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Valuation is a systematic process through which we establish the price at
which a security should sell. We can call that price the security’s intrinsic value.

Securities are pieces of paper, and unlike real assets they have no utility of their
own. Real assets such as houses and cars have worth because they provide ser-
vices like shelter and transportation. Paper assets must rely on something else to
make them valuable. That something is the expectation of future income that
goes along with owning securities. This is an important point. Every financial
asset depends for its value on the future cash flows that come with it.

Since money expected in the future is worth its present (discounted) value to-
day, a security’s value is equal to the present value of its expected future cash
flows. Further, the security should sell in financial markets for a price very close
to that value.

There are often differences of opinion about what the price of a security
should be. They arise because people make different assumptions about what the

THE BASIS OF VALUE

Securities are worth the present
value of the future cash income as-
sociated with owning them.
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security’s cash flows will turn out to be and about the appropriate interest rate
to use in taking present values. The most arguable cash flows are associated with
stocks, because future dividends are never guaranteed and the eventual selling
price of a share is always speculative.

The idea of valuation is bound closely to the concept of return on invest-
ment. Because of the precise nature of the work we’re about to undertake, we
need to be very exact in our understanding of what the terms “investment” and
“return” mean.

INVESTING
Investing means using a resource in a way that generates future benefits rather
than in a way that results in immediate satisfaction. We say an investor forgoes
current consumption in order to improve his or her position in the future. In
everyday language that means a person buys securities or puts money in the bank
rather than spending it on a new car or going out to dinner.

In finance, investing means putting money to work to earn more money, gen-
erally by entrusting it to a person or an organization that uses it and pays the
owner for its use. The two most common methods of entrusting money are lend-
ing and buying an ownership interest in a business. They are called debt and eq-
uity investments, respectively. The vehicle for a debt investment is generally a
bond, while for an equity investment it’s a share of stock.

RETURN
Returns on One-Year Investments
Return is what an investor receives for making an investment. It can be ex-
pressed as a dollar amount or as an annual rate. For investments held for one
year, the rate of return is what the investor receives divided by what he or she
invests.

For debt that’s simply the interest received divided by the amount loaned,
which is the interest rate we’ve been calling k. Let’s look at the idea a little more
deeply in terms of the time value of money.

An amount PV loaned for one year at interest rate k earns interest of kPV. If
the lender receives the principal plus the interest at the end of the year, these are
the future cash flows that come from making the original investment of PV. Call
these future cash flows FV1 and write

FV1 5 PV 1 kPV

FV1 5 PV(1 1 k) .

We recognize this as equation 5.1 from our study of the time value of money.
Now solve for the original investment.

Again we recognize this expression from our study of time value. It’s the present
value of a future amount due in one year, equation 5.5, with n 5 1.

In the context of valuing a security that represents a loan (usually a bond),
think of PV as the price of the security that returns cash flows FV1. Then the rate
of return, k, can be thought of as the interest rate that makes the present value of

PV 5
FV1

(1 1 k)
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Investing means using a resource
to benefit the future rather than for
current satisfaction.

The rate of return on a security is
the interest rate that equates the
present value of its expected fu-
ture cash flows with its current
price.
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the future cash flows equal to the price. This is a fundamental definition that ap-
plies to any investment held for any length of time.

The details are a bit more involved for equity (stock) investments than for
debt, because the future cash flows are more complicated. Nevertheless, the ba-
sic rule is the same. We’ll discuss the returns to equity investments in Chapter 7.

Returns on Longer Term Investments
When the holding period is longer and there are a number of cash flows at dif-
ferent times, the concept remains the same. The return is still the discount rate
that makes the present value of the future cash flows equal to the price.

For example, suppose someone offers to sell you an investment that will pay
$200 one year from now and $250 two years from now for $363 paid today. If
you accept the offer, the return on your investment will be the interest rate at
which the present value of the two payments just equals the $363 “price” of the
investment today. A time line for the arrangement looks like this.

As an exercise, show that the return on this hypothetical investment would be
very close to 15%.

The term “yield” is synonymous with “rate of return.” Its use is especially
common with debt securities and traditional loans.

In the remainder of this chapter we’ll look closely at the valuation of bonds
and then at their institutional1 characteristics. We’ll turn our attention to stocks
in Chapter 7.

Bonds represent a debt relationship in which the issuing company borrows and
the buyer lends. A bond issue is an arrangement through which one company can
borrow from many people at once. For example, suppose a large firm wants to
borrow $10 million but can’t find anyone willing to lend that much. Many people
might be willing to lend smaller amounts, however, if the firm’s credit reputation
is good. If the company issues 10,000 bonds at $1,000 each, as many as 10,000
people could participate in the loan by buying one bond apiece. Bonds enable
firms to raise large amounts by spreading a loan among a number of lenders.

Before we get into the valuation of bonds, we need to learn a little about ter-
minology and practice. We’ve introduced some of these ideas before, but will re-
peat them here for convenience.

CHAPTER 6 THE VALUATION AND CHARACTERISTICS OF BONDS 191

$363

PV

PV+

0 1

$200 $250

2

1. The term “institutional” refers to the rules and practices according to which things are done in an
organized society.

BOND VALUATION

The terms yield, return, and inter-
est mean essentially the same
thing.

A bond issue allows an organi-
zation to borrow from many
lenders at one time under a sin-
gle agreement.
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BOND TERMINOLOGY AND PRACTICE
A bond represents a loan made by the buyer to the issuer for a period known
as the term. The bond itself is a promissory note that serves as legal evidence
of the debt. Bonds are said to mature on the last day of their terms. Every bond
issued has a par or face value, which is printed on the face of the document.
This is the amount the issuing company intends to borrow; in effect, it’s the
principal of the loan.

Bonds are non-amortized debt. That means no repayment of principal is made
during the term. Rather, the face value is repaid in a lump sum on the maturity
date. Interest is paid regularly during the term, however, usually semiannually.

Any lender is said to extend credit to borrowers. Therefore bondholders are
called creditors of the company issuing the bonds. The term “creditor” also ap-
plies to banks that make loans to companies and vendors that sell products with-
out receiving immediate payment.

Newly issued bonds are called new issues, as one might expect, while older
bonds are commonly called seasoned issues.

The Coupon Rate
Most bonds pay interest at rates set at the time of issue called coupon rates. The
coupon rate applied to the face value of a bond yields the dollar amount of inter-
est paid, called the coupon payment. Coupon rates and payments are generally
fixed throughout the life of a bond regardless of what happens to interest rates
in financial markets.

The term “coupon” is outdated but is still in common use. Years ago, bonds
were issued with a number of coupons attached that looked something like a
sheet of postage stamps. When an interest payment was due, a bond owner
would clip off a coupon and send it to the issuing company, which would return
a check for the interest. Hence the term “coupon” became associated with bond
interest.

Coupons are rarely used today. Interest payments are now mailed directly to
bondholders whose names and addresses are registered with the issuing com-
pany or its agent. Nevertheless, the term “coupon” is still associated with bond
interest.

BOND VALUATION—BASIC IDEAS
Now we have enough background to begin studying bond valuation. Keep in
mind that valuation simply means determining the price a security should com-
mand in the financial market in which it is traded.

Adjusting to Interest Rate Changes
Let’s put several facts from our earlier work together with what we’ve just
learned about bonds. First recall from Chapter 4 that securities including bonds
are sold in both primary and secondary markets. A primary market transaction
refers to the original sale of the bond by the issuing company, and secondary
market transactions are subsequent trades among investors. Second, recall from
our discussion of financial markets in Chapter 4 that interest rates change all the
time. Finally, we’ve just learned that most bonds pay interest at coupon rates that
are fixed throughout their lives.
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A bond’s term or maturity is the
time from the present until the prin-
cipal is to be returned.

A bond’s par or face value is the
amount the issuer intends to bor-
row at the coupon rate of interest.
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All this raises a question. How can a bond that pays a fixed rate be sold in the
secondary market if interest rates have changed since it was originally issued? An
example will make the idea clear.

Suppose Tom Benning, a typical investor, buys a newly issued 20-year bond
directly from the Groton Company for its face value of $1,000. We’ll assume
that the bond pays interest at a coupon rate of 10%, which is the market rate for
bonds of comparable risk at the time. From the discussion we’ve already had
about valuation, we know that Tom has actually purchased a stream of future in-
come. He’ll receive interest payments of $100 a year (10% of $1,000) for 20
years and a payment of $1,000 returning principal along with the last interest
payment.

Now imagine that a few days after Tom’s purchase, interest rates rise to 12%.
Also assume that coincidentally something occurs in Tom’s financial situation
that requires him to get out of the bond investment. That is, he needs the cash he
used to buy the bond for something else, perhaps an emergency.

