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Preface

This book is designed to help youinternalize the basics of money and banking. There is a little math,

some graphs, and some sophisticated vocabulary, but nothing terribly difficult, if you put your brain

to it. The textds most i mportant goal i s,edclo get vyou
section begins with one or more questions, called Learning Objectives, and ends with Key Takeaways

that provide short answers to the questions and smartly summarize the section in a few bullet points.

Most sections also contain a sidebar called Stopand Think. Rather than ask you to simply repeat

information given in the chapter discussion, the Stop and Think sidebars require that you apply what

you (should have) Il earned in the chapter to a novel
isnét the point. The point is to stretch your brain.
specific skills, like calculating bond prices. Key terms and chapter-level objectives also help you to

navigate and master the subject matter. The book is deiberately short and right to the point. If you

hunger for more, read one or more of the books listed in the Suggested Reading section at the end of

each chapter. Keep in mind, however, that the goal is to internalize, not to memaorize. Allow this book

to inform your view of the world and you will be the better for it, and so will your loved ones.
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Chapter 1

Money, Banking, and Your World

CHAPTER OBJECTIVES
By the end of this chapter, students should be able to:
1. Describe how ignorance of the principlesnadney and banking has injured the lives of everyday people.
2. Describe how understanding the principles of money and banking has enhanced the lives of everyday
people.

3. Explain how bankers can simultaneousdentrepreneurs andendto entrepreneurs.
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1.1 Dreams Dashed

LEARNING OBJECTIVE

1. How can ignorance of the principles of money and banking destroy your dreams?

At 28, Ben is in his prime. Although tall, dark, and h:
passion is culinary, not thespian. Nothi ng pleases him more than applying what he learned earning his

degrees in hospitality and nutrition to prepare delicious yet healthy appetizers, entrees, and desserts for

restaurant-goers. He chafes, therefore, when the owner of the restaurant for which heworks forces him to

use cheaper, but less nutritional, ingredients in his recipes. Ben wants to be his own boss and thinks he

sees a demand for his style of tasty, healthy cuisine. Trouble is, Ben, like most people, came from humble

roots. He €eoesgdt mbaeg to start his own restaurant, an
what he needs because of some youthful indiscretions concerning money. If Ben is right, and he can

obtain financing, his restaurant could become a chain that might revolutionize Amer i cads eating hat
rendering Eric Schlosserds exEastsk:@dl‘d:aﬁon(2@0@),[1las®soleteet ail fo
asTheJungIe(lQOl),[Z]Upt on Sinclairés infamous description of the
meatpacking industry. If Ben can get some financial help but is wrong about Americans preferring natural

ingredients to hydrogenized this and polysaturated that, he will have wasted his time and his financial

backers may lose some moneylf he cannot obtain financing, however, the world will never know

whether his idea was a good one or not. Benbs a good guy, so he probably wo

but his life will be less fulfilling, and Americans less healthy, if he never has a chance to pursue his dream.

Married for a decade, Rose and Joe also had a dream, the American Dream, a huge house with a big,
beautiful yard in a great neighborhood. The couple could not really afford such a home, but they found a
lender that offered them low monthly payments. It seemed too good to be true because it was Rose and
Joe unwittingly agreed to a negative amortization mortgage with aballoon payment. Their monthly
payments were so low because they paid just part of the interest due each year and none of the (growing)
principal. When housing prices in their area began to slide downward, the lender foreclosed, although
they had never missed a payment. They lost their home and, worse, their credit. The couple now rents a

small apartment and harbors a deep mistrust of the financial system.

Saylor URLhttp://www.saylor.org/books Saylor.org

4



http://creativecommons.org/licenses/by-nc-sa/3.0/
http://www.saylor.org/books

Rob and Barb had a more modest dream of a nice house in a good location with many conveniences, a low
crime rate, and a decent public school system. They found a suitable home, had their offer accepted, and
obtained a conventional thirty -year mortgage. But they too discovered that their ignorance of the financial

system came with a price when they had difficulty selling their old house. They put it up for sale just as the

Federal Reserve Amer i cads central bank (monet infergstratetiedaose i t y) ,

the economy, including the housing market, was too hot (growing too quickly), portending a higher price
level across the economy (inflation). Higher interest meant it was more expensive to borrow money to buy
a house (or anything elsefor that matter). To compensate, buyers decreased the amount they were willing
to offer and in some cases stopped looking for a new home entirely. Unable to pay the mortgage on both
houses, Rob and Barb eventually sold their old house for much less than tley had hoped. The plasma TV,
new carpeting, playground set in the yard, sit-down mower, and other goods they planned to buy
evaporated. That may have been good for the economy by keeping inflation in check, but Rob and Barb,
like Rose, Joe, and Ben, wishedthey knew more about the economics of money, banking, and interest

rates.

Samantha too wished that she knew more about the financial system, particularly foreign exchange. Sam,
as her friends called her, had grown up in Indiana, where she developed a vage sense that people in other
countries use money that is somehow different from the U.S. dollar. But she never gave the matter much

thought, until she spent a year in France as an exchange student. With only $15,000 in her budget, she

d

knew that things woul d be tight. As the dollar depreciated (lost value) vis-a-vi s Fr anceds currency

euro, she found that she had to pay more and more dollars to buy each euro. Poor Sam ran through her
budget in six months. Unable to obtain employment in France, she returned home embittered, her

conversational French still vibrating with her Indiana twang

Jorge would have been a rich man today if his father had not invested his inheritance in U.S.

government bonds in the late 1960s. The Treasury promptly paid the interest contractually due on those
bonds, but high rates of inflation and interest in the 1970s and early 1980s reduced their prices and wiped
out most of their purchasing power. Instead of inheriting a fortune, Jorge received barely enough to buy a
midsized automobile. That his father had worked so long and so hard for so little saddened Jorge. If only

his father had understood a few simple facts: when the supply of money increases faster than the demand
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for it, prices rise and inflation ensues. When inflation incr eases, so too do nominal interest rates. And
when interest rates rise, the prices of bonds (and many other types of assets that pay fixed sums) fall.
Jorgebs father didndét | ack intelligence, and he wasnodt
well-educated ones, do not understand the basics of money, banking, and finance. And they and their

loved ones pay for it, sometimes dearly.

Madi son knows that all too well. Her grandparents didn
diversification (the t ried-and-t r ue rul e that you shouldnét put all of vy
invested their entire life savings in a single company, Enron. 4 They lost everything (except their Social

Security checks) B after that bloated behemoth went bankrupt i n December 2001. Instead of lavishing her

with gifts, Madi sonds grandparents drained resources a
seeking handouts from Madi sonos dwathoat tife issurandhyetn t he gr an

another misstepd Madison 6s parents had to pay bid? bucks for their

Stop and Think Box

History textbooks often portray the American Revolution as a rebellion against unjust taxation, but the

colonists of British North America had other, more important grievances. For example, British imperial

policies set in London made it difficult for the colonists to control the supply of money or interest rates.

When money became scarce, as it often did, interest rates increased dramatically, which in turn caused

the val ue of colonistsé homes, farms, and other real est
consequence, many | ost their property in court proceed,]

prisons. Why do history books fail to discuss this importa nt monetary cause of the American Revolution?

Most historians, like many people, generally do not fully understand the principles of money and banking.

KEY TAKEAWAY

1 People who understand the principles of money and banking are more likely to lead happgssful,

fulfilling lives than those who remain ignorant about them.

[1] www.amazon.com/FastoodNationEricSchlosser/dp/0060838582/sr=8

1/qid=1168386508/ref=pd_bbs_sr_1/18%7951059365527?ie=UTF8&s=books
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[2]http://sinclair.thefreelibrary.com/Junglgattp://sunsite.berkeley.edu/Literature/Sinclair/TheJungle/

[3] http://www.federalreserve.gov/

[4] www.riskglossary.com/link/enron.htm

[5] www.ssa.gov/

[6] www.fincalc.com/ins_03.asp?id=6
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1.2Hope Springs

LEARNING OBJECTIVE

1. How can knowledge of the principles of money and banking help you to achieve your dreams?

Of course, sometimes things go right, especially when one knows what one is doing. Henry

Kaufman, ™ who as a young Jewishboy fled Nazi persecution in the 1930s, is now a billionaire

because he understood what made interest rates (and
of financial instruments) rise and fall. A little later, another immigrant from Central Eur ope, George

2 Millions of other

Soros, made a large fortune correctly predicting changes inexchangerates.
individuals have improved their lot in life (though most not as much as Kaufman and Soros!) by making
astute life decisions informed by knowledge o f the economics of money and banking. Your instructor
and | cannot guarantee you riches and fame, but we can assure you that, if you read this book

carefully, attend class dutifully, and study hard, your life will be the better for it.

The study of money and banking can be a daunting one for students. Seemingly familiar terms here

take on new meanings. Derivatives refer not to calculus (though calculus helps to calculate their

value) but to financial instruments for trading risks. Interest is not necessaril y interesting; stocks are

not alive nor are they holding places for criminals;
music; yield curves are sometimes straight lines; and the principal is a sum of money or an owner,

not the administrative head of a high school. In finance, unlike in retail or publishing, returns are a

good thing. Military -style acronyms and jargon also abound : 4X, A/l, Basel I, B.I.G., CAMELS, CRA,

DIDMCA, FIRREA, GDP, IMF, LIBOR, m, NASDAQ, NCD, NOW, OTSy, SOX, TIPS, TRAPS, ad on

and on.

People who learn this strange new language and who learn to think like a banker (or other type of
financier) will be rewarded many times over in their personal lives, business careers, and civic

life. They will make better personal decisio ns, run their businesses or departments more efficiently, and
be better-informed citizens . Whether they seek to climb the corporate ladder or start their own
companies, they will discover that interest, inflation, and foreign exchange rates are as important to

success as are cell phones, computers, and soft people skills. And a few will find a career in banking
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to be lucrative and fulfilling. Some, eager for a challenging and rewarding career, will try to start
their own banks from scratch . And they will be able to do so, provided they are good enough to pass
muster with investors and with government regulators charged with keeping the financial system,

one of the most important sectors of the economy, safe and sound.

One last thing. This book is about Westen financial systems, not Islamic ones. Islamic finance
performs the same functions as Western finance but tries to do so in a way that is shariacompliant,
or, in other words, a way that accords with the teachings of the Quran and its modern interpreters,
who frown upon interest. To learn more about Islamic finance, which is currently growing and

developing very rapidly, you can refer to one of the books listed in Suggested Readings.

Stop and Think Box

Gaining regulatory approval for a new bank has becomeso treacherous that consulting firms specializing
in helping potential incorporators to navigate regulator -infested waters have arisen and some, like
Nubank, ' have thrived. Why are regulations so stringent, especially for new banks? Why do people

bother to form new banks if it is so difficult?

Banking is such a complex and important part of the economy that the government cannot allow anyone
to do it. For similar reasons, it cannot allow just anyone to perform surgery or fly a commercial airliner.
Peoplerun the regulatory gauntlet because establishing a new bank can be extremely profitable and

exciting.

KEY TAKEAWAY

1 Not everyone will, or can, grow as wealthy as Henry Kaufman, George Soros, and other storied financiers,

but everyone can improve their &% by understanding the financial system and their roles in it.

[1] www.theglobalist.com/AuthorBiography.aspx?Authorld=126

[2] www.georgesoros.com/

[3] www.acronymguide.com/financiabcronyms.htnhttp://www.garlic.com/~lynn/fingloss.htm

[4] www.nubank.com/
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1.3 Suggested Browsing

Financial Literacy Foundatiofmttp://www.finliteracy.org/

The FLF fiis a nonprofit organization created to addres:
young consumers. o Similar organizations include the Co

(http://www.thecommunityfoundation  -ffl.org) and the Institute for Financial Literacy

(http://www.financiallit.org/ ).

Museum of Ameican Financehttp://www.moaf.org/index

In addition to its Web site and its stunning new physical space at the corner of William and Wall in
Manhattanoés financi al di st r i epublisheshadinamtialhistarynmagatine Amer i c an

One of this bookds authors (Wright) sits on the editor]
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1.4 Suggested Reading

Ayub, Muhammed. Understanding Islamic Finance . Hoboken, NJ: John Wiley and Sons, 2008.

El-Gamal, Mahmoud. Islamic Finance: Law, Economics, and Practice. New York: Cambridge

University Press, 2008.
Kaufman, Henry. On Money and Markets: A Wall Street Memoir . New York: McGraw Hill, 2001.

Soros, George.Soros on Soros: Staying Ahead of the Curve. Hoboken, NJ: John Wiley and Sons, 1995.
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Chapter 2

The Financial System

CHAPTER OBJECTIVES

By the end of this chapter, students should be able to:

1. Critique cultural stereotypes of financiers.

2. Describe the financial system and the work that it performs.

3. Define asymmetric information argketch the problems that it causes.

4. List the major types of financial markets and describe what distinguishes them.

5. List the major types of financial instruments or securities and describe what distinguishes them.

6. List the major types of intermediaries addscribe what distinguishes them.

7. Describe and explain the most important tradés facing investors.

8. 5540NARO6S YR SELX LAY O02NNRBSGSNEQ YI22N 02y OSNy&o

9. Explain the functions of financial regulators.
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2.1 Evil and Brilliant Financiers?

LEARNING OBJECTIVE

1. Are bankers, insurers, and other financiers innately good or evil?

Ever notice that movies and books tend to portray financiers as evil and powerful monsters, bent on

destroying all that decent folks hold dear for the sake of a fast buck? In his bestselling 1987

novel Bonfire of the Vanities , ' for example, Tom Wolfe depicts Wall Street bond trader Sherman

McCoy (played by Tom Hanks in the movie version)”?as a sl i my fAMaster of the Ur
powerful, and a complete butthead. Bashing finance isnot a passing fad; you may recall the unsavory
Shylock character f TheMercBahtafkanisep’eAadwhdcsuldgorgat panny

DeVito ! as the arrogant little donut-s c ar f i ng flLarry the Liquidatoro j ux
old factory owner Andrew Jorgenson (played by Gregory Peck)” in Ot her Pe o p.“Edenthétoney
Christmas classicl t 6 s a Wo r'tcentainsidt bektia tlual message. In the film, viewers learn

that George Bailey, the lovable president of the localbuilding and loan association (a type of

community bank) played by Jimmy Stewart, saved Bedford Falls from the clutches of a character
portrayed by Lionel Bar r ymor euncleaticetamcierd and evit firancieB ar r y mo r

Henry F. Potter. (Nor el ati on to Harry, 16m sure.) Thatfs hardl

Truth be told, some financiers have done bad things. Then again, so have members of every

occupational, geographical, racial, religious, and ethnic group on the planet. But most people, most of

the time, are pretty decent, so we should not malign entire groups for the misdeeds of a few, especially

when the group as a whole benefits others. Financiers and the financial systems they inhabit benefit

many people in wealthier countries. The financial system does so much good for the economy, in

fact, that some people believe that financiers are |
guys i n t“HHs posiive sterabtype, however, is as flawed as the negativene. While some

investment bankers, insurance actuaries, and other fancy financiers could have worked for NASA,

they are far from infallible. The financial crisis that began in 2007 reminds us, once again, that

complex mathematical formulas are less usefu in economics (and other social sciences) than in
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astrophysics. Financiers, like politicians, religious leaders, and, yes, college professors, have made

colossal mistakes in the past and will undoubtedly do so again in the future .

