, with their high
income tax rate, are the biggest buyers of these securities, owning over half the total
amount outstanding. The next biggest group of holders consists of wealthy individu-
als in high income brackets, followed by insurance companies.

Consumer and Bank Commercial Loans. These are loans to consumers and businesses
made principally by banks, but—in the case of consumer loans—also by finance com-
panies. There are often no secondary markets in these loans, which makes them the
least liquid of the capital market instruments listed in Table 2. However, secondary
markets have been rapidly developing.



PREVIEW

What Is Money?

If you had lived in America before the Revolutionary War, your money might have
consisted primarily of Spanish doubloons (silver coins that were also called pieces of
eight). Before the Civil War, the principal forms of money in the United States were
not only gold and silver coins but also paper notes, called banknotes, issued by private
banks. Today, you use not only coins and dollar bills issued by the government as
money, but also checks written on accounts held at banks. Money has been different
things at different times; however, it has always been important to people and to the
economy.

To understand the effects of money on the economy, we must understand exactly
what money is. In this chapter, we develop precise definitions by exploring the func-
tions of money, looking at why and how it promotes economic efficiency, tracing how
its forms have evolved over time, and examining how money is currently measured.

Meaning of Money

44

As the word money is used in everyday conversation, it can mean many things, but to
economists, it has a very specific meaning. To avoid confusion, we must clarify how
economists’ use of the word money differs from conventional usage.

Economists define money (also referred to as the money supply) as anything that is
generally accepted in payment for goods or services or in the repayment of debts.
Currency, consisting of dollar bills and coins, clearly fits this definition and is one type
of money. When most people talk about money, they’re talking about currency (paper
money and coins). If, for example, someone comes up to you and says, “Your money
or your life,” you should quickly hand over all your currency rather than ask, “What
exactly do you mean by ‘money™?”

To define money merely as currency is much too narrow for economists. Because
checks are also accepted as payment for purchases, checking account deposits are
considered money as well. An even broader definition of money is often needed,
because other items such as savings deposits can in effect function as money if they
can be quickly and easily converted into currency or checking account deposits. As
you can see, there is no single, precise definition of money or the money supply, even
for economists.
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To complicate matters further, the word money is frequently used synonymously
with wealth. When people say, “Joe is rich—he has an awful lot of money,” they prob-
ably mean that Joe has not only a lot of currency and a high balance in his checking
account but has also stocks, bonds, four cars, three houses, and a yacht. Thus while
“currency” is too narrow a definition of money, this other popular usage is much too
broad. Economists make a distinction between money in the form of currency,
demand deposits, and other items that are used to make purchases and wealth, the
total collection of pieces of property that serve to store value. Wealth includes not
only money but also other assets such as bonds, common stock, art, land, furniture,
cars, and houses.

People also use the word money to describe what economists call income, as in the
sentence “Sheila would be a wonderful catch; she has a good job and earns a lot of
money.” Income is a flow of earnings per unit of time. Money, by contrast, is a stock:
It is a certain amount at a given point in time. If someone tells you that he has an
income of $1,000, you cannot tell whether he earned a lot or a little without know-
ing whether this $1,000 is earned per year, per month, or even per day. But if some-
one tells you that she has $1,000 in her pocket, you know exactly how much this is.

Keep in mind that the money discussed in this book refers to anything that is gen-
erally accepted in payment for goods and services or in the repayment of debts and is
distinct from income and wealth.

Functions of Money

Medium of
Exchange

Whether money is shells or rocks or gold or paper, it has three primary functions in
any economy: as a medium of exchange, as a unit of account, and as a store of value.
Of the three functions, its function as a medium of exchange is what distinguishes
money from other assets such as stocks, bonds, and houses.

In almost all market transactions in our economy, money in the form of currency or
checks is a medium of exchange; it is used to pay for goods and services. The use of
money as a medium of exchange promotes economic efficiency by minimizing the
time spent in exchanging goods and services. To see why, let’s look at a barter econ-
omy, one without money, in which goods and services are exchanged directly for other
goods and services.

Take the case of Ellen the Economics Professor, who can do just one thing well:
give brilliant economics lectures. In a barter economy, if Ellen wants to eat, she must
find a farmer who not only produces the food she likes but also wants to learn eco-
nomics. As you might expect, this search will be difficult and time-consuming, and
Ellen might spend more time looking for such an economics-hungry farmer than she
will teaching. It is even possible that she will have to quit lecturing and go into farm-
ing herself. Even so, she may still starve to death.

The time spent trying to exchange goods or services is called a transaction cost. In
a barter economy, transaction costs are high because people have to satisfy a “double
coincidence of wants”—they have to find someone who has a good or service they
want and who also wants the good or service they have to offer.
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Unit of Account

[ntroduction

Lets see what happens if we introduce money into Ellen the Economics
Professor’s world. Ellen can teach anyone who is willing to pay money to hear her lec-
ture. She can then go to any farmer (or his representative at the supermarket) and buy
the food she needs with the money she has been paid. The problem of the double
coincidence of wants is avoided, and Ellen saves a lot of time, which she may spend
doing what she does best: teaching.

As this example shows, money promotes economic efficiency by eliminating
much of the time spent exchanging goods and services. It also promotes efficiency by
allowing people to specialize in what they do best. Money is therefore essential in an
economy: It is a lubricant that allows the economy to run more smoothly by lower-
ing transaction costs, thereby encouraging specialization and the division of labor.

The need for money is so strong that almost every society beyond the most prim-
itive invents it. For a commodity to function effectively as money;, it has to meet sev-
eral criteria: (1) It must be easily standardized, making it simple to ascertain its value;
(2) it must be widely accepted; (3) it must be divisible, so that it is easy to “make
change”; (4) it must be easy to carry; and (5) it must not deteriorate quickly. Forms
of money that have satisfied these criteria have taken many unusual forms through-
out human history, ranging from wampum (strings of beads) used by Native
Americans, to tobacco and whiskey, used by the early American colonists, to ciga-
rettes, used in prisoner-of-war camps during World War I1.' The diversity of forms of
money that have been developed over the years is as much a testament to the inven-
tiveness of the human race as the development of tools and language.

The second role of money is to provide a unit of account; that is, it is used to measure
value in the economy. We measure the value of goods and services in terms of money,
just as we measure weight in terms of pounds or distance in terms of miles. To see why
this function is important, lets look again at a barter economy where money does not
perform this function. If the economy has only three goods—say, peaches, economics
lectures, and movies—then we need to know only three prices to tell us how to
exchange one for another: the price of peaches in terms of economics lectures (that is,
how many economics lectures you have to pay for a peach), the price of peaches in
terms of movies, and the price of economics lectures in terms of movies. If there were
ten goods, we would need to know 45 prices in order to exchange one good for another;
with 100 goods, we would need 4,950 prices; and with 1,000 goods, 499,500 prices.?

Imagine how hard it would be in a barter economy to shop at a supermarket with
1,000 different items on its shelves, having to decide whether chicken or fish is a bet-
ter buy if the price of a pound of chicken were quoted as 4 pounds of butter and the
price of a pound of fish as 8 pounds of tomatoes. To make it possible to compare

LAn extremely entertaining article on the development of money in a prisoner-of-war camp during
World War 1T is R. A. Radford, “The Economic Organization of a PO.W. Camp,” Economica 12 (November
1945): 189-201.

*The formula for telling us the number of prices we need when we have NNV goods is the same formula that tells
us the number of pairs when there are Vitems. It is
NN —-1)
2
In the case of ten goods, for example, we would need
1010 — 1) _ 90

— =45
2 2



Store of Value

CHAPTER 3 WhatIs Money? 47

prices, the tag on each item would have to list up to 999 different prices, and the time
spent reading them would result in very high transaction costs.

The solution to the problem is to introduce money into the economy and have all
prices quoted in terms of units of that money, enabling us to quote the price of eco-
nomics lectures, peaches, and movies in terms of, say, dollars. If there were only three
goods in the economy, this would not be a great advantage over the barter system,
because we would still need three prices to conduct transactions. But for ten goods
we now need only ten prices; for 100 goods, 100 prices; and so on. At the 1,000-good
supermarket, there are now only 1,000 prices to look at, not 499,500!

We can see that using money as a unit of account reduces transaction costs in an
economy by reducing the number of prices that need to be considered. The benefits
of this function of money grow as the economy becomes more complex.

Money also functions as a store of value; it is a repository of purchasing power over
time. A store of value is used to save purchasing power from the time income is
received until the time it is spent. This function of money is useful, because most of
us do not want to spend our income immediately upon receiving it, but rather prefer
to wait until we have the time or the desire to shop.

Money is not unique as a store of value; any asset—whether money, stocks,
bonds, land, houses, art, or jewelry—can be used to store wealth. Many such assets
have advantages over money as a store of value: They often pay the owner a higher
interest rate than money, experience price appreciation, and deliver services such as
providing a roof over one’s head. If these assets are a more desirable store of value than
money, why do people hold money at all?

The answer to this question relates to the important economic concept of
liquidity, the relative ease and speed with which an asset can be converted into a
medium of exchange. Liquidity is highly desirable. Money is the most liquid asset of
all because it is the medium of exchange; it does not have to be converted into any-
thing else in order to make purchases. Other assets involve transaction costs when
they are converted into money. When you sell your house, for example, you have to
pay a brokerage commission (usually 5% to 7% of the sales price), and if you need
cash immediately to pay some pressing bills, you might have to settle for a lower price
in order to sell the house quickly. Because money is the most liquid asset, people are
willing to hold it even if it is not the most attractive store of value.

How good a store of value money is depends on the price level, because its value
is fixed in terms of the price level. A doubling of all prices, for example, means that
the value of money has dropped by half; conversely, a halving of all prices means that
the value of money has doubled. During inflation, when the price level is increasing
rapidly, money loses value rapidly, and people will be more reluctant to hold their
wealth in this form. This is especially true during periods of extreme inflation, known
as hyperinflation, in which the inflation rate exceeds 50% per month.

Hyperinflation occurred in Germany after World War I, with inflation rates some-
times exceeding 1,000% per month. By the end of the hyperinflation in 1923, the
price level had risen to more than 30 billion times what it had been just two years
before. The quantity of money needed to purchase even the most basic items became
excessive. There are stories, for example, that near the end of the hyperinflation, a
wheelbarrow of cash would be required to pay for a loaf of bread. Money was losing
its value so rapidly that workers were paid and given time off several times during the
day to spend their wages before the money became worthless. No one wanted to hold
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on to money, and so the use of money to carry out transactions declined and barter
became more and more dominant. Transaction costs skyrocketed, and as we would
expect, output in the economy fell sharply.