Tom can’t go back to Groton, the issuing company, and ask for a refund. The
company borrowed the funds expecting to keep them for 20 years, and it would
be unwilling to give up those terms. So to get his money back, Tom has to sell the
bond to another investor in a secondary market transaction.

Let’s suppose Tom approaches Sandra Fuentes, a friend who he knows is in
the market for an investment, and asks if she’d like to buy his Groton Company
bond. She says she might be interested and asks how much he wants. Tom an-
swers that he bought it only a few days ago for $1,000 and would like to get
about that much. What would Sandra’s reaction be to Tom’s asking price?

Unfortunately for Tom, Sandra wouldn’t be willing to pay $1,000. That’s be-
cause the increase in interest rates has given her better options. New bonds now
being issued offer 12%, which means they’ll pay $120 a year for 20 years plus
the final $1,000. Sandra, as a rational investor, would have to refuse Tom’s offer.

But suppose Tom is desperate and really has to sell his bond. What is he to do?
Clearly the only way he’ll interest a buyer is to lower the price. In fact, he’ll have
to lower the price until the return to the new buyer on his or her investment is
just 12%. It turns out that he’d have to lower the price to exactly $849.51. We’ll
see how that figure is calculated later in the chapter. For now the important thing
to understand is that the price of bonds on the secondary market drops in re-
sponse to an increase in interest rates.

What would have happened if interest rates had fallen rather than having
gone up? In that case, new issues would have offered less interest than Tom’s
bond, and he could have sold it for more than $1,000. In general, bond prices
rise in response to a drop in interest rates.

Summarizing, we see that bond prices and interest rates move in opposite di-
rections. This phenomenon is a fundamental and critically important law of fi-
nance and economics. When interest rates decline, the prices of debt securities go
up; when rates increase, prices go down. The price changes are just enough to
keep the yields (returns) on investments in seasoned issues equal to the yields on
new issues of comparable risk and maturity. In other words, bonds adjust to
changing yields by changing their prices.

As a result of all this, bonds don’t generally sell for their face values. They trade
for more or less, depending on where the current interest rate is in relation to their
coupon rates. The terminology associated with this phenomenon is important.
Bonds selling above their face values are said to be trading at a premium, while
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Bond prices respond to changes in
the market rate of interest by mov-
ing in a direction opposite to the
change.
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those selling below face value are said to trade at a discount. If at a point in time
the market interest rate returns to a bond’s coupon rate, the bond sells for its face
value at that time. At such a time, we say the bond is trading at par value.

DETERMINING THE PRICE OF A BOND
We made the point earlier that the value and hence the price of any security
should be equal to the present value of the expected future cash flows associated
with owning that security. In the case of bonds, those future cash flows are quite
predictable, because they’re specified by the bond agreement.

Bondholders receive interest payments periodically and a lump sum return of
principal at the bond’s maturity. Yearly interest is determined by applying the
coupon rate to the face value of the bond, and the principal is simply the face
value itself.

Let’s illustrate the pattern of these payments by setting up a time line to dis-
play the cash flows coming from a $1,000 bond with a coupon rate of 10%
whose maturity date is 10 years off. Most bonds pay interest semiannually, but
for illustrative purposes we’ll assume this one pays annually. The time line of
cash flows is illustrated in Figure 6.1.

Notice that the amount received in the tenth year is the sum of the last inter-
est payment and the return of principal. Also notice that the interest payments
are all the same and occur regularly in time.

It’s important to realize that it doesn’t matter whether the bond is new at
time zero. The picture shown would be valid for a new 10-year bond, a 20-year
bond that’s currently 10 years old, or any other 10% $1,000 bond that has 10
years to go until maturity. Time zero is now, and the only thing that matters in
today’s valuation is future cash flows. Past cash flows are gone and irrelevant to
today’s buyer.

Having used Figure 6.1 to visualize bond cash flows in a simple numerical
case, let’s generalize the idea by showing a time to maturity of n periods, an in-
terest payment represented as PMT, and a face value of FV. Recognize that each
of these elements varies with different bonds. The general case is represented by
the time line at the top of Figure 6.2.

In practice most bonds pay interest semiannually. That means the periods repre-
sented along the time line in Figure 6.2 are usually half years. Under those condi-
tions, the interest payment, PMT, is calculated by applying the coupon rate to the
face value and dividing by two. For example, if the bond in Figure 6.2 had 10 years
to go until maturity, had a face value of $1,000, and paid 10% interest semiannu-
ally, the time line would contain 20 periods, and each PMT would be $50.
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The Bond Valuation Formula
As we’ve been saying, a security’s price should be equal to the present value of
all the cash flows expected to come from owning it. In the case of a bond, the ex-
pected cash flows consist of a series of interest payments and a single payment
returning principal at maturity. Hence the price of a bond, which we’ll write as
PB, is the present value of the stream of interest payments plus the present value
of the principal repayment.

(6.1) PB 5 PV(interest payments) 1 PV(principal repayment)

Because the interest payments are made regularly and are constant in amount,
they can be treated as an annuity, and we can calculate their present value by us-
ing equation 5.19, the present value of an annuity formula. We’ll rewrite that
formula here for convenience.

(5.19) PVA 5 PMT[PVFAk,n]

Applying this formula directly to the bond’s interest, we can write

(6.2) PV(interest payments) 5 PMT[PVFAk,n] ,

where PMT is the bond’s regular interest payment, n is the number of interest-
paying periods remaining in the bond’s life, and k is the current market interest
rate for comparable bonds for the interest-paying period.

A bond’s principal is always equal to its face value, so the return of principal
is an expected payment of that amount n periods in the future. Its present value
can be calculated by using equation 5.7, the present value of an amount formula,
which we’ll repeat here.

(5.7) PV 5 FVn[PVFk,n]

We’ll drop the subscript on FVn and think of FV as face value rather than fu-
ture value in this application. Then we can write

(6.3) PV(principal repayment) 5 FV[PVFk,n] .

Substituting equations 6.2 and 6.3 in 6.1, we get a convenient expression for
calculating the price of a bond based on its future cash flows using our familiar
time value techniques.
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(6.4) PB 5 PMT[PVFAk,n] 1 FV[PVFk,n]

The approach is illustrated graphically in Figure 6.2. In essence, pricing a
bond involves doing an annuity problem and an amount problem together, and
summing the results.

Two Interest Rates and One More
It’s important to notice that two interest rates are associated with pricing a
bond. The first is the coupon rate, which when applied to the face value deter-
mines the size of the interest payments made to bondholders. The second is k,
the current market yield on comparable bonds at the time the price is being cal-
culated. Don’t confuse the two. The rate at which the present value of cash
flows is taken is k. The only thing you do with the coupon rate is calculate the
interest payment.

The return or yield on the bond investment to the bond holder is k. It is the
interest rate that makes the present value of all the payments represented in Fig-
ure 6.2 equal to the price of the bond. Because this return considers all payments
until the bond’s maturity, it’s called the yield to maturity, abbreviated YTM.
When people refer to a bond’s yield, they generally mean the YTM.

The third yield associated with a bond is called the current yield. This is a
summary piece of information used in financial quotations and is not associated
with the pricing process. The current yield is the annual interest payment divided
by the bond’s current price.

Solving Bond Problems with a Financial Calculator
In Chapter 5 we noted that financial calculators have five time value keys. When
doing amount or annuity problems we used four of the five keys and zeroed the
fifth.

In bond problems we use all five keys. The calculator is programmed to rec-
ognize the five inputs as two problems and add the results together. In a bond
problem the keys have the following meanings.

n—number of periods until maturity

I/Y—Market interest rate

PV—price of the bond—that is, the present value of all the cash flows

FV—Face value of the bond

PMT—Coupon interest payment per period

The unknown is either the price of the bond (PV) or the market interest rate
(IY), which is equal to the bond’s yield to an investor buying at the current price.
To solve a problem, we enter the four known variables first, press the compute
key, and then press the key for the unknown variable.

Sophisticated calculators have a “bond mode” that allows you to input exact
calendar dates for the present and the bond’s maturity as well as some additional
details about the payment of principal and interest. This facilitates the exact pric-
ing of bonds sold in the middle of the month and issues with unusual provisions.
Traders operating in fast-moving bond markets use such calculating options all
the time. The time value keys are sufficient for our purposes, since our goal is
simply to gain a broad understanding of bond operations.
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A bond’s value is the sum of the
present value of the annuity of its
interest payments plus the present
value of the return of principal,
both taken at the current market
rate of interest.