So rather than lean on gereotypes, this chapter will help you to form your own view of the financial
system. In the process, it will review the entire system.1 t 6s wel |l worth your ti me and
chapter carefully because it contains a lot of descriptive information and definitions that will help you

later in the text .

KEY TAKEAWAYS

1 Financiers are not innately good or evil but rather, like other people, can be either, or can even be both
simultaneously.

1 While some financiers are brilliant, they are not infallitlad fancy math does not reality make.

1 Rather than follow prevalent stereotypes, students should form their own views of the financial system.

1 This important chapter will help students to do that, while also bringing them up to speed on key terms

and concefs that will be used throughout the book.

[1] www.amazon.com/Bonfiré/anitiesTomWolfe/dp/0553275976

[2] www.imdb.com/title/tt0099165/

[3] http://www.bibliomania.com/0/6/3/1050/frameset.html

[4] www.imdb.com/name/nm0000362/

[5] www.imdb.com/name/nm0000060/

[6] www.imdb.com/title/tt0102609/

[7] www.nndb.com/films/309/000033210/

[8] video.google.com/videoplay?docid=4820768732160163488&pr=gbog

[9] en.wikipedia.org/wiki/The Smartest Guys_in_the Room
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2.2 Financial Systems

LEARNING OBJECTIVE

1. Whatis a financial system and why do we need one?

A financial systemis a densely interconnected network of financial intermediaries, facilitators, and

markets that serves three major purposes: allocating capital, sharing risks, and facilitating

intertemporal t r ade. That sounds mundane, even boring, but
important it is to human welfare. The material progress and technological breakthroughs of the last

two centuries, ranging from steam engines, cotton gins, and telegraphs, to aubmobiles, airplanes,

and telephones, to computers, DNA splicing, and cell phones, would not have been possible without

the financi al system. Ef ficiently |inking borrowers
Borrowers include inventors, entrepreneurs, and other economic agents, like domestic households,

governments, established businesses, and foreigners, with potentially profitable business ideas

(positive net present value projects) but limited financial resources (expenditures > revenues).

Lenders or savers include domestic households, businesses, governments, and foreigners with excess

funds (revenues > expenditures). The financial system also helps to link risk-averse entities called

hedgers to risk-loving ones known as speculators. AsFigure 21" The f i nanci al system a
y 0 u dlustrates, you are probably already deeply imbedded in the financial system as both a

borrower and as a saver.

Figure2.10 The financi al system at work for youo?
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As borrower As saver

Auto loan Depositor

Student

Student loan Stockholder

Mortgage Insured

Occasionally, people and companies, especially small businesses or ones that sell into rapidly
growing markets, have enough wealth (a stock) and income (a flow) to implement their ideas without
outside help by plowing back profits (aka internal finance). Most of the time, however, people and firms
with good ideas do not have the savings or cash needed to draw up blueprints, create prototypes, lease
office or production space, pay employees, obtain permits and licenses, or suffer the myriad risks of
bringing a new or improved good to market . Without savings, a rich uncle or close friend, or some
other form of external finance, people remain wannabe entrepreneurs and companies cannot

complete their projects. That should concern you because the world is a poore place for it. ™

Why do we need a financial system? Why candt indivi
individuals and companies when they need to?Lending, like supplying many other types of goods, is

most efficiently and cheaply conducted by specialists, companies that do only one thing (or a couple of

related activities) very well because they have much practice doing it and because they tap economies of

scale. The fixed costs of making loang advertising for borrowers, buying and maintaining

computers, leasing suitable office space, and the liké are fairly substantial. To recoup those fixed
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costs, to drive them toward insignificance, lenders have to do quite a volume of business. Little guys
usually just canodt b ey, howevef, that bidggér i alwaystbetter, onlysthattaobe t o s a

efficient financial companies must exceed minimum efficient scale

KEY TAKEAWAYS

1 The financial system is a dense network of interrelated markets and intermediaries that allocates capital
and sharesisks by linking savers to spenders, investors to entrepreneurs, lenders to borrowers, and the
risk-averse to riskakers.

9 Italso increases gains from trade by providing payment services and facilitating intertemporal trade.

1 A financial system is necesgdrecause few businesses can rely on internal finance alone.

1 Specialized financial firms that have achieved minimum efficient scale are better at connecting investors

to entrepreneurs than nonfinancial individuals and companies.

[1] www.innovationamerica.org/archive.php?articlelD=79
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2.3 Asymmetric Information: The Real Evil

LEARNING OBJECTIVE

1. What is asymmetric information, what problems does it cause, and whainitgate it?

Finance also suffers from a peculiar problem that is not easily overcome by just anybody . Undoubtedly,

youbve already encountered the concept of opportuni:t
give up Y, that \(eandeatdtod You may wa hayedeard of asymmetric

information, another nasty fact that makes life much more complicated. Like scarcity, asymmetric

information inheres in nature, the devil incarnate. That is but a slight exaggeration. When a seller

(borrower, a seller of securities) knows more than a buyer (lender or investor, a buyer of securities),

only troubl e can r esulinferno, thikdevil has gvo geuglyi | i n Danteods
heads, adverseselection, which raises Cain before a contra¢ is signed, and moral hazard, which

entails sinning after contract consummation. (Later,

agency problem, a special type of moral hazard.)

Due to adverse selection, the fact that the riskiest borrowers are theones who most strongly desire

| oans, | enders attract s undr-go-wells ke poben-ladenfioweess , t hi e v ¢
attract bees (Natty Light '“ attracts frat boys?). If they are unaware of that selection bias, lenders will

find themselves burned so often that they will prefer to keep their savings under their mattresses rather

than risk lending it . Unless recognized and effectively countered, moral hazard will lead to the same

suboptimal outcome. After a loan has been made, even good borrowers sometimes turn into thieves

because they realize that they .Sainsteqdoigdettirgumanichk ot her p
little ice cream shop with the loan as they promised, a disturbing number decide instead to try to get

rich quick by taking a quick trip to Vegas or Atlantic City * for some potentially lucrative fun at the

bl ackjack table. 1 f they |l ose, they think it is no I

One of the major functions of the financial system is to tangle with those devili sh information
asymmetries. It never kills asymmetry, but it usually reduces its influence enough to let businesses
and other borrowers obtain funds cheaply enough to allow them to grow, become more efficient,

innovate, invent, and expand into new markets. By providing relatively inexpensive forms of external
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finance, financial systems make it possible for entrepreneurs and other firms to test their ideas in the
marketplace . They do so by eliminating, or at least reducing, two major constraints

on liquidity and capital, or the need for short-term cash and long-term dedicated funds. They reduce
those constraints in two major ways: directly (though often with the aid of facilitators ) viamarkets and
indirectly via intermediaries . Another way to think about that is to realize that the financial system
makes it easy to trade intertemporally, or across time. Instead of immediately paying for supplies
with cash, companies can use the financial system to acquire what they need today and pay for it
tomorrow, next week, next month, or next year, giving them time to produce and distribute their

products.

Stop and Think Box

You might think that you would never stoop so low as to take advantage of a lender or insurer. That may
be true, but financial institutions are not worried about you per se; they are worried about the typical
reaction to asymmetric information. Besides, you may not be as pristine as you think. Have you ever done
any of the following?

1 Stolen anything from work?

Taken a longer break than allowed?

Deliberately slowed down at work?

Cheated on a paper or exam?

=A = =2 =4

Lied to a friend or parent?

If so, you have taken adrantage (or merely tried to, if you were caught) of asymmetric information.

KEY TAKEAWAYS

1 Asymmetric information occurs when one party knows more about an economic transaction or asset than
the other party does.

1 Adverse selection occurs befordransaction takes place. If unmitigated, lenders and insurers will attract
the worst risks.

1 Moral hazard occurs after a transaction takes place. If unmitigated, borrowers and the insured will take

advantage of lenders and insurers.
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1 Financial systems help teduce the problems associated with both adverse selection and moral hazard.

[1] http://www.fullbooks.com/Dantes-Inferno.html

[2] www.urbandictionary.com/define.php?term=natty+light

[3]www. pickeringchatto.com/index.php/pc_site/monographs/gambling_on_the _american_dream
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2.4 Financial Markets

LEARNING OBJECTIVE

1. In what ways can financial markets and instruments be grouped?

Financial markets come in a variety of flavors to accommodate the wide array of financial instruments

or securities that have been found beneficial to both borrowers and lenders over the years . Primary
markets are where newly created (issued) instruments ae sold for the first time. Most securities are
negotiable. In other words, they can be sold to other investors at will in what are called secondary
markets. Stock exchanges, or secondary markets for ownership stakes in corporations called stocks
(aka shares or equities), are the most welkknown type, but there are also secondary markets for debt,
including bonds (evidences of sums owed, IOUs), mortgages, andderivatives and other instruments.
Not all secondary markets are organized as exchanges, centralize locations, like the New York Stock
Exchange or the Chicago Board of Trade, for the sale of securities. Some are ovehe-counter (OTC)
markets run by dealers connected via various telecom devices (first by post and semaphore [flag
signals], then by telegraph, then telephone, and now computer). Completely electronic stock markets

have gained much ground in recent years."”

Money markets are used to trade instruments with less than a year to maturity (repayment of

principal) . Examples include the markets for T-bills (Treasury bills or short -term government

bonds), commercial paper (short-t er m cor porate bonds), banker 6s

accer

funds, |l i ke a cashierbés check) ;denoneimatmn negotinbleeCDs, er t i f i C ¢

called NCDs), Fed funds (overnight loans of reserves between banks), call loans (overnight loans on
the collateral of stock), repurchase agreements (shortterm loans on the collateral of T-bills), and

foreign exchange (currencies of other countries).

Securities with a year or more to maturity trade in capital markets . Some capital market instruments,
called perpetuities, never mature or fall due. Equities (ownership claims on the assets and income of
corporations) and perpetual interest -only loans are prime examples. (Some interestonly loans
mature in fifteen or thirty years with a so -called balloon payment, in which the principal falls due all

at once at the end of the loan.) Most capital market instruments, including mortgages (loans on real
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estate collateral), corporate bonds, government bonds, and commercial and consumer loans, have
fixed maturities ranging from a year to several hundred years, though most capital market
instruments issued today have maturities of thirty years or less. Figure 2.3 "Types of financial

markets" briefly summarizes the differences between various types of financial markets.

Figure 2.3 Types of financial markets

Derivatives contracts trade in a third type of financial market . Derivatives allow investors to spread
and share a wide variety of risks, from changes in interest rates and stock market indices” to
undesirable weather conditions */(too sunny for farmers, too rainy for amusement parks, too cold for
orange growers,too hot for ski resorts). Financial derivatives are in some ways even more
complicated than the derivatives in calculus, so they are usually discussed in detail only in more
specialized or advanced courses. (Here is a spot where your instructor might provide custom

content.)

Some call financial markets #fAdirect finance, 0 though m
functioning of the markets is usually aided by one or more market facilitators, including brokers,

dealers, brokerages, and investment banks. Brokers facilitate secondary markets by linking sellers to

buyers of securities in exchange for a fee or a commission, a percentage of the sale price. Dealers

Aimake a market o by continuously buying antde selling
difference between the sale and purchase prices. (For example, a dealer might buy a certain type of

bond at, say, $99 and resell it at $99.125, ten thousand times a day.) Brokerages engage in both
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brokering and dealing and usually also providing their clients with advice and information.

Investment banks facilitate primary markets by underwriting stock and bond offerings, including

initial public offerings (IPOs) of stocks, and by arranging direct placements of bonds. Sometimes
investment banks act merely as brokers, introducing securities issuers to investors, usually
institutional investors like the financial intermediaries discussed below. Sometimes they act as
dealers, buying the securities themselves for later (hopefully soon!) resale to investors.And
sometimes they provide advice, usually regarding mergers and acquisitions. Investment banks took a
beating during the financial crisis that began in 2007. Most of the major ones went bankrupt or
merged with large commercial banks. Early reports of the death of investment banking turned out to
be premature, but the sector is depressed at present; two large ones and numerous small ones, niche

players called boutiques, remain.

Stop and Think Box

In eighteenth -century Pennsylvania and Maryland, people could buy real estate, especially in urban areas,
on so-called ground rent, in which they obtained clear title and ownership of the land (and any buildings

or other improvements on it) in exchange for the promise to pay some percentage (usually 6) of the
purchase price forever. What portion of the financial system did ground rents (some of which are still

being paid) inhabit? How else might ground rents be described?

Ground rents were a form of market or direct finance. They were financial instruments or, m ore

specifically, perpetual mortgages akin to interest-only loans.

Financial markets are increasingly international in scope . Integration of transatlantic financial

markets began early in the nineteenth century and accelerated after themid -nineteenth -century
introduction of the transoceanic telegraph systems. The process reversed early in the twentieth
century due to World Wars | and Il and the cold war; the demise of the gold standard; Bl and the rise
of the Bretton Woods "° system offixed exchange rates, discretionary monetary policy, and capital

i mmobility. (Wedll expl ore t hecsledtilempa, @ snpossibie a
trinity, in  Chapter 19 "International Monetary Regimes".) With the end of the Bretton Wood s

arrangement in the early 1970s and the cold war in the late 1980s/early 1990s, financial globalization
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reversed course once again. Today, governments, corporations, and other securities issuers

(borrowers) can sell bonds, called foreign bonds, in a foreign country denominated in that foreign
countryds currency. (For exampl e ,detomieatedlmmxdsic an goverr
U.S. markets.) Issuers can also sell Eurobonds or Eurocurrencies, bonds issued (created and sold) in

foreign countriesbhutd enomi nated in the home countryb6s currency
can sell dollar-denominated bonds in London and U.S. dollars can be deposited in non-U.S. banks.

Note that the term Euro has nothing to do with the euro, the currency of the European Union, but

rather means fAoutside.o6 A Euro |l oan, therefore, woul
London, New York, Tokyo, or Perth.) It is now also quite easy to invest in foreign stock

exchanges,”” many of which have grown in size and importance in the last few years, even if they

struggled through the panic of 2008.
Stop and Think Box

To purchase the Louisiana Territory from Napoleon in 1803, the U.S. government sold long-term, dollar -
denominated bonds in Europe. What portion of the financial system did those bonds inhabit? Be as

specific as possible.

Those government bonds were Eurobonds because the U.S. government issued them overseas but

denominated them in U.S. dollars.

KEY TAKEAWAYS

9 Financial markets can be categorized or groupegbsyance (primary vs. secondary markets), type of
instrument (stock, bond, derivative), or market organization (exchange or OTC).
I Financial instruments can be grouped by time to maturity (money vs. capital) or type of obligation (stock,

bond, derivative).

