Interest Rates
and Bond Valuation

CHAPTER

5

OPENING CASE

I

n its most basic form, a bond is a pretty simple thing. You lend a company some money, say $1,000.
The company pays you interest regularly, and it repays the original loan amount of $1,000 at some
point in the future. But bonds also can have complex features, and, in 2008, a type of bond known
as a mortgage-backed security, or MBS, was causing havoc in the global financial system.
An MBS, as the name suggests, is a bond that is backed by a pool of home mortgages. The bond-

holders receive payments derived from payments on the underlying mortgages, and these payments can
be divided up in various ways to create different classes of bonds. Defaults on the underlying mortgages
lead to losses to the MBS bondholders, particularly those in the riskier classes, and as the U.S. housing
crunch hit in 2007–2008, defaults increased sharply. Losses to investors were still piling up in 2010, so the
total damage wasn’t known. But the losses were colossal by any measure. For example, the losses to
mortgage giants Fannie Mae and Freddie Mac alone were estimated to be as high as $448 billion.
This chapter takes what we have learned about the time value of money and shows how it can be
used to value one of the most common of all financial assets, a bond. It then discusses bond features,
bond types, and the operation of the bond market. What we will see is that bond prices depend critically on interest rates, so we will go on to discuss some very fundamental issues regarding interest
rates. Clearly, interest rates are important to everybody because they underlie what businesses of
all types—small and large—must pay to borrow money.

Our goal in this chapter is to introduce you to bonds. We begin by showing how the techniques we developed in Chapter 4 can be applied to bond valuation. From there, we go on to
discuss bond features and how bonds are bought and sold. One important thing we learn is
that bond values depend, in large part, on interest rates. We therefore close out the chapter
with an examination of interest rates and their behavior.

5.1

B O N D S A N D B O N D V A L U AT I O N

When a corporation (or government) wishes to borrow money from the public on a longterm basis, it usually does so by issuing or selling debt securities that are generically called
bonds. In this section, we describe the various features of corporate bonds and some of the
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terminology associated with bonds. We then discuss the cash flows associated with a bond
and how bonds can be valued using our discounted cash flow procedure.

Bond Features and Prices
A bond is normally an interest-only loan, meaning that the borrower will pay the interest
every period, but none of the principal will be repaid until the end of the loan. For example,
suppose the Beck Corporation wants to borrow $1,000 for 30 years. The interest rate on
similar debt issued by similar corporations is 12 percent. Beck will thus pay .12  $1,000 
$120 in interest every year for 30 years. At the end of 30 years, Beck will repay the $1,000.
As this example suggests, a bond is a fairly simple financing arrangement. There is, however, a rich jargon associated with bonds, so we will use this example to define some of the
more important terms.
In our example, the $120 regular interest payments that Beck promises to make are
called the bond’s coupons. Because the coupon is constant and paid every year, the type
of bond we are describing is sometimes called a level coupon bond. The amount that will
be repaid at the end of the loan is called the bond’s face value, or par value. As in our
example, this par value is usually $1,000 for corporate bonds, and a bond that sells for its
par value is called a par value bond. Government bonds frequently have much larger face,
or par, values. Finally, the annual coupon divided by the face value is called the coupon
rate on the bond; in this case, because $120/1,000  12 percent, the bond has a 12 percent
coupon rate.
The number of years until the face value is paid is called the bond’s time to maturity.
A corporate bond will frequently have a maturity of 30 years when it is originally issued,
but this varies. Once the bond has been issued, the number of years to maturity declines as
time goes by.

Bond Values and Yields
As time passes, interest rates change in the marketplace. The cash flows from a bond, however, stay the same. As a result, the value of the bond will fluctuate. When interest rates rise,
the present value of the bond’s remaining cash flows declines, and the bond is worth less.
When interest rates fall, the bond is worth more.
To determine the value of a bond at a particular point in time, we need to know the number of periods remaining until maturity, the face value, the coupon, and the market interest
rate for bonds with similar features. This interest rate required in the market on a bond is
called the bond’s yield to maturity (YTM). This rate is sometimes called the bond’s yield
for short. Given all this information, we can calculate the present value of the cash flows as
an estimate of the bond’s current market value.
For example, suppose the Xanth (pronounced “zanth”) Co. were to issue a bond with
10 years to maturity. The Xanth bond has an annual coupon of $80. Similar bonds have a
yield to maturity of 8 percent. Based on our preceding discussion, the Xanth bond will pay
$80 per year for the next 10 years in coupon interest. In 10 years, Xanth will pay $1,000 to
the owner of the bond. The cash flows from the bond are shown in Figure 5.1. What would
this bond sell for?
As illustrated in Figure 5.1, the Xanth bond’s cash flows have an annuity component (the
coupons) and a lump sum (the face value paid at maturity). We thus estimate the market
value of the bond by calculating the present value of these two components separately and
adding the results together. First, at the going rate of 8 percent, the present value of the
$1,000 paid in 10 years is:
Present value  $1,000兾1.0810  $1,000兾2.1589  $463.19
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FIGURE 5.1
Cash Flows for Xanth Co. Bond
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As shown, the Xanth bond has an annual coupon of $80 and a face, or par, value of $1,000 paid at maturity in 10 years.

Second, the bond offers $80 per year for 10 years; the present value of this annuity stream is:
Annuity present value  $80  (1  1兾1.0810)兾.08
 $80  (1  1兾2.1589)兾.08
 $80  6.7101
 $536.81

We can now add the values for the two parts together to get the bond’s value:
Total bond value  $463.19  536.81  $1,000

This bond sells for exactly its face value. This is not a coincidence. The going interest
rate in the market is 8 percent. Considered as an interest-only loan, what interest rate does
this bond have? With an $80 coupon, this bond pays exactly 8 percent interest only when
it sells for $1,000.
To illustrate what happens as interest rates change, suppose that a year has gone by. The
Xanth bond now has nine years to maturity. If the interest rate in the market has risen to
10 percent, what will the bond be worth? To find out, we repeat the present value calculations with 9 years instead of 10, and a 10 percent yield instead of an 8 percent yield. First,
the present value of the $1,000 paid in nine years at 10 percent is:
Present value  $1,000兾1.109  $1,000兾2.3579  $424.10

Second, the bond now offers $80 per year for nine years; the present value of this annuity
stream at 10 percent is:
Annuity present value  $80  (1  1兾1.109)兾.10
 $80  (1  1兾2.3579)兾.10
 $80  5.7590
 $460.72

We can now add the values for the two parts together to get the bond’s value:
Total bond value  $424.10  460.72  $884.82

Therefore, the bond should sell for about $885. In the vernacular, we say that this bond,
with its 8 percent coupon, is priced to yield 10 percent at $885.
The Xanth Co. bond now sells for less than its $1,000 face value. Why? The market
interest rate is 10 percent. Considered as an interest-only loan of $1,000, this bond only
pays 8 percent, its coupon rate. Because this bond pays less than the going rate, investors

A good bond site to visit
is finance.yahoo.com/
bonds, which has loads
of useful information.
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are willing to lend only something less than the $1,000 promised repayment. Because the
bond sells for less than face value, it is said to be a discount bond.
The only way to get the interest rate up to 10 percent is to lower the price to less than
$1,000 so that the purchaser, in effect, has a built-in gain. For the Xanth bond, the price
of $885 is $115 less than the face value, so an investor who purchased and kept the bond
would get $80 per year and would have a $115 gain at maturity as well. This gain compensates the lender for the below-market coupon rate.
Another way to see why the bond is discounted by $115 is to note that the $80 coupon
is $20 below the coupon on a newly issued par value bond, based on current market
conditions. The bond would be worth $1,000 only if it had a coupon of $100 per year. In
a sense, an investor who buys and keeps the bond gives up $20 per year for nine years. At
10 percent, this annuity stream is worth:
Annuity present value  $20  (1  1兾1.109)兾.10
 $20  5.7590
 $115.18

Online bond calculators
are available at
personal.fidelity.com;
interest rate information
is available at money.
cnn.com/markets/
bondcenter and www.
bankrate.com.

This is just the amount of the discount.
What would the Xanth bond sell for if interest rates had dropped by 2 percent instead of
rising by 2 percent? As you might guess, the bond would sell for more than $1,000. Such a
bond is said to sell at a premium and is called a premium bond.
This case is just the opposite of that of a discount bond. The Xanth bond now has a
coupon rate of 8 percent when the market rate is only 6 percent. Investors are willing to
pay a premium to get this extra coupon amount. In this case, the relevant discount rate
is 6 percent, and there are nine years remaining. The present value of the $1,000 face
amount is:
Present value  $1,000兾1.069  $1,000兾1.6895  $591.89

The present value of the coupon stream is:
Annuity present value  $80  (1  1兾1.069)兾.06
 $80  (1  1兾1.6895)兾.06
 $80  6.8017
 $544.14

We can now add the values for the two parts together to get the bond’s value:
Total bond value  $591.89  544.14  $1,136.03

Total bond value is therefore about $136 in excess of par value. Once again, we can verify
this amount by noting that the coupon is now $20 too high, based on current market conditions. The present value of $20 per year for nine years at 6 percent is:
Annuity present value  $20  (1  1兾1.069)兾.06
 $20  6.8017
 $136.03

This is just as we calculated.
Based on our examples, we can now write the general expression for the value of a
bond. If a bond has (1) a face value of F paid at maturity, (2) a coupon of C paid per period,
(3) T periods to maturity, and (4) a yield of r per period, its value is:
Bond value  C  [1  1兾(1 r)T ]兾r 
Bond value 

Present value
of the coupons



F兾(1  r)T
Present value of
the face amount

[5.1]
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5.1
EXAMPLE

Semiannual Coupons
In practice, bonds issued in the United States usually make coupon payments twice a year. So, if an
ordinary bond has a coupon rate of 14 percent, then the owner will get a total of $140 per year, but
this $140 will come in two payments of $70 each. Suppose we are examining such a bond. The yield to
maturity is quoted at 16 percent.
Bond yields are quoted like APRs; the quoted rate is equal to the actual rate per period multiplied
by the number of periods. In this case, with a 16 percent quoted yield and semiannual payments, the
true yield is 8 percent per six months. The bond matures in seven years. What is the bond’s price?
What is the effective annual yield on this bond?
Based on our discussion, we know the bond will sell at a discount because it has a coupon rate
of 7 percent every six months when the market requires 8 percent every six months. So, if our answer
exceeds $1,000, we know that we have made a mistake.
To get the exact price, we first calculate the present value of the bond’s face value of $1,000 paid
in seven years. This seven-year period has 14 periods of six months each. At 8 percent per period, the
value is:
Present value  $1,000兾1.0814  $1,000兾2.9372  $340.46
The coupons can be viewed as a 14-period annuity of $70 per period. At an 8 percent discount rate, the
present value of such an annuity is:
Annuity present value  $70  (1  1兾1.0814)兾.08
 $70  (1  .3405)兾.08
 $70  8.2442
 $577.10
The total present value gives us what the bond should sell for:
Total present value  $340.46  577.10  $917.56
To calculate the effective yield on this bond, note that 8 percent every six months is equivalent to:
Effective annual rate  (1  .08)2  1  16.64%
The effective yield, therefore, is 16.64 percent.

As we have illustrated in this section, bond prices and interest rates always move in
opposite directions. When interest rates rise, a bond’s value, like any other present value,
will decline. Similarly, when interest rates fall, bond values rise. Even if we are considering
a bond that is riskless in the sense that the borrower is certain to make all the payments,
there is still risk in owning a bond. We discuss this next.