Yield-to-maturity is easily
calculated using the finan-
cial calculator at
http://financenter.com/

http://
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The Emory Corporation issued an 8%, 25-year bond 15 years ago. At the time
of issue it sold for its par (face) value of $1,000. Comparable bonds are yielding
10% today. What must Emory’s bond sell for in today’s market to yield 10%
(YTM) to the buyer? Assume the bond pays interest semiannually. Also calculate
the bond’s current yield.

Solution: This is the typical bond problem. We’re given a bond’s face value,
coupon rate, and remaining term, and are asked to find the price at which it must
sell to achieve a particular return. Since the return is the market interest rate,
we’re being asked to find the market price of the bond. The question is equiva-
lent to asking for the present value of the bond’s expected cash flows at today’s
interest rate.

To solve the problem, we first write equation 6.4, the bond valuation formula.

PB 5 PMT[PVFAk,n] 1 FV[PFVk,n]

Then we put the information given in the proper form for substitution into the
equation.

The interest payment is found by applying the coupon rate to the face value
and dividing by two, because payments are semiannual.

PMT 5 [coupon rate 3 face value]/2

5 (.08 3 $1,000)/2

5 $40.00

Next we need n, the number of interest-paying periods from now until the end
of the bond’s term. This bond, like most, pays interest semiannually, so we mul-
tiply the number of years until maturity by two to get n. Notice that n represents
the time from now until maturity. It doesn’t matter how long the bond has been
in existence previously. In this case,

n 5 10 years 3 2 5 20 .

Next we need k, the current market interest rate. Recall that when using time
value formulas for non-annual compounding, we have to state n and k consis-
tently for the compounding period. Here, n represents a number of semiannual
periods, so k must be stated for semiannual compounding. That just means di-
viding the nominal rate by two,

k 5 10%/2 5 5% .

Finally, the face value is given directly as $1,000, so

FV 5 $1,000 .

Substitute these values into the bond equation,

PB 5 $40[PVFA5,20] 1 $1,000[PVF5,20] ,

and use Appendix A for the factors. A-4 gives

PVFA5,20 5 12.4622 ,

while A-2 yields
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EXAMPLE 6.1

Calculator Solution
Key Input
n 20
I/Y 5
FV 1,000
PMT 40

Answer
PV 875.38
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PVF5,20 5 .3769 .

Substituting, we get

PB 5 $40[12.4622] 1 $1,000[.3769]

5 $498.49 1 $376.90

5 $875.39 .

This is the price at which the Emory bond must sell to yield 10%. It won’t be
competitive with other bonds at any higher price. Notice that it’s selling at a dis-
count, a price below its face value, because the current interest rate is above the
coupon rate.

The bond’s current yield is calculated as follows.

Although using the bond valuation formula is easy once you get used to it,
students often have trouble knowing where to put what at first. Here’s a self-test
example using the method we’ve just illustrated. It will help your understanding
a great deal if you work it yourself before looking at the solution.

Carstairs Inc. issued a $1,000, 25-year bond five years ago at 11% interest.
Comparable bonds yield 8% today. What should Carstairs’s bond sell for now?

Solution: The variables are as follows (as usual, assume semiannual interest).

PMT 5 (.11 3 $1,000)/2 5 $55 ,

n 5 20 3 2 5 40 ,

k 5 8%/2 5 4%, and

FV 5 $1,000

Then, using equation 6.4,

PB 5 PMT[PVFAk,n] 1 FV[PVFk,n]

5 $55[PVFA4,40] 1 $1,000[PVF4,40]

5 $55(19.7928) 1 $1,000(.2083)

5 $1,088.60 1 $208.30

5 $1,296.90

The current yield is

current yield 5 $110/$1,296.90 5 8.48% .

current yield 5
annual interest

price
5

$80
$875.39

5 9.14%
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Calculator Solution
Key Input
n 40
I/Y 4
FV 1,000
PMT 55

Answer
PV 1,296.89

Self-Test
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Estimating the Answer First
If we think of the bond as having been issued at a time when the market rate was
equal to the coupon rate, we can make a rough estimate of the current price be-
fore starting the problem. That provides a good reasonableness check on the so-
lution we come up with. We base the estimate on the fact that bond prices and
interest rates move in opposite directions.

In Example 6.1, we knew the current price of the bond had to be below the
face value of $1,000. That’s because the market interest rate had risen from 8%
at the time of the bond’s issue to its current value of 10%. Further, the increase
was fairly substantial, so we were looking for a significant drop in price, which
is what we found.

It doesn’t matter whether the interest rate fluctuated up and down past 8% af-
ter the bond was issued or moved directly to 10%. The only rates that count for
today’s price are the original coupon rate and the current rate.2

Before starting a bond problem, you should always decide whether the new
price will represent a premium or a discount from the face value.

In general, price changes due to a given interest rate change will be larger the
more time there is remaining until maturity. We’ll see that more clearly in the
next section.

MATURITY RISK REVISITED
In Chapter 4 we developed an interest rate model in which rates generally con-
sist of a base rate plus premiums for various risks borne by lenders. In particular,
the model recognizes maturity risk, which is related to the term of the debt.
We’re now in a position to fully understand this important idea.

The risk arises from the fact that bond prices vary (inversely) with interest
rates. When an investor buys a bond, the only way to recover the invested cash
before maturity is to sell it to someone else. If interest rates rise and prices fall
while the investor is holding the bond, the sale to someone else will be at a loss.
(Review page 123 if necessary.)

This is exactly what happened to Tom Benning in our illustration of price ad-
justments to interest rate changes. The possibility of such a loss viewed at the
time of purchase is the risk we’re talking about.

Maturity risk has two other names, price risk and interest rate risk. These terms
reflect the fact that bond prices move up and down with changes in interest rates.

The expression maturity risk emphasizes the fact that the degree of risk is re-
lated to the maturity (term) of the bond. The longer the term (time until matu-
rity), the greater the maturity (price, interest rate) risk. The reason is that the
prices of longer term bonds change more in response to interest rate movements
than do the prices of shorter term bonds.
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2. Bonds aren’t always issued at coupon rates equal to the current market interest rate, but it helps
to understand the pricing process if we imagine that they are. In practice, coupon rates are usually
targeted at or near the current market rate. However, the mechanics of printing and issuing cause a
delay between the time the rate is chosen and the time the bond actually hits the market. As a result
there’s usually a slight difference between coupon rates and current market rates. Bonds issued
above or below market rates simply sell at premiums or discounts, respectively, when offered on the
primary market. Because market rates change constantly some discount or premium is almost al-
ways associated with a new issue.

Maturity risk exists because the
prices of longer term bonds fluctu-
ate more in response to interest
rate changes than the prices of
shorter term bonds.
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and had 10 years to go until maturity. Interest rates rose to 10%, and the price
dropped to $875.39. Let’s calculate what the price would have become under
varying assumptions about the remaining term to maturity without changing
anything else in the problem.

Table 6.1 gives the bond’s price and the price drop from $1,000 at terms of 2,
5, 10, and 20 years. You might want to verify that these figures are correct as an
exercise. Each of the price changes in Table 6.1 is the result of the same increase
in interest rates, from 8% to 10%. Notice how much larger the price drop be-
comes as the term of the bond increases. This is the essence of maturity risk. The
possible loss on debt investments due to interest-rate-induced price changes in-
creases with the term of the debt.

Realizing this fact, investors demand a premium to compensate for the addi-
tional risk they bear with longer issues. This is the maturity risk premium.

As Time Goes By
Let’s consider the original Emory Corporation bond in Example 6.1 again. Re-
call that the interest rate rose from 8% to 10%, and the price fell from $1,000 to
$875.39 with 10 years of term to go.

Let’s imagine a very unlikely event just to enhance our understanding of the
processes involved in bond pricing.

What would happen to the price of the Emory bond as time goes by if interest
rates didn’t change again for the remainder of the bond’s life (a practical impos-
sibility)? Would the price remain at $875.39, or move to something else? Test
your understanding by answering the question before reading on.

In fact, the bond’s price would slowly rise to $1,000 as maturity ap-
proached. If you have trouble seeing that, think of what it would be worth on
the day before maturity. Someone buying at that time would be getting virtu-
ally no interest, because the last interest payment would be prorated almost en-
tirely to the person who owned the bond during most of the last period. A
buyer on the day before maturity would be buying a payment of $1,000 to be
made the next day. That would be worth very nearly $1,000. This logic tells us
that as we get closer to maturity, the price has to approach the bond’s face
value of $1,000.