Ma{ G201 9EOKIy3SayY ¢TFéEconbniigBi May 2088), &S . 2 dzNBE S & 5 ¢

[2] quote.yahoo.com/m1?u

[3] www.cme.com/trading/prd/weather/index.html
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[5] videoplayer.thestreet.com/?clipld=1373 10370203&anel=Market+Strategy&cm_ven=&cm_cat=&cm_ite=&

puc=&ts= 1185544781203&bt=NS&bp=WIN&bst=NS&biec=false&format=flash&bitrate=300

[6] economics.about.com/od/foreigntrada/bretton_woods.htm

[7] www.foreigntrade.com/resources/financel.htm
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2.5Financial Intermediaries

LEARNING OBJECTIVE

1. In what ways can financial intermediaries dlassified?

Like financial markets, financial intermediaries are highly specialized. Sometimes called the indirect
method of finance, intermediaries, like markets, link investors/lenders/savers to
borrowers/entrepreneurs/spenders but do so in an ingenious way, by transforming assets Unlike
facilitators, which, as we have seen, merely broker or buy and sell the same securities, intermediaries
buy and sell instruments with different risk, return, and/or liquidity characteristics. The easiest
example to understand is that of a bank that sells relatively low risk (which is to say, safe), low

return, and highly liquid liabilities , called demand deposits, to investors called depositors and buys
the relatively risky, high return, and nonliquid securities of borrow ers in the form of loans,
mortgages, and/or bonds. Note, too, that investori depositors own claims on the bank itself rather

than on the bankds borrower s.

Financial intermediaries are sometimes categorized according to the type of asset transformations they
undertake . As noted above, depository institutions, including commercial banks, savings banks, and
credit unions, issue short-term deposits and buy long-term securities. Traditionally, commercial
banks specialized in issuing demand, transaction, or checking deposits and making loans to
businesses. Savings banks issued time or savings deposits and made mortgage loans to households
and businesses, while credit unions issued time deposits and made consumer loans. (Finance
companies also specialize in consumeroans but are not considered depository institutions because

they raise funds by selling commercial paper, bonds, and equities rather than by issuing deposits.)

Due to deregulation, though, the lines between different types of depository institutions have blurred in
recent years. Ownership structure, charter terms, and regulatory agencies now represent the easiest
way to distinguish between different types of depository institutions. Almost all commercial and

many savings banks are jointstock corporations. In other words, stockholders own them. Some
savings banks and all credit unions are mutual corporations and hence are owned by those who have

made deposits with them.
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Insurance companies are also divided between mutual and joint -stock corporations. They issue
contracts or policies that mature or come due should some contingency occur, which is a mechanism for
spreading and sharing risks . Term life insurance policies pay off if the insured dies within the

contract period, while life annuities pay off if th e insured is still alive. Health insurance pays when an
insured needs medical assistance. Property or casualty insurance, such as fire or automobile
insurance, comes due in the event of a loss, like a fire or an accident. Liability insurance pays off
when someone is sued for a tort (damages). Insurers invest policyholderpremiums in stocks,
corporate and government bonds, and various money market instruments, depending on the nature
of the contingencies they insure against. Life insurance companies, for exanple, invest in longer-
term assets than automobile or health insurers because, on average, life insurance claims occur much
later than property or health claims. (In the parlance of insurance industry insiders, life insurance

has a much | o propertyinduraree.)l 6 t han

The third major type of intermediary is the investment company, a category that includes pension and
government retirement funds, which transform corporate bonds and stocks into annuities, and mutual
funds and money market mutual funds , which transform diverse portfolios of capital and money

market instruments, respectively, into nonnegotiable but easily redeemablefi s h adr e s .

As Figure 2.4 "Share of total U.S. financial assets, yearend, 1945 2007" shows, the relative
importance of comme rcial banks and life insurance companies has waned since World War Il due to the
proliferation of additional investment options . AsFigure 2.5 "Assets of financial intermediaries,
selected years, 19452005" shows, their decline is relative only; the assetsof all major types of
intermediaries have grown rapidly over the last six decades. The figures are in current dollars, or
dollars not adjusted for inflation, and the U.S. economy has grown significantly since the war, in no
small part due to the financial system. Nevertheless, as shown ir~igure 2.6 "Financial assets to gross
domestic product (GDP), 1945 2007", the assets of financial intermediaries have grown steadily as a

percentage of GDP.

Figure 2.4 Share of total U.S. financial assets, year-end, 1945 2007
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Figure 2.5 Assets of financial intermediaries, selected years, 1945/ 2005
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Figure 2.6 Financial assets to gross domestic product (GDP), 1945 2007
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Financial markets have exhibited similar growth . For example, the Dow Jones Industrial Average

(DJIA), "a mechanism for tracking the prices of the shar
corporations, grew from less than 200 at the end of World War Il to just shy of 700 when John F.

Kennedy took office in 1961, to around 1,000 when Ronald Reagarbecame president twenty years

later, to over 3,200 in 1992 and over 10,000 by 1999." Trading volumes on the New York Stock

Exchange'® and the NASDAQ " have likewise soared. In 1945, daily trading volumes rarely exceeded

2 million shares. By 1975, 10million shares was considered a slow day. By 2005, over 1 billion shares

were regularly traded each day.

KEY TAKEAWAY

9 Financial intermediaries, including depository institutions (commercial banks, savings banks, credit
unions) and insurers (life, healthroperty and casualty), can be grouped by the composition of their
balance sheets (nature of their assets and liabilities and the asset transformations they undertake) or

their ownership structure, the origin of their corporate charters, and/or the idgnoit their regulators.
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[1] www.djindexes.com/mdsidx/index.cfm?event=showAverages

[2] www.measuringworth.org/DJA/

[3] www.nyse.com/

[4] www.nasdaqg.com/
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2.6 Competition Between Markets and Intermediaries

LEARNING OBJECTIVE
1. What tradeoffs do investors face? How do borrowers decide whether to use financial markets or

intermediaries to obtain the funds they need?

Why do investors (savers) sometimes choose to invest in intermediaries rather than directly in
financial markets? Why do borrowers sometimes choose to reduce their liquidity and capital

constraints via intermediaries and sometimes via markets? Markets and intermediaries often fulfill

the same needs, though in different ways.Borrowers/securities issuers typically choose the alternativ e

with the lowest overall cost , while investors/savers choose to invest in the markets or intermediaries

that provide them with the risk -return -liquidity trade -off that best suits them.

Risk is a bad thing, while return and liquidity are good things . Therefore, every saver wants to invest

in riskless, easily saleable investments that generate high returns. Of course, such opportunities

occur infrequently because investors bid up their pt

in Chapter 4 "Interest Rates", the higher the price of an investment, the lower its return,

ceteris paribus.) To keep returns high, some investors will be willing to give up some liquidity or to
take on more risk. For example, they might buy securities not backed by collateral (assets like
buildings, businesses, or safe financial instruments like T-bills that the borrower promises to forfeit
in case ofdefault). As a result of the competition between investors, and between borrowers, the
financial system offers instruments with a wide variety of characteristics, ranging from highly liquid,
very safe, but low-return T -bills and demand deposits, to medium-risk, medium -liquidity, medium -
return mortgages, to risky but potentially lucrative and easily sold derivatives like put options and

foreign exchange futures contracts.

Investors care about more than risk, return, and liquidity, but generally other considerations are

secondary. For example, investors will pay more for investments with fixed redemp tion dates rather

than ones that can be called (repaid) at the
investorsd uncertainty. They wil!/|l al so somet. i
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environmentally or socially conscious companies and countries and less for those issued by dirty,

rude ones.

Stop and Think Box

In the fall of 2006, interest rates on conventional thirty -year home mortgages without a prepayment
penalty were about 6.5 percent per year. But mortgages with otherwise identical terms that contained a
prepayment penalty for the first seven years of the loan could be had for 6.25 percent per year. Why was

that the case?

In addition to risk, return, and liquidity, investors are concerned about the uncertainty of repayment
terms. They are willing to receive a lower return (ceteris paribus, of course) in exchange for a guarantee

that a loan will not be repaid for a significant period of time.

As noted above, borrowers also compete with each other for the lowest cost methods ofmeeting their
external financing needs. Obviously, borrowers want to pay as little for funds as possible and would
like nothing better than to borrow huge sums forever, unconditionally, and at zero interest. Nobody
wants to lend on those terms, though, soborrowers compete with each other for funds by offering
investors higher returns, less risk, or more liquid instruments. They use whichever part of the
financial system, markets or intermediaries, offers them the best deal . A company may sell commercial
paper in the money market rather than obtain a bank loan, for example, if it is large enough and
well-known enough to interest enough investors and market facilitators. A smaller, newer company,

though, may find that a bank loan is much easier and cheaper toobtain.

KEY TAKEAWAYS

1 Investors primarily trade off among risk, return, and liquidity, and to a lesser extent they also value the
certainty of redemption terms.

1 Borrowers want to obtain funds as cheaply as possible and on repayment terms as flexibisiade.
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2.7 Regulation

LEARNING OBJECTIVE

1. What are the major goals of financial regulation?

Like investors, borrowers are concerned about the total net costs (all costs plus all benefits) of different
types of finance. One big consideration is government and self-regulation. Compared to most other
parts of modern capitalist economies, the financial system is relatively heavily regulated . Regulators
like the Securities and Exchange Commission (SEC, which oversees exchanges and OTC markets),
the New York Stock Exchange (NYSE, which oversees itself), and the Commodities Futures Trading
Commission (CFTC, which oversees futures market exchanges) monitor and regulate financial
markets. Other regulators, including the Office of the Comptroller of the C urrency (which oversees
federally chartered commercial banks), the Federal Deposit Insurance Corporation (FDIC, which
oversees almost all depositories), and sundry state banking and insurance commissions, monitor
financial intermediaries. Companies that wi sh to avoid direct regulatory scrutiny due to its high cost
tend to use intermediaries rather than markets. For example, instead of selling shares to the public,
which would require following the many rules of the SEC and the NYSE (or other exchange or OTC
market), a company might decide that it would be cheaper to obtain a long-term bank loan or sell

bonds to life insurers, mutual funds, and other institutional investors in a direct placement.

Regulators serve four major functions . First, they try to reduc e asymmetric information by
encouraging transparency. That usually means requiring both financial markets and intermediaries

to disclose accurate information to investors in a clear and timely manner. A second and closely
related goal is to protect consumers from scammers, shysters, and assorted other grifters. Third, they
strive to promote financial system competition and efficiency by ensuring that the entry and exit of
firms is as easy and cheap as possible, consistent with their first two goals. For exanple, new banks
can form but only after their incorporators (founders) and initial executives have been carefully
screened. Insurance companies can go out of business (exit) but only after they have made adequate

provision to fulfill their promises to poli cyholders.
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Finally, regulators also try to ensure the soundness of the financial system by acting as

a lender of last resort, mandating deposit insurance, and limiting competition through restrictions on
entry and interest rates . The first two forms of regulation are generally not controversial, although
many believe that the lender of last resort function should not be combined with

atoo big to fail (TBTF) policy. Limiting competition is a highly controversial means of ensuring safety
because it extends pivileges to existing institutions over new ones. Little surprise, then, that the

regulated companies themselves are often the strongest supporters of that type of regulation!

Stop and Think Box

For decades, the Federal Reserve capped the interest rates theébanks could pay on checking deposits at
zero and the interest rates that they could pay on time or savings deposits at around 6 percent per year.
What was the intended economic effect of those restric

repeal until the Great Inflation of the 1970s?

The restrictions were put in place to limit competition among banks, allowing them to be profitable
without assuming too much risk. Existing banks were more than happy to reap relatively riskless profits
until infl ation exceeded the interest rates that they could legally pay. At that point, disintermediation was
rampant. In other words, many people pulled their money out of banks and put them directly into the

market, via money market and stock and bond mutual funds.

KEY TAKEAWAYS

1 Regulators attempt to maximize macroeconomic stability and transparency and to minimize investor risk
and loss.

I The policies they implement to do so, however, can be controversial and are not always effective.
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Chapter 3
Money

CHAPTER OBJECTIVES

By the end of this chapter, students should be able to:

1. Define money.

2. Describe the work or economic functions that money performs.

3. Define barter and explain why it is economically inefficient.

4. BExlain why some forms of commodity money are better than others.

5. Explain why representative money and credit money supplanted commodity money.

6. Define the money supply and explain how and why it is measured.
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3.10f Love, Money, and Transactional Efficiency
LEARNING OBJECTIVE

1. What is money and what economic functions does it perform?

Like love, money is ubiquitous, yet few of us feel that we have enough of either. As abstract concepts,
money and love are both slippery, yet most of us believe that we know then when we see

them. Despite those similarities, mixing money and love can be dangerous . The love of money is said to
be one of the seven deadly sins; the money of love, despite its hoariness, is illegal in many

jurisdictions in the United States and abroad .

Jest and wordplay aside,money is, perhaps, the most important invention of all time . Like the other
major contenders for the title, indoor plumbing, internal combustion engines, computers, and other
modern gadgets of too recent origin to consider; the wheel, which needs no introduction; the hearth,
a pit for controlling fire; and the atlatl, a spear thrower similar in concept to a lacrosse stick, money
is a force multiplier. In other words, it allows its users to complete much more work in a given
amount of time than nonusers can possibly do, just as the wheel let porters move more stuff, the
hearth helped cooks prepare more food, and the atlatl allowed hunters (warriors) to kill more prey

(enemies).

What work does money do?lIt facilitates trade by making it easier to buy and sell goods compared to

barter, the exchange of one nonmoney good for another. (I f youbve ever traded bas

beer s, phone number s, homewor k assignments, or
barter.) This is no minor matter because trade is the one thing that makes us human. As that great
eighteenth-century Scottish economist Adam Smith (and others) pointed out, no other animal trades
with nonrelatives of the same species. The inherent predisposition to trade may explain why humans
have relatively large brains and relatively small digestive tracts. Trade certainly explains why humans
have more material comforts by far than any other species on the planet. Each trade that is fairly
consummated enriches both the buyer and the seller. The good feeling people get when they buy

(sell) a good is what economists callconsumer surplus (producer surplus). By making trading

relatively easy, money helps to make humanity happier. (Note that this is not the same as claiming
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that wealth makes people happy. Although sometimes used synonymously with wealth in everyday

speech, money is actually a special form of wealth.)

Imagine what life would be like withoutmoney . Suppose you try to fill up yol
tank, or take mass transit to school, or acquireanygood, wi t hout wusing money (oOr

close cousin). How would you do it? You would have to find something that the seller desired. That

could take a |l ong time and quevdne, gptoanyCréigslisgt f orever . I
posting,where you will find listings |ike the one bel ow
person think is a Afairo trade? A lava | amp and a Gt

yarn in change?
Date: 2006-1130, 2:37 PM EST
Hello Craigslisters,

I recently moved to NYC and | have no use for the six items pictured below. Starting from the
upper left going clockwise, | have: a working desk lamp, a hardcover copy of the NY Times best -
selling book The Historian, an unused leather -bound photo album, a giant bouncy -ball that lights

up when it bounces, a pair of goofy sunglasses, and a hand-made tribal mask from Mexico.
Make me any offer for any or all of the items, and if
Answer: Only if you have a lot of time to waste.

In the lingo of economists, by serving as a means or medium of exchangemoney eliminates one of the
major difficulties of barter , fulfilling this mutual or double coincidence of wants. And it does it quite

well as it zips across the country and the entire globe.