Learn more about bonds
at investorguide.com.

Interest Rate Risk
The risk that arises for bond owners from fluctuating interest rates is called interest rate
risk. How much interest rate risk a bond has depends on how sensitive its price is to interest rate changes. This sensitivity directly depends on two things: the time to maturity and
the coupon rate. As we will see momentarily, you should keep the following in mind when
looking at a bond:
1. All other things being equal, the longer the time to maturity, the greater the
interest rate risk.
2. All other things being equal, the lower the coupon rate, the greater the interest
rate risk.
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FIGURE 5.2
Interest Rate Risk and
Time to Maturity
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We illustrate the first of these two points in Figure 5.2. As shown, we compute and plot
prices under different interest rate scenarios for 10 percent coupon bonds with maturities
of 1 year and 30 years. Notice how the slope of the line connecting the prices is much
steeper for the 30-year maturity than it is for the 1-year maturity. This steepness tells
us that a relatively small change in interest rates will lead to a substantial change in the
bond’s value. In comparison, the one-year bond’s price is relatively insensitive to interest
rate changes.
Intuitively, we can see that the reason that shorter-term bonds have less interest rate
sensitivity is that a large portion of a bond’s value comes from the $1,000 face amount.
The present value of this amount isn’t greatly affected by a small change in interest rates if
the amount is to be received in one year. Even a small change in the interest rate, however,
once it is compounded for 30 years, can have a significant effect on the present value. As
a result, the present value of the face amount will be much more volatile with a longerterm bond.
The other thing to know about interest rate risk is that, like most things in finance and
economics, it increases at a decreasing rate. In other words, if we compared a 10-year bond
to a 1-year bond, we would see that the 10-year bond has much greater interest rate risk.
However, if you were to compare a 20-year bond to a 30-year bond, you would find that the
30-year bond has somewhat greater interest rate risk because it has a longer maturity, but
the difference in the risk would be fairly small.
The reason that bonds with lower coupons have greater interest rate risk is essentially
the same. As we discussed earlier, the value of a bond depends on the present value of its
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coupons and the present value of the face amount. If two bonds with different coupon rates
have the same maturity, then the value of the one with the lower coupon is proportionately
more dependent on the face amount to be received at maturity. As a result, all other things
being equal, its value will fluctuate more as interest rates change. Put another way, the bond
with the higher coupon has a larger cash flow early in its life, so its value is less sensitive
to changes in the discount rate.
Bonds are rarely issued with maturities longer than 30 years. However, low interest
rates in recent years have led to the issuance of bonds with much longer terms. In the
1990s, Walt Disney issued “Sleeping Beauty” bonds with a 100-year maturity. Similarly, BellSouth, Coca-Cola, and Dutch banking giant ABN AMRO all issued bonds
with 100-year maturities. These companies evidently wanted to lock in the historical
low interest rates for a long time. The current record holder for corporations looks to be
Republic National Bank, which sold bonds with 1,000 years to maturity. Before these
fairly recent issues, it appears the last time 100-year bonds were issued was in May
1954, by the Chicago and Eastern Railroad. Just in case you are wondering when the
next 100-year bonds will be issued, you might have a long wait. The IRS has warned
companies about such long-term issues and threatened to disallow the interest payment
deduction on these bonds.
We can illustrate the effect of interest rate risk using the 100-year BellSouth issue.
The following table provides some basic information on this issue, along with its prices on
December 31, 1995, July 31, 1996, and January 22, 2010.

MATURI T Y

COUPON
RAT E

PRI CE ON
12/31/95

PRICE ON
7/ 31/ 96

P E R C E N TA G E
CHANGE
IN PRICE
1995– 96

2095

7.00%

$1,000.00

$800.00

20.0%

PRICE ON
1/ 22/ 10

P E R C E N TA G E
CHANGE
IN PRICE
1996– 10

1,080.79

35.1%

Several things emerge from this table. First, interest rates apparently rose between
December 31, 1995, and July 31, 1996 (why?). After that, however, they fell (why?). The
bond’s price first lost 20 percent and then gained 35.1 percent. These swings illustrate that
longer-term bonds have significant interest rate risk.

Finding the Yield to Maturity: More Trial and Error
Frequently, we will know a bond’s price, coupon rate, and maturity date, but not its yield
to maturity. For example, suppose we are interested in a six-year, 8 percent coupon bond.
A broker quotes a price of $955.14. What is the yield on this bond?
We’ve seen that the price of a bond can be written as the sum of its annuity and lumpsum components. Knowing that there is an $80 coupon for six years and a $1,000 face
value, we can say that the price is:
$955.14  $80  [1  1兾(1  r )6 ]兾r  1,000兾(1  r )6

where r is the unknown discount rate, or yield to maturity. We have one equation here and
one unknown, but we cannot solve it for r explicitly. The only way to find the answer is to
use trial and error.
This problem is essentially identical to the one we examined in the last chapter when we
tried to find the unknown interest rate on an annuity. However, finding the rate (or yield) on
a bond is even more complicated because of the $1,000 face amount.
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TABLE 5.1
Summary of Bond
Valuation

I. Finding the Value of a Bond
Bond value  C  [1  1/(1  r )T ]/r  F /(1  r )T
where
C  Coupon paid each period
r  Discount rate per period
T  Number of periods
F  Bond’s face value
II. Finding the Yield on a Bond
Given a bond value, coupon, time to maturity, and face value, it is possible to find the implicit discount rate,
or yield to maturity, by trial and error only. To do this, try different discount rates until the calculated bond
value equals the given value (or let a spreadsheet do it for you). Remember that increasing the rate
decreases the bond value.

We can speed up the trial-and-error process by using what we know about bond prices
and yields. In this case, the bond has an $80 coupon and is selling at a discount. We thus
know that the yield is greater than 8 percent. If we compute the price at 10 percent:
Bond value  $80  (1  1兾1.106)兾.10  1,000兾1.106
 $80  4.3553  1,000兾1.7716
 $912.89

At 10 percent, the value we calculate is lower than the actual price, so 10 percent is too
high. The true yield must be somewhere between 8 and 10 percent. At this point, it’s “plug
and chug” to find the answer. You would probably want to try 9 percent next. If you did, you
would see that this is in fact the bond’s yield to maturity.
A bond’s yield to maturity should not be confused with its current yield, which is
simply a bond’s annual coupon divided by its price. In the example we just worked, the
bond’s annual coupon was $80, and its price was $955.14. Given these numbers, we see
that the current yield is $80/955.14  8.38 percent, which is less than the yield to maturity
of 9 percent. The reason the current yield is too low is that it only considers the coupon
portion of your return; it doesn’t consider the built-in gain from the price discount. For a
premium bond, the reverse is true, meaning that current yield would be higher because it
ignores the built-in loss.
Our discussion of bond valuation is summarized in Table 5.1. A nearby Spreadsheet
Techniques box shows how to find prices and yields the easy way.

EXAMPLE

5.2

Current market rates
are available at www.
bankrate.com.

Current Events
A bond has a quoted price of $1,080.42. It has a face value of $1,000, a semiannual coupon of $30, and
a maturity of five years. What is its current yield? What is its yield to maturity? Which is bigger? Why?
Notice that this bond makes semiannual payments of $30, so the annual payment is $60. The current yield is thus $60/1,080.42  5.55 percent. To calculate the yield to maturity, refer back to Example 5.1. Now, in this case, the bond pays $30 every six months and it has 10 six-month periods until
maturity. So, we need to find r as follows:
$1,080.42  $30  [1  1兾(1  r )10]兾r  1,000兾(1  r )10
After some trial and error, we find that r is equal to 2.1 percent. But, the tricky part is that this 2.1 percent is the yield per six months. We have to double it to get the yield to maturity, so the yield to maturity
is 4.2 percent, which is less than the current yield. The reason is that the current yield ignores the
built-in loss of the premium between now and maturity.
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5.3
EXAMPLE

Bond Yields
You’re looking at two bonds identical in every way except for their coupons and, of course, their
prices. Both have 12 years to maturity. The first bond has a 10 percent coupon rate and sells for
$935.08. The second has a 12 percent coupon rate. What do you think it would sell for?
Because the two bonds are very similar, they will be priced to yield about the same rate. We first
need to calculate the yield on the 10 percent coupon bond. Proceeding as before, we know that the
yield must be greater than 10 percent because the bond is selling at a discount. The bond has a fairly
long maturity of 12 years. We’ve seen that long-term bond prices are relatively sensitive to interest
rate changes, so the yield is probably close to 10 percent. A little trial and error reveals that the yield
is actually 11 percent:
Bond value  $100  (1  1兾1.1112)兾.11  1,000兾1.1112
 $100  6.4924  1,000兾3.4985
 $649.24  285.84
 $935.08
With an 11 percent yield, the second bond will sell at a premium because of its $120 coupon. Its
value is:
Bond value  $120  (1  1兾1.1112)兾.11  1,000兾1.1112
 $120  6.4924  1,000兾3.4985
 $779.08  285.84
 $1.064.92

5.2

M O R E O N B O N D F E AT U R E S

In this section, we continue our discussion of corporate debt by describing in some detail
the basic terms and features that make up a typical long-term corporate bond. We discuss
additional issues associated with long-term debt in subsequent sections.
Securities issued by corporations may be classified roughly as equity securities and debt
securities. At the crudest level, a debt represents something that must be repaid; it is the
result of borrowing money. When corporations borrow, they generally promise to make
regularly scheduled interest payments and to repay the original amount borrowed (that
is, the principal). The person or firm making the loan is called the creditor, or lender. The
corporation borrowing the money is called the debtor, or borrower.
From a financial point of view, the main differences between debt and equity are the
following:
1. Debt is not an ownership interest in the firm. Creditors generally do not have
voting power.
2. The corporation’s payment of interest on debt is considered a cost of doing
business and is fully tax deductible. Dividends paid to stockholders are not tax
deductible.
3. Unpaid debt is a liability of the firm. If it is not paid, the creditors can legally
claim the assets of the firm. This action can result in liquidation or reorganization, two of the possible consequences of bankruptcy. Thus, one of the costs of
issuing debt is the possibility of financial failure. This possibility does not arise
when equity is issued.

Information for
bond investors can
be found at www.
investinginbonds.com.
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How to Calculate Bond Prices and
Yields Using a Spreadsheet

SPREA
D S H E E T T E CTECHNIQUES
HNIQUES
SPREADSHEET

Most spreadsheets have fairly elaborate routines available for calculating bond values and yields; many
of these routines involve details that we have not discussed. However, setting up a simple spreadsheet to
calculate prices or yields is straightforward, as our next two spreadsheets show:

A

B

C

D

E

F

G

H

1

Using a spreadsheet to calculate bond values

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Suppose we have a bond with 22 years to maturity, a coupon rate of 8 percent, and a yield to
maturity of 9 percent. If the bond makes semiannual payments, what is its price today?
Settlement date:
Maturity date:
Annual coupon rate:
Yield to maturity:
Face value (% of par):
Coupons per year:
Bond price (% of par):

1/1/00
1/1/22
.08
.09
100
2
90.49

The formula entered in cell B13 is =PRICE(B7,B8,B9,B10,B11,B12); notice that face value and bond
price are given as a percentage of face value.