Evolution of the Payments System

www.federalreserve
.gov/paymentsys.htm

This site reports on the Federal
Reserve’s policies regarding
payments systems.

Commodity
Money

Fiat Money

Checks

We can obtain a better picture of the functions of money and the forms it has taken
over time by looking at the evolution of the payments system, the method of con-
ducting transactions in the economy. The payments system has been evolving over
centuries, and with it the form of money. At one point, precious metals such as gold
were used as the principal means of payment and were the main form of money. Later,
paper assets such as checks and currency began to be used in the payments system
and viewed as money. Where the payments system is heading has an important bear-
ing on how money will be defined in the future.

To obtain perspective on where the payments system is heading, it is worth exploring
how it has evolved. For any object to function as money, it must be universally accept-
able; everyone must be willing to take it in payment for goods and services. An object
that clearly has value to everyone is a likely candidate to serve as money, and a natu-
ral choice is a precious metal such as gold or silver. Money made up of precious met-
als or another valuable commodity is called commodity money, and from ancient
times until several hundred years ago, commodity money functioned as the medium
of exchange in all but the most primitive societies. The problem with a payments sys-
tem based exclusively on precious metals is that such a form of money is very heavy
and is hard to transport from one place to another. Imagine the holes you'd wear in
your pockets if you had to buy things only with coins! Indeed, for large purchases
such as a house, you'd have to rent a truck to transport the money payment.

The next development in the payments system was paper currency (pieces of paper
that function as a medium of exchange). Initially, paper currency carried a guarantee
that it was convertible into coins or into a quantity of precious metal. However, cur-
rency has evolved into fiat money, paper currency decreed by governments as legal
tender (meaning that legally it must be accepted as payment for debts) but not con-
vertible into coins or precious metal. Paper currency has the advantage of being much
lighter than coins or precious metal, but it can be accepted as a medium of exchange
only if there is some trust in the authorities who issue it and if printing has reached a
sufficiently advanced stage that counterfeiting is extremely difficult. Because paper
currency has evolved into a legal arrangement, countries can change the currency that
they use at will. Indeed, this is currently a hot topic of debate in Europe, which has
adopted a unified currency (see Box 1).

Major drawbacks of paper currency and coins are that they are easily stolen and
can be expensive to transport in large amounts because of their bulk. To combat this
problem, another step in the evolution of the payments system occurred with the
development of modern banking: the invention of checks.

A check is an instruction from you to your bank to transfer money from your account
to someone else’s account when she deposits the check. Checks allow transactions to



Box 1: Global

Birth of the Euro: Will It Benefit Europe?

As part of the December 1991 Maastricht Treaty on
European Union, the European Economic Commission
outlined a plan to achieve the creation of a single
European currency starting in 1999. Despite con-
cerns, the new common currency—the euro—came
into existence right on schedule in January 1999,
with 11 of the 15 European Union countries partici-
pating in the monetary union: Austria, Belgium,
Finland, France, Germany, Italy, Ireland, Luxembourg,
the Netherlands, Portugal, and Spain. Denmark,
Sweden, and the United Kingdom chose not to par-
ticipate initially, and Greece failed to meet the eco-
nomic criteria specified by the Maastricht Treaty
(such as having a budget deficit less than 3% of GDP
and total government debt less than 60% of GDP) but
was able to join later.

Starting January 1, 1999, the exchange rates of
countries entering the monetary union were fixed per-
manently to the euro (which became a unit of account),
the European Central Bank took over monetary policy
from the individual national central banks, and the
governments of the member countries began to issue
debt in euros. In early 2002, euro notes and coins
began to circulate and by June 2002, the old national
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currencies were phased out completely, so that only
euros could be used in the member countries.

Advocates of monetary union point out the advan-
tages that the single currency has in eliminating the
transaction costs incurred in exchanging one currency
for another. In addition, the use of a single currency
may promote further integration of the European
economies and enhance competition. Skeptics who
think that monetary union may be bad for Europe
suggest that because labor will not be very mobile
across national boundaries and because fiscal transfers
(i.e., tax income from one region being spent on
another) from better-performing regions to worse-
performing regions will not take place as occurs in the
United States, a single currency may lead to some
regions of Europe being depressed for substantial
periods of time while other regions are booming.

Whether the euro will be good for the economies
of Europe and increase their GDP is an open question.
However, the motive behind monetary union was
probably more political than economic. European
monetary union may encourage political union, pro-
ducing a unified Europe that can play a stronger eco-
nomic and political role on the world stage.

. J

take place without the need to carry around large amounts of currency. The introduc-
tion of checks was a major innovation that improved the efficiency of the payments
system. Frequently, payments made back and forth cancel each other; without checks,
this would involve the movement of a lot of currency. With checks, payments that can-
cel each other can be settled by canceling the checks, and no currency need be moved.
The use of checks thus reduces the transportation costs associated with the payments
system and improves economic efficiency. Another advantage of checks is that they can
be written for any amount up to the balance in the account, making transactions for
large amounts much easier. Checks are also advantageous in that loss from theft is
greatly reduced, and because they provide convenient receipts for purchases.

There are, however, two problems with a payments system based on checks. First,
it takes time to get checks from one place to another, a particularly serious problem
if you are paying someone in a different location who needs to be paid quickly. In
addition, if you have a checking account, you know that it usually takes several busi-
ness days before a bank will allow you to make use of the funds from a check you
have deposited. If your need for cash is urgent, this feature of paying by check can be
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frustrating. Second, all the paper shuffling required to process checks is costly; it is
estimated that it currently costs over $10 billion per year to process all the checks
written in the United States.

The development of inexpensive computers and the spread of the Internet now make
it cheap to pay bills electronically. In the past, you had to pay your bills by mailing a
check, but now banks provide a web site in which you just log on, make a few clicks,
and thereby transmit your payment electronically. Not only do you save the cost of
the stamp, but paying bills becomes (almost) a pleasure, requiring little effort.
Electronic payment systems provided by banks now even spare you the step of log-
ging on to pay the bill. Instead, recurring bills can be automatically deducted from
your bank account. Estimated cost savings when a bill is paid electronically rather
than by a check exceed one dollar. Electronic payment is thus becoming far more
common in the United States, but Americans lag considerably behind Europeans, par-

ticularly Scandinavians, in their use of electronic payments (see Box 2).

Box 2: E-Finance

Americans are the biggest users of checks in the
world. Close to 100 billion checks are written every
year in the United States, and over three-quarters of
noncash transactions are conducted with paper. In
contrast, in most countries of Europe, more than
two-thirds of noncash transactions are electronic,
with Finland and Sweden having the greatest propor-
tion of online banking customers of any countries in
the world. Indeed, if you were Finnish or Swedish,
instead of writing a check, you would be far more
likely to pay your bills online, using a personal com-
puter or even a mobile phone. Why do Europeans
and especially Scandinavians so far outpace Americans
in the use of electronic payments?

First, Europeans got used to making payments
without checks even before the advent of the personal
computer. Europeans have long made use of so-called
giro payments, in which banks and post offices trans-
fer funds for customers to pay bills. Second,
Europeans—and particularly Scandinavians—are
much greater users of mobile phones and the Internet
than are Americans. Finland has the highest per capita
use of mobile phones in the world, and Finland and
Sweden lead the world in the percentage of the popu-
lation that accesses the Internet. Maybe these usage

N

Why Are Scandinavians So Far Ahead of Americans in Using Electronic Payments?

patterns stem from the low population densities of
these countries and the cold and dark winters that
keep Scandinavians inside at their PCs. For their part,
Scandinavians would rather take the view that their
high-tech culture is the product of their good educa-
tion systems and the resulting high degree of com-
puter literacy, the presence of top technology
companies such as Finlands Nokia and Sweden’
Ericsson, and government policies promoting the
increased use of personal computers, such as Sweden’s
tax incentives for companies to provide their employ-
ees with home computers. The wired populations of
Finland and Sweden are (percentage-wise) the biggest
users of online banking in the world.

Americans are clearly behind the curve in their use
of electronic payments, which has imposed a high
cost on the U.S. economy. Switching from checks to
electronic payments might save the U.S. economy
tens of billions of dollars per year, according to some
estimates. Indeed, the U.S. federal government is try-
ing to switch all its payments to electronic ones by
directly depositing them into bank accounts, in order
to reduce its expenses. Can Americans be weaned
from paper checks and fully embrace the world of
high-tech electronic payments?

%
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E-Money Electronic payments technology can not only substitute for checks, but can substitute
for cash, as well, in the form of electronic money (or e-money), money that exists
only in electronic form. The first form of e-money was the debit card. Debit cards,
which look like credit cards, enable consumers to purchase goods and services by
electronically transferring funds directly from their bank accounts to a merchants
account. Debit cards are used in many of the same places that accept credit cards and
are now often becoming faster to use than cash. At most supermarkets, for example,
you can swipe your debit card through the card reader at the checkout station, press
a button, and the amount of your purchases is deducted from your bank account.
Most banks and companies such as Visa and MasterCard issue debit cards, and your
ATM card typically can function as a debit card.

A more advanced form of e-money is the stored-value card. The simplest form of
stored-value card is purchased for a preset dollar amount that the consumer pays up
front, like a prepaid phone card. The more sophisticated stored-value card is known
as a smart card. It contains a computer chip that allows it to be loaded with digital
cash from the owners bank account whenever needed. Smart cards can be loaded
from ATM machines, personal computers with a smart card reader, or specially
equipped telephones.

A third form of electronic money is often referred to as e-cash, which is used on
the Internet to purchase goods or services. A consumer gets e-cash by setting up an
account with a bank that has links to the Internet and then has the e-cash transferred
to her PC. When she wants to buy something with e-cash, she surfs to a store on the
Web and clicks the “buy” option for a particular item, whereupon the e-cash is auto-
matically transferred from her computer to the merchant’s computer. The merchant
can then have the funds transferred from the consumer’s bank account to his before
the goods are shipped.

Given the convenience of e-money, you might think that we would move quickly
to the cashless society in which all payments were made electronically. However, this
hasn’t happened, as discussed in Box 3.

Measuring Money

The definition of money as anything that is generally accepted in payment for goods
and services tells us that money is defined by people’s behavior. What makes an asset
money is that people believe it will be accepted by others when making payment. As
we have seen, many different assets have performed this role over the centuries, rang-
ing from gold to paper currency to checking accounts. For that reason, this behavioral
definition does not tell us exactly what assets in our economy should be considered
money. To measure money, we need a precise definition that tells us exactly what
assets should be included.