Another serious difficulty with barter helps us to see the second major type of work that money does.
Suppose that the gas station attendant or bus driver wanted chewing gum and you had some.
Exchange may still not take place because a crucial question remains unanswered: how many sticks
of gum is a gallon of gas or a bus trip worth? Ascertaining the answer turns out to be an

insurmountable barrier in most instances. In a money economy, the number of prices equals the
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number of traded goods because each has a money price,
In a barter economy, by contrast, the number of prices equals the number of pairs of goods . So, for

example, an economy with just 1,000 goods (a vey poor economy indeed) would require 499,500

different prices! Little wonder, then, that barter economies, when they exist, usually produce only

ten or so tradable goods, which means about forty-five different prices, each good paired with nine

others. By serving as a unit of account, a measuring rod of economic value, money makes price

determination much easier.

The unit of account function of money is more abstract than its work as a medium of exchange and

hence is less well understood, but that does notmean that it is less important. To be an effective force
multiplier, money has to el i mina thethd wards, it hds tokeadrthee r 6 s b i |
double coincidence of wants problem and reduce the number of prices, ideally to one per god. It

does the former by acting as a medium of exchange, something that people acquire not for its own

sake but to trade away to another person for something of use. The latter it does by serving as a unit

of account, as a way ofreckoning value . When functioning as a unit of account, money helps us to

answer the question, How much is that worth? much like inches help us to answer, How long is that?

or degrees Fahrenheit or Celsius help us to ascertain, What is the temperature of that? By helping us

to reckon value, money allows us to easily and quickly compare the economic value of unlike things,

to compare apples and oranges, both literally and figuratively.

Stop and Think Box

After the demise of the Soviet Union, inflation reigned supreme as the Russian ruble lost more and more
of its value each day. Rubles remained a medium of exchange, but in many places in Russia, prices and

debts began to be denominated in fAibucks. o What were bu:¢

Bucks were essentially U.S. dollas, and they were used as a unit of account and standard of deferred
payment, as a way of reckoning value in a stable unit. Physical U.S. dollardenominated assets, like
Federal Reserve notes, were a medium of exchange, but also, in this context, they wera good store of

value because they could purchase more rubles each passing day.
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Money also works as a store of value and as a standard of deferred compensation. By store of value,
economists mean that money can store purchasing power over time. Of coursemany other asset
real estate, financial securities, precious metals and gem$ perform precisely the same

function. Storing value, therefore, is not exclusively a trait of money . By standard of deferred
compensation, economists mean that money can be used talenominate a debt, an obligation to

make a payment in the future.

To help you to see the different functions of money, consider the following transaction:
Customer: How much for a gallon of gasoline? (A)

Attendant: $2.99 (A)

Customer: GrdMmt, fil!l 6er up.

Attendant: Will that be cash (E), check (E), debit (E), or credit (D)?

In the places labeled (A), money is working as a unit of account. The customer is trying to reckon the
value of the gasoline, information that the attendant quickly encapsulates by quoting a money price.
The customer just as quickly decides that she would rather have the gasoline than the money, or

more precisely the other goods that the money could acquire, and requests the trade. The attendant
responds by inquiring which medium of exchange (E) the customer wishes to use to pay for the good.
Cash refers to physical currency, likeFederal Reservenotes or Treasury coins. Check refers to

apaper order for the transfer of money from a bank account. Debit refers to an electronicorder for a
transfer from a bank account or a prepaid declining balance debit card. Credit entails the
prearranged transfer of funds from the customer ds
small service fee from the gas station”?and t h e s prosisetarepaytthe lender (and perhaps
interest and a yearly fee). In the case of the credit transaction, money is working as a standard of
deferred payment (D) because the customer promises to repay the lender the value of the gas at some
point in the future. (We will speak of credit money below, but students should not allow the lingo to
confuse them. Credit cards and other loans are not money per se but rather are ways of obtaining it.

The distinction will become clearer as your course of study during the semester unfolds.)
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Of course, conversations like the one above rarely occur today. Except in New Jersey and a few other
places, people pump their own gas; stations post their prices on big signs for all to see; and in
addition to dispensing the produ ct, gas pumps handle credit and debit (and sometimes cash)
purchases with ease. Money makes all that possiblesaving humanity untold hours of waste over the

trillions of exchanges completed each year.

KEY TAKEAWAYS

1 Barter entails the exchange of one gofed another. It is inefficient because it requires satisfaction of the
double coincidence of wants (party one must have what party two desires, and vice versa) and pricing
problems (the number of prices of goods equals the number of possible pairs).

1 Perhaps the most important invention of all time, money is anything that reduces the transaction costs of
barter, anything that is commonly accepted as payment or in exchange.

1 Money serves as a medium of exchange (physical means of payment), unit of accousurgraa
economic value), store of value (method of storing said value over time), and standard of deferred

payment (basis upon which debts are repaid).

[1] http://newyork.craigslist.org/about/sites.html

[2] Gas stations and other vendors sometimes charge higher prices for credit than for cash sales to compensate
them for the transaction fee charged by the credit card companies. Most have given up suctspbticiever,

due to competition for customers who found it convenient to charge purchases at a time before debit cards were
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3.2 Better to Have Had Money and Lost It Than to Have Never
Had Money at All

LEARNING OBJECTIVE

1. What usually happens when money is absent in an economy?

To further appreciate mwhmehgppenswhenjt s abseahunieetsal consi der
distress, followed quickly by imAftaraMorddsNarledrexamped uct i on o
the German government created too much money too quickly. Hyperinflation, a very rapid rise in the

prices of all goods, ensued. Prices increased so fast that workers insisted on being paid twice daily so

they could run, not walk, to the nearest store to buy food before their hard-earned wages became

worthless. Before the hyperinflation, it was said that you could buy a wheelbarrow full of food with a

purse full of cash. During the hyperinflation, you needed a wheelbarrow full of cash to purchase a

purse full of food. At the end of the debacle, you kept the wheelbarrow at home lest your most

valuable asset, the wheelbarow, be stolen! At the end of the crisis, the German economy was on a

barter basis, but only briefly before currency reforms stopped the inflation and restored a money

economy.

Stop and Think Box

During its most recent financial crisis, in 2001 7 2002, Argentina faced a severe shortage of its money,

called pesos. Private firms responded by setting up giant flea markets where goods were priced and paid
for using the firmbs mreowee salledaddibs The dreditbsicousdibe used Bt a n ¢
subsequent flea markets run by the issuing firm but not in markets run by other firms. Credit 6s had very
limited circulation outside the flea markets. As soon as the peso crisis passed, the firms stopgd running

flea markets and no longer honored the creditds they had issued. What happened in Argentina?

A new form of private credit money spontaneously arose to fill the vacuum created by the dearth of pesos.
Although not as liquid or safe as pesos, credids were far superior to barter. The end-game default can be
interpreted as seigniorage, the profit the issuers of credités exacted for providing money to local

Argentine communities.
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In prisons, prisoner -of-war camps, and other settings where money is unaailable, inmates quickly
learn the inadequacies of barter firsthand and adopt the best available commodity as money 0 a

medium of exchange; unit of account; a store of value; and even, to the limited extent that credit is
available in such circumstances, astandard of deferred payment. Packs of cigarettes often emerge as
the commodity moneyof choi ce. (Talk about onedés fortune
economic reasons for this preference. Although not perfect, cigarettes are a serviceable medium of
exchange. First and foremost, sealed packs of cigarettes are easily authenticated because it would be
extremely difficult to counterfeit or adulterate them, especially under prison conditions. Although

they differ somewhat from brand to brand, they are al so relatively uniform in quality. If you gave up

a bar of soap for two packs, you could rest relatively well assured that you were not being cheated.

goi ng

Second, cigarette packs are divisible, into twenty i

much of their ease of authentication. (A loosie is easier to adulterate than a sealed pack, say, by
replacing the tobacco with sawdust, but is still not easy.) Divisibility is important because supply and
demand might well dictate an equilibrium price that includes a fraction of a pack, just as it often

|l eads to prices that are a fraction of a doll ar
are also somewhat divisible but only when filterless or when consumed. One might, for instance, sel

a good blanket for four packs, two loosies, and five drags or puffs.

Cigarettes also have relatively high valueto-weight and value-to-bulk ratios. In other words, they are
relatively valuable given their size and weight. That portability is, of course, important to their

function as a medium of exchange. Although they eventually go stale and can be ruined if smashed or
drenched in water, sealed cigarettes packs are durable enough to also serve as an intermediate term
store of value. The elasticity of the supply of cigarette packs is volatile, however, because smokers
find it difficult to quit smoking, no matter the price and the fact that the quantity of packs in

circulation depends on shipments from the outside world. In modern prisons, this is less of a

problem, but in prisoner -of-war (POW) camps, sudden gluts caused the prices of goods
(noncigarettes) to soar (that is, the value of cigarettes plummeted), only to be followed by long
periods of deflation (lower prices for noncigarettes) as the supply of cigarettes dried up and each

cigarette gained in purchasing power.
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KEY TAKEAWAYS

1 Where money is absent, an available commodity with the best combination of ease of authentication,
uniformity, divisibility, durability, portability, and elasticity of supphay emerge as money.

1 In other instances, as in Argentina, private credit money may emerge.
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3.3 A Short History of Moolah

LEARNING OBJECTIVE

1. What characteristics does a good medium of exchange possess?

Figure 3.1 Cowrie money from early China

http://www.joelscoins.com

Much stranger commodities than cigarettes have served as money over the ages, and for the most

part served well. As storied economist John Kenneth Galbraith once claimed,i Mor e t han most
things, an understanding of money requires an appr e
in order here. ! As Figure 3.1 "Cowrie money from early China" suggests, various types of live

animals, parts of dead animals, grains, metals, rocks, and shells have been money at one time and

place or another.

We generally find that, as with the case of prison inmates, early societies used available commodities
that had the best combination of ease of authentication, uniformity, di visibility, durability, portability,

and elasticity of supply . Hay (grassy livestock feed) rarely emerges as money because it is too easy to
adulterate with weeds; its low value-to-bulk renders its portability very low due to the trouble and
expense of transporting it; and until it is properly baled and stored, a rainstorm can ruin it. Tobacco,

by contrast, has served as a commodity money because it is more uniform, durable, portable, and
easily authenticated than hay. In colonial Virginia, tobacco was turn ed into a form of

representative money when trustworthy and knowledgeable inspectors attested to its quality, stored it
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in safe warehouses, and issued paper receipts for itThe receipts, shown in Figure 3.2 "Reproduction
of eighteenth-century tobacco transfer note", rather than the tobacco itself, served as an extremely

uniform, durable, divisible, portable, and easily authenticated medium of exchange

Figure 3.2 Reproduction of eighteenth -century tobacco transfer note

R FE V- B R. No.
t)%ﬁco& Warehoufe, the /Z Day OfOfV L2y 1773

ECEIVED Of t&&? T/ 2 /(”,% {M/; f{&
R Pounds of _4# %7 ransfer // Tobacco,

to be delivered on Demand to him or his Order, according to the Directions of
the A& of Aflembly ¢ For amending the Staple of Tobacco, and preventing

Frauds in his Majefty’s Cuftoms.” Witnefs our Hands, .
OTb: Of wertlne

iZi' ‘ﬁ{d/;-z-u’ »’»/fz (/f,'r/‘

.G

Courtesy: The Colonial Williamsburg Foundation.

Diamonds, rubies, and other rare gems seldom become money because they aret uniform in quality

and are difficult to authenticate . One needs expensive specialized training and equipment to value

them properly. (See Figure 3.3 "Is it real?" for an example.) Gold, by contrast, has often served as

money because, as an element (symbol = Au; atomic number = 79)* it is perfectly uniform in its

pure form. It is also easily divisible; relatively highly portable for a commodity; and, though soft for a

metal, quite durable. Gold can be adulterated by mixing it with cheaper metals. Even when coined, it

can be clipped, sweated, or otherwise adulterated. Relatively easy ways of authenticating gold and

other precious metals in their bullion (bar or brick) and coin forms exist, however. " Gol d6s el asti ¢
of supply, traditionally quite low due to its rarity , is its biggest shortcoming. Money must be scarce,

meaning that free goods like air and water (where plentiful) will not work as money, but it need not be

rare, and in fact, the best forms of money are not rare .

Many students have no problem seeing how commodities with use value, like food and cigarettes, or
rarity value, like gold and silver, can be money. They often wonder, though, about the sanity of

people who used common, useless items as money. Before congratulating themselves on their own
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rationality, however, th ey ought to peek into their wallets and purses, where they may discover, if

they havendét already wused it on tuition, books, and
pieces of paper, called Federal Reserve notes, the use value of which is nearlyiln™ True, those notes

are fiat money. In other words, they appear to enjoy the advantage of legal tender status. The face of

the notes makes clear that they are fAlegal tender f
is illegal to refuse them. That little note on the notes notwithstanding, it is clear ® that people today

accept Federal Reserve notes for the same reason that people in the past accepted clamshells, beads,

or other low use-value items because they know that they can turn araind and successfully exchange

them for goods. In fact, many economists define money as anything commonly accepted in exchange.

(So Ron Paul dollars are not money!)"”

KEY TAKEAWAYS

I The best medium of exchange combines ease of authentication, uniforaivigibility, durability,
portability, and elasticity of supply.

I Goldis not necessarily the best type of money because its supply is relatively inelastic.

91 Declaring a medium of exchange as legal tender may help that medium of exchange to circulate, but

simply knowing that something is readily accepted in exchange can work just as well.

[1] www.johnkennethgalbraith.com/

[2]lwww.pbs.org/newshour/on2/money/timeline _ns4.htnfittp://www.ex.ac.uk/~RDavies/arian/amser/chrono.ht

ml

[3] http://www.webelements.com

[4] If you look through the Gunston Hall probate inventory database here:

http://www.gunstonhall.org/probate/index.htm¥ & 2 dzQf f RA & &@@HNOf ibéskhdldslin £  NBS LI

Maryland and Virginia in the late eighteenth and early nineteenth centuries owned a set of money scales. People
regularly weighed coins to authenticate them and determine their real value.
[5] In the past, paper money that logsivalue in exchange was used as wallpaper; thumb paper (to keep grimy

young hands from dirtying textbooks, which in real terms were even more expensive in the distant past than at
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present, believe it or not); and tissue paper, for both the nose and trstepimr! They were also used to tar and

feather dogs and the occasional hated government official.

[6] During the American Revolution, Congress declared its paper money, Continental dollars, a legal tender.

Despite the proclamation, Continentals soonlbst Y2 ad Ftf 2F GKSANI @ f dz§% 3IABAy3

I /2y GAySydltd®ég hiGKSNI SEFYLIX Sa 2F GKS FLAfdzNB 2F GSyRS|

[7] videoplayer.thestreet.com/

?clipld=1373 _10370203annel=Market+Strategy&cm_ ven=&cm_cat=&cm_ite=&puc =&ts=

1185545033484 &bt=NS&bp=WIN&bst=NS&biec=false&format=flash&bitrate=300
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3.4 Commodity and Credit Monies

LEARNING OBJECTIVE

1. How do representative and credit monies compare to commodity monies?

Truth be told, the people who used lion teeth or rocks with holes in them as money might find moderns a
bit off their rockers for using money created by the government. The reason is simple: commodity monies
are self-equilibrating, but government fiat monies ar e not because they are sometimes subject more to
the whims of politicians and bureaucrats than to the forces of supply and demand, as we will see

in Chapter 13 "Central Bank Form and Function". Commaodity money systems can selfequilibrate, or
essentially run themselves, because commodities are scarce (but as noted above, not necessarily rare). In
other words, the opportunity costs of their acquisition and production are greater than zero. That means
that at some point people will find it just as profitable to produce nhonmonetary goods as to produce

money directly. At that point, money creation naturally ceases until more is needed.