A

B

C

D

E

F

G

H

1

Using a spreadsheet to calculate bond yields

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

Suppose we have a bond with 22 years to maturity, a coupon rate of 8 percent, and a price of
$960.17. If the bond makes semiannual payments, what is its yield to maturity?
Settlement date:
Maturity date:
Annual coupon rate:
Bond price (% of par):
Face value (% of par):
Coupons per year:
Yield to maturity:

1/1/00
1/1/22
.08
96.017
100
2
.084

The formula entered in cell B13 is =YIELD(B7,B8,B9,B10,B11,B12); notice that face value and bond
price are entered as a percentage of face value.

In our spreadsheets, notice that we had to enter two dates, a settlement date and a maturity date. The
settlement date is just the date you actually pay for the bond, and the maturity date is the day the bond
actually matures. In most of our problems, we don’t explicitly have these dates, so we have to make them
up. For example, since our bond has 22 years to maturity, we just picked 1/1/2000 (January 1, 2000) as the
settlement date and 1/1/2022 (January 1, 2022) as the maturity date. Any two dates would do as long as
they are exactly 22 years apart, but these are particularly easy to work with. Finally, notice that we had
to enter the coupon rate and yield to maturity in annual terms and then explicitly provide the number of
coupon payments per year.

142 PART 2 Valuation and Capital Budgeting

ros30689_ch05_133-167.indd 142

18/08/10 5:58 PM

Long-Term Debt: The Basics
Ultimately, all long-term debt securities are promises made by the issuing firm to pay principal when due and to make timely interest payments on the unpaid balance. Beyond this,
there are a number of features that distinguish these securities from one another. We discuss
some of these features next.
The maturity of a long-term debt instrument is the length of time the debt remains outstanding with some unpaid balance. Debt securities can be short term (with maturities of
one year or less) or long term (with maturities of more than one year).1 Short-term debt is
sometimes referred to as unfunded debt.2
Debt securities are typically called notes, debentures, or bonds. Strictly speaking, a
bond is a secured debt. However, in common usage, the word bond refers to all kinds of secured and unsecured debt. We will therefore continue to use the term generically to refer to
long-term debt. Also, usually, the only difference between a note and a bond is the original
maturity. Issues with an original maturity of 10 years or less are often called notes. Longerterm issues are called bonds.
The two major forms of long-term debt are public issue and privately placed. We concentrate on public-issue bonds. Most of what we say about them holds true for private-issue,
long-term debt as well. The main difference between public-issue and privately placed debt
is that the latter is directly placed with a lender and not offered to the public. Because this
is a private transaction, the specific terms are up to the parties involved.
There are many other dimensions to long-term debt, including such things as security,
call features, sinking funds, ratings, and protective covenants. The following table illustrates these features for a bond issued by PepsiCo. If some of these terms are unfamiliar,
have no fear. We will discuss them all presently.

Information on
individual bonds can
be found at www.
nasdbondinfo.com.

F E AT UR E S O F A P E P S I C O B O N D
T E RM

E X P LA N AT I O N

Amount of issue

$1 billion

The company issued $1 billion worth of bonds.

Date of issue

01/15/2010

The bonds were sold on 01/15/2010.

Maturity

01/15/2040

The bonds mature on 01/15/2040.

Face value

$2,000

The denomination of the bonds is $2,000.

Annual coupon

5.50%

Each bondholder will receive $110 per bond
per year (5.50% of face value).

Offer price

98.927

The offer price will be 98.927% of the $2,000
face value, or $1,978.54, per bond.

Coupon payment dates

01/15, 7/15

Coupons of $110/2  $55 will be paid on these
dates.

Security

None

The bonds are not secured by specific assets.

Sinking fund

None

The bonds have no sinking fund.

Call provision

At any time

The bonds do not have a deferred call.

Call price

Treasury rate plus 0.15%

The bonds have a “make whole” call price.

Rating

Aa2, A

The bonds are in the middle of the investment
grade rating.

Many of these features will be detailed in the bond indenture, so we discuss this first.
1
There is no universally agreed-upon distinction between short-term and long-term debt. In addition, people often refer to
intermediate-term debt, which has a maturity of more than 1 year and less than 3 to 5, or even 10, years.
2
The word funding is part of the jargon of finance. It generally refers to the long term. Thus, a firm planning to “fund” its debt
requirements may be replacing short-term debt with long-term debt.
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The Indenture
The indenture is the written agreement between the corporation (the borrower) and its
creditors. It is sometimes referred to as the deed of trust.3 Usually, a trustee (a bank perhaps) is appointed by the corporation to represent the bondholders. The trust company must
(1) make sure the terms of the indenture are obeyed, (2) manage the sinking fund (described
in the following pages), and (3) represent the bondholders in default, that is, if the company
defaults on its payments to them.
The bond indenture is a legal document. It can run several hundred pages and generally
makes for very tedious reading. It is an important document, however, because it generally
includes the following provisions:
1. The basic terms of the bonds.
2. The total amount of bonds issued.
3. A description of property used as security.
4. The repayment arrangements.
5. The call provisions.
6. Details of the protective covenants.
We discuss these features next.
TERMS OF A BOND Corporate bonds usually have a face value (that is, a denomination)
of $1,000. This is called the principal value and it is stated on the bond certificate. So, if a
corporation wanted to borrow $1 million, 1,000 bonds would have to be sold. The par value
(that is, initial accounting value) of a bond is almost always the same as the face value,
and the terms are used interchangeably in practice. Although a par value of $1,000 is most
common, essentially any par value is possible. For example, looking at our PepsiCo bonds,
the par value is $2,000.
Corporate bonds are usually in registered form. For example, the indenture might read
as follows:
Interest is payable semiannually on July 1 and January 1 of each year to the
person in whose name the bond is registered at the close of business on June 15
or December 15, respectively.
This means that the company has a registrar who will record the ownership of each bond
and record any changes in ownership. The company will pay the interest and principal
by check mailed directly to the address of the owner of record. A corporate bond may be
registered and have attached “coupons.” To obtain an interest payment, the owner must
separate a coupon from the bond certificate and send it to the company registrar (the paying agent).
Alternatively, the bond could be in bearer form. This means that the certificate is the
basic evidence of ownership, and the corporation will “pay the bearer.” Ownership is
not otherwise recorded, and, as with a registered bond with attached coupons, the holder
of the bond certificate detaches the coupons and sends them to the company to receive
payment.
There are two drawbacks to bearer bonds. First, they are difficult to recover if they are
lost or stolen. Second, because the company does not know who owns its bonds, it cannot
notify bondholders of important events. Bearer bonds were once the dominant type, but
they are now much less common (in the United States) than registered bonds.
3

The words loan agreement or loan contract are usually used for privately placed debt and term loans.
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SECURITY Debt securities are classified according to the collateral and mortgages used
to protect the bondholder.
Collateral is a general term that frequently means securities (for example, bonds and
stocks) that are pledged as security for payment of debt. For example, collateral trust bonds
often involve a pledge of common stock held by the corporation. However, the term collateral is commonly used to refer to any asset pledged on a debt.
Mortgage securities are secured by a mortgage on the real property of the borrower. The
property involved is usually real estate, for example, land or buildings. The legal document
that describes the mortgage is called a mortgage trust indenture or trust deed.
Sometimes mortgages are on specific property, for example, a railroad car. More often,
blanket mortgages are used. A blanket mortgage pledges all the real property owned by the
company.4
Bonds frequently represent unsecured obligations of the company. A debenture is an
unsecured bond, for which no specific pledge of property is made. The term note is generally used for such instruments if the maturity of the unsecured bond is less than 10 or so
years when the bond is originally issued. Debenture holders have a claim only on property
not otherwise pledged, in other words, the property that remains after mortgages and collateral trusts are taken into account.
The terminology that we use here and elsewhere in this chapter is standard in the
United States. Outside the United States, these same terms can have different meanings.
For example, bonds issued by the British government (“gilts”) are called treasury “stock.”
Also, in the United Kingdom, a debenture is a secured obligation.
At the current time, public bonds issued in the United States by industrial and financial
companies are typically debentures. However, most utility and railroad bonds are secured
by a pledge of assets.
SENIORITY In general terms, seniority indicates preference in position over other lenders, and debts are sometimes labeled as senior or junior to indicate seniority. Some debt is
subordinated, as in, for example, a subordinated debenture.
In the event of default, holders of subordinated debt must give preference to other
specified creditors. Usually, this means that the subordinated lenders will be paid off only
after the specified creditors have been compensated. However, debt cannot be subordinated
to equity.

The Securities Industry
and Financial Markets
Association (SIFMA) site
is www.sifma.org.

REPAYMENT Bonds can be repaid at maturity, at which time the bondholder will receive
the stated, or face, value of the bond, or they may be repaid in part or in entirety before
maturity. Early repayment in some form is more typical and is often handled through a
sinking fund.
A sinking fund is an account managed by the bond trustee for the purpose of repaying
the bonds. The company makes annual payments to the trustee, who then uses the funds to
retire a portion of the debt. The trustee does this by either buying up some of the bonds in
the market or calling in a fraction of the outstanding bonds. This second option is discussed
in the next section.
There are many different kinds of sinking fund arrangements, and the details would be
spelled out in the indenture. For example:
1. Some sinking funds start about 10 years after the initial issuance.
2. Some sinking funds establish equal payments over the life of the bond.
3. Some high-quality bond issues establish payments to the sinking fund that
are not sufficient to redeem the entire issue. As a consequence, there is the
possibility of a large “balloon payment” at maturity.
4

Real property includes land and things “affixed thereto.” It does not include cash or inventories.
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THE CALL PROVISION A call provision allows the company to repurchase, or “call,” part
or all of the bond issue at stated prices over a specific period. Corporate bonds are usually
callable.
Generally, the call price is above the bond’s stated value (that is, the par value). The difference between the call price and the stated value is the call premium. The amount of the
call premium may become smaller over time. One arrangement is to initially set the call
premium equal to the annual coupon payment and then make it decline to zero as the call
date moves closer to the time of maturity.
Call provisions are often not operative during the first part of a bond’s life. This makes
the call provision less of a worry for bondholders in the bond’s early years. For example,
a company might be prohibited from calling its bonds for the first 10 years. This is a
deferred call provision. During this period of prohibition, the bond is said to be call
protected.
In just the last few years, a new type of call provision, a “make-whole” call, has become
very widespread in the corporate bond market. With such a feature, bondholders receive
approximately what the bonds are worth if they are called. Because bondholders don’t
suffer a loss in the event of a call, they are “made whole.”
To determine the make-whole call price, we calculate the present value of the remaining
interest and principal payments at a rate specified in the indenture. For example, looking
at our PepsiCo issue, we see that the discount rate is “Treasury rate plus .15%.” What this
means is that we determine the discount rate by first finding a U.S. Treasury issue with the
same maturity. We calculate the yield to maturity on the Treasury issue and then add on an
additional .15 percent to get the discount rate we use.
Notice that, with a make-whole call provision, the call price is higher when interest rates
are lower and vice versa (why?). Also notice that, as is common with a make-whole call,
the PepsiCo issue does not have a deferred call feature. Why might investors not be too
concerned about the absence of this feature?
PROTECTIVE COVENANTS A protective covenant is that part of the indenture or loan
agreement that limits certain actions a company might otherwise wish to take during the
term of the loan. Protective covenants can be classified into two types: negative covenants
and positive (or affirmative) covenants.
A negative covenant is a “thou shalt not” type of covenant. It limits or prohibits actions
that the company might take. Here are some typical examples:
1.
2.
3.
4.
5.
Want detailed
information on the
amount and terms of
the debt issued by a
particular firm? Check
out its latest financial
statements by searching
SEC filings at
www.sec.gov.