The Federal The Federal Reserve System (the Fed), the central banking authority responsible for
Reserve’s monetary policy in the United States, has conducted many studies on how to meas-
Monetary ure money. The problem of measuring money has recently become especially crucial
Aggregates because extensive financial innovation has produced new types of assets that might

properly belong in a measure of money. Since 1980, the Fed has modified its meas-
ures of money several times and has settled on the following measures of the money
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Box 3: E-Finance

Are We Headed for a Cashless Society?

Predictions of a cashless society have been around for
decades, but they have not come to fruition. For
example, Business Week predicted in 1975 that elec-
tronic means of payment “would soon revolutionize
the very concept of money itself,” only to reverse
itself several years later. Pilot projects in recent years
with smart cards to convert consumers to the use of
e-money have not been a success. Mondex, one of the
widely touted, early stored-value cards that was
launched in Britain in 1995, is only used on a few
British university campuses. In Germany and
Belgium, millions of people carry bank cards with
computer chips embedded in them that enable them
to make use of e-money, but very few use them. Why
has the movement to a cashless society been so slow
in coming?

Although e-money might be more convenient and
may be more efficient than a payments system based
on paper, several factors work against the disappear-
ance of the paper system. First, it is very expensive to
set up the computer, card reader, and telecommuni-
cations networks necessary to make electronic money

the dominant form of payment. Second, electronic
means of payment raise security and privacy con-
cerns. We often hear media reports that an unautho-
rized hacker has been able to access a computer
database and to alter information stored there.
Because this is not an uncommon occurrence,
unscrupulous persons might be able to access bank
accounts in electronic payments systems and steal
funds by moving them from someone else’s accounts
into their own. The prevention of this type of fraud is
no easy task, and a whole new field of computer sci-
ence has developed to cope with security issues. A
further concern is that the use of electronic means of
payment leaves an electronic trail that contains a large
amount of personal data on buying habits. There are
worries that government, employers, and marketers
might be able to access these data, thereby encroach-
ing on our privacy.

The conclusion from this discussion is that
although the use of e-money will surely increase in
the future, to paraphrase Mark Twain, “the reports of
cash’s death are greatly exaggerated.”

(& %

www.federalreserve

supply, which are also referred to as monetary aggregates (see Table 1 and the
.gov/releases/h6/Current/

Following the Financial News box).

The narrowest measure of money that the Fed reports is M1, which includes cur-
rency, checking account deposits, and traveler’s checks. These assets are clearly
money, because they can be used directly as a medium of exchange. Until the mid-
1970s, only commercial banks were permitted to establish checking accounts, and
they were not allowed to pay interest on them. With the financial innovation that has
occurred (discussed more extensively in Chapter 9), regulations have changed so that
other types of banks, such as savings and loan associations, mutual savings banks,
and credit unions, can also offer checking accounts. In addition, banking institutions
can offer other checkable deposits, such as NOW (negotiated order of withdrawal)
accounts and ATS (automatic transfer from savings) accounts, that do pay interest on
their balances. Table 1 lists the assets included in the measures of the monetary aggre-
gates; both demand deposits (checking accounts that pay no interest) and these other
checkable deposits are included in the M1 measure.

The M2 monetary aggregate adds to M1 other assets that have check-writing fea-
tures (money market deposit accounts and money market mutual fund shares) and
other assets (savings deposits, small-denomination time deposits and repurchase
agreements) that are extremely liquid, because they can be turned into cash quickly
at very little cost.

The Federal Reserve reports the
current levels of M1, M2, and
M3 on its web site.



CHAPTER 3 WhatIs Money? 53

Table 1 Measures of the Monetary Aggregates

Value as of December 2002

($billions)

M1 = Currency 626.5
+ Travelers checks 7.7
+ Demand deposits 290.7
+ Other checkable deposits 281.2
Total M 1 1,206.1

M2 =M1
+ Small-denomination time deposits and repurchase agreements 1,332.3
+ Savings deposits and money market deposit accounts 2,340.4
+ Money market mutual fund shares (noninstitutional) 923.7
Total M2 5,802.5

M3 = M2
+ Large-denomination time deposits and repurchase agreements 1,105.2
+ Money market mutual fund shares (institutional) 767.7
+ Repurchase agreements 511.7
+ Eurodollars 341.1
Total M3 8,528.2

Source: www.federalreserve.gov/releases/h6/hist.

Note: The Travelers checks item includes only traveler’s checks issued by non-banks, while traveler’s checks issued by banks are included
in the Demand deposits item, which also includes checkable deposits to businesses and which also do not pay interest.

The M3 monetary aggregate adds to M2 somewhat less liquid assets such as large-
denomination time deposits and repurchase agreements, Eurodollars, and institu-
tional money market mutual fund shares.

Because we cannot be sure which of the monetary aggregates is the true measure of
money, it is logical to wonder if their movements closely parallel one another. If they do,
then using one monetary aggregate to predict future economic performance and to con-
duct policy will be the same as using another, and it does not matter much that we are
not sure of the appropriate definition of money for a given policy decision. However, if
the monetary aggregates do not move together, then what one monetary aggregate tells
us is happening to the money supply might be quite different from what another mon-
etary aggregate would tell us. The conflicting stories might present a confusing picture
that would make it hard for policymakers to decide on the right course of action.

Figure 1 plots the growth rates M1, M2, and M3 from 1960 to 2002. The growth
rates of these three monetary aggregates do tend to move together; the timing of their
rise and fall is roughly similar until the 1990s, and they all show a higher growth rate
on average in the 1970s than in the 1960s.

Yet some glaring discrepancies exist in the movements of these aggregates.
According to M1, the growth rate of money did not accelerate between 1968, when it



54 PART I

Introduction

Following the Financial News

The Monetary Aggregates

Data for the Federal Reserve’s monetary aggregates (M1,
M2, and M3) are published every Friday. In the Wall
Street Journal, the data are found in the “Federal Reserve
Data” column, an example of which is presented here.

The third entry indicates that the money supply
(M2) averaged $5,822.7 billion for the week ending

December 23, 2002. The notation “sa” for this entry
indicates that the data are seasonally adjusted; that is,
seasonal movements, such as those associated with
Christmas shopping, have been removed from the
data. The notation “nsa” indicates that the data have
not been seasonally adjusted.

FEDERAL RESERVE DATA

MONETARY AGGREGATES
(daily average in billions)

1 Week Ended:
Dec. 23  Dec. 16

Money supply (M1) sa ...1227.1 1210.1 Money supply (M1) sa
Money supply (M1) nsa . . .1256.0 1214.9 Money supply (M1) nsa
(Money supply (M2) sa .. .5822.7 5811.3) Money supply (M2) sa .
Money supply (M2) nsa . ..5834.5 5853.9 Money supply (M2) nsa . .
Money supply (M3) sa ...8542.8 8549.2 Money supply (M3) sa
Money supply (M3) nsa . ..8572.6 8623.0 Money supply (M3) nsa

Source: Wall Street Journal, Friday, January 3, 2003, p. C10.

-

4 Weeks Ended: Month

Dec. 23 Nov. 25 Nov. Oct.
..1218.3 1197.5 Money supply (M1) sa ...1200.7 1199.6
..1230.9 1195.9 Money supply (M2) sa ...5800.7 5753.8
..b815.5 5795.8 Money supply (M3) sa ...8485.2 8348.4

.5835.7 5780.7 nsa-Not seasonally adjusted

...8543.4 8465.4 sa-Seasonally adjusted.

..8578.1 8440.5

Annual
Growth Rate (%)

20 —

15

10

-5

10 l l l l
1960 1965 1970 1975

FIGURE 1 Growth Rates of the Three Money Aggregates, 1960-2002

1980

1985 1990 1995 2000 2005

Sources: Federal Reserve Bulletin, p. A4, Table 1.10, various issues; Citibase databank; www.federalreserve.gov/releases/h6/hist/h6hist1.txt.
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was in the 6-7% range, and 1971, when it was at a similar level. In the same period,
the M2 and M3 measures tell a different story; they show a marked acceleration from
the 8-10% range to the 12-15% range. Similarly, while the growth rate of M1 actu-
ally increased from 1989 to 1992, the growth rates of M2 and M3 in this same period
instead showed a downward trend. Furthermore, from 1992 to 1998, the growth rate
of M1 fell sharply while the growth rates of M2 and M3 rose substantially; from 1998
to 2002, M1 growth generally remained well below M2 and M3 growth. Thus, the dif-
ferent measures of money tell a very different story about the course of monetary pol-
icy in recent years.

From the data in Figure 1, you can see that obtaining a single precise, correct meas-
ure of money does seem to matter and that it does make a difference which monetary
aggregate policymakers and economists choose as the true measure of money.

How Reliable Are the Money Data?

The difficulties of measuring money arise not only because it is hard to decide what
is the best definition of money, but also because the Fed frequently later revises ear-
lier estimates of the monetary aggregates by large amounts. There are two reasons why
the Fed revises its figures. First, because small depository institutions need to report
the amounts of their deposits only infrequently, the Fed has to estimate these amounts
until these institutions provide the actual figures at some future date. Second, the
adjustment of the data for seasonal variation is revised substantially as more data
become available. To see why this happens, let’s look at an example of the seasonal
variation of the money data around Christmas-time. The monetary aggregates always
rise around Christmas because of increased spending during the holiday season; the
rise is greater in some years than in others. This means that the factor that adjusts the
data for the seasonal variation due to Christmas must be estimated from several years
of data, and the estimates of this seasonal factor become more precise only as more
data become available. When the data on the monetary aggregates are revised, the sea-
sonal adjustments often change dramatically from the initial calculation.

Table 2 shows how severe a problem these data revisions can be. It provides the
rates of money growth from one-month periods calculated from initial estimates of
the M2 monetary aggregate, along with the rates of money growth calculated from a
major revision of the M2 numbers published in February 2003. As the table shows,
for one-month periods the initial versus the revised data can give a different picture
of what is happening to monetary policy. For January 2003, for example, the initial
data indicated that the growth rate of M2 at an annual rate was 2.2%, whereas the
revised data indicate a much higher growth rate of 5.4%.