We’ve already calculated what the price would be at two points along the way
to maturity in our hypothetical example. Table 6.1 tells us that with five years to
go the price will be $922.77 and when just two years remain it will be $964.54.
Graphically, the progression in prices is shown in Figure 6.3.
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Time to Maturity Price Drop from $1,000

2 years $964.54 $ 35.46
5 922.77 77.23
10 875.39 124.61
20 828.36 171.64

TABLE 6.1 Price Changes at Different Terms Due to an Interest
Rate Increase from 8% to 10%
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FINDING THE YIELD AT A GIVEN PRICE
Basically only two questions are asked about the dollars and cents of bonds.
We’ve just explored the first, finding the price at which a bond achieves a speci-
fied yield. The second question is the reverse of the first. It asks for the yield on a
bond investment if the security sells at a particular price. In the bond valuation
formula, equation 6.4, this question asks us to find the market interest rate, k,
given a value for PB.

Let’s rewrite equation 6.4 for convenient reference.

(6.4) PB 5 PMT[PVFAk,n] 1 FV[PVFk,n]

Recall that finding PB when the market yield is known simply involves doing
two time value problems and adding the results together. We do a present value
of an annuity problem for the interest payments and a present value of an
amount problem for the return of the face value. Finding k when PB is known is
conceptually the same but much more difficult.

Recall the time value problems we studied in Chapter 5. In both amount and
annuity problems we were able to solve for an unknown k quite easily. We did so
by solving one of the time value formulas for a factor, and then finding the factor
in the table.

Even though the bond formula utilizes present value factors and the same ta-
bles we used in Chapter 5, this approach doesn’t work. It fails because equation
6.4 uses two time value factors at the same time. As we have only one equation,
we can’t solve for both, and therefore can’t find the right column and row in each
table simultaneously.

This mathematically unfortunate state of affairs means we have to resort to a
rather tedious approach to solving the problem, trial and error. We begin by
guessing at a solution for k. Then we value the bond at that return by using equa-
tion 6.4 and whatever other information we have. That process results in a price
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we can compare with the price given by the problem. If they’re significantly dif-
ferent, we have to guess at the return again and reevaluate for another price. We
keep doing that until we get a price that’s very close to the one we’re looking for.

The trial and error approach isn’t as haphazard as it may seem. By applying a
little logic, we can usually get close to the answer in a few tries. An example will
make the process clear.

The Benson Steel Company issued a 30-year bond 14 years ago with a face value
of $1,000 and a coupon rate of 8%. The bond is currently selling for $718. What
is the yield to an investor who buys it today at that price? (Assume semiannual
interest.)

Solution: First we make an educated guess at the answer on the basis of our
knowledge that interest rates and bond prices move in opposite directions. In this
case the $718 price is substantially below the face value of $1,000, so we know
the bond’s yield must be quite a bit above the coupon rate. Let’s make a first
guess at 10%. Evaluating at 10%, we have the following variables.

PMT 5 (.08 3 $1,000)/2 5 $40

n 5 16 3 2 5 32

k 5 10%/2 5 5%

FV 5 $1,000

Then, using Equation 6.4, we have

PB 5 PMT[PVFAk,n] 1 FV[PVFk,n]

5 $40[PVFA5,32] 1 $1,000[PVF5,32]

5 $40(15.8027) 1 $1,000(.2099)

5 $632.11 1 $209.90

5 $842.01 .

Clearly 10% isn’t the solution, because we’re looking for the rate that yields a
price of $718. Our choice has brought the price down from $1,000, but not far
enough. That means we have to bring the rate up quite a bit more. For illustra-
tive purposes, let’s jump all the way to 14% (we probably wouldn’t go that far if
we weren’t trying to make a point). The only input that changes from our last try
is k, which is now

k 5 14%/2 5 7% .

Substitute into equation 6.4 and verify that the calculation leads to

PB 5 $620.56 .

This figure is substantially below the target of $718, so we’ve pushed our inter-
est rate too high. Now we know the answer has to be between 10% and 14%.
Let’s try a figure right in the middle. Evaluate the bond at 12% to verify that the
resulting price is

PB 5 $718.36 .
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EXAMPLE 6.3

Calculator Solution
Key Input
n 32
PV 718.00
FV 1,000
PMT 40

Answer
I/Y 6 3 2 5 12.0
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This is just a shade higher than the actual selling price, so the true yield is just 
below 12%. For most purposes, declaring 12% the solution would be close
enough.

Financial calculators are programmed to solve bond programs, including find-
ing yields. The internal workings of such calculators do exactly what we’ve just
done, find the solution by trial and error.

CALL PROVISIONS
Circumstances sometimes arise in which bond issuers want to pay off their in-
debtedness early. This commonly occurs when interest rates drop a great deal af-
ter bonds are issued.

For example, suppose a company issues a 30-year bond with a 15% coupon
rate when interest rates are at about that level. Some years later, suppose rates
drop to 7%. The firm will be stuck paying above-market rates on the bond’s
principal until maturity unless it can somehow get out of the loan arrangement
with the bondholders.

Companies that issue bonds anticipate this sort of thing, and like to include
call provisions in bond agreements to protect themselves. A call provision is a
clause that gives the issuing organization the right to pay off the bond prior to
maturity. In our illustration, the company would like to borrow money at the
new lower interest rate of 7%, and use it to retire the old bond that pays 15%.
The process is called refunding the debt.

Investors who buy bonds don’t like call provisions because they feel the
clauses give firms the opportunity to renege on interest rate obligations. In the
example we’ve just described, the bondholders were getting a 15% return on
funds in a market that currently offered only 7%. If the bond is paid off early,
they’ll lose that 15% and will have to reinvest at 7%.

These conflicting interests are reconciled with a two- or three-part compro-
mise. First, call provisions are generally written to include a call premium that
must be paid to bondholders if the feature is exercised. This means that if the
company chooses to pay a bond off early, it must pay lenders (bondholders)
some extra money as compensation for their loss of the original deal. The pre-
mium is usually stated in terms of extra interest at the coupon rate, and dimin-
ishes as the bond’s maturity approaches.

Second, issuers usually agree that the bond won’t be called for a certain num-
ber of years at the beginning of its life. This initial time is the period of call pro-
tection. Finally, to attract buyers, a bond with a call provision may require a
somewhat higher interest rate than similar bonds without call provisions.

Call provisions are also sometimes exercised to free companies of restrictions
imposed by certain agreements associated with bond contracts called indentures.
We’ll discuss indentures later in the chapter.

Figure 6.4 portrays a declining call premium starting at one year’s interest on
a 10%, $1,000 bond with a term of 10 years and a call-protected period of five
years.

The call premium is also known as a call penalty. This apparent conflict is eas-
ily explained by point of view. The payment is a premium to the investor who re-
ceives it but a penalty to the company that pays it. Call provisions are also called
call features.
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Call provisions allow bond issuers
to retire bonds before maturity by
paying a premium (penalty) to
bondholders.
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The Effect of a Call Provision on Price
A special situation arises when a bond with a call provision is in its protected
period, but appears certain to be called as soon as that period is over. In such a
case the traditional bond valuation procedure doesn’t work because it includes
cash flows projected to occur after the protected period. These cash flows
aren’t likely to be forthcoming because the bond will probably be paid off ex-
actly at the end of the protected period. In such cases, bondholders will actu-
ally receive normal interest payments up until call, at which time they’ll receive
the bond’s face value plus the call premium. The situation is illustrated graphi-
cally in Figure 6.5.

Examine the diagram carefully. It shows the entire life of a bond that was orig-
inally intended to pay interest for 10 semiannual periods. This would normally
be a five-year bond. The first three years are call protected in this example. We’re
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Can a Bond Be a Bond without Paying Interest?

The answer to that mysterious question is yes; they’re called zero coupon bonds.
To understand the idea think about a bond issued at a very low coupon rate—say, half

the market rate. It would sell at a deep discount because the interest payments would be less
than investors could get elsewhere. But offsetting the low interest payments, investors would
receive the bond’s face value at maturity, which would be more than they paid for it. In other
words, investors who chose the bond would be trading some current income for a capital
gain later on. But that capital gain would be unusual in that it wouldn’t come from changing
market values. It would actually be interest earned on the debt all along but not paid until
maturity.

If we take this idea to the extreme making the coupon interest smaller and smaller until it’s
gone, we’ve got a zero coupon bond. Essentially it’s just a promise to pay a face amount in
the future that sells for the present value of that amount today.

The “zero” has some interesting tax implications. You’d think the investor would pay no
tax until maturity because no money is received until then. But that isn’t the case. The IRS im-
putes interest during the bond’s life and demands tax on the phantom income.

We’re all familiar with zeros under another name, U.S. savings bonds. They operate in
exactly the same way. We buy a bond for the present value of its face at maturity. They’re a
popular gift because a $100 bond only costs about $60. There is one big difference, how-
ever. The government gives buyers of its own “zeros” a break by not taxing the interest until
maturity.