The firm must limit the amount of dividends it pays according to some formula.
The firm cannot pledge any assets to other lenders.
The firm cannot merge with another firm.
The firm cannot sell or lease any major assets without approval by the lender.
The firm cannot issue additional long-term debt.

A positive covenant is a “thou shalt” type of covenant. It specifies an action that the company agrees to take or a condition the company must abide by. Here are some examples:
1. The company must maintain its working capital at or above some specified
minimum level.
2. The company must periodically furnish audited financial statements to the
lender.
3. The firm must maintain any collateral or security in good condition.
This is only a partial list of covenants; a particular indenture may feature many different
ones.
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5.3

B O N D R AT I N G S

Firms frequently pay to have their debt rated. The two leading bond-rating firms are Moody’s
and Standard & Poor’s (S&P). The debt ratings are an assessment of the creditworthiness
of the corporate issuer. The definitions of creditworthiness used by Moody’s and S&P are
based on how likely the firm is to default and the protection creditors have in the event of
a default.
It is important to recognize that bond ratings are concerned only with the possibility of default. Earlier, we discussed interest rate risk, which we defined as the risk of
a change in the value of a bond resulting from a change in interest rates. Bond ratings
do not address this issue. As a result, the price of a highly rated bond can still be quite
volatile.
Bond ratings are constructed from information supplied by the corporation and other
sources. The rating classes and some information concerning them are shown in the
following table.

LO W- Q U A LI T Y, S P E C U LATIV E,
A N D / O R “J U N K ” B O N D R ATINGS

I NVE ST M E N T- Q U A LI T Y B O N D R AT I N G S

STA NDARD & POOR’S
MOO DY’S
MOO DY’S

S&P

Aaa

AAA

Aa

AA

A

A

Baa

BBB

Ba; B
Caa
Ca
C

BB; B
CCC
CC
C
D

HI GH GRA D E

MEDIUM GRADE

LO W G R A D E

V E RY L OW GR ADE

AAA

AA

A

BBB

BB

B

CCC

CC

C

Aaa

Aa

A

Baa

Ba

B

Caa

Ca

C

D

Debt rated Aaa and AAA has the highest rating. Capacity to pay interest and principal is extremely
strong.
Debt rated Aa and AA has a very strong capacity to pay interest and repay principal. Together with the
highest rating, this group comprises the high-grade bond class.
Debt rated A has a strong capacity to pay interest and repay principal, although it is somewhat more
susceptible to the adverse effects of changes in circumstances and economic conditions than debt in
higher-rated categories.
Debt rated Baa and BBB is regarded as having an adequate capacity to pay interest and repay principal.
Whereas it normally exhibits adequate protection parameters, adverse economic conditions or
changing circumstances are more likely to lead to a weakened capacity to pay interest and repay
principal for debt in this category than in higher-rated categories. These bonds are medium-grade
obligations.
Debt rated in these categories is regarded, on balance, as predominantly speculative with respect to
capacity to pay interest and repay principal in accordance with the terms of the obligation. BB and
Ba indicate the lowest degree of speculation, and Ca, CC, and C the highest degree of speculation.
Although such debt is likely to have some quality and protective characteristics, these are outweighed
by large uncertainties or major risk exposures to adverse conditions. Issues rated C by Moody’s are
typically in default.
Debt rated D is in default, and payment of interest and/or repayment of principal is in arrears.

Note: At times, both Moody’s and S&P use adjustments (called notches) to these ratings. S&P uses plus and minus signs: A is the strongest A rating and A− the
weakest. Moody’s uses a 1, 2, or 3 designation, with 1 being the highest. Moody’s has no D rating.

The highest rating a firm’s debt can have is AAA or Aaa, and such debt is judged to be
the best quality and to have the lowest degree of risk. For example, the 100-year BellSouth
issue we discussed earlier was rated AAA. This rating is not awarded very often; AA or Aa
ratings indicate very good quality debt and are much more common.
A large part of corporate borrowing takes the form of low-grade, or “junk,” bonds. If
these low-grade corporate bonds are rated at all, they are rated below investment grade by
the major rating agencies. Investment-grade bonds are bonds rated at least BBB by S&P
or Baa by Moody’s.

Want to know what
criteria are commonly
used to rate corporate
and municipal
bonds? Go to www.
standardandpoors.com,
www.moodys.com, or
www.fitchinv.com.
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Rating agencies don’t always agree. For example, some bonds are known as “crossover”
or “5B” bonds. The reason is that they are rated triple-B (or Baa) by one rating agency and
double-B (or Ba) by another, a “split rating.” For example, in January 2010, Icahn Enterprises, a company involved in everything from metals to home fashion, issued $850 million worth of 6-year notes and $1.15 billion worth of 8-year notes that were rated Ba3 by
Moody’s and BBB – by S&P.
A bond’s credit rating can change as the issuer’s financial strength improves or
deteriorates. For example, in April 2009, S&P downgraded the debt of Macy’s and
J. C. Penney from BBB – to BB, pushing both company’s debt from investment grade
to junk bond status. Bonds that drop into junk territory like this are called “fallen angels.” Why were Macy’s and J. C. Penney downgraded? A lot of reasons, but S&P was
concerned about the effects of the U.S. recession on the department store sector and
declining mall traffic.
Credit ratings are important because defaults really do occur, and, when they do, investors can lose heavily. For example, in 2000, AmeriServe Food Distribution, Inc., which
supplied restaurants such as Burger King with everything from burgers to giveaway toys,
defaulted on $200 million in junk bonds. After the default, the bonds traded at just 18 cents
on the dollar, leaving investors with a loss of more than $160 million.
Even worse in AmeriServe’s case, the bonds had been issued only four months earlier,
thereby making AmeriServe an NCAA champion. While that might be a good thing for a
college basketball team such as the University of Kentucky Wildcats, in the bond market
NCAA means “No Coupon At All,” and it’s not a good thing for investors.

5.4

SOME DIFFERENT TYPES OF BONDS

Thus far, we have considered only “plain vanilla” corporate bonds. In this section, we
briefly look at bonds issued by governments and also at bonds with unusual features.

Government Bonds
If you’re nervous about
the level of debt piled up
by the U.S. government,
don’t go to www.public
debt.treas.gov, or to
www.brillig.com/debt_
clock! Learn all about
government bonds at
www.ny.frb.org.

The biggest borrower in the world—by a wide margin—is everybody’s favorite family
member, Uncle Sam. In 2010, the total debt of the U.S. government was about $12.9 trillion,
or approximately $42,000 per citizen (and growing!). When the government wishes to borrow money for more than one year, it sells what are known as Treasury notes and bonds
to the public (in fact, it does so every month). Currently, outstanding Treasury notes and
bonds have original maturities ranging from 2 to 30 years.
Most U.S. Treasury issues are just ordinary coupon bonds. Some older issues are callable, and a very few have some unusual features. There are two important things to keep in
mind, however. First, U.S. Treasury issues, unlike essentially all other bonds, have no default risk because (we hope) the Treasury can always come up with the money to make the
payments. Second, Treasury issues are exempt from state income taxes (though not federal
income taxes). In other words, the coupons you receive on a Treasury note or bond are only
taxed at the federal level.
State and local governments also borrow money by selling notes and bonds. Such issues
are called municipal notes and bonds, or just “munis.” Unlike Treasury issues, munis have
varying degrees of default risk, and, in fact, they are rated much like corporate issues. Also,
they are almost always callable. The most intriguing thing about munis is that their coupons
are exempt from federal income taxes (though not necessarily state income taxes), which
makes them very attractive to high-income, high–tax bracket investors.
Because of the enormous tax break they receive, the yields on municipal bonds are
much lower than the yields on taxable bonds. For example, in January 2010, longterm AAA-rated corporate bonds were yielding about 5.66 percent. At the same time,
long-term AAA munis were yielding about 4.30 percent. Suppose an investor was in a

148 PART 2 Valuation and Capital Budgeting

ros30689_ch05_133-167.indd 148

18/08/10 5:58 PM

30 percent tax bracket. All else being the same, would this investor prefer a AAA corporate bond or a AAA municipal bond?
To answer, we need to compare the aftertax yields on the two bonds. Ignoring state and
local taxes, the muni pays 4.30 percent on both a pretax and an aftertax basis. The corporate
issue pays 5.66 percent before taxes, but it pays .0566  (1  .30)  .0396, or 3.96 percent,
once we account for the 30 percent tax bite. Given this, the muni bond has a slightly better
yield.

Another good bond
market site is money.
cnn.com.

5.4

Ta x a b l e v e r s u s M u n i c i p a l B o n d s

EXAMPLE

Suppose taxable bonds are currently yielding 8 percent, while at the same time, munis of comparable
risk and maturity are yielding 6 percent. Which is more attractive to an investor in a 40 percent tax
bracket? What is the break-even tax rate? How do you interpret this rate?
For an investor in a 40 percent tax bracket, a taxable bond yields 8  (1  .40)  4.8 percent after
taxes, so the muni is much more attractive. The break-even tax rate is the tax rate at which an investor
would be indifferent between a taxable and a nontaxable issue. If we let t * stand for the break-even
tax rate, then we can solve for it as follows:
.08  (1  t *)  .06
1  t *  .06兾.08  .75
t *  .25
Thus, an investor in a 25 percent tax bracket would make 6 percent after taxes from either bond.

Zero Coupon Bonds
A bond that pays no coupons at all must be offered at a price that is much lower than its
stated value. Such bonds are called zero coupon bonds, or just zeroes.5
Suppose the Eight-Inch Nails (EIN) Company issues a $1,000 face value, five-year zero
coupon bond. The initial price is set at $508.35. Even though no interest payments are made
on the bond, zero coupon bond calculations use semiannual periods to be consistent with
coupon bond calculations. Using semiannual periods, it is straightforward to verify that, at
this price, the bond yields 14 percent to maturity. The total interest paid over the life of the
bond is $1,000  508.35  $491.65.
For tax purposes, the issuer of a zero coupon bond deducts interest every year even
though no interest is actually paid. Similarly, the owner must pay taxes on interest accrued
every year, even though no interest is actually received.
The way in which the yearly interest on a zero coupon bond is calculated is governed
by tax law. Before 1982, corporations could calculate the interest deduction on a straightline basis, For EIN, the annual interest deduction would have been $491.65/5  $98.33
per year.
Under current tax law, the implicit interest is determined by amortizing the loan. We do
this by first calculating the bond’s value at the beginning of each year. For example, after
one year, the bond will have four years until maturity, so it will be worth $1,000/1.078 
$582.01; the value in two years will be $1,000/1.076  $666.34; and so on. The implicit
interest each year is simply the change in the bond’s value for the year.
Notice that under the old rules, zero coupon bonds were more attractive for corporations
because the deductions for interest expense were larger in the early years (compare the
implicit interest expense with the straight-line expense).
5

A bond issued with a very low coupon rate (as opposed to a zero coupon rate) is an original-issue discount (OID) bond.