A distinctive characteristic shown in Table 2 is that the differences between the
initial and revised M2 series tend to cancel out. You can see this by looking at the last
row of the table, which shows the average rate of M2 growth for the two series and
the average difference between them. The average M2 growth for the initial calcula-
tion of M2 is 6.5%, and the revised number is 6.5%, a difference of 0.0%. The con-
clusion we can draw is that the initial data on the monetary aggregates reported by
the Fed are not a reliable guide to what is happening to short-run movements in the
money supply, such as the one-month growth rates. However, the initial money data
are reasonably reliable for longer periods, such as a year. The moral is that we prob-
ably should not pay much attention to short-run movements in the money supply
numbers, but should be concerned only with longer-run movements.
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Table 2 Growth Rate of M2: Initial and Revised Series, 2002

(percent, compounded annual rate)

Initial Revised Difference

Period Rate Rate (Revised Rate — Initial Rate)
January 2.2 5.4 3.2
February 6.8 8.7 1.9
March -14 0.2 1.6
April 4.0 26 1.4
May 14.8 154 0.6
June 7.6 7.1 -0.5
July 13.6 11.0 -2.6
August 9.9 8.6 -1.3
September 5.1 5.7 0.6
October 10.9 8.3 =26
November 10.2 8.0 2.2
December 28 28 0.0

Average 6.5 6.5 0.0

Source: Federal Reserve Statistical Release H.6: www.federalreserve.gov/releases/h6.

1. To economists, the word money has a different meaning metals. The introduction of paper currency lowered the

from income or wealth. Money is anything that is
generally accepted as payment for goods or services or
in the repayment of debts.

cost of transporting money. The next major advance was
the introduction of checks, which lowered transaction
costs still further. We are currently moving toward an
electronic payments system in which paper is eliminated

2. Money serves three primary functions: as a medium of
exchange, as a unit of account, and as a store of value. and all transactions are handled by computers. Despite
Money as a medium of exchange avoids the problem of the potential efficiency of such a system, obstacles are
double coincidence of wants that arises in a barter slowing the movement to the checkless society and the
economy by lowering transaction costs and development of new forms of electronic money.
encouraging specialization and the division of labor. 4. The Federal Reserve System has defined three different
Money as a unit of account reduces the number of measures of the money supply—M1, M2, and M3.
prices needed in the economy, which also reduces These measures are not equivalent and do not always
transaction costs. Money also functions as a store of move together, so they cannot be used interchangeably
value, but performs this role poorly if it is rapidly losing by policymakers. Obtaining the precise, correct
value due to inflation. measure of money does seem to matter and has

3. The payments system has evolved over time. Until several implications for the conduct of monetary policy.

hundred years ago, the payments system in all but the
most primitive societies was based primarily on precious

5. Another problem in the measurement of money is that
the data are not always as accurate as we would like.



Substantial revisions in the data do occur; they indicate

that initially released money data are not a reliable
guide to short-run (say, month-to-month) movements
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in the money supply, although they are more reliable
over longer periods of time, such as a year.
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commodity money, p. 48 liquidity, p. 47

currency, p. 44 M1, p. 52
e-cash, p. 51 M2, p. 52
electronic money (e-money), p. 51 M3, p. 53

fiat money, p. 48
hyperinflation, p. 47

income, p. 45

1. Which of the following three expressions uses the
economists’ definition of money?
a. “How much money did you earn last week?”
b. “When I go to the store, I always make sure that 1
have enough money.”
c. “The love of money is the root of all evil.”

*2. There are three goods produced in an economy by
three individuals:

Good Producer
Apples Orchard owner
Bananas Banana grower
Chocolate  Chocolatier

If the orchard owner likes only bananas, the banana
grower likes only chocolate, and the chocolatier likes
only apples, will any trade between these three per-
sons take place in a barter economy? How will intro-
ducing money into the economy benefit these three
producers?

3. Why did cavemen not need money?

*4. Why were people in the United States in the nine-
teenth century sometimes willing to be paid by check

medium of exchange, p. 45

payments system, p. 48
smart card, p. 51

store of value, p. 47
unit of account, p. 46

wealth, p. 45

monetary aggregates, p. 52

Questions and Problems :

Questions marked with an asterisk are answered at the end
of the book in an appendix, “Answers to Selected Questions
and Problems.”

rather than with gold, even though they knew that
there was a possibility that the check might bounce?

. In ancient Greece, why was gold a more likely candi-

date for use as money than wine was?

. Was money a better store of value in the United States

in the 1950s than it was in the 1970s? Why or why
not? In which period would you have been more will-
ing to hold money?

. Would you be willing to give up your checkbook and

instead use an electronic means of payment if it were
made available? Why or why not?

. Rank the following assets from most liquid to least liquid:

0

Checking account deposits
Houses

Currency

. Washing machines
Savings deposits

Common stock

~o a0 o

. Why have some economists described money during a

hyperinflation as a “hot potato” that is quickly passed
from one person to another?

. In Brazil, a country that was undergoing a rapid infla-

tion before 1994, many transactions were conducted
in dollars rather than in reals, the domestic currency.
Why?
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*11.

12.

*13.

14.

*15.

PART | Introduction

Suppose that a researcher discovers that a measure of
the total amount of debt in the U.S. economy over the
past 20 years was a better predictor of inflation and
the business cycle than M1, M2, or M3. Does this dis-
covery mean that we should define money as equal to
the total amount of debt in the economy?

Look up the M1, M2, and M3 numbers in the Federal
Reserve Bulletin for the most recent one-year period.
Have their growth rates been similar? What implica-
tions do their growth rates have for the conduct of
monetary policy?

Which of the Federal Reserve’s measures of the mone-
tary aggregates, M1, M2, or M3, is composed of the
most liquid assets? Which is the largest measure?

For each of the following assets, indicate which of the
monetary aggregates (M1, M2, M3) includes them:
Currency

Money market mutual funds

Eurodollars

. Small-denomination time deposits
Large-denomination repurchase agreements
Checkable deposits

Why are revisions of monetary aggregates less of a
problem for measuring long-run movements of the
money supply than they are for measuring short-run
movements?

o
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Web Exercises ¢

2T

. Go to www.federalreserve.gov/releases/h6/Current/.

a. What has been the growth rate in M1, M2, and M3
over the last 12 months?

b. From what you know about the state of the econ-
omy, does this seem expansionary or restrictive?

. Goto V\W‘vwv.federalreserve.20\'/1)21Vmentsvs.htm and

select one topic on which the Federal Reserve has a
written policy. Write a one-paragraph summary of this
policy.
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www.bloomberg.com
/markets/

Under “Rates & Bonds,” you
can access information on key
interest rates, U.S. Treasuries,

Government bonds, and
municipal bonds.

Understanding Interest Rates

Interest rates are among the most closely watched variables in the economy. Their
movements are reported almost daily by the news media, because they directly affect
our everyday lives and have important consequences for the health of the economy:.
They affect personal decisions such as whether to consume or save, whether to buy a
house, and whether to purchase bonds or put funds into a savings account. Interest
rates also affect the economic decisions of businesses and households, such as
whether to use their funds to invest in new equipment for factories or to save their
money in a bank.

Before we can go on with the study of money, banking, and financial markets, we
must understand exactly what the phrase interest rates means. In this chapter, we see
that a concept known as the yield to maturity is the most accurate measure of interest
rates; the yield to maturity is what economists mean when they use the term interest
rate. We discuss how the yield to maturity is measured and examine alternative (but
less accurate) ways in which interest rates are quoted. We'll also see that a bond’s
interest rate does not necessarily indicate how good an investment the bond is
because what it earns (its rate of return) does not necessarily equal its interest rate.
Finally, we explore the distinction between real interest rates, which are adjusted for
inflation, and nominal interest rates, which are not.

Although learning definitions is not always the most exciting of pursuits, it is
important to read carefully and understand the concepts presented in this chapter.
Not only are they continually used throughout the remainder of this text, but a firm
grasp of these terms will give you a clearer understanding of the role that interest rates
play in your life as well as in the general economy.

Measuring Interest Rates

Present Value

Different debt instruments have very different streams of payment with very different
timing. Thus we first need to understand how we can compare the value of one kind
of debt instrument with another before we see how interest rates are measured. To do
this, we make use of the concept of present value.

The concept of present value (or present discounted value) is based on the common-
sense notion that a dollar paid to you one year from now is less valuable to you than
a dollar paid to you today: This notion is true because you can deposit a dollar in a
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savings account that earns interest and have more than a dollar in one year.
Economists use a more formal definition, as explained in this section.

Lets look at the simplest kind of debt instrument, which we will call a simple
loan. In this loan, the lender provides the borrower with an amount of funds (called
the principal) that must be repaid to the lender at the maturity date, along with an
additional payment for the interest. For example, if you made your friend, Jane, a sim-
ple loan of $100 for one year, you would require her to repay the principal of $100
in one year’s time along with an additional payment for interest; say, $10. In the case
of a simple loan like this one, the interest payment divided by the amount of the loan
is a natural and sensible way to measure the interest rate. This measure of the so-
called simple interest rate, i, is:

. %10 0
= 5100 0.10 = 10%

If you make this $100 loan, at the end of the year you would have $110, which

can be rewritten as:

$100 X (1 + 0.10) = $110
If you then lent out the $110, at the end of the second year you would have:
$110 X (1 + 0.10) = $121
or, equivalently,
$100 X (1 4+ 0.10) X (1 + 0.10) = $100 X (1 + 0.10)* = $121
Continuing with the loan again, you would have at the end of the third year:
$121 X (1 + 0.10) = $100 X (1 + 0.10)> = $133
Generalizing, we can see that at the end of n years, your $100 would turn into:
$100 X (1 + )"

The amounts you would have at the end of each year by making the $100 loan today
can be seen in the following timeline:

Today Year Year Year Year
0 1 2 3 n
| | | | ' |
$100 $110 $121 $133 $100 X (1 + 0.10)"

This timeline immediately tells you that you are just as happy having $100 today
as having $110 a year from now (of course, as long as you are sure that Jane will pay
you back). Or that you are just as happy having $100 today as having $121 two years
from now, or $133 three years from now or $100 X (1 + 0.10)", n years from now.
The timeline tells us that we can also work backward from future amounts to the pres-
ent: for example, $133 = $100 X (1 + 0.10)° three years from now is worth $100
today, so that:

$133
(1 + 0.10)°

The process of calculating today’s value of dollars received in the future, as we have
done above, is called discounting the future. We can generalize this process by writing

$100 =
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today’s (present) value of $100 as PV, the future value of $133 as FV, and replacing
0.10 (the 10% interest rate) by i. This leads to the following formula:

FV

PV =—"
a1+

(1)

Intuitively, what Equation 1 tells us is that if you are promised $1 for certain ten
years from now, this dollar would not be as valuable to you as $1 is today because if
you had the $1 today, you could invest it and end up with more than $1 in ten years.