Suppose, for example, that clams are money and that ten can be found in one hour, on average. Suppose
too that people on average can also produce a bow in two hours, an arrow in one hour, and a dead rabbit
in three hours. In that situation, an arrow would cost ten clams, a bow twenty clams, and a rabbit thirty
clams because at those prices people would be indifferent whether theyspent, say, six hours collecting
clams (6 x 10 = 60), making arrows (6 x 10 = 60), making bows ([6/2 hours per bow] = 3 bows produced
in 6 hours; 3 x 20 = 60), or hunting rabbits ([6/3] = 2; 2 x 30 = 60). If a big clambake takes clams out of
(monetary) cir culation by putting them in (bloodstream via the digestive tract) circulation, it will be more
remunerative to harvest clams than to make bows or arrows or to fricassee rabbits until the supply of
clams is restored, which should not be long. (In fact, if people expectedthe clambake, the adjustment

mi ght wel | be instantaneous. Wedl | Chhites ¢'Badialt he i mport al
Expectations, Efficient Markets, and the Valuation of Corporate Equities" and Chapter 26 "Rational

Expectations Redux: Monetary Policy Implications" .)

Commodity money systems also automatically adjust to structural changes in the economy. If it suddenly
became easier to find clams, say, twenty in an hour, everybody would harvest clams until the clam prices
of arrows, bows, and rabbits doubled, restoring equilibrium. If clam production dropped to five an hour,
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prices would also drop by half because no one would harvest clams when they could earn twice as many
clams in an hour producing arrows, bows, or rabbits. If clam p roduction remained steady but it became
easier to produce bows, the only thing that would change would be the price of bows relative to the prices
of arrows and rabbits, and not the price level, or all prices. For example, if it was possible to produce bows
in 1.5 hours instead of 2, the price of bows would drop to 15 clams (when 10 clams can be harvested in an

hour).

As noted above, gold is a very good commodity money in most respects. It fell from grace early in the

twentieth century, however, primarily b ecause of competition from superior types of exchange medium

and the inelasticity of its supply. When gold became more abundant and output remained constant, the

price level increased because there was more money chasing the same amount of goods and seres.

When the quantity of gold remained constant and output increased, the price level declined because there

was no longer enough gold around to maintain the former prices, as in Figure 3.5 "A higher price for gold

means a lower price for everything else". By making each ounce of gold more valuable, thus increasing

oneds ability to purchase more goods and services than
triggered an immediate increase in gold production, thereby rendering the deflation, or reductio n of the

price level, mild and transitory, as in our hypothetical clam case above. Due to the difficulty of finding new

veins of gold, however, changes in the price level were often prolonged[”

Figure 3.4 Changes in the U.S. price level, 186% 1900
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During the deep economic troubles of the 1930s, many countries experiencing prolonged
deflations, including the United States, decidedids better to abandon gold in favor of much
more elastic credit and fiat monies.

Figure 3.5 A higher price for gold means a lower price for everything else
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Price of gold

Quantity of goid

The end of goldodés reign was, in a sense, oinentdue. Gol d
and widespread use of fiduciary, or credit, money, including banknotes and deposits, because such money

essentially rendered the gold supply more elastic. By the late seventeenth century, goldsmiths, skilled

artisans who made gold watches and otler auric goods, began to safeguard gold for their customers and to

issue a form of representative money by issuing receipts to depositors. Like tobacco receipts, the gold

receipts could be returned to the issuing goldsmith for gold. People often preferred to hold the receipts

rather than the gold itself because they were even more portable and easily authenticated than the metal.

So the receipts began to circulate as a medium of exchangeCredit money was born when the goldsmiths,

now proto -bankers, discover ed t hat due to the publicds

strong prefer

issue notes to a greater value than the gold they had on physical deposit.
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By the eighteenth century, banks in Great Britain, the United States, and a few other placesincreased the
elasticity of the supply of gold by engaging in just such fractional reserve banking . Consider the

following bank balance sheet:

Assets

Gold 200

Public securities 100

Loans 600

Office and real estaf 100

Liabilities:

Notes 400
Deposits 500
Equity 100

Because most people preferred to hold notes and deposits instead of gold, the bank could hold only a
small reserve of gold to pay to holders of its demand liabilities (notes and deposits) and earn seigniorage,
or the profit from the issuance of money, on the rest. “'Here only 200 (dollars or pounds or whatever) of
gold did the work of 900 (the sum of notes and deposits). Bankers essentially made gold less rare and also
gained some control over its elasticity via the reserve ratio (reserves/monetary liabilities or 200/900),

which was relatively unregulated by government at that time. Bankers could change the ratio as they saw
fit, sometimes decreasing and sometimes increasing it, thereby changing the money supply, or the total

quantity of money in the economy.

Stop and Think Box

In Ithaca, New York, and hundreds of other communities worldwide, consortia of businesses issue zero-
interest bearer paper notes. The notes are denominated in local units (Hours in Ithaca; Greenbacks,
Berkshares, andother names elsewhere)[3] and are designed to circulate as cash, like Federal Reserve
notes. In the United States, the issuer must redeem the notes for dollars (unit of account) upon demand at
a fixed conversion rate. Each Ithaca Hour, for example, is equal to 10 USD. The community notes are not
a legal tender, have no intrinsic value, and generally circulate in an extremely limited geographical area.

The issuers often use Marxist rhetoric, claiming that holding the notes will help the local economy by
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keeping money invested locally. (For more details, browsehttp://www.ithacahours.com/ ). What is really

going on in Ithaca and the other community money centers?

The issuers of the notes are interested inearning seigniorage, or profits from the issuance of money. They

act like fractional reserve bankers, issuing Hours in exchange for dollars, which they put out to interest.

They dondt earn much, though, because conadismonegiceless! e ar e
liquid and more risky than other forms of credit money, like bank deposits, and much higher risk than fiat

money, like Federal Reserve Notes. In fact, there is no good reason to hold such notes unless one believes

(Abuys i nHbioasdMarxist thetoriathat often accompanies them.

Since its invention, credit money has been extremely successful because it is an almost perfect medium of
exchange. Take, for example, bank deposits. Essentially just an accounting entry crediting so muchmoney
(unit of account) to a person or organization, deposits are easily authenticated, perfectly uniform,

divisible to fractions of a penny, highly portable via written or electronic orders, and extremely durable.
Moreover, their supply is highly elastic because they can be created and destroyed at will. The usefulness
of deposits is further extended by varying their characteristics to meet different risk, return, liquidity, and
maturity preferences. The most common and familiar type of deposit, called a checking, transaction, or
demand deposit account, pays no or relatively low interest, but funds can be withdrawn at any time via
teller during banking hours, via ATM 24/7, or with a debit card or check. Other deposits, called time or
savings deposits or cetificates of deposit, pay relatively high interest but either cannot be withdrawn at all
before a prespecified date or can be withdrawn only if the depositor suffers a penalty that wipes out much
of the interest earned. Between those two extremes have emeged a variety of hybrids,

like automatic transfer from savings (ATS), and sweepaccounts, andmoney market mutual funds. Most

forms of electronic or e-money, like sQuidcards, “ are just new forms of credit money.

The biggest problem with credit money is that the issuer may default . Many banking regulations, as we
will see in Chapter 11 "The Economics of Financial Regulation’; attempt to minimize that risk. Other
issuers of credit money are not so closely regulated, however, and hence constitute seriousredit risks for

holders of their liabilities.

KEY TAKEAWAYS
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1 Representative money and credit money are more efficient than commodity money because they are
superior media of exchange and units of account. Their quality is more uniform and easily asdertaine
they have low weighto-value ratios, they are more divisible and their divisibility is more flexible, and
their supply is more elastic.

1 However, the supply of representative and credit monies generally does negdlfbrate the way the

supply of a&commodity money does.

[1J¢ KAa OKFNI RSLIAOGA OKFIy3aSa Ay (GKS LINAROS tS@St Ay (KS
unit of account was defined in gold. Note that prices fell in most years. That deflation led to a series of political

upheavals that resulted in the formation of the Populist Party and a prolonged struggle among Silverites, who

desired to raise prices by monetizing silver; Greenbackers, who sought to raise prices through the issuance of fiat

money; and Gold Bugs, who irtei$ on maintenance of the status qukthe Wonderful Wizardof @z I OKAf RNBy Qa
book by Frank Baum made legendary by a movie version starring Judy Garland as protagonist Dorothy, is an

allegory depicting the major political divisions of the era. Oz is ofseoilne abbreviation for ounce; the yellow

ONAO]l NRBIFIR NBF¥FSNA G2 GKS 32fR aidlyRFNRT G4KS 9YSNItR / A
were silver, not ruby, as they were depicted in the movie.

[2] Seigniorage can be earned in sealeways. One way is to earn interest on assets acquired with liabilities that

pay no interest or, more generally, on the positive spread between return on assets and the cost of monetary

liabilities. The Federal Reserve, for example, pays no interess oitiés or deposits but earns interest on the

Treasury securities and other assets that it buys with its notes and deposits. Another way to earn seigniorage is to

mint coins that have a higher face or nominal value than production cost. Debasing theez@nagtracting

seigniorage by increasing the nominal value of a given sum of gold or silver, was highly profitable and therefore a

favorite sport of kings.

[3] http://en.wikipedia.org/wiki/Local _currency#Modern_local _currencies

[4] http://www .squidcard.com/corporate/emoney.html
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3.5Measuring Money

LEARNING OBJECTIVE

1. What is the money supply and how is it measured?

Due in part to the profusion of different types of credit money, measuring the money supply today is no

easy task. The Fed,orFed er al Reserve System, Americads monetary
therefore developed a number of monetary aggregates, or different measures of the money supply.

The monetary base (MB or MO, the narrowest aggregate) is the unweighted total of Fedeal Reserve

notes and Treasury coins in circulation, plus bank reserves (deposits with the Federal Reserve). M1

adds to MO travelers6 checks and demand deposits. (I
If they did, they would be considered components of M1.) A broader aggregate, M2, includes M1 as

well as time/savings deposits and retail money market mutual fund shares. A yet broader aggregate,

M3, includes M2 as well as institutional time deposits, money market mutual fund shares,

repurchase agreements, and Eurodollars, but its publication was discontinued by the Fed in 2006.

The Fed continues to estimate the other three measures because their movements are not highly
correlated and the appropriate monetary aggregate varies over time and question.As we will see, the
money supply helps to determine important macroeconomic variables like inflation, unemployment,
and interest rates. Accurately measuring the money supply is so important that monetary economists
still search for better ways of doing it. One approach, calleddivisia after its French inventor, Frangois
Divisia (1925), weighs credit instruments by their liquidity, or in other words, their degree of money -
ness, or ease of use as a medium of exchange. The Federal Reserve Bank of Saint Louiadks the

U.S. money supply using various divisia formulas. ™

Each Friday, the Wall Street Journal pu bl i shes the M1 and M2 monetary ag:¢
Reserve Datao col umn. The data is also available on

site: http://www.federalreserve.gov/releases/h6/ .Students are cautioned, however, that the published

data are mere estimates; the Fed often revises the figures by as much as 2 or 3 percent Othe r count r i es ¢
central banks also report their monetary aggregates. Links to the Web sites of other central banks

can be found here: http://www.bis.org/cbanks.htm
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KEY TAKEAWAYS

1 The money supply the stock of all money in an economy.

1

It is measured in a variety of ways to aid in the conduct of monetary policy and in macroeconomic
forecasting.

[1] research.stlouisfed.org/msi/
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Chapter 4

Interest Rates

CHAPTER OBJECTIVES

By the end of this chapter, students should be able to:

1.

2.

8.

9.

Define interest and explaiits importance.

Write and explain the present value formula.

Write and explain the future value formula.

Calculate present and future value for multiple periods with annual and more frequent compounding.
Define and price major types of debt instrumentslirting discount bonds, simple loans, fixed payment
loans, and coupon bonds.

Define yield to maturity and identify the types of financial instruments for which it is relatively easy to
calculate.

Explain why bond prices move inversely to market interestgat

Explain why some bond prices are more volatile than others.

Define rate of return and explain how it differs from yield to maturity.

10. Explain the difference between real and nominal interest rates.
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4.1 The Interest of Interest

LEARNING OBJECTIVE

1. Whatis interest and why is it important?

Interest, the opportunity cost of money, is far from mysterious, but it warrants our careful

consideration because of its importance . Interest rates, the price of borrowing money, are crucial

determinants of the prices of assets, especially financial instruments like stocks and bonds, and general

macroeconomic conditions, including economic growth. In fact, ceteris paribus (like your grades!) the

probability of you landing a job upon graduation will depend in large part on prevailing interest

rates. If rates are low, businesses will be more likely to borrow money, expand production, and hire

you. I f rates are high, businesses wil/ be | ess | i ke

forced to move back home.Best to pay attention then!

Interest can be thought of as the payment it takes to induce a lender to part with his, her, or its

money for some period of time, be it a day, week, month, year, decade, or century. To make

comparisons between those payments asier, interest is almost always expressed as an annual

percentage rate, the number of dollars (or other currency) ™ paid for the use of $100 per

year.Sever al ways of measuring i nt er esieldtoantteris/ ,teex i st , but
method preferred by economists for its accuracy . The key is to learn to compare the value of money

today, called present value(represented here by the variable PV and aka present discounted value or

price), to the value of money tomorrow, called future value (represented here by the variable FV).

KEY TAKEAWAYS

1 Interest is the opportunity cost of lending money or the price of borrowing it and can be thought of as the
payment a borrower needs to induce him, her, or it to lend.
1 Interestis important because litelps to determine the price of assets, especially financial assets, and to

determine various macroeconomic variables, including aggregate output.

[1] http:/fx.sauder.ubc.ca/currency_table.html
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4.2 Present and Future Value

LEARNING OBJECTIVE

1. What are the formulas for present value and future value, and what types of questions do they help to

answer?

A momentos reflecti on nomeptadayds atways Viorthcnsre thanumorteyh a t

tomorrow. | f you dondét believe me, send me all o8 your mon
scout 68i mMom»wactly one year. I wondét hold my breath. Yol
housing, transportation, and entertainment for a year

dollar today is worth more than a dollar tomorrow. (Another reason that a dollar today is worth more
than a dollar tomorrow is that, in modern economies, fo r reasons discussed inChapter 17 "Monetary
Policy Targets and Goals', prices tend to rise every year. So $100 tomorrow will buy fewer goods and
services than $100 today will. We will discuss the impact of inflation on interest rates more at the end of

this chapter. For now, we consider onlynominal interest rates, not real interest rates.) But what if | told

you that if you gave me $100 today, 16d give you $1, 00
(provided they thought | would pay as promised and not default), but | woul dnot
most Dborrowers. I n fact, about $110 would be the most |
That s an interest rate of 10 percent ( @&nderinpitsay = .1 o]

is finot td Ibwe dehtlze hobnyridedas they say, capitalizing the interest or, in other words,
paying interest on the interest every year, called annually compounding interest, your $100 investment

would grow in value, as shown in Figure 4.1 "The fate of $100 invested at 10%, compounded annually"

Figure 4.1 The fate of $100 invested at 10%, compounded annually
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800

700

600

500 =

300

200

100

The figures in the table are easily calculated by

representing the principal value and .10 representing the interest rate expressed as a decimal So $100
today (year = 0) is, at 10 percent interest compounded annually, worth $110 in a year (100 x 1.1), $121
after two years (110 x 1.1), $131.10 after three years (1211x1), and so forth. The quick way to calculate

this for any year is to use the following formula:

FV = PV(1 + iy

where

FV = the future value (the value of your investment in the future)

PV = the present value (the amount of your investment today)

(1 +i)» = the future value factor (aka the present value factor or discount factor in the equation below)

i = interest rate (decimalized, for example, 6% = .06; 25% = .25, 2.763% = .02763, etc.)

n = number of terms (here, years; elsewhere days, months, quarters)
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For $100 borrowed today at 10 percent compounded annual

100 x 1.20), (Good luck collecting that one!)