CHAPTER 5 Interest Rates and Bond Valuation

ros30689_ch05_133-167.indd 149

149

18/08/10 5:58 PM

THE REAL WORLD

BEAUTY IS IN THE EYE OF THE BONDHOLDER
Many bonds have unusual or exotic features. One of the most common types is an asset-backed, or securitized,
bond. Mortgage-backed securities were big news in 2007. For several years, there had been rapid growth in socalled sub-prime mortgage loans, which are mortgages made to individuals with less than top-quality credit. However, a combination of cooling (and in some places dropping) housing prices and rising interest rates caused
mortgage delinquencies and foreclosures to rise. This increase in problem mortgages caused a significant number
of mortgage-backed securities to drop sharply in value and created huge losses for investors. Bondholders of a
securitized bond receive interest and principal payments from a specific asset (or pool of assets) rather than a
specific company. For example, at one point rock legend David Bowie sold $55 million in bonds backed by future
royalties from his albums and songs (that’s some serious ch-ch-ch-change!). Owners of these “Bowie” bonds
receive the royalty payments, so if Bowie’s record sales fall, there is a possibility the bonds would default. Other
artists have sold bonds backed by future royalties, including James Brown, Iron Maiden, and the estate of the
legendary Marvin Gaye.
Mortgage-backs are the best known type of asset-backed security. With a mortgage-backed bond, a trustee
purchases mortgages from banks and merges them into a pool. Bonds are then issued, and the bondholders receive payments derived from payments on the underlying mortgages. One unusual twist with mortgage bonds
is that if interest rates decline, the bonds can actually decrease in value. This can occur because homeowners
are likely to refinance at the lower rates, paying off their mortgages in the process. Securitized bonds are usually backed by assets with long-term payments, such as mortgages. However, there are bonds securitized by car
loans and credit card payments, among other assets, and a growing market exists for bonds backed by automobile
leases. In fact, sales of new asset-backed securities, including mortgage-backed bonds, were about $545 billion in
2009. In comparison, sales of new corporate bonds for the same year were about $1.4 trillion.

Under current tax law, EIN could deduct $73.66 ( 582.01  508.35) in interest paid
the first year and the owner of the bond would pay taxes on $73.66 of taxable income (even
though no interest was actually received). This second tax feature makes taxable zero coupon bonds less attractive to individuals. However, they are still a very attractive investment
for tax-exempt investors with long-term dollar-denominated liabilities, such as pension
funds, because the future dollar value is known with relative certainty.
Some bonds are zero coupon bonds for only part of their lives. For example, General
Motors has a debenture outstanding that matures on March 15, 2036. For the first 20 years
of its life, no coupon payments will be made, but, after 20 years, it begins paying coupons
at a rate of 7.75 percent per year, payable semiannually.

Floating-Rate Bonds
The conventional bonds we have talked about in this chapter have fixed-dollar obligations
because the coupon rate is set as a fixed percentage of the par value. Similarly, the principal
is set equal to the par value. Under these circumstances, the coupon payment and principal
are completely fixed.
With floating-rate bonds (floaters), the coupon payments are adjustable. The adjustments are tied to an interest rate index such as the Treasury bill interest rate or the 30-year
Treasury bond rate.
The value of a floating-rate bond depends on exactly how the coupon payment adjustments are defined. In most cases, the coupon adjusts with a lag to some base rate. For
example, suppose a coupon rate adjustment is made on June 1. The adjustment might be
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based on the simple average of Treasury bond yields during the previous three months. In
addition, the majority of floaters have the following features:
1. The holder has the right to redeem his/her note at par on the coupon payment
date after some specified amount of time. This is called a put provision, and it is
discussed in the following section.
2. The coupon rate has a floor and a ceiling, meaning that the coupon is subject to
a minimum and a maximum. In this case, the coupon rate is said to be “capped,”
and the upper and lower rates are sometimes called the collar.
A particularly interesting type of floating-rate bond is an inflation-linked bond. Such bonds
have coupons that are adjusted according to the rate of inflation (the principal amount may
be adjusted as well). The U.S. Treasury began issuing such bonds in January of 1997. The
issues are sometimes called “TIPS,” or Treasury Inflation Protected Securities. Other countries, including Canada, Israel, and Britain, have issued similar securities.

Official information on
U.S. inflation-indexed
bonds is at www.
treasurydirect.gov.

Other Types of Bonds
Many bonds have unusual or exotic features. For example, at one time, Berkshire Hathaway,
the company run by the legendary Warren Buffett, issued bonds with a negative coupon.
The buyers of these bonds also received the right to purchase shares of stock in Berkshire
at a fixed price per share over the subsequent five years. Such a right, which is called a
warrant, would be very valuable if the stock price climbed substantially (a later chapter
discusses this subject in greater depth).
Bond features are really only limited by the imaginations of the parties involved. Unfortunately, there are far too many variations for us to cover in detail here. We therefore close
out this section by mentioning only a few of the more common types. A nearby The Real
World box has some additional discussion on bond features.
Income bonds are similar to conventional bonds, except that coupon payments are dependent on company income. Specifically, coupons are paid to bondholders only if the
firm’s income is sufficient. This would appear to be an attractive feature, but income bonds
are not very common.
A convertible bond can be swapped for a fixed number of shares of stock anytime before
maturity at the holder’s option. Convertibles are relatively common, but the number has
been decreasing in recent years.
A put bond allows the holder to force the issuer to buy the bond back at a stated price.
For example, International Paper Co. has bonds outstanding that allow the holder to force
International Paper to buy the bonds back at 100 percent of the face value given that certain
“risk” events happen. One such event is a change in credit rating from investment grade
to lower than investment grade by Moody’s or S&P. The put feature is therefore just the
reverse of the call provision.
A given bond may have many unusual features. Two of the most recent exotic bonds are
CoCo bonds, which have a coupon payment, and NoNo bonds, which are zero coupon bonds.
CoCo and NoNo bonds are contingent convertible, putable, callable, subordinated bonds. The
contingent convertible clause is similar to the normal conversion feature, except the contingent
feature must be met. For example, a contingent feature may require that the company stock trade
at 110 percent of the conversion price for 20 out of the most recent 30 days. Valuing a bond of
this sort can be quite complex, and the yield to maturity calculation is often meaningless.

5.5

BOND MARKETS

Bonds are bought and sold in enormous quantities every day. You may be surprised to
learn that the trading volume in bonds on a typical day is many, many times larger than
the trading volume in stocks (by trading volume, we simply mean the amount of money
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that changes hands). Here is a finance trivia question: What is the largest securities market
in the world? Most people would guess the New York Stock Exchange. In fact, the largest
securities market in the world in terms of trading volume is the U.S. Treasury market.

How Bonds Are Bought and Sold
As we mentioned all the way back in Chapter 1, most trading in bonds takes place over the
counter, or OTC. Recall that this means that there is no particular place where buying and
selling occur. Instead, dealers around the country (and around the world) stand ready to buy
and sell. The various dealers are connected electronically.
One reason the bond markets are so big is that the number of bond issues far exceeds the
number of stock issues. There are two reasons for this. First, a corporation would typically have
only one common stock issue outstanding (there are exceptions to this that we discuss in our
next chapter). However, a single large corporation could easily have a dozen or more note and
bond issues outstanding. Beyond this, federal, state, and local borrowing is simply enormous.
For example, even a small city would usually have a wide variety of notes and bonds outstanding, representing money borrowed to pay for things like roads, sewers, and schools. When you
think about how many small cities there are in the United States, you begin to get the picture!
Because the bond market is almost entirely OTC, it has historically had little or no
transparency. A financial market is transparent if it is possible to easily observe its prices
and trading volume. On the New York Stock Exchange, for example, it is possible to see the
price and quantity for every single transaction. In contrast, in the bond market, it is often
not possible to observe either. Transactions are privately negotiated between parties, and
there is little or no centralized reporting of transactions.
Although the total volume of trading in bonds far exceeds that in stocks, only a very small
fraction of the total bond issues that exist actually trade on a given day. This fact, combined
with the lack of transparency in the bond market, means that getting up-to-date prices on individual bonds can be difficult or impossible, particularly for smaller corporate or municipal
issues. Instead, a variety of sources of estimated prices exist and are very commonly used.

Bond Price Reporting

To learn more
about TRACE, visit
www.finra.org.

In 2002, transparency in the corporate bond market began to improve dramatically. Under
new regulations, corporate bond dealers are now required to report trade information
through what is known as the Trade Report and Compliance Engine (TRACE). By 2010,
transaction and price data were reported on more than 29,000 corporate bonds, which is
essentially all publicly traded corporate bonds.
TRACE bond quotes are available at cxa.marketwatch.com/finra/BondCenter. We went
to the site and entered “Deere” for the well-known manufacturer of green tractors. We
found a total of 10 bond issues outstanding. Below you can see the information we found
for six of these.

If you go to the Web site and click on a particular bond, you will get a lot of information
about the bond, including the credit rating, the call schedule, original issue information,
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FIGURE 5.3
Sample TRACE Bond
Quotations
Source: FINRA reported
TRACE prices.

and trade information. For example, when we checked, the first bond listed had not traded
for two weeks.
As shown in Figure 5.3, the Financial Industry Regulatory Authority (FINRA) provides
a daily snapshot of the data from TRACE by reporting the most active issues. The information reported is largely self-explanatory. Notice that the price of the Goldman Sachs bond
dropped about 1.39 percent on this day. What do you think happened to the yield to maturity
for this bond? Figure 5.3 focuses on the most active bonds with investment grade ratings,
but the most active high-yield and convertible bonds are also available on the Web site.
As we mentioned before, the U.S. Treasury market is the largest securities market in
the world. As with bond markets in general, it is an OTC market, so there is limited transparency. However, unlike the situation with bond markets in general, trading in Treasury
issues, particularly recently issued ones, is very heavy. Each day, representative prices for
outstanding Treasury issues are reported.
Figure 5.4 shows a portion of the daily Treasury bond listings from the Web site wsj.com.
Examine the entry that begins “2021 Nov 15.” Reading from left to right, the 2021 Nov tells
us that the bond’s maturity is November of 2021. The 8.000 is the bond’s coupon rate.
The next two pieces of information are the bid and asked prices. In general, in any OTC
or dealer market, the bid price represents what a dealer is willing to pay for a security, and the
asked price (or just “ask” price) is what a dealer is willing to take for it. The difference between
the two prices is called the bid-ask spread (or just “spread”), and it represents the dealer’s profit.
For historical reasons, Treasury prices are quoted in 32nds. Thus, the asked price on
the 8.000 Nov 21 bond, 140:05, actually translates into 140 5⁄12, or 140.417 percent of face
value. With a $1,000 face value, this represents $1,404.17. Because prices are quoted in
32nds, the smallest possible price change is 1⁄32. This is called the “tick” size.
The next number quoted is the change in the asked price from the previous day, measured in ticks (i.e., in 32nds), so this issue’s asked price rose by 6⁄32 percent, or .1875 percent, of face value from the previous day. Finally, the last number reported is the yield to
maturity, based on the asked price. Notice that this is a premium bond because it sells for
more than its face value. Not surprisingly, its yield to maturity (3.8021 percent) is less than
its coupon rate (8 percent).
The last bond listed, the 2039 Aug 15, is often called the “bellwether” bond. This bond’s
yield is the one that is usually reported in the evening news. So, for example, when you hear

The Federal Reserve
Bank of St. Louis
maintains dozens of
online files containing
macroeconomic data
as well as rates on
U.S. Treasury issues.
Go to www.stls.frb.org/
fred/files.

Current and historical
Treasury yield
information is available
at www.publicdebt.
treas.gov/of/ofaucrt.htm.
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FIGURE 5.4
Sample Wall Street
Journal U.S. Treasury
Bond Prices
Source: Reprinted by
permission of The Wall
Street Journal, via Copyright
Clearance Center © 2009
Dow Jones and Company,
Inc., November 16, 2009. All
Rights Reserved Worldwide.