The concept of present value is extremely useful, because it allows us to figure
out today’s value (price) of a credit market instrument at a given simple interest rate
i by just adding up the individual present values of all the future payments received.
This information allows us to compare the value of two instruments with very differ-
ent timing of their payments.

As an example of how the present value concept can be used, lets assume that
you just hit the $20 million jackpot in the New York State Lottery, which promises
you a payment of $1 million for the next twenty years. You are clearly excited, but
have you really won $20 million? No, not in the present value sense. In today’s dol-
lars, that $20 million is worth a lot less. If we assume an interest rate of 10% as in the
earlier examples, the first payment of $1 million is clearly worth $1 million today, but
the next payment next year is only worth $1 million/(1 + 0.10) = $909,090, a lot less
than $1 million. The following year the payment is worth $1 million/(1 + 0.10)*> =
$826,446 in today’s dollars, and so on. When you add all these up, they come to $9.4
million. You are still pretty excited (who wouldn’t be?), but because you understand
the concept of present value, you recognize that you are the victim of false advertis-
ing. You didn't really win $20 million, but instead won less than half as much.

In terms of the timing of their payments, there are four basic types of credit market
instruments.

1. A simple loan, which we have already discussed, in which the lender provides
the borrower with an amount of funds, which must be repaid to the lender at the
maturity date along with an additional payment for the interest. Many money market
instruments are of this type: for example, commercial loans to businesses.

2. A fixed-payment loan (which is also called a fully amortized loan) in which the
lender provides the borrower with an amount of funds, which must be repaid by mak-
ing the same payment every period (such as a month), consisting of part of the princi-
pal and interest for a set number of years. For example, if you borrowed $1,000, a
fixed-payment loan might require you to pay $126 every year for 25 years. Installment
loans (such as auto loans) and mortgages are frequently of the fixed-payment type.

3. A coupon bond pays the owner of the bond a fixed interest payment (coupon
payment) every year until the maturity date, when a specified final amount (face
value or par value) is repaid. The coupon payment is so named because the bond-
holder used to obtain payment by clipping a coupon off the bond and sending it to
the bond issuer, who then sent the payment to the holder. Nowadays, it is no longer
necessary to send in coupons to receive these payments. A coupon bond with $1,000
face value, for example, might pay you a coupon payment of $100 per year for ten
years, and at the maturity date repay you the face value amount of $1,000. (The face
value of a bond is usually in $1,000 increments.)

A coupon bond is identified by three pieces of information. First is the corpora-
tion or government agency that issues the bond. Second is the maturity date of the
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bond. Third is the bond’s coupon rate, the dollar amount of the yearly coupon pay-
ment expressed as a percentage of the face value of the bond. In our example, the
coupon bond has a yearly coupon payment of $100 and a face value of $1,000. The
coupon rate is then $100/$1,000 = 0.10, or 10%. Capital market instruments such
as U.S. Treasury bonds and notes and corporate bonds are examples of coupon bonds.

4. A discount bond (also called a zero-coupon bond) is bought at a price below
its face value (at a discount), and the face value is repaid at the maturity date. Unlike
a coupon bond, a discount bond does not make any interest payments; it just pays off
the face value. For example, a discount bond with a face value of $1,000 might be
bought for $900; in a year’s time the owner would be repaid the face value of $1,000.
U.S. Treasury bills, U.S. savings bonds, and long-term zero-coupon bonds are exam-
ples of discount bonds.

These four types of instruments require payments at different times: Simple loans
and discount bonds make payment only at their maturity dates, whereas fixed-payment
loans and coupon bonds have payments periodically until maturity. How would you
decide which of these instruments provides you with more income? They all seem so
different because they make payments at different times. To solve this problem, we use
the concept of present value, explained earlier, to provide us with a procedure for
measuring interest rates on these different types of instruments.

Of the several common ways of calculating interest rates, the most important is the
yield to maturity, the interest rate that equates the present value of payments
received from a debt instrument with its value today.! Because the concept behind the
calculation of the yield to maturity makes good economic sense, economists consider
it the most accurate measure of interest rates.

To understand the yield to maturity better, we now look at how it is calculated
for the four types of credit market instruments.

Simple Loan. Using the concept of present value, the yield to maturity on a simple
loan is easy to calculate. For the one-year loan we discussed, today’s value is $100,
and the payments in one year’s time would be $110 (the repayment of $100 plus the
interest payment of $10). We can use this information to solve for the yield to matu-
rity i by recognizing that the present value of the future payments must equal today’s
value of a loan. Making today’s value of the loan ($100) equal to the present value of
the $110 payment in a year (using Equation 1) gives us:
$110

100 = ——
S 1+

Solving for i,
~_$110 — $100 _ $10
$100 $100
This calculation of the yield to maturity should look familiar, because it equals
the interest payment of $10 divided by the loan amount of $100; that is, it equals the
simple interest rate on the loan. An important point to recognize is that for simple

loans, the simple interest rate equals the yield to maturity. Hence the same term i is used
to denote both the yield to maturity and the simple interest rate.

=0.10 = 10%

1 . )
In other contexts, it is also called the internal rate of return.
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Study Guide

The key to understanding the calculation of the yield to maturity is equating today’s
value of the debt instrument with the present value of all of its future payments. The
best way to learn this principle is to apply it to other specific examples of the four types
of credit market instruments in addition to those we discuss here. See if you can develop
the equations that would allow you to solve for the yield to maturity in each case.

Fixed-Payment Loan. Recall that this type of loan has the same payment every period
throughout the life of the loan. On a fixed-rate mortgage, for example, the borrower
makes the same payment to the bank every month until the maturity date, when the
loan will be completely paid off. To calculate the yield to maturity for a fixed-payment
loan, we follow the same strategy we used for the simple loan—we equate today’s
value of the loan with its present value. Because the fixed-payment loan involves more
than one payment, the present value of the fixed-payment loan is calculated as the
sum of the present values of all payments (using Equation 1).

In the case of our earlier example, the loan is $1,000 and the yearly payment is
$126 for the next 25 years. The present value is calculated as follows: At the end of
one year, there is a $126 payment with a PV of $126/(1 + 1); at the end of two years,
there is another $126 payment with a PV of $126/(1 + i)?; and so on until at the end
of the twenty-fifth year, the last payment of $126 with a PV of $126/(1 + i)?° is made.
Making today’s value of the loan ($1,000) equal to the sum of the present values of all
the yearly payments gives us:

$126 $126 $126 $126
- ) St T
1+i A+ a+i 1 +i)

$1,000 =

More generally, for any fixed-payment loan,

FP FP FP FP

LV = + + 4
1+i A+ a+1i) a+in

(2)

where LV = loan value
FP = fixed yearly payment
n = number of years until maturity

For a fixed-payment loan amount, the fixed yearly payment and the number of
years until maturity are known quantities, and only the yield to maturity is not. So we
can solve this equation for the yield to maturity i. Because this calculation is not easy,
many pocket calculators have programs that allow you to find i given the loans num-
bers for LV, FP, and n. For example, in the case of the 25-year loan with yearly payments
of $126, the yield to maturity that solves Equation 2 is 12%. Real estate brokers always
have a pocket calculator that can solve such equations so that they can immediately tell
the prospective house buyer exactly what the yearly (or monthly) payments will be if
the house purchase is financed by taking out a mortgage.?

Coupon Bond. To calculate the yield to maturity for a coupon bond, follow the same
strategy used for the fixed-payment loan: Equate today’s value of the bond with its
present value. Because coupon bonds also have more than one payment, the present

*The calculation with a pocket calculator programmed for this purpose requires simply that you enter
the value of the loan LV, the number of years to maturity n, and the interest rate i and then run the program.



66 PART Il Financial Markets

value of the bond is calculated as the sum of the present values of all the coupon pay-
ments plus the present value of the final payment of the face value of the bond.

The present value of a $1,000-face-value bond with ten years to maturity and
yearly coupon payments of $100 (a 10% coupon rate) can be calculated as follows:
At the end of one year, there is a $100 coupon payment with a PV of $100/(1 + i);
at the end of the second year, there is another $100 coupon payment with a PV of
$100/(1 + i)?%; and so on until at maturity, there is a $100 coupon payment with a
PV of $100/(1 + i)' plus the repayment of the $1,000 face value with a PV of
$1,000/(1 + i), Setting today’s value of the bond (its current price, denoted by P)
equal to the sum of the present values of all the payments for this bond gives:

~$100 $100 $100 o $100 $1,000
1L+i A+ A+ A+ A+
More generally, for any coupon bond,?
C C C C F
P = -t — T ST -t T - 3)
1+i A+ a+ib a+i a+ib
where P = price of coupon bond

C = yearly coupon payment
F = face value of the bond
n = years to maturity date

In Equation 3, the coupon payment, the face value, the years to maturity, and the
price of the bond are known quantities, and only the yield to maturity is not. Hence
we can solve this equation for the yield to maturity i. Just as in the case of the fixed-
payment loan, this calculation is not easy, so business-oriented pocket calculators
have built-in programs that solve this equation for you.*

Let’s look at some examples of the solution for the yield to maturity on our 10%-
coupon-rate bond that matures in ten years. If the purchase price of the bond is
$1,000, then either using a pocket calculator with the built-in program or looking at
a bond table, we will find that the yield to maturity is 10 percent. If the price is $900,
we find that the yield to maturity is 11.75%. Table 1 shows the yields to maturity cal-
culated for several bond prices.

Table 1 Yields to Maturity on a 10%-Coupon-Rate Bond Maturing in Ten

Years (Face Value = $1,000)

Price of Bond ($) Yield to Maturity (%)
1,200 7.13
1,100 8.48
1,000 10.00
900 11.75
800 13.81

>Most coupon bonds actually make coupon payments on a semiannual basis rather than once a year as assumed
here. The effect on the calculations is only very slight and will be ignored here.

*The calculation of a bond's yield to maturity with the programmed pocket calculator requires simply that you
enter the amount of the yearly coupon payment C, the face value F, the number of years to maturity n, and the
price of the bond P and then run the program.
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Three interesting facts are illustrated by Table 1:

1. When the coupon bond is priced at its face value, the yield to maturity equals the
coupon rate.

2. The price of a coupon bond and the yield to maturity are negatively related; that
is, as the yield to maturity rises, the price of the bond falls. As the yield to matu-
rity falls, the price of the bond rises.