INSIGHTS

Practical
Finance

A zero coupon bond
pays no interest during
its life, but imputed
interest is still taxable.



Tho
m

so
n 

Lea
rn

in
g™

assuming the first year has past, so the present is indicated by “Now” at the end
of period 2.

We assume the interest rate has dropped substantially, so the bond is very
likely to be called at the end of the third year, period 6. Cash flows planned after
that time probably won’t happen. These are shown in italics.

We’d normally value this bond by taking the present value of all the payments
from Now until maturity, including the return of the face value at maturity. This
would mean that in the bond valuation formula we would use n 5 8 and substi-
tute the face value for FV.

What’s actually going to happen, however, is a shorter series of interest pay-
ments ending with the sixth, and a final payment equal to FV plus the call 
premium.

Valuing the Sure To Be Called Bond
We can value this bond with the same formula we’ve used up until now by mak-
ing two simple modifications to our inputs. All we have to do to realistically
represent what is likely to happen is let n equal the time to call instead of the
time to maturity, and add the call premium to the face value when we portray
the final payment. The sum of the face value and the call premium is known as
the call price.

We can express these ideas in a modification of the bond formula as follows.

(6.5) PB(call) 5 PMT[PVFAk,m] 1 CP[PVFk,m] ,

where

m 5 number of periods to call

CP 5 call price 5 face value 1 call premium

PMT and k are computationally the same as in the problem without a call.
However, k is known as the yield to call, abbreviated YTC, because it’s used in
taking the present value of cash flows only until the call is likely to occur.
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The Northern Timber Co. issued a $1,000, 25-year bond five years ago. The
bond has a call provision that allows it to be retired any time after the first 10
years with the payment of an additional year’s interest at the coupon rate. Inter-
est rates were especially high when the bond was issued, and its coupon rate is
18%. Interest rates on bonds of comparable risk are now 8%. What is the bond
worth today? What would it be worth if it didn’t have the call feature? Assume
interest payments are semiannual.

Solution: This problem asks us to evaluate the price of the bond, first assum-
ing the call feature will be exercised (which is very likely) and then in the normal
way. The basic assumption is that the bond must yield the current rate of interest
in either case. That is, even if the bond is going to be called, the price will adjust
to bring the yield to the market rate of 8%. A graphic depiction of the problem
follows (the interest payments are omitted).

Notice that the time line shows semiannual periods rather than years. The call
premium is 18% of $1,000 or $180, so the call price is ($1,000 1 $180 5)
$1,180.

At the top of the diagram, above the time line, we show the period over which
the bond would normally be evaluated and the face value to be returned of
$1,000. At the bottom we show the relevant period for a likely call and a call
price of $1,180.

First we’ll evaluate to maturity using equation 6.4.

PB 5 PMT[PVFAk,n] 1 FV[PVFk,n] .

The variables follow.

PMT 5 (.18 3 $1,000)/2 5 $90

n 5 20 3 2 5 40

k 5 8%/2 5 4%

FV 5 $1,000
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Calculator Solution
Key Input
n 40
I/Y 4
FV 1,000
PMT 90

Answer
PV 1,989.64

EXAMPLE 6.4
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Substituting, we have

PB 5 $90[PVFA4,40] 1 $1,000[PVF4,40]

5 $90[19.7928] 1 $1,000[.2083]

5 $1,781.35 1 $208.30

5 $1989.65.

Notice how much the price has risen, almost doubling the original $1,000. That’s
because the drop in the interest rate was very substantial and the bond has a long
time to go until maturity. This price represents the present value of Northern
Timber’s (the bond issuer) cash flow commitment if the bond isn’t called.

Next we’ll evaluate to call using equation 6.5.

PB(call) 5 PMT[PVFAk,m] 1 CP[PVFk,m] .

The variables follow.

PMT 5 (.18 3 $1,000)/2 5 $90

m 5 5 3 2 5 10

k 5 8%/2 5 4%

CP 5 $1,000 1 .18($1,000) 5 $1,180

Substituting,

PB(call) 5 $90[PVFA4,10] 1 $1,180[PVF4,10]

5 $90[8.1109] 1 $1,180[.6756]

5 $729.98 1 $797.21

5 $1,527.19 .

Notice that the price is substantially above $1,000 but is much less than the price
without a call. From the point of view of a bond buyer, the only relevant price is
$1,527.19, because the likelihood of call is very high. This price represents the
value of Northern Timber’s cash flow commitment if the bond is called. Notice
how much Northern will save if it calls the bond.

The Refunding Decision
Whenever the current interest rate is substantially below a bond’s coupon rate
and the issue has a call feature, the issuing company has to decide whether or not
to exercise the call. The company has to compare the interest savings from call-
ing the bond with the cost of making the call and issuing a new bond to raise the
money required to pay the old one off.

The difference in bond prices in the last example shows the interest savings as-
sociated with a call and includes a major cost item, the call premium. However, the
figure does not include administrative expenses or the cost of issuing a new bond.

The costs incurred in issuing new bonds are known as flotation costs and can be
rather substantial. They’re primarily brokerage fees paid to investment bankers, but
they also include administrative expenses and the costs of printing and engraving.
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Calculator Solution
Key Input
n 10
I/Y 4
FV 1,180
PMT 90

Answer
PV 1,527.15
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As a result of these costs, interest rates have to drop a lot before it’s advisable
for a company to refund by calling in one bond issue and floating another.

Dangerous Bonds with Surprising Calls
Bonds can occasionally have obscure call features buried in their contract terms that
can cause unwary investors real grief. These generally take the form of a clause that
says if some particular event occurs the bond will be called at face value.

The most common of these clauses involve sinking fund provisions. Recall
that in Chapter 5 we described a sinking fund as a way lenders guarantee that
borrowers will have enough money put aside to pay off a bond’s principal when
it comes due. (Review pages 155–156 if necessary.) There we said that borrow-
ing firms can make deposits in a separate account whose future value will be the
amount of the bond’s principal.

Another way to provide for an orderly payoff of principal is to require that
the individual bonds of an issue be called in and paid off over a series of years
rather than all at once. For example, suppose a company borrowed a million dol-
lars for 25 years by issuing 1,000 25-year bonds, each with a face value of
$1,000. Repayment could be made a lot more secure if, instead of paying off all
the bonds at the maturity date, the company called and retired a few each year
during the last five years of the issue’s life.

Sinking fund provisions often require companies to do just that, call in and re-
tire a fixed percentage of the issue each year toward the end of the term. Since
this procedure is for the benefit of the bondholders (to increase their security),
the agreements don’t generally include a call premium. The bonds called are usu-
ally determined by a lottery, so no one knows which bonds will be called early
and which will continue to maturity.

Now, suppose a particular bond that’s subject to sinking fund provisions like
these happens to be selling at a premium because of interest rate changes. An un-
lucky investor might buy a $1,000 face value bond for, say, $1,100, and in short
order receive a call at $1,000 that results in an immediate loss of $100! This does
happen, even though bond investments are supposed to be relatively safe.

Here’s another example. Government agencies issue bonds that are backed by
mortgages on residential real estate. If the mortgages underlying the bonds are
held to maturity, the bonds pay interest until maturity. But if the mortgages are
paid off early, the funds are used to retire the bonds at face value. Because no one
knows how fast people will pay off their home mortgages, you can never be sure
the mortgage-backed bonds won’t be called early.

Needless to say, it’s wise to check the details of bond agreements before 
investing.

RISKY ISSUES
Sometimes bonds sell for prices far below those indicated by the valuation tech-
niques we’ve described so far in this chapter. For example, suppose we applied
equation 6.4 to a particular $1,000 face value bond and came up with a value of
$950. However, suppose we checked the financial pages of a newspaper and
found the bond to be trading at $500.

This would usually mean the company that issued the bond is in financial
trouble, and there is some question about its ability to honor the obligations of
the bond agreement. In other words, analysts feel it might default on the pay-
ment of interest and/or principal. Obviously such a risk will cause investors to
lower their estimates of what any security is worth.
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Financial purists argue that in such a situation equation 6.4 still gives the right
answer if we properly select the interest rate k. The argument is that the in-
creased risk should be reflected in a higher expected return to the investor. Using
a higher k results in a lower calculated price. In other words, the bond has
slipped into a lower quality class, which should be reflected by the requirement
of a higher yield to compensate for the chance that the investor may lose every-
thing if things go poorly for the company.

However you look at it, a major deterioration in a bond-issuing company’s fi-
nancial performance will substantially depress the price of its securities, includ-
ing bonds.