What if someone offers to pay you, say, $1,000 in 5 years? How much would you be willing to pay today

for that? Clearly, something less than $1,000. Instead of taking a PV and expanding it via multiplication

to determine an FV, here you must do the opposite, or |
You do so by dividing, as in the following formu la:

PV = FV/(1+i)nor PV = 1000/(14)s

Obviously, we cané6ét solve this equation unless one of 1
rate is given as 5 percent, you would pay $783.53 today for $1,000 payable in 5 years (PV = 1000/1.09. If

itis 20 percent, youdd gi v Ifibisdl pgrcedtd@uivousl ive SIBVA7TLVEOO0O0/ 1. 2
1000/1.015). Notice that as the interest rate rises (falls), the price of the bond falls (rises). In other words,

the price of some future payment (some FV; generically, a bond) and the rate of interest are inversely

related. You can see this algebraically by noting that thei term is in the denominator, so as it gets larger,

PV must get smaller (holding FV constant, of course). Economically this makessense because a higher

interest rate means a higher opportunity cost for money, so a sum payable in the future is worth less the

more dear money is.

If payment of the bond described just above were to be made in ten years instead of five, at 1 percent

inter est per year, youdd po)aNoteiedeGhat, hpling (h®inerest rateQaddall 1 . 0 1
other factors) constant, you give less today for a payment further in the future ($905.29 < $951.47). That

too makes good sens e yduenorevlsnger gnd neédroebe avingersatad for it by

paying a lower price for the bond/promise/IOU today.

Stop and Think Box

Congratulations, you just won the Powerball: $100 million payable in $5 million installments over 20
years! Did you really win $100 million? ( Hint : Calculate the PV of the final payment with interest at 4

percent.)
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No; 5 x 20 = 100, but the money payable next year and in subsequent years is not worth $5 million today

if interest rates are above 0, and they almost always are. For gample, the last payment, with interest rates

at 4 percent compounded annually, has a PV of only 5,000,000/(1.04) 2 = $2,281,934.73.

This is a great place to stop and drill until calculating present value and future value becomes second

nature to you. Work through the following problems until it hurts. Then do them again, standing on your

head or on one leg.

EXERCISES

For all questions in this set, interest compounds annually and there are no transaction fees, defaults, etc.

1. On your seventieth birthday, ydearn that your grandma, bless her soul, deposited $50.00 for you on the
day of your birth in a savings account bearing 5 percent interest. How much is in the account?

2. You won $1 million in the lottery but unfortunately the money is payable in a yeayamdvant to start
spending it right away. If interest is at 8 percent, how much can you receive today in exchange for that $1
million in year?

3. 1'a + O02ftS3IS FTNBAKYlIYS>S @2dz K2LISR (2 &t @S pbPuIpnn G2
yourself.You put $2,012.98 from your high school graduation haul in the bank at 5 percent interest. Will
you meet your goal?

4. , 2d2Q@S 62y | aO0OK2f I NAKALI F2NJ 82dzNJ aSyA2NJ @S| NJ 62 NI K
hence. If interest is at 15 peznt, how much is your scholarship worth today?

5. You determine that you need $1,750,000 saved in order to retire comfortably. When you turn 25, you
inherit $350,017. If you invest that sum immediately at 4.42 percent, can you retire at age 65 if you have
no other savings?

6. You own two bonds, each with a face, or payoff, value of $1,000. One falls due in exactly one year and the
other in exactly three years. If interest is at 2.35 percent, how much are those bonds worth today? What
if interest rates jump to 125 percent?

7. To purchase a car, you borrowed $10,000 from your brother. You offered to pay him 8 percent interest
and to repay the loan in exactly three years. How much will you owe your bro?

8. As part of a lawsuit settlement, a major corporation offers ya0000 today or $75,000 next year.

Which do you choose if interest rates are 5 percent? If they are 13.47886 percent?
Saylor URLhttp://www.saylor.org/books Saylor.org
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9. Exactly 150 years ago, the U.S. government promised to pay a certain Indian tribe $3,500, or 7 percent
interest until it did so. Somehowhe account was unpaid. How much does the government owe the tribe
for this promise?

10. As part of an insurance settlement, you are offered $100,000 today or $125,000 in five years. If the

applicable interest rate is 1 percent, which option do you chooseat\Withe interest rate is 5 percent?

KEY TAKEAWAYS

1 The present value formula is PV = FV/(I wliere PV = present value, FV = future valgedecimalized
interest rate, anch = number of periods. It answers questions like, How much would you pay fod&y
at time y in the future, given an interest rate and@é@mpoundingperiod.

1 The future value formula is FV = PVx(Z.4#tipnswers questions like, How much will $x invested today at

some interest rate and compounding period be worth at time y?

[1]/ SN FAYy AydSNBad NIdSa 200Fairz2ylftte Gdz2NYy GSNER af AakKiGf
that it need not detain us here.

[2] www.tsrocks.com/a/adam_sandler_texts/the _chanukah_song.html
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4.3 Compounding Periods

LEARNING OBJECTIVE

1. |If interest compounds other than annually, how does one calculate PV and FV?

Interest does not always compound annually, as assumed in the problemsalready presented in this
chapter. Sometimes it compounds quarterly, monthly, daily, even continuously. The more frequent
the compounding period, the more valuable the bond or other instrument, all else constant. The
mathematics remains the same (though alittle more difficult when compounding is continuous), but
you must be careful about what you plug into the equation for i and n. For example, $1,000 invested
at 12 percent for a year compounded annually would be worth $1,000 x (1.12)= $1,120.00. But that
same sum invested for the same term at the same rate of interest but compoundednonthly would
grow to $1,000 x (1.01)== $1,126.83 because the interest paid each month is capitalized, earning
interest at 12 percent. Note that we representi as the interest paid per period (.12 interest/12 months
in a year = .01) andn as the number of periods (12 in a year; 12 x 1 = 12), rather than the number of
years. That same sum, and so forth with interest compounded quarterly (4 times a year) would grow
to $1,000 x (1.03)+ = $1,125.51. The differences among annual, monthly, and quarterly compounding
here is fairly trivial, amounting to less than $7 all told, but is important for bigger sums, higher
interest rates, more frequent compounding periods, and longer terms. One million dollars at 4
percent for a year compounded annually comes to $1,000,000 x (1.04) = $1,040,000, while on the
same terms compounded quarterly, it produces $1,000,000 x (1.01)+= $1, 040, 604 . 0 1. (16l
latter sum over the formeranydayand fi nvest o the surplus in a very ni
Likewise, $100 at 300 percent interest for 5 years compounded annually becomes 100 x (4} =
$102,400. Compounded quarterly, that $100 grows to $100 x (1.75)» = $7,257,064.34! A mere $1 at
6 percent compounded annually for 100 years will be worth $1 x (1.06)w0 = $339.30. The same buck
at the same interest compounded monthly swells in a century to $1 x (1.005)20 = $397.44. This all
makes good sense because interest is being received soonethan the end of the year and hence is more

valuable because, as we know, money now is better than money later .

Do a few exercises now to make sure iou iet it.
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For all questions in this set, interest compounds quarterly (four times a yearthanelare no transaction
fees, defaults, etc.

1. On your seventieth birthday, you learn that your grandma, bless her soul, deposited $50.00 for you on the
day of your birth in a savings account bearing 5 percent interest. How much is in the account?

2. You won & million in the lottery but unfortunately the money is payable in a year and you want to start
spending it right away. If interest is at 8 percent, how much can you receive today in exchange for that $1
million in year?

3. Asafreshman,you hopedtosave$g nn 2 GLIAYL) @82dz2NJ NARS¢ Fa + O2tftS3S
You put $2,012.98 from your high school graduation haul in the bank at 5 percent interest. Will you meet
your goal if you graduate in four years?

4,  2dz2Q@S 62y I & OK 2yedr NEtKSLED0, ot Nis @agadieNdniy tef graddiition, a year

hence. If interest is at 15 percent, how much is your scholarship worth today?
KEY TAKEAWAYS

1 Present and future value can be calculated for any compounding period using the same formulas
presented in this chapter.

I Care must be taken, however, to ensure that tlamdn terms are adjusted appropriately.

Saylor URLhttp://www.saylor.org/books Saylor.org
68



http://creativecommons.org/licenses/by-nc-sa/3.0/
http://www.saylor.org/books

4.4 Pricing Debt Instruments

LEARNING OBJECTIVE

1. What are debt instruments and how are they priced?

Believe it or not, you are now equipped to calculate the price of any debt instrument or contract
provided you know the rate of interest, compounding period, and the size and timing of the payments
Four major types of instruments that you are likely to en counter include discount coupon bonds,
simple loans, fixed-payment loans, and coupon bonds. Adiscount bond (aka azero coupon bond or
simply a zero) makes only one payment, its face value on its maturity or redemption date, so its price
is easily calculated using the present value formula. Asimple loan is the name for a loan where the
borrower repays the principal and interest at the end of the loan. Use the future value formula to
calculate the sum due upon maturity. A fixed-payment loan (aka a fully amortized loan) is one in
which the borrower periodically (for example, weekly, bimonthly, monthly, quarterly, annually, etc.)
repays a portion of the principal along with the interest. With such loans, which include most auto
loans and home mortgages, all pgyments are equal. There is no big balloon or principal payment at
the end because the principal shrinks, slowly at first but more rapidly as the final payment grows

nearer, as in Figure 4.2 "Sample thirty -year amortizing mortgage".

Principal borrowed: $500 ,000.00; Annual number of payments: 12; Total number of payments: 360;

Annual interest rate: 6.00%; Regular monthly payment amount: $2,997.75

Figure 4.2 Sample thirty -year amortizing mortgage
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Today, such schedules are most easily created using specializkfinancial software, including Web

sites like http://ray.met.fsu.edu/cgi _-bin/amortize ,http://www.yona.com/loan/ , or

http://realestate.yahoo.com/calculators/amortization.html . If you wanted to buy this mortgage (in

other words, if you wanted to purchase the right to receive the monthly repayments of $2,997.75)
from the original lender (there are still secondary markets for mortgages, though they are less active
than they were before the financial <c¢risis that beg:

each of the remaining monthly payments. (Again, a computer is highly recommended here!)

Finally, a coupon bond is so-called because, in the past, owners of the bond received interest payments

by clipping one of the coupons and remitting it to the borrower (or its paying agent, usually a

bank). Figure 4.3 "Sample bond coupon, Malden & Melrose Railroad Co., 1860 for example, is a

coupon paid (note the cancellation holes and stamp)
21 of the Malden & Melrose Railroad Company of Boston, Massachusettssometime on or after April

1, 1863.Figure 4.4 "Michigan Central Railroad, 3.5 percent bearer gold bond with coupons attached,

1902" is a $1,000 par value coupon bond issued in 1932, with many of the coupons still attached (on

the right side of the figure).

Figure 4.3 Sample bond coupon, Malden & Melrose Railroad Co., 1860

\

Will
5‘ [$ J theirl'l‘ oA 8

émua, on the 1st da 6

the Bearer, at the Office of g
r, m Boscon, FIFTEEN non— ,

Courtesy of CelebrateBoston.com

Figure 4.4 Michigan Central Railroad, 3.5 percent bearer gold bond with coupons attached, 1902
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Even if it no longer uses aphysical coupon like those illustrated in Figure 4.3 "Sample bond coupon,
Malden & Melrose Railroad Co., 1860" and Figure 4.4 "Michigan Central Railroad, 3.5 percent bearer
gold bond with coupons attached, 1902", a coupon bond makes one or more interestpayments
periodically (for example, monthly, quarterly, semiannually, annually, etc.) until its maturity or
redemption date, when the final interest payment and all of the principal are paid. The sum of the
present values of each future payment will give y ou the price. So we can calculate the price today of a
$10,000 face or par value coupon bond that pays 5 percent interest annually until its face value is
redeemed (its principal is repaid) in exactly five years if the market rate of interest is 6 percent, 4

percent, or any other percent for that matter, simply by summing the present value of each payment:
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PV.= $500/(1.06) = $471.70 (This is the interest payment after the first year. The $500 is the
coupon or interest payment, which is calculated by multipl yi ng t he bondés face valu
$10, 000, by the bondds contractual rate of interest
x .05 = $500.)
PV2=$500/(1.06)=$445.00(If thisd o e doakdamiliar,youd i ddwo Bxercisel enough!)
PV3=$500/(1.06)=$419.81
PV4=$500/(1.06)=$396.05
PV5=$10,500/(1.08F$7,846.21

($10,500is thefinal interestpaymentof $500plustherepaymenbf theb o n thdegalueof $10,000.)

That adds up to $9,578.77. If you are wondering why the bond is worth lessthan its face value, the
key is the difference between the contractual interest or coupon rate it pays, 5 percent, and the
market rate of interest, 6 percent. Because the bond pays at a rate lower than the going market, people
are not willing to pay as mu ch for it, so its price sinks below par . By the same reasoning, people should
be willing to pay more than the face value for this bond if interest rates sink below its coupon rate of
5 percent. Indeed, when the market rate of interest is 4 percent, its price is $10,445.18 (give or take a
few pennies, depending on rounding):

PV1=$500/(1.04)=$480.77

PV2=$500/(1.04)=$462.28

PV3=$500/(1.04)=$444.50

PV4=$500/(1.04)=$427.40

PV5=$10,500/(1.04~$8,630.23

If the market interest rate is exactly equal to the coupon rate, the bond will sell at its par value, in
this case, $10,000.00. Check it out:

PV1=$500/(1.05)=$476.1905

PV2=$500/(1.05)=$453.5147

PV3=$500/(1.05)=$431.9188

PV4=$500/(1.05)=$411.3512
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PV5=$10,500/(1.05F$8,227.0247

Calculating the price of abond that makes quarterly payments over thirty years can become quite
tedious because, by the method shown above, that would entail calculating the PV of 120 (30 years
times 4 payments a year) payments. Until not too long ago, people used special bond tal#s to help
them make the calculations more quickly. Today, to speed things up and depending on their needs,
most people use financial calculators, specialized financial software, and canned spreadsheet functions
|l i ke Excel s PRI CEDI S Qoreadshed?ferm@as, diAVMeb-based st om s

calculators like http://www.calculatorweb.com/calculators/bondcalc.shtml  orhttp://www.investingi

nbonds.com/calcs/tipscalculator/TipsCalcForm.aspx . Itdés time once again to ge

Dondét worry,; theserkautenym@ary enough to wo

EXERCISES

Assume no default risks or transaction costs.