3. The yield to maturity is greater than the coupon rate when the bond price is
below its face value.

These three facts are true for any coupon bond and are really not surprising if you
think about the reasoning behind the calculation of the yield to maturity. When you
put $1,000 in a bank account with an interest rate of 10%, you can take out $100 every
year and you will be left with the $1,000 at the end of ten years. This is similar to buy-
ing the $1,000 bond with a 10% coupon rate analyzed in Table 1, which pays a $100
coupon payment every year and then repays $1,000 at the end of ten years. If the bond
is purchased at the par value of $1,000, its yield to maturity must equal 10%, which
is also equal to the coupon rate of 10%. The same reasoning applied to any coupon
bond demonstrates that if the coupon bond is purchased at its par value, the yield to
maturity and the coupon rate must be equal.

It is straightforward to show that the bond price and the yield to maturity are neg-
atively related. As i, the yield to maturity, rises, all denominators in the bond price for-
mula must necessarily rise. Hence a rise in the interest rate as measured by the yield
to maturity means that the price of the bond must fall. Another way to explain why
the bond price falls when the interest rises is that a higher interest rate implies that
the future coupon payments and final payment are worth less when discounted back
to the present; hence the price of the bond must be lower.

There is one special case of a coupon bond that is worth discussing because its
yield to maturity is particularly easy to calculate. This bond is called a consol or a per-
petuity; it is a perpetual bond with no maturity date and no repayment of principal
that makes fixed coupon payments of $C forever. Consols were first sold by the
British Treasury during the Napoleonic Wars and are still traded today; they are quite
rare, however, in American capital markets. The formula in Equation 3 for the price
of the consol P simplifies to the following:’

P =-

¢ (4)
i

>The bond price formula for a consol is:
C C C
= -+ — + —
1+i A+ a+i

P

which can be written as:
P=Chk+x’+x’+ )

in which x = 1/(1 + i). The formula for an infinite sum is:

1
l+x+xz+x3+'~=17 for x<1
- x

1 1
P=C( —1)=c{7,—1}
1—x 1-1/+D
which by suitable algebraic manipulation becomes:

1+ i C
P=C< - —f>=f
i

and so:

1 1
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where P = price of the consol
C = yearly payment

One nice feature of consols is that you can immediately see that as i goes up, the
price of the bond falls. For example, if a consol pays $100 per year forever and the
interest rate is 10%, its price will be $1,000 = $100/0.10. If the interest rate rises to
20%, its price will fall to $500 = $100/0.20. We can also rewrite this formula as

_C 5

i=3 ©)

We see then that it is also easy to calculate the yield to maturity for the consol

(despite the fact that it never matures). For example, with a consol that pays $100

yearly and has a price of $2,000, the yield to maturity is easily calculated to be 5%
(= $100/$2,000).

Discount Bond. The yield-to-maturity calculation for a discount bond is similar to
that for the simple loan. Let us consider a discount bond such as a one-year U.S.
Treasury bill, which pays off a face value of $1,000 in one year’s time. If the current
purchase price of this bill is $900, then equating this price to the present value of the
$1,000 received in one year, using Equation 1, gives:

$1,000

$900 = -
1+

and solving for i,

(1 + i) X $900 = $1,000
$900 + $900i = $1,000
$900i = $1,000 — $900

$1,000 — $900

— 0111 = 11.1%
' $900 °

More generally, for any one-year discount bond, the yield to maturity can be writ-
ten as:

j=— ©)

where F = face value of the discount bond
P = current price of the discount bond

In other words, the yield to maturity equals the increase in price over the year
F — P divided by the initial price P. In normal circumstances, investors earn positive
returns from holding these securities and so they sell at a discount, meaning that the
current price of the bond is below the face value. Therefore, F — P should be positive,
and the yield to maturity should be positive as well. However, this is not always the
case, as recent extraordinary events in Japan indicate (see Box 1).

An important feature of this equation is that it indicates that for a discount bond,
the yield to maturity is negatively related to the current bond price. This is the same
conclusion that we reached for a coupon bond. For example, Equation 6 shows that
a rise in the bond price from $900 to $950 means that the bond will have a smaller
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Box 1: Glohal | >

Negative T-Bill Rates? Japan Shows the Way

We normally assume that interest rates must always
be positive. Negative interest rates would imply that
you are willing to pay more for a bond today than
you will receive for it in the future (as our formula for
yield to maturity on a discount bond demonstrates).
Negative interest rates therefore seem like an impos-
sibility because you would do better by holding cash
that has the same value in the future as it does today.

The Japanese have demonstrated that this reasoning
is not quite correct. In November 1998, interest rates
on Japanese six-month Treasury bills became negative,
yielding an interest rate of —0.004%, with investors
paying more for the bills than their face value. This is
an extremely unusual event—no other country in the
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As we will see in Chapter 5, the weakness of the
Japanese economy and a negative inflation rate drove
Japanese interest rates to low levels, but these two
factors can’t explain the negative rates. The answer is
that large investors found it more convenient to hold
these six-month bills as a store of value rather than
holding cash because the bills are denominated in
larger amounts and can be stored electronically. For
that reason, some investors were willing to hold
them, despite their negative rates, even though in
monetary terms the investors would be better off
holding cash. Clearly, the convenience of T-bills goes
only so far, and thus their interest rates can go only a
little bit below zero.

world has seen negative interest rates during the last
fifty years. How could this happen?

increase in its price at maturity, and the yield to maturity falls from 11.1 to 5.3%.
Similarly, a fall in the yield to maturity means that the price of the discount bond has
risen.

Summary. The concept of present value tells you that a dollar in the future is not as
valuable to you as a dollar today because you can earn interest on this dollar.
Specifically, a dollar received n years from now is worth only $1/(1 + i)" today. The
present value of a set of future payments on a debt instrument equals the sum of the
present values of each of the future payments. The yield to maturity for an instrument
is the interest rate that equates the present value of the future payments on that instru-
ment to its value today. Because the procedure for calculating the yield to maturity is
based on sound economic principles, this is the measure that economists think most
accurately describes the interest rate.

Our calculations of the yield to maturity fora variety of bonds reveal the important
fact that current bond prices and interest rates are negatively related: When the
interest rate rises, the price of the bond falls, and vice versa.

www.teachmefinance.com

A review of the key
financial concepts: time value
of money, annuities,
perpetuities, and so on.

Other Measures of Interest Rates

The yield to maturity is the most accurate measure of interest rates; this is what econ-
omists mean when they use the term interest rate. Unless otherwise specified, the
terms interest rate and yield to maturity are used synonymously in this book. However,
because the yield to maturity is sometimes difficult to calculate, other, less accurate
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measures of interest rates have come into common use in bond markets. You will fre-
quently encounter two of these measures—the current yield and the yield on a discount
basis—when reading the newspaper, and it is important for you to understand what
they mean and how they differ from the more accurate measure of interest rates, the
yield to maturity.

Current Yield The current yield is an approximation of the yield to maturity on coupon bonds that is
often reported, because in contrast to the yield to maturity, it is easily calculated. It is
defined as the yearly coupon payment divided by the price of the security,

i == (7

where i, = current yield
P = price of the coupon bond
C = yearly coupon payment

This formula is identical to the formula in Equation 5, which describes the cal-
culation of the yield to maturity for a consol. Hence, for a consol, the current yield is
an exact measure of the yield to maturity. When a coupon bond has a long term to
maturity (say, 20 years or more), it is very much like a consol, which pays coupon pay-
ments forever. Thus you would expect the current yield to be a rather close approxi-
mation of the yield to maturity for a long-term coupon bond, and you can safely use
the current-yield calculation instead of calculating the yield to maturity with a finan-
cial calculator. However, as the time to maturity of the coupon bond shortens (say, it
becomes less than five years), it behaves less and less like a consol and so the approx-
imation afforded by the current yield becomes worse and worse.

We have also seen that when the bond price equals the par value of the bond, the
yield to maturity is equal to the coupon rate (the coupon payment divided by the par
value of the bond). Because the current yield equals the coupon payment divided by the
bond price, the current yield is also equal to the coupon rate when the bond price is at
par. This logic leads us to the conclusion that when the bond price is at par, the current
yield equals the yield to maturity. This means that the closer the bond price is to the
bonds par value, the better the current yield will approximate the yield to maturity.

The current yield is negatively related to the price of the bond. In the case
of our 10%-coupon-rate bond, when the price rises from $1,000 to $1,100, the cur-
rent yield falls from 10% (= $100/$1,000) to 9.09% (= $100/$1,100). As Table 1
indicates, the yield to maturity is also negatively related to the price of the bond; when
the price rises from $1,000 to $1,100, the yield to maturity falls from 10 to 8.48%.
In this we see an important fact: The current yield and the yield to maturity always
move together; a rise in the current yield always signals that the yield to maturity has
also risen.

The general characteristics of the current yield (the yearly coupon payment
divided by the bond price) can be summarized as follows: The current yield better
approximates the yield to maturity when the bond’s price is nearer to the bond’s par
value and the maturity of the bond is longer. It becomes a worse approximation when
the bond price is further from the bond’s par value and the bond’s maturity is shorter.
Regardless of whether the current yield is a good approximation of the yield to matu-
rity, a change in the current yield always signals a change in the same direction of the
yield to maturity.
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Before the advent of calculators and computers, dealers in U.S. Treasury bills found it
difficult to calculate interest rates as a yield to maturity. Instead, they quoted the inter-
est rate on bills as a yield on a discount basis (or discount yield), and they still do
so today. Formally, the yield on a discount basis is defined by the following formula:

F—P 360
‘l =
d F days to maturity

(8

where ig, = yield on a discount basis
F = face value of the discount bond
P = purchase price of the discount bond

This method for calculating interest rates has two peculiarities. First, it uses the
percentage gain on the face value of the bill (F — P)/F rather than the percentage gain
on the purchase price of the bill (F — P)/P used in calculating the yield to maturity.
Second, it puts the yield on an annual basis by considering the year to be 360 days
long rather than 365 days.

Because of these peculiarities, the discount yield understates the interest rate on
bills as measured by the yield to maturity. On our one-year bill, which is selling for
$900 and has a face value of $1,000, the yield on a discount basis would be as follows:

) $1,000 — $900 _ 360
iy =———————X—=0.099 =9.9%
$1,000 365
whereas the yield to maturity for this bill, which we calculated before, is 11.1%. The
discount yield understates the yield to maturity by a factor of over 10%. A little more
than 1% ([365 — 360]/360 = 0.014 = 1.4%) can be attributed to the understatement
of the length of the year: When the bill has one year to maturity, the second term on
the right-hand side of the formula is 360/365 = 0.986 rather than 1.0, as it should be.