Treasury Bonds
Maturity
2016 May 15
2017 Feb 15
2017 May 15
2018 Feb 15
2018 May 15
2019 Feb 15
2020 Feb 15
2020 May 15
2021 Aug 15
2021 Nov 15
2023 Feb 15
2023 Aug 15
2025 Aug 15
2026 Feb 15
2027 Feb 15
2027 Aug 15
2028 Aug 15
2029 Feb 15
2030 May 15
2031 Feb 15
2036 Feb 15
2037 Feb 15
2037 May 15
2038 Feb 15
2039 Feb 15
2039 Aug 15

Coupon
7.250
4.625
4.500
3.500
3.875
8.875
8.500
8.750
8.125
8.000
7.125
6.250
6.875
6.000
6.625
6.375
5.500
5.250
6.250
5.375
4.500
4.750
5.000
4.375
3.500
4.500

Bid
126:07
110:21
109:21
101:29
104:12
143:14
142:12
144:30
140:31
140:00
132:02
123:02
131:13
121:06
129:09
126:17
115:22
112:12
126:22
114:23
102:18
106:15
110:19
100:11
85:26
102:12

Asked
126:12
110:23
109:22
101:31
104:13
143:18
142:16
145:02
141:03
140:05
132:06
123:06
131:17
121:10
129:13
126:21
115:27
112:17
126:27
114:28
102:23
106:20
110:24
100:16
85:29
102:15

Chg
unch.
+2
+3
+3
+4
+4
+5
+5
+8
+6
+11
+13
+18
+16
+17
+17
+17
+17
+18
+18
+16
+16
+16
+15
+14
+15

Asked
yield
2.7831
2.9707
3.0439
3.2268
3.2767
3.3553
3.5235
3.5660
3.7635
3.8021
3.9752
4.0365
4.1318
4.1791
4.2091
4.2245
4.2646
4.2867
4.2724
4.2996
4.3253
4.3330
4.3276
4.3447
4.3567
4.3509

Source: Thomson Reuters

EXAMPLE

5.5

that long-term interest rates rose, what is really being said is that the yield on this bond went
up (and its price went down). Beginning in 2001, the Treasury announced that it would no
longer sell 30-year bonds, leaving the 10-year note as the longest maturity issue sold. However, in 2006, the 30-year bond was resurrected and once again assumed bellwether status.
If you examine the yields on the various issues in Figure 5.4, you will clearly see that
they vary by maturity. Why this occurs and what it might mean is one of the things we
discuss in our next section.
Tr e a s u r y Q u o t e s
Locate the Treasury bond in Figure 5.4 maturing on May 15, 2016. What is its coupon rate? What is its
bid price? What was the previous day’s asked price?
Its coupon rate is 7.25, or 7.25 percent of face value. The bid price is 126:07, or 126.583 percent of
face value. The ask price is 126.12, which is unchanged from the previous day.
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A Note on Bond Price Quotes
If you buy a bond between coupon payment dates, the price you pay is usually more than
the price you are quoted. The reason is that standard convention in the bond market is to
quote prices net of “accrued interest,” meaning that accrued interest is deducted to arrive
at the quoted price. This quoted price is called the clean price. The price you actually pay,
however, includes the accrued interest. This price is the dirty price, also known as the
“full” or “invoice” price.
An example is the easiest way to understand these issues. Suppose you buy a bond with
a 12 percent annual coupon, payable semiannually. You actually pay $1,080 for this bond, so
$1,080 is the dirty, or invoice, price. Further, on the day you buy it, the next coupon is due
in four months, so you are between coupon dates. Notice that the next coupon will be $60.
The accrued interest on a bond is calculated by taking the fraction of the coupon period
that has passed, in this case two months out of six, and multiplying this fraction by the
next coupon, $60. So, the accrued interest in this example is 2/6  $60  $20. The bond’s
quoted price (i.e., its clean price) would be $1,080  $20  $1,060.6

5.6

I N F L AT I O N A N D I N T E R E S T R AT E S

So far, we haven’t considered the role of inflation in our various discussions of interest
rates, yields, and returns. Because this is an important consideration, we consider the impact of inflation next.

Real versus Nominal Rates
In examining interest rates, or any other financial market rates such as discount rates, bond
yields, rates of return, and required returns, it is often necessary to distinguish between real
rates and nominal rates. Nominal rates are called “nominal” because they have not been
adjusted for inflation. Real rates are rates that have been adjusted for inflation.
To see the effect of inflation, suppose prices are currently rising by 5 percent per year. In
other words, the rate of inflation is 5 percent. An investment is available that will be worth
$115.50 in one year. It costs $100 today. Notice that with a present value of $100 and a
future value in one year of $115.50, this investment has a 15.5 percent rate of return. In
calculating this 15.5 percent return, we did not consider the effect of inflation, however, so
this is the nominal return.
What is the impact of inflation here? To answer, suppose pizzas cost $5 apiece at the
beginning of the year. With $100, we can buy 20 pizzas. Because the inflation rate is 5 percent, pizzas will cost 5 percent more, or $5.25, at the end of the year. If we take the investment, how many pizzas can we buy at the end of the year? Measured in pizzas, what is the
rate of return on this investment?
Our $115.50 from the investment will buy us $115.50/5.25  22 pizzas. This is up from
20 pizzas, so our pizza rate of return is 10 percent. What this illustrates is that even though
the nominal return on our investment is 15.5 percent, our buying power goes up by only
10 percent because of inflation. Put another way, we are really only 10 percent richer. In this
case, we say that the real return is 10 percent.
Alternatively, we can say that with 5 percent inflation, each of the $115.50 nominal dollars we get is worth 5 percent less in real terms, so the real dollar value of our investment
in a year is:
$115.50兾1.05  $110

6
The way accrued interest is calculated actually depends on the type of bond being quoted, for example, Treasury or corporate.
The difference has to do with exactly how the fractional coupon period is calculated. In our example above, we implicitly treated
the months as having exactly the same length (i.e., 30 days each, 360 days in a year), which is consistent with the way corporate
bonds are quoted. In contrast, for Treasury bonds, actual day counts are used.
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What we have done is to deflate the $115.50 by 5 percent. Because we give up $100 in
current buying power to get the equivalent of $110, our real return is again 10 percent. Because we have removed the effect of future inflation here, this $110 is said to be measured
in current dollars.
The difference between nominal and real rates is important and bears repeating:

The nominal rate on an investment is the percentage change in the number of dollars
you have.
The real rate on an investment is the percentage change in how much you can buy
with your dollars, in other words, the percentage change in your buying power.

The Fisher Effect
Our discussion of real and nominal returns illustrates a relationship often called the Fisher
effect (after the great economist Irving Fisher). Because investors are ultimately concerned
with what they can buy with their money, they require compensation for inflation. Let R
stand for the nominal rate and r stand for the real rate. The Fisher effect tells us that the
relationship between nominal rates, real rates, and inflation can be written as:
1  R  (1  r)  (1  h)

[5.2]

where h is the inflation rate.
In the preceding example, the nominal rate was 15.50 percent and the inflation rate was
5 percent. What was the real rate? We can determine it by plugging in these numbers:
1  .1550  (1  r)  (1  .05)
1  r  1.1550兾1.05  1.10
r  10%

This real rate is the same as we had before. If we take another look at the Fisher effect, we
can rearrange things a little as follows:
1  R  (1  r)  (1  h)
Rrhrh

[5.3]

What this tells us is that the nominal rate has three components. First, there is the real rate
on the investment, r. Next, there is the compensation for the decrease in the value of the
money originally invested because of inflation, h. The third component represents compensation for the fact that the dollars earned on the investment are also worth less because of
the inflation.
This third component is usually small, so it is often dropped. The nominal rate is then
approximately equal to the real rate plus the inflation rate:
R 艐 rh

[5.4]

Fisher’s thinking is that investors are not foolish. They know that inflation reduces purchasing power and, therefore, they will demand an increase in the nominal rate before lending money. Fisher’s hypothesis, typically called the Fisher effect, can be stated as:

A rise in the rate of inflation causes the nominal rate to rise just enough so that the
real rate of interest is unaffected. In other words, the real rate is invariant to the rate
of inflation.
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5.6
EXAMPLE

The Fisher Effect
If investors require a 2 percent real rate of return, and the inflation rate is 8 percent, what must be the
approximate nominal rate? The exact nominal rate?
First of all, the nominal rate is approximately equal to the sum of the real rate and the inflation rate:
2 percent  8 percent  10 percent. From the Fisher effect, we have:
1  R  (1  r )  (1  h)
 1.02  1.08
 1.1016
Therefore, the nominal rate will actually be closer to 10.16 percent.

It is important to note that financial rates, such as interest rates, discount rates, and rates
of return, are almost always quoted in nominal terms. To remind you of this, we will henceforth use the symbol R instead of r in most of our discussions about such rates.

5.7

DETERMINANTS OF BOND YIELDS

We are now in a position to discuss the determinants of a bond’s yield. As we will see, the
yield on any particular bond is a reflection of a variety of factors, some common to all
bonds and some specific to the issue under consideration.

The Term Structure of Interest Rates
At any point in time, short-term and long-term interest rates will generally be different.
Sometimes short-term rates are higher, sometimes lower. Figure 5.5 gives us a long-range
FIGURE 5.5
U.S. Interest Rates: 1800–2009
Source: Jeremy J. Siegel, Stocks for the Long Run, 4th edition, © McGraw-Hill, 2008, updated by the authors.
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perspective on this by showing about two centuries of short- and long-term interest rates.
As shown, through time, the difference between short- and long-term rates has ranged
from essentially zero to up to several percentage points, both positive and negative.
The relationship between short- and long-term interest rates is known as the term structure of interest rates. To be a little more precise, the term structure of interest rates tells
us what nominal interest rates are on default-free, pure discount bonds of all maturities.
These rates are, in essence, “pure” interest rates because they involve no risk of default and
a single, lump-sum future payment. In other words, the term structure tells us the pure time
value of money for different lengths of time.
When long-term rates are higher than short-term rates, we say that the term structure is
upward sloping, and, when short-term rates are higher, we say it is downward sloping. The
term structure can also be “humped.” When this occurs, it is usually because rates increase
at first, but then begin to decline as we look at longer- and longer-term rates. The most
common shape of the term structure, particularly in modern times, is upward sloping, but
the degree of steepness has varied quite a bit.
What determines the shape of the term structure? There are three basic components. The
first two are the ones we discussed in our previous section, the real rate of interest and the
rate of inflation. The real rate of interest is the compensation investors demand for forgoing
the use of their money. You can think of it as the pure time value of money after adjusting
for the effects of inflation.
The real rate of interest is the basic component underlying every interest rate, regardless
of the time to maturity. When the real rate is high, all interest rates will tend to be higher,
and vice versa. Thus, the real rate doesn’t really determine the shape of the term structure;
instead, it mostly influences the overall level of interest rates.
In contrast, the prospect of future inflation very strongly influences the shape of the term
structure. Investors thinking about loaning money for various lengths of time recognize that
future inflation erodes the value of the dollars that will be returned. As a result, investors
demand compensation for this loss in the form of higher nominal rates. This extra compensation is called the inflation premium.
If investors believe that the rate of inflation will be higher in the future, then long-term
nominal interest rates will tend to be higher than short-term rates. Thus, an upward-sloping
term structure may be a reflection of anticipated increases in inflation. Similarly, a downward-sloping term structure probably reflects the belief that inflation will be falling in the
future.
The third, and last, component of the term structure has to do with interest rate risk. As
we discussed earlier in the chapter, longer-term bonds have much greater risk of loss resulting from changes in interest rates than do shorter-term bonds. Investors recognize this risk,
and they demand extra compensation in the form of higher rates for bearing it. This extra
compensation is called the interest rate risk premium. The longer the term to maturity,
the greater is the interest rate risk, so the interest rate risk premium increases with maturity.
However, as we discussed earlier, interest rate risk increases at a decreasing rate, so the
interest rate risk premium does as well.7
Putting the pieces together, we see that the term structure reflects the combined effect of
the real rate of interest, the inflation premium, and the interest rate risk premium. Figure 5.6
shows how these can interact to produce an upward-sloping term structure (in the top part
of Figure 5.6) or a downward-sloping term structure (in the bottom part).
In the top part of Figure 5.6, notice how the rate of inflation is expected to rise gradually. At the same time, the interest rate risk premium increases at a decreasing rate, so the
7
In days of old, the interest rate risk premium was called a “liquidity” premium. Today, the term liquidity premium has an altogether
different meaning, which we explore in our next section. Also, the interest rate risk premium is sometimes called a maturity risk
premium. Our terminology is consistent with the modern view of the term structure.
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FIGURE 5.6