1. What is the price of a 10 percent coupon bond, payable annually, with a $100 face value that matures in 3
years if interest rates are 7 percent?

2. If interest rates were 4 percent, how much would you give today for a loan with a $100,000 balloon
principal payment due in a year and that will pay $16,000 in interest at the end of each quarter, including
the final quarter when the principal falls due?

3. What is the value today of a share of stock that you think will be worth $50 in a year and that throws off
$1 in dividends each quarter until then, assuming the market interest rate is 10 percent?

4. What is the value today of a share of stock that you thiilklve worth $50 in a year and that throws off

$1 in dividends each quarter until then if the market interest rate is 1 percent?

KEY TAKEAWAYS

1 Debtinstruments like discount bonds, simple loans, fixed payment loans, and coupon barés
contracts that pronse payment in the future.

1 They are priced by calculating the sum of the present value of the promised payments.
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LEARNING OBJECTIVE

1. What is yield to maturity and for what types of financial instruments is the yiefdaturity relatively

easy to calculate?

Thus far, we have assumed or been given a market interest rate and then calculated the price (PV) of
the instrument. Or, given the PV arSdmetmesitisnsefdr e st
to do the opposite, to calculate the interest rate or, yield to maturity, if given the PV and FV . Say that
you know that someone paid $750 for a zero coupon bond with a face value of $1,000 that will
mature in exactly a year and you want to know what interest rate he a she paid. You know that PV =
FV/(1 +i). Solving for i

Multiply eachsideof theequationby (1+):(1+)xPV=FV

Multiply thetermson theleft sideof theequationPV+PVi=FV
SubtractPV from eachsideof theequationPVi=FVi PV
Divide eachsideof the equationby PV:i=(FV1 PV)/PV

Sointhiscaseé=( 100071 750) / 75 ®@3233kefcéht 0 =. 33 3 3,

You can check your work by reversing the problendt hat i s, asking how much

$1,000 in a year if interest was at 33.33 percent: PV = 1000/(1.3333333) = $750. Voila!

Stop and Think Box

Suppose you have $1,000 to invest for a year and two ways of investing it (each equal in terms of risk and
liquidity): a discount bond due in one year with a face value of $1,000 for $912 or a bank account at 6.35

percent compounded annually. Which should you take?

Choose the bond, which will yield 9.65 percent: (1000 T 912)/912 = .0965. To maximize your haul, invest

the $88 left over from the purchase of the bond in the bank account.
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Calculatin g the yield to maturity for a perpetual debt, one with no maturity or repayment date, like
a Consol, ground rent, or perpetual interest -only mortgage, is also quite easy. The price or PV of a
perpetuity is equal to the yearly payment divided by the going rate of interest:

PV=FV/i (decimalized)

So a $1,000 ground rent that pays $50 a year (a 5 percent coupon rate) would be worth $1,000 if
interest rates were 5 percent, less if rates are higher, more if lower:

PV=50/.05=$1,000

PV=50/.10=$500

PV=50/.01=$5,000

Calculating the yield to maturity of a perpetuity, if given the PV and FV, is easily done by taking the
equation and solving for i
PV=FV/i
Multiply eachsideby i:PVi=FV

Divided by PV:i=FV/IPV

So the yield to maturity of a ground rent that pays $60 per year and that currently sells for $600
would be 10 percent:i = 60/600 = .10 = 10%.

Stop and Think Box

A ground rent contract consummated in Philadelphia, Pennsylvania, in 1756 is still being paid today.
Someone recently paid $455 for the $23.17 annualp ay ment . What i s the ground rent
If the interest rate rises to 10 percent, how much will the ground rent be worth? What if interest falls to 2

percent?
i =C/Psoi=23.17/455 = 0.05092 = 5.09%; PV = 23.17/.1 = $231.70; PV = 23.17/.02= $1,158.50.

Calculating yield to maturity for coupon bonds and fixed -payment loans, however, is mathematically
nasty business without a computer or bond table. In the past, people used to estimate the yield to
maturity on such instruments by pretending t hey were perpetuities or engaging in trial-and-error

interpolation. In the first method, you use the easy perpetuity equation above (i = FV/PV) to get a
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quick estimate called the current yield. Unfortunately, current yield can be wide of the mark, especial ly

for bonds with maturities less than twenty years and bonds whose prices are far from their par

value. " In the second method, one backs into the yield to maturity by making successive guesses

about i and plugging them into the PV formula. Not fun, but y o u 6 | | eventually get the
today therefore use a financial calculator, spreadsheet, or Webbased utility rather than such

erroneous (current yield) or laborious (interpolation) processes. You should be able to calculate the

yield to maturity of one-year discount bonds or perpetuities by hand, or at worst with the aid of

simple (nonfinancial) calculator. Here is a little practice.

EXERCISES

1. A $100 bond payable in a year sells for $97.56. What is the yield to maturity?

2. Sam promises to pay J&&,904 in a year if Joe gives him $1,498 today. What interest rate is Sam paying
and what interest rate Joe is earning?

3. Every year, the U.S. government pays a certain Indian tribe $10,000 and, by terms of its treaty with that
tribe, must do so forever. MiTrump offered to purchase the right to receive that stream for a-ome
payment of $143,500. What yield to maturity did Trump offer the Indians?

4. What is the yield to maturity of a British Consol paying £400 per year that sold for £27,653?

KEY TAKEAWAYS

9 Yield to maturity is the most economically accurate way of measuring nominal interest rates.
1 Itis easily calculated for ongear discount bonds= (F\¢PV)/PV and perpetuitieiss C/PV where C is the

coupon or annual payment.

[1] Current yield is simplthe yield to maturity of a perpetuity, so the more like a perpetuity a bond is, the better

the current yield will approximate its yield to maturity. The shorter the maturity of a bond, the less like a Consol it

is, so the less accurate the current yiebdriula will be. Similarly, the current yield works better the closer a

02YRQ& LINAOS A& (2 LI NI 6SOFdzaS @AStR 2 YIFdGdz2NAGe Sljdz
deviates further from par, the less well the current yield can approxirttaeyield to maturity.
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4.6 Calculating Returns

LEARNING OBJECTIVE

1. What is the rate of return and how does it differ from yield to maturity?

This is not all you need to know about bonds if you were to become a bond trader because the bond
market, which in the United States is over 200 years old, has some odd conventions that do not make
much economic sense Most students will not become professional bond traders, so in the interest of
sanity, yours and ours, we will not delve into the intricacies here. (If you do become a bond trader,
you will quickly and easily pick up on the conventions anyway.) Our goal here is to understand the
basics of PV,FV, yield to maturity (YTM), and, finally, rate of return . Students sometimes conflate the
last two concepts. The yield to maturity is merely a measure of the interest rate. The rate of return is

more a measure of how lucrative an investment is because it accounts for changes in the price of the

bond (or other asset, financial or otherwise). More formally,

R=(C+PtT Pto)/Pto
where:
R = return from holding the asset for some time period, t, to t:
P, = the price at time t, (this can also be thought of as thepurchase price)
P. = the price at time t. (this can also be thought of as the sale or going market price)
C = coupon (or other) payment

So imagine you purchased a 5 percent coupon bond with a $100 face value that matures in three
years when the interestrate is 5 percent. As we learned above, the market price of such a bond would
equal its face value, or $100.We also learned that bond prices and interest rates are inversely related .
As the market interest rate increases, the PV
becomes less valuable. As the rate decreases, the PV of future payments increases and the bond
becomes more valuable. If the interest rate increased (decresed) to 6 (4) percent, the value of the

bond would decrease (increase), so the returns you earned on the bond would not equal the yield to
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maturity. For example, suppose you purchased the bond for $100 but its price a year hence stood at
$103 because inteest rates decreased a little. Your return would be R = (5 + 3)/100 = .08, or 8%. But
if in the next year, interest rates soared, driving the market price of the bond down to $65, your
return (from purchase) would be R = (10 1 35)/100 = T1.25 or negative 253%. Yes, negativelt is quite
possible to lose wealth by investing in bonds or other fixed -rate financial instruments, even if there is no

default (i.e., even if payments are punctually made as promised).

Stop and Think Box

As part of its effort to repay the large debts it accrued during the Revolutionary War, the U.S. federal
government in the early 1790s issued three types of bonds: a coupon bond that paid 6 percent per year, a
coupon bond that paid 3 percent per year, and a zero coupon bond that became & percent coupon bond
in 1801. For most of the 1790s and early 1800s, the price of the 6 percent bonds hovered around par.
Given that information, what was the yield to maturity on government debt in that period? What, in

general terms, were the prices ofthe 3 percent and zero coupon bonds?

The yield to maturity was about 6 percent because the 6 percent coupon bonds traded at around par. The
price of the 3 percent coupon bonds must have been well below par because who would pay $100 to get $3
a year whenshe could pay $100 and get $6 a year? Finally, the zeroes must have appreciated toward the

price of the 6 percent coupon bonds as the conversion date neared.

Note that the loss is not, repeat not, predicated on actually selling the bond . One way to think about this
is that the rate of return formula merely calculates the return if the bond were to be sold. Another

way to think about it is to realize that whether the bond is sold or not, its owner is still poorer by the
amount of the loss because the value bhis assets, and hence his net worth, has shrunk by that
amount. The risk of such loss is known asinterest rate risk to distinguish it from other types of risks,
like default risk (the risk of nonpayment). Interest rate risk is higher the longer the matu rity of a

bond because more FVs are affected by increasing the interest rate, and the most distant ones are the
most highly affected. Check this out: The PV of $1,000 in 10 years at 5% compounded annually is
1,000/(1.05) = $613.91. At 10% it is1,000/(1.10)» = $385.54, a loss of 37.2%. The PV of $1,000 in
30 years at 5% and 10% is 1,000/(1.05% = $231.38 and 1,000/(1.10)* = $57.31, respectively, a loss of
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75.23 percent. Duration is a technical measure of interest rate risk that we will not inv estigate here,
where the main point is merely that rising interest rates hurt bond prices (and hence bondholders);

falling interest rates help bond prices.

KEY TAKEAWAYS

1 The rate of return accounts for changes in the market price of a bond or otherakaetthe yield to
maturity does not.

1 Yield to maturity (YTM) is almost always positive but returns are often negative due to interest rate risk,
the risk that interest rates will rise, depressing bond prices.

1 When the market interest rate increases, bomdces decrease because the opportunity cost of lending
money has increased, making bonds less attractive investments unless their price falls.

1 Algebraically, PV = FV/(1 % he interest rate is in the denominator, soigsts bigger, PV must get
smalle.

I Bonds with longer periods to maturity have more volatile prices, ceteris paribus, because the PV of their

distant FV shrinks more, to very small sums.
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4.7 Inflation and Interest Rates

LEARNING OBJECTIVE

1. What is the difference between real and nomiiakerest rates and why is the distinction important?

You might well ask at this point, What factors change interest rates? One big factor is inflation. As

the price level rises, so too do interest rates, or at least what economists call nominal interest ates,

the type of rates IWe®oei dals cruastseesd dsoo nfoar i ncrease (an
lenders might receive more nominal dollars than they lent but actually get back less purchasing power

Imagine, for example, that you lent $100 for one year at 6 percent interest when a loaf of bread, pack

of chewing gum, and two-liter bottle of Mountain Dew each cost $1. At the end of the simple loan,

you would get back $100 x 1.06 = $106 and be able to enjoy an extra $6 of goods, say, two lags of

bread, two packs of gum, and two bottles of the caff
what i f prices doubled over that year? Instead of s
buy only fifty -three. Your nominal return would b e positive, but your real return, what you could

actually buy with the $106, would be steeply negative.

A simple equation, the Fisher Equation, named after Irving Fisher, the early twentieth -century U.S.
economist who articulated it , ™" helps us tounderstand the relationship between inflation and interest

rates more precisely:

i=irt” or, rearrangingheterms,ir=i1 = or, againrearrangingheterms,” =it ir
where
i = the real interest rate

i = the nominal interest rate (the type of interest rate the first part of this chapter discussed

exclusively)
== inflation (or expected inflation)

Figure 4.5 U.S. real interest rate, 20017 2008
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In plain English, after the fact (exposti n economi stsé | ingo), the nominal
real interest rate plus actual inflation. Before the fact (exantei n economi stsé | ingo), tI

interest rate is equal to the real interest rate plus the expectation of inflation.

Stop and Think Box

In early 2007, a man had a wallet returned that he had lost over sixty years earlier in France, during
World War 1. @ In addition to his original Social Security card and a picture of his parents, the man

received an unspecified sum of cash. Was losing the wallet a good investment? Why or why not?

No, because the risk that it would never be returned was very high. Plus, the dollar lost a significant
amount of its purchasing power over the period due to inflation and the money earned no interest. At just
3 percent compounded annually, $100 would have grown to 100 x (1.03) = $589.16 after 60 years. At 6

percent, $100 would have grown to 100 x (1.06)® = $3,298.77.
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Traditionally, inflation expectations were unobservable so real rates were known only ex post. However,
relatively new and special types of bonds ndexed to inflation, called Treasury Inflation Protection
Securities (TIPS), provide real interest rate information, allowing market participants to observe ex ante
inflation expectations. For example, if the yield to maturity on a regular, nonindexed ten -year Treasury
bond is 5 percent, and the yield on the tenyear TIPS is 2 percent, the inflation expectation, via the Fisher
Equation “ =i T i, is 5T 2 = 3 percent. Figure 4.5 "U.S. real interest rate, 2001 2008" shows how inflation

expectations havewaxed and waned since the introduction of TIPS in 1997.

KEY TAKEAWAYS

1 The difference between the real and the nominal interest rate is literally inflation or inflation
expectations.

1 According to the Fisher Equation, nominal interest equals real interest plus inflation (or inflation
expectations), or real interest equals nominal interest minus inflation (expectations).

1 If actual inflation exceeds inflation expectations, real ex podiation-adjusted, after the fact) returns on

bonds can be negative.

[1] To be frank, Benjamin Franklin and other colonists in eighteesatiiury America understood it well.
[21' ./ bSsa OARS23 a2l fftSi wSidzNY SR &hisovallet refuinédo hipnIsixtyS NZ
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Chapter 5

The Economics of InterefRate Fluctuations

CHAPTER OBJECTIVES

By the end of this chapter, students should be able to

1. Describe, at the first level of analysis, the factors that cause changes in the interest rate.

2. List and explain four major factors that determine the quantity demanded of an asset.

3. List and explain tiee major factors that cause shifts in the bond supply curve.

4. Explain why the Fisher Equation holds; that is, explain why the expectation of higher inflation leads to a
higher nominal interest rate.

5. Predict, in a general way, what will happen to the instreate during an economic expansion or
contraction and explain why.