In the remainder of this chapter we’ll describe some of the more important fea-
tures of bonds and bond agreements that aren’t directly related to pricing. Keep
the fundamental definition of a bond in mind as we go forward. A bond is a de-
vice that enables an organization (generally a corporation or a government unit)
to borrow from a large number of people at the same time under one agreement.

REGISTRATION, TRANSFER AGENTS, AND OWNERS OF RECORD
Bonds are classified as either bearer bonds or registered bonds. Bearer bonds be-
long to whoever possesses them, a convention that makes them dangerously sub-
ject to loss and theft. Bearer bonds have coupons attached for the payment of
interest as described earlier.

The owners of registered bonds are recorded with a transfer agent. This is an
organization, usually a bank, that keeps track of the owners of stocks and bonds
for issuing companies. When one investor sells a security to another, the agent
transfers ownership in its records as of the date of the sale. On any given date,
there is a particular owner of record on the transfer agent’s books for every bond
(and share of stock) outstanding. Interest payments are sent directly to the own-
ers of record of registered bonds as of the date the interest is paid.

KINDS OF BONDS
Several distinguishing features divide bonds into different categories. We’ll
briefly discuss a few of the more important distinctions.

Secured Bonds and Mortgage Bonds
Secured bonds are backed by the value of specific assets owned by the issuing
company. If the firm defaults, the secured bondholders can take possession of the
assets and sell them to recover their claims on the company. The essence of the
secured arrangement is that the assets tied to specific debt aren’t available to
other creditors until that debt is satisfied. When the securing assets are real es-
tate, the bond is called a mortgage bond.

Debentures
Debentures are unsecured bonds. They rely on the general creditworthiness of
the issuing company rather than the value of specific assets. Debentures are
clearly more risky than the secured debt of the same company. Therefore, they
must usually be issued to yield higher returns to investors.
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Subordinated Debentures and Senior Debt
The term “subordinated” means lower in rank or priority. In terms of debt, it
means having lower priority than other debt for repayment in the event the issu-
ing company fails. Debentures can be subordinated to specific issues or to all
other debentures in general. The debt having priority over a subordinated deben-
ture is known as senior debt.

Conceptually, subordination arises with the senior debt. For example, sup-
pose a lender is considering making a loan but fears the borrower will take on
more debt from other lenders in the future. Then if the borrower failed, what-
ever assets were available to satisfy unpaid loans would have to be shared
among a large number of creditors. Some security is afforded to the first lender
by writing a clause into the loan agreement requiring the subordination of all
future debt.

Because subordinated debt is riskier than senior or unsubordinated debt, it
generally requires a higher yield than those issues.

Convertible Bonds
Convertible bonds can be converted into a specified number of shares of stock at
the option of the owner. Bondholders generally exercise the conversion privilege
if the stock’s price rises enough to make the converted shares of stock worth
more than the bond.

Recall that an important distinction between stocks and bonds is that stocks
have a potential for significant price appreciation if the issuing company does
very well, but bonds do not. Convertible features are designed to share a limited
amount of that appreciation potential with bondholders. Hence, they’re sweet-
eners that make bonds more attractive.

For example, a $1,000 bond might be convertible into 50 shares of stock, im-
plying a conversion price of $20 per share. The bond is issued when the price of
the stock is substantially below $20. Then suppose the stock’s price rises to $25.
The bondholder converts, effectively paying $20 for shares with a market value
of $25, making a gain of

$5 3 50 shares 5 $250 .

Of course, if the stock’s price never exceeds $20, the conversion feature is never
exercised and turns out to have no value.

Convertibles can generally be issued at somewhat lower interest rates than
regular bonds. Such a rate reduction reflects the value placed on the conversion
potential by the market. Further, companies can occasionally borrow using con-
vertibles when traditional debt would be impossible to market because of risk.

Junk Bonds
Junk bonds are issued by companies that are not in particularly sound financial
condition or are considered risky for some other reason. They generally pay in-
terest rates that are as much as 5% higher than the rates paid by the strongest
companies. Hence they’re also called high-yield securities.

Before the mid-1970s it was virtually impossible for risky firms, especially
new, small companies, to borrow by issuing unsecured bonds. Investors were
simply unwilling to accept the risks associated with such firms at any promised
rate of return. At that time, however, a concept of pooling risky bonds arose and
seemed to make high-risk, high-yield issues viable in the sense of being reason-

PART 2 DISCOUNTED CASH FLOW AND THE VALUE OF SECURITIES210

Convertible bonds can be ex-
changed for specified amounts of
stock.

Junk bonds are issued by risky
companies and pay high interest
rates.

Subordinated debt is lower in pri-
ority for payment of principal and
interest than senior debt.
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ably safe investments. For a few years the volume of junk bonds exploded, grow-
ing until it represented 10% to 20% of the total domestic bond market.

In the late 1980s and early 1990s, the safety perceived in the pooling tech-
nique evaporated when the economy went into a sustained recession. As a result,
the junk bond vehicle lost most of its popularity. We’ll discuss junk bonds again
in Chapter 17.

BOND RATINGS—ASSESSING DEFAULT RISK
Recall that in Chapter 4 we discussed several risks associated with bonds, including
the risk of default (pages 122–123). In practice, investors and the financial commu-
nity go to great lengths to assess and control exposure to default risk in bonds.

Bonds are assigned quality ratings that reflect the probability of their going
into default. Higher ratings mean lower default probabilities. The bond ratings
are developed by rating agencies that make a business of staying on top of the
things that make bonds and the underlying firms more or less risky. The best
known rating agencies are Moody’s Corporation (known as Moody’s) and Stan-
dard & Poor’s Corporation (generally called S&P).

The agencies rate bonds by examining the financial and market condition of
the issuing companies and the contractual provisions supporting individual
bonds. It’s important to realize that the analysis has these two parts. A bond’s
strength is fundamentally dependent on that of the issuing corporation, but some
things can make one bond safer than another issued by the same company. For
example, a mortgage bond backed by real estate will always be stronger than an
unsecured debenture issued by the same company. Similarly, senior debt is always
superior to subordinated debt.

The process of rating a bond begins with a financial (ratio) analysis of the is-
suing firm using the kinds of tools we developed in Chapter 3. To that the agen-
cies add any knowledge they have about the company, its markets, and its other
dealings. For example, suppose a firm has good financial results and a prosper-
ous market outlook but is threatened by a major lawsuit. If the lawsuit is very se-
rious, it can lower the rating of the firm’s bonds.

Bond ratings are not precise in the sense of being the result of a mathematical
formula. Although they do rely heavily on standard numerical (ratio) analyses,
they also include qualitative judgments made by the rating agencies.

Rating Symbols and Grades
Moody’s and S&P use similar scales to describe the bonds they rate. It’s impor-
tant to be generally familiar with the meaning of the terms. Table 6.2 summarizes
the symbols used by the two firms and their meanings. The distinction between
bonds above and below the Baa/BBB is especially significant. Bonds at or above
that level are said to be investment grade, whereas those below are considered
substandard. The latter can be called junk bonds.

Why Ratings Are Important
Throughout our study, we’ve stressed the fact that risk and return are related,
and that investors require higher returns on riskier investments. Ratings are the
primary measure of the default risk associated with bonds. Therefore they’re an
important determinant of the interest rates investors demand on the bonds of dif-
ferent companies.
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In effect, the rating associated with a firm’s bonds determines the rate at which
the firm can borrow. A lower rating implies the company has to pay higher inter-
est rates. That generally means it’s more difficult for the company to do business
and earn a profit, because it’s burdened with a higher cost of debt financing. To
be precise about what we’ve just said, the idea is laid out in Figure 6.6.

All bond yields (interest rates) move up and down over time, but there’s al-
ways a differential between the rates required on high and low quality issues.
The lower curve associated with high-quality bonds means that the issuing com-
panies can borrow at lower rates (more cheaply) than those associated with risky,
low-quality bonds. The safest, highest quality bond is a federal treasury bond,
which has no default risk (Chapter 4, page 125). Its yield plotted on a graph like
Figure 6.6 would be lower than that of any other bond.