A. Upward-sloping term structure
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combined effect is to produce a pronounced upward-sloping term structure. In the bottom
part of Figure 5.6, the rate of inflation is expected to fall in the future, and the expected
decline is enough to offset the interest rate risk premium and produce a downward-sloping
term structure. Notice that if the rate of inflation was expected to decline by only a small
amount, we could still get an upward-sloping term structure because of the interest rate
risk premium.
We assumed in drawing Figure 5.6 that the real rate would remain the same. Actually,
expected future real rates could be larger or smaller than the current real rate. Also, for simplicity, we used straight lines to show expected future inflation rates as rising or declining,
but they do not necessarily have to look like this. They could, for example, rise and then
fall, leading to a humped yield curve.

Bond Yields and the Yield Curve: Putting It All Together
Going back to Figure 5.4, recall that we saw that the yields on Treasury notes and bonds of
different maturities are not the same. Each day, in addition to the Treasury prices and yields
shown in Figure 5.4, The Wall Street Journal provides a plot of Treasury yields relative to
maturity. This plot is called the Treasury yield curve (or just the yield curve). Figure 5.7
shows the yield curve as of November, 2009.
As you probably now suspect, the shape of the yield curve is a reflection of the term
structure of interest rates. In fact, the Treasury yield curve and the term structure of interest

Online yield curve
information is available
at www.bloomberg.
com/markets.
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FIGURE 5.7
The Treasury Yield Curve:
November, 2009
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Source: Reprinted by
permission of The Wall
Street Journal, via Copyright
Clearance Center © 2009 by
Dow Jones & Company, Inc.,
2009. All Rights Reserved
Worldwide.
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rates are almost the same thing. The only difference is that the term structure is based on
pure discount bonds, whereas the yield curve is based on coupon bond yields. As a result,
Treasury yields depend on the three components that underlie the term structure—the real
rate, expected future inflation, and the interest rate risk premium.
Treasury notes and bonds have three important features that we need to remind you of:
they are default-free, they are taxable, and they are highly liquid. This is not true of bonds
in general, so we need to examine what additional factors come into play when we look at
bonds issued by corporations or municipalities.
The first thing to consider is credit risk, that is, the possibility of default. Investors recognize that issuers other than the Treasury may or may not make all the promised payments
on a bond, so they demand a higher yield as compensation for this risk. This extra compensation is called the default risk premium. Earlier in the chapter, we saw how bonds were
rated based on their credit risk. What you will find if you start looking at bonds of different
ratings is that lower-rated bonds have higher yields.
An important thing to recognize about a bond’s yield is that it is calculated assuming
that all the promised payments will be made. As a result, it is really a promised yield, and
it may or may not be what you will earn. In particular, if the issuer defaults, your actual
yield will be lower, probably much lower. This fact is particularly important when it comes
to junk bonds. Thanks to a clever bit of marketing, such bonds are now commonly called
high-yield bonds, which has a much nicer ring to it; but now you recognize that these are
really high promised yield bonds.
Next, recall that we discussed earlier how municipal bonds are free from most taxes and,
as a result, have much lower yields than taxable bonds. Investors demand the extra yield on
a taxable bond as compensation for the unfavorable tax treatment. This extra compensation
is the taxability premium.
Finally, bonds have varying degrees of liquidity. As we discussed earlier, there are an
enormous number of bond issues, most of which do not trade on a regular basis. As a result,
if you wanted to sell quickly, you would probably not get as good a price as you could otherwise. Investors prefer liquid assets to illiquid ones, so they demand a liquidity premium
on top of all the other premiums we have discussed. As a result, all else being the same, less
liquid bonds will have higher yields than more liquid bonds.
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Conclusion
If we combine all of the things we have discussed regarding bond yields, we find that
bond yields represent the combined effect of no fewer than six things. The first is the
real rate of interest. On top of the real rate are five premiums representing compensation
for (1) expected future inflation, (2) interest rate risk, (3) default risk, (4) taxability, and
(5) lack of liquidity. As a result, determining the appropriate yield on a bond requires
careful analysis of each of these effects.

SUMMARY AND CONCLUSIONS
This chapter has explored bonds, bond yields, and interest rates. We saw that:
1. Determining bond prices and yields is an application of basic discounted cash flow principles.
2. Bond values move in the direction opposite that of interest rates, leading to potential gains or
losses for bond investors.
3. Bonds have a variety of features spelled out in a document called the indenture.
4. Bonds are rated based on their default risk. Some bonds, such as Treasury bonds, have no risk
of default, whereas so-called junk bonds have substantial default risk.
5. A wide variety of bonds exist, many of which contain exotic or unusual features.
6. Almost all bond trading is OTC, with little or no market transparency in many cases. As a result,
bond price and volume information can be difficult to find for some types of bonds.
7. Bond yields and interest rates reflect the effect of six different things: the real interest rate and
five premiums that investors demand as compensation for inflation, interest rate risk, default
risk, taxability, and lack of liquidity.

CONCEPT QUESTIONS
1. Treasury Bonds Is it true that a U.S. Treasury security is risk-free?
2. Interest Rate Risk Which has greater interest rate risk, a 30-year Treasury bond or a 30-year
BB corporate bond?
3. Treasury Pricing With regard to bid and ask prices on a Treasury bond, is it possible for the bid
price to be higher? Why or why not?
4. Yield to Maturity Treasury bid and ask quotes are sometimes given in terms of yields, so there
would be a bid yield and an ask yield. Which do you think would be larger? Explain.
5. Call Provisions A company is contemplating a long-term bond issue. It is debating whether
or not to include a call provision. What are the benefits to the company from including a call
provision? What are the costs? How do these answers change for a put provision?
6. Coupon Rate How does a bond issuer decide on the appropriate coupon rate to set on its
bonds? Explain the difference between the coupon rate and the required return on a bond.
7. Real and Nominal Returns Are there any circumstances under which an investor might be
more concerned about the nominal return on an investment than the real return?
8. Bond Ratings Companies pay rating agencies such as Moody’s and S&P to rate their bonds,
and the costs can be substantial. However, companies are not required to have their bonds
rated in the first place; doing so is strictly voluntary. Why do you think they do it?
9. Bond Ratings U.S. Treasury bonds are not rated. Why? Often, junk bonds are not rated. Why?
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10. Term Structure What is the difference between the term structure of interest rates and the
yield curve?
11. Crossover Bonds Looking back at the crossover bonds we discussed in the chapter, why do
you think split ratings such as these occur?
12. Municipal Bonds Why is it that municipal bonds are not taxed at the federal level, but are
taxable across state lines? Why is it that U.S. Treasury bonds are not taxable at the state level?
(You may need to dust off the history books for this one.)
13. Bond Market What are the implications for bond investors of the lack of transparency in the
bond market?
14. Treasury Market Take a look back at Figure 5.4. Notice the wide range of coupon rates. Why
are they so different?
15. Rating Agencies A controversy erupted regarding bond-rating agencies when some agencies
began to provide unsolicited bond ratings. Why do you think this is controversial?
16. Bonds as Equity The 100-year bonds we discussed in the chapter have something in common with junk bonds. Critics charge that, in both cases, the issuers are really selling equity in
disguise. What are the issues here? Why would a company want to sell “equity in disguise”?
17. Bond Prices versus Yields
a. What is the relationship between the price of a bond and its YTM?
b. Explain why some bonds sell at a premium over par value while other bonds sell at a
discount. What do you know about the relationship between the coupon rate and the YTM
for premium bonds? What about for discount bonds? For bonds selling at par value?
c. What is the relationship between the current yield and YTM for premium bonds? For discount
bonds? For bonds selling at par value?
18. Interest Rate Risk All else being the same, which has more interest rate risk, a long-term bond
or a short-term bond? What about a low coupon bond compared to a high coupon bond? What
about a long-term, high coupon bond compared to a short-term, low coupon bond?

QUESTIONS AND PROBLEMS

Basic
(Questions 1–12)

1. Valuing Bonds
YTM is:

What is the price of a 15-year, zero coupon bond paying $1,000 at maturity if the

a. 5 percent?
b. 10 percent?
c. 15 percent?
2. Valuing Bonds

Microhard has issued a bond with the following characteristics:

Par: $1,000
Time to maturity: 30 years
Coupon rate: 7 percent
Semiannual payments
Calculate the price of this bond if the YTM is:
a. 7 percent
b. 9 percent
c. 5 percent
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3. Bond Yields Watters Umbrella Corp. issued 15-year bonds two years ago at a coupon rate of
7.8 percent. The bonds make semiannual payments. If these bonds currently sell for 105 percent
of par value, what is the YTM?
4. Coupon Rates Hollin Corporation has bonds on the market with 13.5 years to maturity, a YTM of
7.3 percent, and a current price of $1,080. The bonds make semiannual payments. What must the
coupon rate be on these bonds?
5. Valuing Bonds Even though most corporate bonds in the United States make coupon payments
semiannually, bonds issued elsewhere often have annual coupon payments. Suppose a German
company issues a bond with a par value of €1,000, 25 years to maturity, and a coupon rate of 6.4 percent paid annually. If the yield to maturity is 7.6 percent, what is the current price of the bond?
6. Bond Yields A Japanese company has a bond outstanding that sells for 87 percent of its
¥100,000 par value. The bond has a coupon rate of 4.3 percent paid annually and matures in
18 years. What is the yield to maturity of this bond?
7. Calculating Real Rates of Return If Treasury bills are currently paying 4.7 percent and the
inflation rate is 2.3 percent, what is the approximate real rate of interest? The exact real rate?
8. Inflation and Nominal Returns Suppose the real rate is 2.7 percent and the inflation rate is
3.6 percent. What rate would you expect to see on a Treasury bill?
9. Nominal and Real Returns An investment offers a 14 percent total return over the coming
year. Alan Wingspan thinks the total real return on this investment will be only 8.2 percent. What
does Alan believe the inflation rate will be over the next year?
10. Nominal versus Real Returns Say you own an asset that had a total return last year of
13.8 percent. If the inflation rate last year was 4.9 percent, what was your real return?
11. Using Treasury Quotes Locate the Treasury bond in Figure 5.4 maturing in August 2028. What
is its coupon rate? What is its bid price? What was the previous day’s asked price?
12. Using Treasury Quotes Locate the Treasury bond in Figure 5.4 maturing in February 2039. Is
this a premium or a discount bond? What is its current yield? What is its yield to maturity? What
is the bid-ask spread?
13. Bond Price Movements Miller Corporation has a premium bond making semiannual payments.
The bond pays an 8 percent coupon, has a YTM of 6 percent, and has 13 years to maturity. The
Modigliani Company has a discount bond making semiannual payments. This bond pays a 6 percent coupon, has a YTM of 8 percent, and also has 13 years to maturity. If interest rates remain
unchanged, what do you expect the price of these bonds to be 1 year from now? In 3 years?
In 8 years? In 12 years? In 13 years? What’s going on here? Illustrate your answers by graphing
bond prices versus time to maturity.