6. Discuss how changes in the money supply may affect interest rates.
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5.1 Interest Rate Fluctuations
LEARNING OBJECTIVE

1. As a first approximation, what causes the interest rate to change?

If you followed the gist of Chapter 4 "Interest Rates", you learned (we hope!) about the time value of
money, including how to calculate future value (FV), present value (PV), yield to maturity, current yield
(the yield to maturity of a perpetuity), rate o f return, and real interest rates . You also learned that a
change in the interest rate has a profound effect on the value of assets, especially bonds and other
types of | oans, but also equities and derivatives.
term bonds throughout.) That might not be a very important insight if interest rates were stable for
long periods. The fact is, however, interest rates change monthly, weekly, daily, and even, in some
markets, by the nanosecond. ConsiderFigure 5.1 "Yields on cne-month U.S. Treasury bills, 20017
2008" and Figure 5.2 "Yields on one-month U.S. Treasury bills, March 2008" . The first figure shows
yields on one-month U.S. Treasury bills from 2001 to 2008, the second shows a zoomedin view on

just March 2008. Clearly, there are long-term secular trends as well as shortterm ups and downs.

Figure 5.1 Yields on onemonth U.S. Treasury bills, 2001 7 2008
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Figure 5.2 Yields on onemonth U.S. Treasury bills, March 2008
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You should now be primed to ask, Why does the interest rate fluctuate? In other words, What causes

interest rate movements like those shown above? In this aptly named chapter, we will examine the

economic factors that determine the nominal interest rate. W e will ignore, until the next chapter, the

fact that interest rates differ onChabief6fToe ent types
Economics of Interest-Rate Spreads and Yield Curves,'interest rates tend to track each other, so by

focusing on what makes one interest rate move, we have a leg up on making sense of movements in

the literally thousands of interest rates out there in the real world. Another way to think about this is

that, in this chapter, we will concern ourselves only with the gene ral level of interest rates, which

economists call.fAtheodo interest rat e

The keys to understanding why Athed interest rate chan
and demand), the theory of asset demand, and the liquidity preference framework of renowned early

twentieth -century British economist John Maynard Keynes. ™ Like other types of goods, bonds and

other financial instruments trade in markets. The demand curve for bonds, as for most goods, slopes

downward; the supply curve slopes upward in the usual fashion. There is little mystery here. The
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supply curve slopes upward because, as the price of bonds increases (which is to say, as we learned

in Chapter 4 "Interest Rates", as their yield to maturity decreases), ceteris paribus, borrowers (sellers

of securities) will supply a higher quantity, just as producers facing higher prices for their wares will

supply more cheese or automobiles. As the price of bonds falls, or as the yield to maturity that sellers

and borrowers offer increases, sellersandbo or r ower s wi Il I supply fewer bonds
aren6t going to fetch much?) The demand curve for b
When bond prices are high (yields to maturity are low), few will be demanded. As their price falls

(their yields increase), investors (buyers) want more of them because they are increasingly good

deals.

The market price of a bond and the quantity that will be traded is determined, of course, by the
intersection of the supply and demand curves, as in Figure 5.3 "Equilibrium in the bond market" . The
equilibrium price prevails in the market because, if the market price were temporarily greater

than p*, the market would be glutted with bonds. In other words, the quantity of bonds supplied
would exceed the quantity demanded, so sellers of bonds would lower their asking price until
equilibrium was restored. If the market price temporarily dipped below p*, excess demand would
prevail (the quantity demanded would exceed the quantity supplied), and investors would bid u p the

price of the bonds to the equilibrium point.

Figure 5.3 Equilibrium in the bond market
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As with other goods, the supply and demand curves for bonds can shift right or left, with results
familiar to principles (AEcon 1010) students.
right), the market price will decrease (the interest r ate will increase) and the quantity of bonds
traded will increase. If the supply of bonds decreases (the supply curve shifts left), bond prices
increase (the interest rate falls) and the equilibrium quantity decreases. If the demand for bonds falls
(the demand curve shifts left), prices and quantities decrease (and the interest rate increases). If
demand increases (the demand curve shifts right), prices and quantities rise (and the interest rate

falls).
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1 The interest rate changes due ¢thanges in supply and demand for bonds.
1 Or, to be more precise, any changes in the slopes or locations of the supply and/or demand curves for
bonds (and other financial instruments) lead to changes in the equilibrium pwirar(d g*) where the

supply anddemand curves intersect, which is to say, where the quantity demanded equals the quantity

supplied.

[1] http://www -history.mcs.siandrews.ac.uk/Biographies/Keynes.html
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5.2 Shifts in Supply and Demand for Bonds

LEARNING OBJECTIVE

1. What causes the supply and demand for bonds to shift?

Shifting supply and demand curves around can be fun, but figuring out why the curves shift is the
interesting part . (Determining the shape and slope of the curves is interesting too, but these details
will not detain us here.) Movements along the curve, or why the supply curve slopes upward and the
demand curve downward, were easy enough to grasp. Determining why the whole curve moves, why
investors are willing to buy more (or fewer) bonds, or why borrowers are willing to sell more (or

fewer) bondsatagivenpricei s a bit more invol ved. Let aveonac k| e de

to supply.

Wealth determines the overall demand for assets . An asset (something owned) is any store of value,
including financial assets like money, loans (for the lender), bonds, equities (stocks), and a potpourri
of derivatives ! and nonfinancial assets like real estate (land, buildings), precious metals (gold,
silver, platinum), gems (diamonds, rubies, emeralds), hydrocarbons (oil, natural gas) and (to a
greater or lesser extent, depending on their qualities) all other physical goods (as opposedo bads,
like pollution, or freebies, like air). As wealth increases, so too does the quantity demanded of all
types of assets, though to different degrees. The reasoning here is almost circular: if it is to be
maintained, wealth must be invested in some asset, in some store of value. In which type of asset to
invest new wealth is the difficult decision. When determining which assets to hold, most economic
entities (people, firms, governments) care about many factors, but for most investors most of the

tim e, three variablesd expected relative return, risk, and liquidity o are paramount. (We briefly

discussed these concepts, you may recall, ifChapter 2 "The Financial System")

Expected relative return is the ex ante (before the fact) belief that the return on one asset will be
higher than the returns of other comparable (in terms of risk and liquidity) assets. Return is a good
thing, of course, so as expected relative return increases, the quantity demanded of an asset also
increases. That can happen because tle expected return on the asset itself increases, because the

expected return on comparables decreases, or because of a combination thereof. Clearly, two major
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factors discussed inChapter 4 "Interest Rates" will affect return expectations and hence the demand
for certain financial assets, like bonds: expected interest rates and, via the Fisher Equation, expected
inflation. If the interest rate is expected to increase for any reason (including, but not limited to,
expected increases in inflation), bond prices are expected to fall, so the quantity demanded will
decrease. Conversely, if the interest rate is thought to decrease for any reason (including, but not
limited to, the expected taming of inflation), bond prices are expected to rise, so the quantity

demanded will increase.

Overall, though, calculating relative expected returns is sticky business that is best addressed in more
specialized financial books and courses. If you want an introduction, investigate the capital asset
pricing model (CAPM) ? and the arbitrage pricing theory (APT). ! As we learned in Chapter 4
"Interest Rates", calculating return is not terribly difficult and neither is comparing returns among a
variety of assets. Whatodos tricky i s dssmtea@me asti
comparable by controlling for risk, among otherthings. Ri sk i s the uncertaint
comes in a variety of flavors, all of them unsavory, so as it increases, the quantity demanded of an asset
decreases, ceteris paribus. In Chapter 4 "Interest Rates", we encountered two types of risk: default
risk (aka credit risk), the chance that a financial contract will not be honored, and interest rate risk,
the chance that the interest rat e wicel An offsettisgeriska
is called reinvestment risk, which bites when the interest rate decreases because coupon or other
interest payments have to be reinvested at a lower yield to maturity. To be willing to take on more

risk, whatever its flavor, ration al investors must expect a higher relative return . Investors who require
a much higher return for assuming a little bit of risk are called risk -averse. Those who will take on
much risk for a little higher return are called risk -loving, risk -seekers, or rik-tolerant. (Investors

who take on more risk without compensation are neither risk -averse nor risk-tolerant, but rather
irrational in the sense discussed in Chapter 7 "Rational Expectations, Efficient Markets, and the
Valuation of Corporate Equities".) Risks can be idiosyncratic; that is, they can be pertinent to a
particular company, sectoral (pertinent to an entire industry, like trucking or restaurants), or

systemic (economy-wide). Liquidity risk occurs when an asset cannot be sold as quickly or cheaplyas
expected, be it for idiosyncratic, sectoral, or systemic reasons.This, too, is a serious risk because

liquidity, or (to be more precise) liquidity relative to other assets, is the third major determinant of asset
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demand. Because investors often need tachange their investment portfolio or dis-save (spend some of
their wealth on consumption), liquidity, the ability to sell an asset quickly and cheaply, is a good

thing. The more liquid an asset is, therefore, the higher the quantity demanded, all else being equal.

During the financial crisis that began in 2007, the prices of a certain type of bond collateralized by
subprime mortgages, long-term loans collateralized with homes and made to relatively risky
borrowers, collapsed. In other words, their yields had to increase markedly to induce investors to
own them. They dropped in price after investors realized that the bonds, a type of assetbacked
security (ABS), had much higher default rates and much lower levels of liquidity than they had
previously believed. Figure 5.4 "Variables that influence demand for bonds" summarizes the chapter

discussion so far.

Figure 5.4 Variables that influence demand for bonds

So much for demand. Why does the supply curve for bonds shift to and fro?There are many reasons,
but the three main ones are government budgets, inflation expectations, and general business

conditions . When governments run budget deficits, they often borrow by selling bonds, pushing the
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supply curve rightward and bond prices down (yields up), ceteris paribus. When governments run
surpluses, and they occasionally do, believe it or not, they redeem and/or buy their bonds back on
net, pushing the supply curve to the left and bond prices up (yields down), all else being equal. (For
historical time series data on the U.S. national debt, which was usually composed mostly of bonds,

browse http://www.economagic.com/em -cgi/data.exe/treas/pubdebt .)

Stop and Think Box

You are a copyedior for B a r r oWhatsf anything, appears wrong in the following sentence? How do

you know?

ifRecent increases in the profitability of investments,

will surely lead to increased bond suppliesinthenearfut ur e. 0
Government deficits, not surpluses, lead to increased bond supplies.

The expectation of higher inflation, other factors held constant, will cause borrowers to issue more
bonds, driving the supply curve rightward, and bond prices down (and yields up). The Fisher
Equation, i, =i T 1, explains this nicely. If the inflation expectation term 1increases while nominal
interest rate i stays the same, the real interest rate i must decrease.From the perspective of
borrowers, the real cost of borrowing f alls, which means that borrowing becomes more attractive . So

they sell bonds.

Borrowing also becomes more attractive when general business conditions become more favorable, as
when taxes and regulatory costs decrease or the economy expands. Although indivi duals sometimes

try to borrow out of financial weakness or desperation, relatively few such loans are made because
they are high risk. Most economic entities borrow out of strength, to finance expansion and engage in
new projects they believe will be profitable. So when economic prospects are good, taxes are low, and
regulations are not too costly, businesses are eager to borrow, often by selling bonds, shifting the
supply curve to the right and bond prices down (yields up). Figure 5.5 "Variables that determine the

supply of bonds" summarizes the chapter discussion so far.

Figure 5.5 Variables that determine the supply of bonds
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until you are comfortable. Remember that the ceteris paribus condition holds in each.

EXERCISES

1. What will happen to bond prices if stock trading commissions decrease? Why?

2. What will happen to bond prices if bond trading commissions increase? Why?

3.  What will happen to bond pricestiie government implements tax increases? Why?

4. If government revenues drop significantly (and remember all else stays the same, including government
expenditures), what will likely happen to bond prices? Why?

5. If the government guaranteed the payment of bandvhat would happen to their prices? Why?

6. What will happen to bond prices if the government implements regulatory reforms that reduce regulatory
costs for businesses? Why?

7. If government revenues increase significantly, what will likely happen to bonelsg@rid/hy?

8. 2KI(G gAff KIFLIWSY (2 062yR LINAOSE AF GSNNBNRAY

w
<
puly
(p)
puly
"

adopted free trade policies? Why?

9. What will happen to bond prices if world peace brought substantially lower government budget deficits?
L ¥ earetdydidhired out that expected inflation will decrease bond prices, and increase bond yields, by
both shifting the supply curve to the right and the demand curve to the left,Faglmne 5.6 "Expected
inflation and bond pricesbelow, kudos to you!

Figure 5.6xpected inflation and bond prices
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Price of Bonds, P Interest Rate, i (%)
(Pincreases?) (i increases))

Quantity of Bonds, B

If you noticed that the response of bond prices and yields to a business cycle expansion is indeterminate,
booya!As noted above, a boom shifts the bond supply curve to the right by inducing businesses to borrow
and thus take advantage of the bonanza. Holding demand constant, that action reduces bond prices
(raises the interest rate). But demand does not stay constant because economic expansion increases
wealth, which increases demand for bonds (shifts the ctiovie right), which in turn increases bond

prices (reduces the interest rate). The net effect on the interest rate, therefore, depends on how much
each curve shifts, as Figure 5.7 "Business cycle expansion and bond prices"

Figure 5.Business cycle eapsion and bond prices
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Price of Bonds, P Interest Rate, i
(Pincreases 1) (i increases |)

Quantity of Bonds, B

In reality, the first scenario is the one that usually wins out: during expansions, the interest rate usually
rises, and during recessions, it always fatsr example, the interest rate fell to very low levels during
the GreatDepression: Y R R dzNA y 3  Wecbdbryiduakin$ne 1080¢'R S R

The demand curve for bonds shifts due to changes in wealth, expected relative returns, risk, and liquidity.
Wealth, returns, and liquidity are positively related to demarisk is inversely related to demand.

Wealth sets the general level of demand. Investors then trade off risk for returns and liquidity.

= = =4 =

The supply curve for bonds shifts due to changes in government budgets, inflation expectations, and

general business coitins.

91 Deficits cause governments to issue bonds and hence shift the bond supply curve right; surpluses have

the opposite effect.
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1 Expected inflation leads businesses to issue bonds because inflation reduces real borrowing costs, ceteris
paribus; decreaseis expected inflation or deflation expectations have the opposite effect.

1 Expectations of future general business conditions, including tax reductions, regulatory cost reduction,
and increased economic growth (economic expansion or boom), induce busirtedserrow (issue
bonds), while higher taxes, more costly regulations, and recessions shift the bond supply curve left.

1 Theoretically, whether a business expansion leads to higher interest rates or not depends on the degree
of the shift in the bond supplsind demand curves.

1 An expansion will cause the bond supply curve to shift right, which alone will decrease bond prices
(increase the interest rate).

1 But expansions also cause the demand for bonds to increase (the bond demand curve to shift right),
which has the effect of increasing bond prices (and hence lowering bond yields).

1 Empirically, the bond supply curve typically shifts much further than the bond demand curve, so the

interest rate usually rises during expansions and always falls during recessions.

[1] http://www.margrabe.com/Dictionary/DictionaryAC.html#sectA

[2]http://www.valuebasedmanagement.net/methods _capm.htimitp://www.moneychimp.com/articles/valuatio

n/capm.htm

[3] http://moneyterms.co.uk/apt/

[4] http://www.yodaspeak.co.uk/index.php

[5] http://www.bloomberg.com/apps/news?pid=10000101&refer=japan&sid=a28sELjm9W04
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