The more serious source of the understatement, however, is the use of the per-
centage gain on the face value rather than on the purchase price. Because, by defini-
tion, the purchase price of a discount bond is always less than the face value, the
percentage gain on the face value is necessarily smaller than the percentage gain on
the purchase price. The greater the difference between the purchase price and the face
value of the discount bond, the more the discount yield understates the yield to matu-
rity. Because the difference between the purchase price and the face value gets larger
as maturity gets longer, we can draw the following conclusion about the relationship
of the yield on a discount basis to the yield to maturity: The yield on a discount basis
always understates the yield to maturity, and this understatement becomes more
severe the longer the maturity of the discount bond.

Another important feature of the discount yield is that, like the yield to matu-
rity, it is negatively related to the price of the bond. For example, when the price of
the bond rises from $900 to $950, the formula indicates that the yield on a discount
basis declines from 9.9 to 4.9%. At the same time, the yield to maturity declines from
11.1 to 5.3%. Here we see another important factor about the relationship of yield
on a discount basis to yield to maturity: They always move together. That is, a rise in
the discount yield always means that the yield to maturity has risen, and a decline in the
discount yield means that the yield to maturity has declined as well.

The characteristics of the yield on a discount basis can be summarized as follows:
Yield on a discount basis understates the more accurate measure of the interest rate,
the yield to maturity; and the longer the maturity of the discount bond, the greater
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this understatement becomes. Even though the discount yield is a somewhat mis-
leading measure of the interest rates, a change in the discount yield always indicates
a change in the same direction for the yield to maturity.

Application Reading the Wall Street Journal: The Bond Page K

Now that we understand the different interest-rate definitions, let’s apply our
knowledge and take a look at what kind of information appears on the bond
page of a typical newspaper, in this case the Wall Street Journal. The
“Following the Financial News” box contains the Journal’s listing for three
different types of bonds on Wednesday, January 23, 2003. Panel (a) contains
the information on U.S. Treasury bonds and notes. Both are coupon bonds,
the only difference being their time to maturity from when they were origi-
nally issued: Notes have a time to maturity of less than ten years; bonds have
a time to maturity of more than ten years.

The information found in the “Rate” and “Maturity” columns identifies
the bond by coupon rate and maturity date. For example, T-bond 1 has a
coupon rate of 4.75%, indicating that it pays out $47.50 per year on a
$1,000-face-value bond and matures in January 2003. In bond market parl-
ance, it is referred to as the Treasurys 42s of 2003. The next three columns
tell us about the bond’s price. By convention, all prices in the bond market
are quoted per $100 of face value. Furthermore, the numbers after the colon
represent thirty-seconds (*/32, or 32nds). In the case of T-bond 1, the first
price of 100:02 represents 10032*2 = 100.0625, or an actual price of $1000.62
for a $1,000-face-value bond. The bid price tells you what price you will
receive if you sell the bond, and the asked price tells you what you must pay
for the bond. (You might want to think of the bid price as the “wholesale”
price and the asked price as the “retail” price.) The “Chg.” column indicates
how much the bid price has changed in 32nds (in this case, no change) from
the previous trading day.

Notice that for all the bonds and notes, the asked price is more than the bid
price. Can you guess why this is so? The difference between the two (the spread )
provides the bond dealer who trades these securities with a profit. For T-bond 1,
the dealer who buys it at 100327, and sells it for 100%, makes a profit of 55. This
profit is what enables the dealer to make a living and provide the service of
allowing you to buy and sell bonds at will.

The “Ask Yld.” column provides the yield to maturity, which is 0.43% for
T-bond 1. It is calculated with the method described earlier in this chapter
using the asked price as the price of the bond. The asked price is used in the
calculation because the yield to maturity is most relevant to a person who is
going to buy and hold the security and thus earn the yield. The person sell-
ing the security is not going to be holding it and hence is less concerned with
the yield.

The figure for the current yield is not usually included in the newspaper’s
quotations for Treasury securities, but it has been added in panel (a) to give
you some real-world examples of how well the current yield approximates
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section of the paper. Three basic formats for quoting

bond prices and yields are illustrated here.

TREASURY BONDS, NOTES AND BILLS

January

Representative Over-the-Counter quotation based on transactions of $1
million or more.

Treasury bond, note and bill quotes are as of mid-afternoon. Colons
in bid-and-asked quotes represent 32nds; 101:01 means 101 1/32. Net
changes in 32nds. n-Treasury note. i-Inflation-Indexed issue. Treasury bill
quotes in hundredths, quoted on terms of a rate of discount. Days to
maturity calculated from settlement date. All yields are to maturity and
based on the asked quote. Latest 13-week and 26-week bills are bold-
faced. For bonds callable prior to maturity, yields are computed to the
earliest call date for issues quoted above par and to the maturity date
for issues below par. *When issued.

Source: eSpeed/Cantor Fitzgerald

22,2003

U.S. Treasury strips as of 3 p.m. Eastern time, also based on
transactions of $1 million or more. Colons in bid and asked quotes rep-
resent 32nds; 99:01 means 99 1/32. Net changes in 32nds. Yields
calculated on the asked quotation. ci-stripped coupon interest. bp-
Treasury bond, stripped principal. np-Treasury note, stripped principal.
For bonds callable prior to maturity, yields are computed to the earliest
call date for issues quoted above par and to the maturity date for
issues below par.

Source: Bear, Stearns & Co. via Street Software Technology, Inc.

(a) Treasury bonds GOVT. BONDS & NOTES
nd n Maturity Ask
a d otes Rate Mo/Yr Bid Asked Chg. Yid.
T-bond 1—(__4.750 __ Jan 03n 100:02 _ 100:03 ... 043 )— Current Yield = 4.75%
5500  Jan 03n 100:02  100:03 -1  0.46
5750 Aug03n  102:17  102:18 ...  0.16
T-bond 2—(_11.125_Aug 03 105:16 10617 -1 122 )— Current Yield = 10.55%
T-bond 3—(__5.250 _ Feb 29 103:17 _ 103:18 23 500 )— Current Yield = 5.07%
3875  Apr29i 122:03  122:04 2 2.69
6.125  Aug 29 116:10 11611 24 500
T-bond 4—(__5.375__ Feb 31 107:27 10728 24 486 )— Current Yield = 4.98%
(b) Treasury bills TREASURY BILLS
Days Days
to Ask to Ask
Maturity Mat. Bid Asked Chg. Yid. Maturity Mat. Bid Asked Chg. Yid.
Jan 30 03 7 115 114 001 116 May 01 03 98 114 113  -002 115
Feb 06 03 14 114 113 001 115 May 0803 105 1.14 113  -003 115
(Teb 1303 21 114 113 ___0.01__L15) May1503 112 115 114  -002 116
Feb 20 03 28 114 113 .. 115 May2203 119 115 114  -002 116
Feb 27 03 35 113 112 -001 114 May2903 126 115 114  -001 116
Mar 06 03 42 113 112 1.14 Jun0503 133 115 114  -002 116

Mar 13 03 49 113 112 -0

Mar 20 03 56 112 1.11 -0.

01 114

Jun 12 03 140 116 1.15 -0.01 117

01 113 Jun 19 03 147 115 1.14 -0.02 116

Mar 27 03 63 113 1.12 -0.01 114 Jun 26 03 154 115 1.14 -0.01 116
Apr 03 03 70 113 112 -0.01 114 Jul 03 03 161 115 1.14 -0.02 116
Apr 10 03 77 112 111 -0.03 113 Jul 10 03 168 1.16 1.15 -0.02 117
Apr 17 03 84 114 1.13 -0.01 115 Jul 17 03 175 116 1.15 -0.03 117
Apr 24 03 91 115 1.14 1.16 Jul 24 03 182 1.17 1.16 1.18

(¢) New York Stock

NEW YORK BONDS
CORPORATION BONDS

Exchange bonds Cur
Bonds Yid
Bond 1—(_ AT&T 5%/504 5.5

AT&T 63/g804 6.2
AT&T 7%/204 7.2
AT&T 8'/g24 8.0
ATT 8.35s25 8.3
AT&T 61/229 7.5

Net
Vol Close Chg.
238 101.63 )—Yield to Maturity = 3.68%
60 102.63 -0.13
101 103.63 -0.13
109 101 0.38
60 101 0.50

190 87.25 0.13

AT&T 8%/g31 8.4

Bond 2—(

138 102.75 0.88 )—Yield to Maturity = 8.40%

Source: Wall Street Journal, Thursday, January 23, 2003, p. C11.
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the yield to maturity. Our previous discussion provided us with some rules
for deciding when the current yield is likely to be a good approximation and
when it is not.

T-bonds 3 and 4 mature in around 30 years, meaning that their char-
acteristics are like those of a consol. The current yields should then be a good
approximation of the yields to maturity, and they are: The current yields are
within two-tenths of a percentage point of the values for the yields to matu-
rity. This approximation is reasonable even for T-bond 4, which has a price
about 7% above its face value.

Now let’s take a look at T-bonds 1 and 2, which have a much shorter
time to maturity. The price of T-bond 1 differs by less than 1% from the par
value, and look how poor an approximation the current yield is for the
yield to maturity; it overstates the yield to maturity by more than 4 per-
centage points. The approximation for T-bond 2 is even worse, with the
overstatement over 9 percentage points. This bears out what we learned
earlier about the current yield: It can be a very misleading guide to the
value of the yield to maturity for a short-term bond if the bond price is not
extremely close to par.

Two other categories of bonds are reported much like the Treasury
bonds and notes in the newspaper. Government agency and miscellaneous
securities include securities issued by U.S. government agencies such as the
Government National Mortgage Association, which makes loans to savings
and loan institutions, and international agencies such as the World Bank.
Tax-exempt bonds are the other category reported in a manner similar to
panel (a), except that yield-to-maturity calculations are not usually provided.
Tax-exempt bonds include bonds issued by local government and public
authorities whose interest payments are exempt from federal income taxes.

Panel (b) quotes yields on U.S. Treasury bills, which, as we have seen,
are discount bonds. Since there is no coupon, these securities are identified
solely by their maturity dates, which you can see in the first column. The
next column, “Days to Mat.,” provides the number of days to maturity of the
bill. Dealers in these markets always refer to prices by quoting the yield on a
discount basis. The “Bid” column gives the discount yield for people selling
the bills to dealers, and the “Asked” column gives the discount yield for peo-
ple buying the bills from dealers. As with bonds and notes, the dealers’ prof-
its are made by the asked price being higher than the bid price, leading to the
asked discount yield being lower than the bid discount yield.