Intermediate
(Questions 13–22)

14. Interest Rate Risk Laurel, Inc., and Hardy Corp. both have 7 percent coupon bonds
outstanding, with semiannual interest payments, and both are priced at par value. The Laurel,
Inc., bond has 2 years to maturity, whereas the Hardy Corp. bond has 20 years to maturity. If
interest rates suddenly rise by 2 percent, what is the percentage change in the price of these
bonds? If interest rates were to suddenly fall by 2 percent instead, what would the percentage
change in the price of these bonds be then? Illustrate your answers by graphing bond prices
versus YTM. What does this problem tell you about the interest rate risk of longer-term
bonds?
15. Interest Rate Risk The Faulk Corp. has a 6 percent coupon bond outstanding. The Gonas Company
has a 14 percent bond outstanding. Both bonds have 14 years to maturity, make semiannual
payments, and have a YTM of 10 percent. If interest rates suddenly rise by 2 percent, what is the
percentage change in the price of these bonds? What if interest rates suddenly fall by 2 percent instead? What does this problem tell you about the interest rate risk of lower coupon bonds?
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16. Bond Yields Mega Software has 7.4 percent coupon bonds on the market with 9 years to
maturity. The bonds make semiannual payments and currently sell for 105 percent of par. What
is the current yield on the bonds? The YTM? The effective annual yield?
17. Bond Yields Wyland Co. wants to issue new 25-year bonds for some much-needed expansion
projects. The company currently has 8 percent coupon bonds on the market that sell for $1,063,
make semiannual payments, and mature in 20 years. What coupon rate should the company set
on its new bonds if it wants them to sell at par?
18. Accrued Interest You purchase a bond with an invoice price of $850. The bond has a coupon
rate of 7.6 percent, and there are 2 months to the next semiannual coupon date. What is the
clean price of the bond?
19. Accrued Interest You purchase a bond with a coupon rate of 9.9 percent and a clean price of
$1,060. If the next semiannual coupon payment is due in four months, what is the invoice price?
20. Finding the Bond Maturity Cavo Corp. has 7 percent coupon bonds making annual payments
with a YTM of 8.34 percent. The current yield on these bonds is 8.13 percent. How many years
do these bonds have left until they mature?
21. Using Bond Quotes Suppose the following bond quote for IOU Corporation appears in the
financial page of today’s newspaper. Assume the bond has a face value of $1,000 and the current date is April 15, 2010. What is the yield to maturity of the bond? What is the current yield?
COM PANY ( T I C K E R ) C O U P O N M AT U R I T Y LA S T P R I C E LA S T Y I E LD E S T V O L (000S )
IOU (IOU)

7.340

Apr 15, 2023

105.213

??

1,827

22. Finding the Maturity You’ve just found a 10 percent coupon bond on the market that sells for
par value. What is the maturity on this bond?
Challenge
(Questions 23–30)

23. Components of Bond Returns Bond P is a premium bond with a 9 percent coupon. Bond D is a
5 percent coupon bond currently selling at a discount. Both bonds make annual payments, have
a YTM of 7 percent, and have eight years to maturity. What is the current yield for Bond P? For
Bond D? If interest rates remain unchanged, what is the expected capital gains yield over the
next year for Bond P? For Bond D? Explain your answers and the interrelationship among the
various types of yields.
24. Holding Period Yield The YTM on a bond is the interest rate you earn on your investment if
interest rates don’t change. If you actually sell the bond before it matures, your realized return is
known as the holding period yield (HPY).
a. Suppose that today you buy a 5.9 percent annual coupon bond for $820. The bond has
21 years to maturity. What rate of return do you expect to earn on your investment?
b. Two years from now, the YTM on your bond has declined by 1 percent, and you decide to
sell. What price will your bond sell for? What is the HPY on your investment? Compare this
yield to the YTM when you first bought the bond. Why are they different?
25. Valuing Bonds The Morgan Corporation has two different bonds currently outstanding. Bond M
has a face value of $20,000 and matures in 20 years. The bond makes no payments for the first six
years, then pays $800 every six months over the subsequent eight years, and finally pays $1,000
every six months over the last six years. Bond N also has a face value of $20,000 and a maturity of
20 years; it makes no coupon payments over the life of the bond. If the required return on both these
bonds is 7 percent compounded semiannually, what is the current price of Bond M? Of Bond N?
26. Valuing the Call Feature
February 24, 2010:

Consider the prices in the following three Treasury issues as of
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5.50
7.60
8.40

May 14n
May 14
May 14

106:10
103:14
108:05

106:12
103:16
108:07

13
 3
15

5.28
5.24
5.32

The bond in the middle is callable in February 2011. What is the implied value of the call feature?
(Hint: Is there a way to combine the two noncallable issues to create an issue that has the same
coupon as the callable bond?)
27. Treasury Bonds
May 11, 2004:
9.125

The following Treasury bond quote appeared in The Wall Street Journal on

May 09

100:03

100:04

…

2.15

Why would anyone buy this Treasury bond with a negative yield to maturity? How is this possible?
28. Real Cash Flows When Marilyn Monroe died, ex-husband Joe DiMaggio vowed to place fresh
flowers on her grave every Sunday as long as he lived. The week after she died in 1962, a bunch
of fresh flowers that the former baseball player thought appropriate for the star cost about $7.
Based on actuarial tables, “Joltin’ Joe” could expect to live for 30 years after the actress died.
Assume that the EAR is 9.4 percent. Also, assume that the price of the flowers will increase
at 3.5 percent per year, when expressed as an EAR. Assuming that each year has exactly
52 weeks, what is the present value of this commitment? Joe began purchasing flowers the
week after Marilyn died.
29. Real Cash Flows You are planning to save for retirement over the next 30 years. To save for
retirement, you will invest $950 a month in a stock account in real dollars and $450 a month in a
bond account in real dollars. The effective annual return of the stock account is expected to be
12 percent, and the bond account will earn 7 percent. When you retire, you will combine your
money into an account with an 8 percent effective return. The inflation rate over this period is
expected to be 4 percent. How much can you withdraw each month from your account in real
terms assuming a 25-year withdrawal period? What is the nominal dollar amount of your last
withdrawal?
30. Real Cash Flows Paul Adams owns a health club in downtown Los Angeles. He charges his
customers an annual fee of $700 and has an existing customer base of 500. Paul plans to raise
the annual fee by 6 percent every year and expects the club membership to grow at a constant
rate of 3 percent for the next five years. The overall expenses of running the health club are
$80,000 a year and are expected to grow at the inflation rate of 2 percent annually. After five
years, Paul plans to buy a luxury boat for $400,000, close the health club, and travel the world in
his boat for the rest of his life. What is the annual amount that Paul can spend while on his world
tour if he will have no money left in the bank when he dies? Assume Paul has a remaining life of
25 years and earns 9 percent on his savings.

W H AT ’ S O N T H E W E B ?
1. Bond Quotes You can find current bond prices at cxa.marketwatch.com/finra/BondCenter.
You want to find the bond prices and yields for bonds issued by Georgia Pacific. You can enter
the ticker symbol “GP” to do a search. What is the shortest maturity bond issued by Georgia
Pacific that is outstanding? What is the longest maturity bond? What is the credit rating for
Georgia Pacific’s bonds? Do all of the bonds have the same credit rating? Why do you think
this is?
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2. Yield Curves You can find information regarding the most current bond yields at money.cnn.
com. Find the yield curve for U.S. Treasury bonds. What is the general shape of the yield curve?
What does this imply about the expected future inflation? Now graph the yield curve for AAA,
AA, and A rated corporate bonds. Is the corporate yield curve the same shape as the Treasury
yield curve? Why or why not?
3. Default Premiums The St. Louis Federal Reserve Board has files listing historical interest rates on its Web site www.stls.frb.org. Find the link for “FRED” data. You will find listings
for Moody’s Seasoned Aaa Corporate Bond Yield and Moody’s Seasoned Baa Corporate
Bond Yield. A default premium can be calculated as the difference between the Aaa bond
yield and the Baa bond yield. Calculate the default premium using these two bond indexes
for the most recent 36 months. Is the default premium the same for every month? Why do you
think this is?

CLOSING CASE

F I N A N C I N G E A S T C O A S T YA C H T S ’ E X PA N S I O N
PLANS WITH A BOND ISSUE
After Dan’s EFN analysis for East Coast Yachts (see the Closing Case in Chapter 3), Larissa has decided to expand the company’s operations. She has asked Dan to enlist an underwriter to help sell
$40 million in new 20-year bonds to finance new construction. Dan has entered into discussions with
Renata Harper, an underwriter from the firm of Crowe & Mallard, about which bond features East
Coast Yachts should consider and also what coupon rate the issue will likely have. Although Dan is
aware of bond features, he is uncertain as to the costs and benefits of some of them, so he isn’t clear
on how each feature would affect the coupon rate of the bond issue.
1. You are Renata’s assistant, and she has asked you to prepare a memo to Dan describing the effect of each of the following bond features on the coupon rate of the bond. She would also like
you to list any advantages or disadvantages of each feature.
a. The security of the bond, that is, whether or not the bond has collateral.
b. The seniority of the bond.
c. The presence of a sinking fund.
d. A call provision with specified call dates and call prices.
e. A deferred call accompanying the above call provision.
f.

A make-whole call provision.

g. Any positive covenants. Also, discuss several possible positive covenants East Coast Yachts
might consider.
h. Any negative covenants. Also, discuss several possible negative covenants East Coast
Yachts might consider.
i.

A conversion feature (note that East Coast Yachts is not a publicly traded company).

j.

A floating rate coupon.

Dan is also considering whether to issue coupon bearing bonds or zero coupon bonds. The YTM
on either bond issue will be 6.5 percent. The coupon bond would have a 6.5 percent coupon
rate. The company’s tax rate is 35 percent.
2. How many of the coupon bonds must East Coast Yachts issue to raise the $40 million? How many
of the zeroes must it issue?
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3. In 20 years, what will be the principal repayment due if East Coast Yachts issues the coupon
bonds? What if it issues the zeroes?
4. What are the company’s considerations in issuing a coupon bond compared to a zero coupon
bond?
5. Suppose East Coast Yachts issues the coupon bonds with a make-whole call provision. The
make-whole call rate is the Treasury rate plus .40 percent. If East Coast calls the bonds in
7 years when the Treasury rate is 5.6 percent, what is the call price of the bond? What if it is
9.1 percent?
6. Are investors really made whole with a make-whole call provision?
7. After considering all the relevant factors, would you recommend a zero coupon issue or a regular coupon issue? Why? Would you recommend an ordinary call feature or a make-whole call
feature? Why?
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