A bond’s rating affects the size of the differential between the rate it must pay
to borrow and the rate demanded of high quality issues. It does not affect the
overall up and down motion of the rate structure. Clearly, the differential reflects
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Moody’s S&P Implication

Aaa AAA Highest quality,
Aa AA extremely safe
A A Good quality,
Baa BBB “investment grade”
Ba BB Poor quality,
B B risky
Caa CCC Low quality,
Ca CC very risky

C
C D

TABLE 6.2 Moody’s and S&P Bond Ratings

Bond
Yields

Time

Differential between 
High- and Low-
Quality Bonds

Low
Quality

High
Quality

The Yield Differential
between High- and
Low-Quality Bonds

FIGURE 6.6

Bonds Online Internet pro-
vides information about in-
vesting in bonds at
www.bonds-online.com.

http://



CHAPTER 6 THE VALUATION AND CHARACTERISTICS OF BONDS 213

INSIGHTS

Real
Applications
Tho

m
so

n 
Lea

rn
in

g™

Even the Safest Companies Can Default on Bonds—
The Perils of Utility Deregulation in California

Public utilities like water and power companies have traditionally issued some of the
safest securities available. That’s because until recently they were all “regulated monopo-
lies.” This means customers have to buy their water and electricity from the utilities, but
prices are set by government commissions that ensure customers get a fair deal. 

This generally makes investment in utility stocks and bonds safe but unexciting. Under
normal conditions, regulated utilities just about can’t lose money, but they can’t make
much either. As a result, returns on their securities are stable and relatively risk free. Util-
ity bonds have always been particularly safe havens for investors concerned about risk,
and traditionally received high grades from bond rating agencies. 

However, in recent years there’s been a general movement by state governments to
deregulate utilities, that is, to take away their monopoly status and eliminate price con-
trols. The rationale is that the pressure of competition will result in greater efficiency and
lower prices for consumers. California moved toward an unregulated approach to the
electric power business with laws passed in 1996. 

Electric power is provided in a two-step process. Suppliers generate electricity and
sell it wholesale to electric utilities, who sell it to homes and businesses at retail prices.
Traditionally both wholesale and retail transactions were regulated. In California, legis-
lation was designed to phase in deregulation by introducing market pricing of the utili-
ties’ purchase of power from power suppliers first, and then to later introduce market
pricing to the end consumer. It was believed this two-step procedure would prevent con-
sumers from experiencing a big jolt at the start of deregulation. 

Unfortunately, the convergence of unregulated wholesale prices and regulated retail
prices had an unexpected outcome that put some of California’s huge electric utilities in
great peril. They were forced to buy their power in a market in which suppliers could raise
prices at will, but they had to sell it in regulated markets in which they couldn’t raise prices
to match their costs. 

From May of 2000 until May of 2001, companies like Southern California Edison
ran up massive bills as prices to purchase wholesale electricity surged to unforeseen
highs. With customer prices controlled, Southern California Edison was unable to pass
on its higher cost and accumulated losses of $3.3 billion. That loss caused the com-
pany to default on many of its bond obligations in January of 2001. Seeing the trou-
ble coming, Moody’s downgraded the bonds’ rating from A1 to A2 in November of
2000. Then, after the default, the debt’s rating was further lowered to “junk” status of
Caa2.

The downgrading of Southern California Edison’s debt wasn’t surprising since there
was serious talk about the company going into bankruptcy. In October of 2001, the state
stepped in and entered into an agreement with the company to help it pay off its debt.
That was great news for the bondholders who had invested in these securities before the
series of downgrades and for those who took a chance and invested later when the com-
pany was in default.

Whether Southern California Edison will regain its investment grade status in the near
future is still uncertain. Although the current debt crisis has been handled, the fact that
Southern California Edison still cannot pass on the wholesale cost of energy to consumers
will continue to make investors cautious. 
Sources: Jacob Fine, “California’s Silver Lining”, The Bond Buyer (January 31, 2001):
1; Christopher O’Leary, “Wall Street Pans for gold in the Detritus of California’s Big
Utilities”, The Investment Dealers’ Digest (January 15, 2001): 3–4; Mark Golden, Dow
Jones Newswires (October 5, 2001).
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the risk of default perceived to exist with lower quality bonds. This is the default
risk premium we discussed in Chapter 4.

THE DIFFERENTIAL OVER TIME Notice that the quality differential tends to be
larger when interest rates are generally high than when they’re low. This is an 
important fact and makes logical sense. High rates tend to be associated with re-
cessions and tough economic times. It’s during those periods that marginal 
companies are prone to fail. In other words, the risk of default associated with
weak companies is greater in bad times than in good times. Because it expresses
the level of risk, the differential tends to be larger in recessionary periods.

In fact, this phenomenon is strong enough to be considered an economic indi-
cator. That means a high differential is taken as a signal that harder times are on
the way.

THE SIGNIFICANCE OF THE INVESTMENT GRADE RATING Most bonds are
purchased by institutional investors rather than by individuals. These investors
include mutual funds, banks, insurance companies, and pension funds. Many
such institutions are required by law to make only relatively safe, conservative
investments. Therefore they can deal only in investment grade bonds. This re-
quirement severely limits the market for the debt of companies whose bonds
aren’t considered investment grade.

BOND INDENTURES—CONTROLLING DEFAULT RISK
In Chapter 1 we discussed a conflict of interest between creditors and stockhold-
ers (page 18). Virtually all business operations involve some risk. However,
higher levels of risk are usually associated with higher rewards. The conflict of
interest arises because the rewards of successful risk taking accrue largely to
stockholders, while the penalties for failure can be shared between stockholders
and creditors.

Indeed, bondholders can be hurt even if failure doesn’t occur. If a company is
perceived to become more risky, the return investors require on its debt increases
immediately, which in turn drives down the market price of its bonds. When that
happens, bondholders suffer an immediate loss.

Investors contemplating lending to a company by buying its bonds look at the
current level of risk associated with the business. If they’re comfortable with that
level, they purchase bonds, but remain concerned that future operations could
become more risky. That might happen if the firm takes on riskier projects, en-
counters financial problems, or is managed unwisely.

To ensure that bond-issuing companies maintain an even level of risk, lenders
usually insist that bond agreements contain restrictions on the borrower’s activi-
ties until the bonds are paid off. The contractual document containing such re-
strictive covenants is called the bond indenture.

Typical indenture provisions preclude entering certain high-risk businesses
and limit borrowing more money from other sources. Indentures may also re-
quire that certain financial ratios be held above minimum levels. For example,
an indenture might require that times interest earned (TIE) be maintained above
a particular figure, say seven.

Every bond issue has a trustee whose job is to administer and enforce the
terms of the indenture on behalf of the bondholders. Trustees are usually
banks.
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Sinking Funds
Recall that bonds are non-amortized debt, meaning that the borrowed principal
is not repaid until maturity. This creates a risk for bondholders in that borrow-
ing firms may not have the funds to make large principal repayments.

Considerable safety is provided by a sinking fund that spreads the repayment
of principal over time. We’ve already discussed two sinking fund arrangements.
The first calls for periodic deposits such that the amount available at maturity is
equal to the principal to be repaid. We illustrated that approach as a future value
of an amount problem in Example 5.6 on page 155. A second arrangement in-
volves randomly calling in some bonds for retirement prior to maturity. We dis-
cussed that approach starting on page 208 of this chapter.

Still another approach is to issue serial bonds, splitting the total amount bor-
rowed into several separate issues with different maturities, usually about a year
apart.

1. What is valuation, and why are we interested in the results?

2. Contrast real assets and financial (paper) assets. What is the basis for the
value of each?

3. How can two knowledgeable people come to different conclusions about
the value of the same security? Can this happen if they have access to the
same information?

4. Describe the nature of a bond. Include at least the following ideas.

term/maturity face value
debt versus equity “buying” a bond
non-amortized one borrower/many lenders
risk conflict with stockholders
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Ethical Debt Management

Suppose a firm borrows through a bond issue with a relatively weak indenture that doesn’t
say anything about additional future debt. Then suppose it wants to borrow more later on,
but the new lender is concerned about safety, and insists that its debt be made senior to ex-
isting debt. If the firm agrees it will damage the investors who hold the old bonds.

It’s fairly obvious that the original bondholders will suffer if the firm fails, because they’ll
stand behind the new creditors in being paid out of any assets that survive the failure. But
they may be hurt even if the firm does well. That’s because the old bond’s rating is likely to
be lowered because of its new subordinate status. That means the market will perceive the
issue as having more risk, and is likely to lower its price immediately. Hence old bondhold-
ers will take a loss if they sell.

Is it ethical for a firm to do that without in some way compensating the old bondholders?
What if management argues that the firm desperately needs the new money and will be in
big trouble without it. What would you do if you were CFO?

INSIGHTS

Practical
Finance

DISCUSSION QUESTIONS

Sinking funds provide money for
the repayment of bond principal
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5. What is a call provision? Why do companies put them in bonds? Define
call-protected period and call premium/penalty.

6. Two interest rates are associated with pricing a bond. Name and describe
each. How are they used? Describe a third rate not used in pricing.

7. If bonds pay fixed interest rates, how can they be sold year after year on
the secondary market? Include the idea of how yields adjust to changing
market interest rates.