The “Chg.” column indicates how much the asked discount yield
changed from the previous day. When financial analysts talk about changes
in the yield, they frequently describe the changes in terms of basis points,
which are hundredths of a percentage point. For example, a financial analyst
would describe the —0.01 change in the asked discount yield for the
February 13, 2003, T-bill by saying that it had fallen by 1 basis point.

As we learned earlier, the yield on a discount basis understates the
yield to maturity, which is reported in the column of panel (b) headed “Ask
Yld.” This is evident from a comparison of the “Ask Yld.” and “Asked”
columns. As we would also expect from our discussion of the calculation of
yields on a discount basis, the understatement grows as the maturity of the
bill lengthens.
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Panel (c) has quotations for corporate bonds traded on the New York
Stock Exchange. Corporate bonds traded on the American Stock Exchange
are reported in like manner. The first column identifies the bond by indicat-
ing the corporation that issued it. The bonds we are looking at have all been
issued by American Telephone and Telegraph (AT&T). The next column tells
the coupon rate and the maturity date (53 and 2004 for Bond 1). The “Cur.
Yld.” column reports the current yield (5.5), and “Vol.” gives the volume of
trading in that bond (238 bonds of $1,000 face value traded that day). The
“Close” price is the last traded price that day per $100 of face value. The price
of 101.63 represents $1016.30 for a $1,000-face-value bond. The “Net Chg.”
is the change in the closing price from the previous trading day.

The yield to maturity is also given for two bonds. This information is
not usually provided in the newspaper, but it is included here because it
shows how misleading the current yield can be for a bond with a short matu-
rity such as the 52s, of 2004. The current yield of 5.5% is a misleading meas-
ure of the interest rate because the yield to maturity is actually 3.68 percent.
By contrast, for the 82s, of 2031, with nearly 30 years to maturity, the cur-
rent yield and the yield to maturity are exactly equal.

The Distinction Between
Interest Rates and Returns

Many people think that the interest rate on a bond tells them all they need to know
about how well off they are as a result of owning it. If Irving the Investor thinks he is
better off when he owns a long-term bond yielding a 10% interest rate and the inter-
est rate rises to 20%, he will have a rude awakening: As we will shortly see, if he has
to sell the bond, Irving has lost his shirt! How well a person does by holding a bond
or any other security over a particular time period is accurately measured by the
return, or, in more precise terminology, the rate of return. For any security, the rate
of return is defined as the payments to the owner plus the change in its value,
expressed as a fraction of its purchase price. To make this definition clearer, let us see
what the return would look like for a $1,000-face-value coupon bond with a coupon
rate of 10% that is bought for $1,000, held for one year, and then sold for $1,200. The
payments to the owner are the yearly coupon payments of $100, and the change in its
value is $1,200 — $1,000 = $200. Adding these together and expressing them as a
fraction of the purchase price of $1,000 gives us the one-year holding-period return
for this bond:

$100 + $200 _ $300
$1,000 $1,000

You may have noticed something quite surprising about the return that we have
just calculated: It equals 30%, yet as Table 1 indicates, initially the yield to maturity
was only 10 percent. This demonstrates that the return on a bond will not necessar-
ily equal the interest rate on that bond. We now see that the distinction between
interest rate and return can be important, although for many securities the two may
be closely related.

= 0.30 = 30%
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Study Guide

The concept of return discussed here is extremely important because it is used con-
tinually throughout the book. Make sure that you understand how a return is calcu-
lated and why it can differ from the interest rate. This understanding will make the
material presented later in the book easier to follow.

More generally, the return on a bond held from time ¢ to time ¢t + 1 can be writ-
ten as:

c+pP,.,—P
RET = ———+——1 9)
P[
where RET = return from holding the bond from time ¢ to time t + 1

P, = price of the bond at time ¢
P, ., = price of the bond at time t + 1
C = coupon payment

A convenient way to rewrite the return formula in Equation 9 is to recognize that
it can be split into two separate terms:
— Pt

cC P
RET = — + —tH—
Pt Pt

The first term is the current yield i, (the coupon payment over the purchase price):

The second term is the rate of capital gain, or the change in the bond’s price rela-
tive to the initial purchase price:

where g = rate of capital gain. Equation 9 can then be rewritten as:
RET =i + g (10)

which shows that the return on a bond is the current yield i, plus the rate of capital
gain g. This rewritten formula illustrates the point we just discovered. Even for a bond
for which the current yield i, is an accurate measure of the yield to maturity, the return
can differ substantially from the interest rate. Returns will differ from the interest rate,
especially if there are sizable fluctuations in the price of the bond that produce sub-
stantial capital gains or losses.

To explore this point even further, lets look at what happens to the returns on
bonds of different maturities when interest rates rise. Table 2 calculates the one-year
return on several 10%-coupon-rate bonds all purchased at par when interest rates on
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Table 2 One-Year Returns on Different-Maturity 10%-Coupon-Rate

Bonds When Interest Rates Rise from 10% to 20%

(1
Years to 2)
Maturity Initial
When Current
Bond Is Yield
Purchased (%)
30 10
20 10
10 10
5 10
2 10
1 10

*Calculated using Equation 3.

4) 6)) (6)
3) Price Rate of Rate of
Initial Next Capital Return
Price Year* Gain 2+5)

€)) % (%) (%)
1,000 503 —49.7 —39.7
1,000 516 —48.4 —38.4
1,000 597 —40.3 —30.3
1,000 741 —259 —159
1,000 917 —8.3 +1.7
1,000 1,000 0.0 +10.0

all these bonds rise from 10 to 20%. Several key findings in this table are generally
true of all bonds:

The only bond whose return equals the initial yield to maturity is one whose time
to maturity is the same as the holding period (see the last bond in Table 2).

A rise in interest rates is associated with a fall in bond prices, resulting in capital
losses on bonds whose terms to maturity are longer than the holding period.

The more distant a bonds maturity, the greater the size of the percentage price
change associated with an interest-rate change.

The more distant a bond’s maturity, the lower the rate of return that occurs as a
result of the increase in the interest rate.

Even though a bond has a substantial initial interest rate, its return can turn out
to be negative if interest rates rise.

At first it frequently puzzles students (as it puzzles poor Irving the Investor) that

a rise in interest rates can mean that a bond has been a poor investment. The trick to
understanding this is to recognize that a rise in the interest rate means that the price
of a bond has fallen. A rise in interest rates therefore means that a capital loss has
occurred, and if this loss is large enough, the bond can be a poor investment indeed.
For example, we see in Table 2 that the bond that has 30 years to maturity when pur-
chased has a capital loss of 49.7% when the interest rate rises from 10 to 20%. This
loss is so large that it exceeds the current yield of 10%, resulting in a negative return
(loss) of —39.7%. If Trving does not sell the bond, his capital loss is often referred to
as a “paper loss.” This is a loss nonetheless because if he had not bought this bond
and had instead put his money in the bank, he would now be able to buy more bonds
at their lower price than he presently owns.
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The finding that the prices of longer-maturity bonds respond more dramatically to
changes in interest rates helps explain an important fact about the behavior of bond mar-
kets: Prices and returns for long-term bonds are more volatile than those for shorter-
term bonds. Price changes of +20% and —20% within a year, with corresponding
variations in returns, are common for bonds more than 20 years away from maturity.

We now see that changes in interest rates make investments in long-term bonds
quite risky. Indeed, the riskiness of an asset’s return that results from interest-rate
changes is so important that it has been given a special name, interest-rate risk.®
Dealing with interest-rate risk is a major concern of managers of financial institutions
and investors, as we will see in later chapters (see also Box 2).

Although long-term debt instruments have substantial interest-rate risk, short-
term debt instruments do not. Indeed, bonds with a maturity that is as short as the
holding period have no interest-rate risk.” We see this for the coupon bond at the bot-
tom of Table 2, which has no uncertainty about the rate of return because it equals
the yield to maturity, which is known at the time the bond is purchased. The key to
understanding why there is no interest-rate risk for any bond whose time to maturity
matches the holding period is to recognize that (in this case) the price at the end of
the holding period is already fixed at the face value. The change in interest rates can
then have no effect on the price at the end of the holding period for these bonds, and
the return will therefore be equal to the yield to maturity known at the time the bond
is purchased.®

®Interest-rate risk can be quantitatively measured using the concept of duration. This concept and how it is
calculated is discussed in an appendix to this chapter, which can be found on this books web site at
www.aw.com/mishkin.

"The statement that there is no interest-rate risk for any bond whose time to maturity matches the holding period
is literally true only for discount bonds and zero-coupon bonds that make no intermediate cash payments before
the holding period is over. A coupon bond that makes an intermediate cash payment before the holding period
is over requires that this payment be reinvested. Because the interest rate at which this payment can be reinvested
is uncertain, there is some uncertainty about the return on this coupon bond even when the time to maturity
equals the holding period. However, the riskiness of the return on a coupon bond from reinvesting the coupon
payments is typically quite small, and so the basic point that a coupon bond with a time to maturity equaling the
holding period has very little risk still holds true.

8In the text, we are assuming that all holding periods are short and equal to the maturity on short-term bonds and
are thus not subject to interest-rate risk. However, if an investors holding period is longer than the term to maturity
of the bond, the investor is exposed to a type of interest-rate risk called reinvestment risk. Reinvestment risk occurs
because the proceeds from the short-term bond need to be reinvested at a future interest rate that is uncertain.

To understand reinvestment risk, suppose that Irving the Investor has a holding period of two years and
decides to purchase a $1,000 one-year bond at face value and will then purchase another one at the end of the
first year. If the initial interest rate is 10%, Irving will have $1,100 at the end of the year. If the interest rate rises
to 20%, as in Table 2, Trving will find that buying $1,100 worth of another one-year bond will leave him at the
end of the second year with $1,100 X (1 4+ 0.20) = $1,320. Thus Irvings two-year return will be
($1,320 — $1,000)/1,000 = 0.32 = 32%, which equals 14.9% at an annual rate. In this case, Irving has earned
more by buying the one-year bonds than if he had initially purchased the two-year bond with an interest rate of
10%. Thus when Irving has a holding period that is longer than the term to maturity of the bonds he purchases,
he benefits from a rise in interest rates. Conversely, if interest rates fall 