8. Why do bonds have indentures?

9. Describe bond pricing as two time value of money problems.

10. What is the relationship between bond prices and interest rates? Verbally
describe how this relationship comes about. How can we use this relation-
ship to estimate the value of a bond?

11. What is interest rate or price risk? Why is it sometimes called maturity
risk? Explain fully.

12. What causes maturity risk? In other words, why do long-term bonds re-
spond differently to interest rate changes than short-term bonds? (Hint:
Think about how the present value formulas work.)

13. Using words only, describe the process of finding a bond’s yield at a given
selling price.

14. Under what conditions is a bond almost certain to be called at a particu-
lar date in the future? How does this condition affect its price?

15. You’re an analyst in the finance department of Flyover Corp., a new firm
in a profitable but risky high-tech business. Several growth opportunities
have come along recently, but the company doesn’t have enough capital to
undertake them. Stock prices are down, so it doesn’t make sense to try to
raise new capital through the sale of equity. The company’s bank won’t
lend it any more money than it already has, and investment bankers have
said that debentures are out of the question. The treasurer has asked you
to do some research and suggest a few ways in which bonds might be
made attractive enough to allow Flyover to borrow. Write a brief memo
summarizing your ideas.

16. The Everglo Corp., a manufacturer of cosmetics, is financed with a
50–50 mix of debt and equity. The debt is in the form of debentures
that have a relatively weak indenture. Susan Moremoney, the firm’s
president and principal stockholder, has proposed doubling the firm’s
debt by issuing new bonds secured by the company’s existing assets, and
using the money raised to attack the lucrative but very risky European
market. You’re Everglo’s treasurer, and have been directed by Ms.
Moremoney to implement the new financing plan. Is there an ethical
problem with the president’s proposal? Why? Who is likely to gain at
whose expense? (Hint: How are the ratings of the existing debentures
likely to change?) What would you do if you really found yourself in a
position like this?
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17. You’re the CFO of Nildorf Inc., a maker of luxury consumer goods that,
because of its product, is especially sensitive to economic ups and downs
(people cut back drastically on luxury items during recessionary times). In
an executive staff meeting this morning, Charlie Suave, the president, pro-
posed a major expansion. You felt the expansion would be feasible if the
immediate future looked good, but were concerned that spreading re-
sources too thin in a recessionary period could wreck the company. When
you expressed your concern, Charlie said he wasn’t worried about the
economy because the spread between AAA and B bonds is relatively small,
and that’s a good sign. You observed, however, that rates seem to have bot-
tomed out recently and are rising along with the differential between strong
and weak companies. After some general discussion, the proposal was
tabled pending further research. Later in the day, Ed Sliderule, the chief en-
gineer, came into your office and asked, “What in the world were you guys
talking about this morning?” Prepare a brief written explanation for Ed.

18. How and why do sinking funds enhance the safety of lenders?

Assume all bonds pay interest semiannually.

1. The Altoona Company issued a 25-year bond five years ago with a face
value of $1,000. The bond pays interest semiannually at a 10% annual rate.

a. What is the bond’s price today if the interest rate on comparable new
issues is 12%?

b. What is the price today if the interest rate is 8%?
c. Explain the results of parts a and b in terms of opportunities available

to investors.
d. What is the price today if the interest rate is 10%?
e. Comment on the answer to part d.

2. Calculate the market price of a $1,000 face value bond under the follow-
ing conditions.

Coupon Rate Time Until Maturity Current Market Rate

a. 12% 15 years 10%
b. 7 5 12
c. 9 25 6
d. 14 30 9
e. 5 6 8

3. The Sampson Company issued a $1,000 bond 5 years ago with an initial
term of 25 years and a coupon rate of 6%. Today’s interest rate is 10%.

a. What is the bond’s current price if interest is paid semiannually as it is
on most bonds?

b. What is the price if the bond’s interest is paid annually? Comment on
the difference between a and b.

c. What would the price be if interest was paid semiannually and the
bond was issued at a face value of $1,500?
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4. The Mariposa Co. has two bonds outstanding. One was issued 25 years
ago at a coupon rate of 9%. The other was issued five years ago at a
coupon rate of 9%. Both bonds were originally issued with terms of 30
years and face values of $1,000. The going interest rate is 14% today.

a. What are the prices of the two bonds at this time?

b. Discuss the result of part a in terms of risk in investing in bonds.

5. Longly Trucking is issuing a 20-year bond with a $2,000 face value to-
morrow. The issue is to pay an 8% coupon rate, because that was the in-
terest rate while it was being planned. However, rates increased suddenly
and are expected to be 9% when the bond is marketed. What will Longly
receive for each bond tomorrow?

6. John Wilson is a conservative investor who has asked your advice about
two bonds he is considering. One is a seasoned issue of the Capri Fashion
Company that was first sold 22 years ago at a face value of $1,000, with
a 25-year term, paying 6%. The other is a new 30-year issue of the
Gantry Elevator Company that is coming out now at a face value of
$1,000. Interest rates are now 6%, so both bonds will pay the same
coupon rate.

a. What is each bond worth today? (No calculations should be necessary.)

b. If interest rates were to rise to 12% today, estimate without making
any calculations what each bond would be worth. Review page 199 on
estimating if necessary.

c. Calculate the prices in part b to check your estimating ability. If inter-
est rates are expected to rise, which bond is the better investment?

d. If interest rates are expected to fall, which bond is better? Are long-
term rates likely to fall much lower than 6%? Why or why not? (Hint:
Think about the interest rate model of Chapter 4 and its components.)

7. Smithson Co.’s Class A bonds have 10 years to go until maturity. They
have a $1,000 face value and carry coupon rates of 8%. Approximately
what do the bonds yield at the following prices?

a. $770

b. $1,150

c. $1,000

Problems 8 through 10 refer to the bonds of the Apollo Corporation, all of
which have a call feature. The call feature allows Apollo to pay off bonds any-
time after the first 15 years, but requires that bondholders be compensated with
an extra year’s interest at the coupon rate if such a payoff is exercised.

8. Apollo’s Alpha bond was issued 10 years ago for 30 years with a face
value of $1,000. Interest rates were very high at the time, and the bond’s
coupon rate is 20%. The interest rate is now 10%.

a. At what price should an Alpha bond sell?

b. At what price would it sell without the call feature?
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9. Apollo’s Alpha-1 bond was issued at a time when interest rates were even
higher. It has a coupon rate of 22%, a $1,000 face value, an initial term of
30 years, and is now 13 years old. Calculate its price if interest rates are
now 12%, compare it with the price that would exist if there were no call
feature, and comment on the difference.

10. Apollo’s Beta bond has just reached the end of its period of call protection,
has 10 years to go until maturity, and has a face value of $1,000. Its
coupon rate is 16% and the interest rate is currently 10%. Should Apollo
refund this issue if refunding costs a total of 8% of the value of the debt
refunded plus the call penalty?

11. Pacheco Inc. issued convertible bonds 10 years ago. Each bond had an ini-
tial term of 30 years, had a face value of $1,000, paid a coupon rate of
11%, and was convertible into 20 shares of Pacheco stock, which was sell-
ing for $30 per share at the time. Since then the price of Pacheco shares
has risen to $65, and the interest rate has dropped to 8%. What are the
bonds worth today? Comment on the function of the bond valuation pro-
cedure for convertibles.

12. Moody’s Investors Services at http://www.moodys.com/ provides informa-
tion to help investors select bonds more prudently. Click on RATING Ac-
tions and choose two issues that have recently undergone a change in
bond rating. Write a short report in each issue explaining how the rating
was changed and why.

13. You are a securities salesperson. Many of your clients are elderly people
who want very secure investments. They remember the days when interest
rates were very stable (before the 1970s) and bond prices hardly fluctu-
ated at all regardless of their terms. You’ve had a hard time convincing
some of them that bonds, especially those with longer terms, can be risky
during times when interest rates move rapidly.

Use the BONDVAL program to make up a chart to help illustrate your
point during discussions with your clients.
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DISInternet Problem

COMPUTER PROBLEMS

Bond Term in Years
1 5 10 25

Market 
6%

Rates 8%
10%
12%

The Value of a $1,000 Par, 12% Coupon Bond
as a Function of Term as Interest Rates Change
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Write out a brief paragraph outlining your warning about bond price
volatility to an elderly customer. Refer to your chart.

14. Use BONDVAL to find the YTM of the following $1,000 par value bonds.

1 2 3

Market Price $752.57 $1,067.92 $915.05
Coupon Rate 6.5% 7.24% 12.5%
Term 15.5 yrs 8.5 yrs 2.5 yrs
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