CHAPTER 6
Common Stock Valuation
A fundamental assertion of finance holds that a security’s value is based on
the present value of its future cash flows. Accordingly, common stock
valuation attempts the difficult task of predicting the future. Consider that the
average dividend yield for large-company stocks is about 2 percent. This
implies that the present value of dividends to be paid over the next 10 years
constitutes only a fraction of the stock price. Thus, most of the value of a
typical stock is derived from dividends to be paid more than 10 years away!

As a stock market investor, not only must you decide which stocks to buy and which stocks
to sell, but you must also decide when to buy them and when to sell them. In the words of a wellknown Kenny Rogers song, “You gotta know when to hold ‘em, and know when to fold ‘em.” This
task requires a careful appraisal of intrinsic economic value. In this chapter, we examine several
methods commonly used by financial analysts to assess the economic value of common stocks. These
methods are grouped into two categories: dividend discount models and price ratio models. After
studying these models, we provide an analysis of a real company to illustrate the use of the methods
discussed in this chapter.
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6.1 Security Analysis: Be Careful Out There
It may seem odd that we start our discussion with an admonition to be careful, but, in this
case, we think it is a good idea. The methods we discuss in this chapter are examples of those used
by many investors and security analysts to assist in making buy and sell decisions for individual
stocks. The basic idea is to identify both “undervalued” or “cheap” stocks to buy and “overvalued”
or “rich” stocks to sell. In practice, however, many stocks that look cheap may in fact be correctly
priced for reasons not immediately apparent to the analyst. Indeed, the hallmark of a good analyst is
a cautious attitude and a willingness to probe further and deeper before committing to a final
investment recommendation.
The type of security analysis we describe in this chapter falls under the heading of
fundamental analysis. Numbers such as a company’s earnings per share, cash flow, book equity
value, and sales are often called fundamentals because they describe, on a basic level, a specific firm’s
operations and profits (or lack of profits).
(marg. def. fundamental analysis Examination of a firm’s accounting statements and
other financial and economic information to assess the economic value of a company’s
stock.)
Fundamental analysis represents the examination of these and other accounting statementbased company data used to assess the value of a company’s stock. Information, regarding such
things as management quality, products, and product markets is often examined as well.
Our cautionary note is based on the skepticism these techniques should engender, at least
when applied simplistically. As our later chapter on market efficiency explains, there is good reason
to believe that too-simple techniques that rely on widely available information are not likely to yield
systematically superior investment results. In fact, they could lead to unnecessarily risky investment
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decisions. This is especially true for ordinary investors (like most of us) who do not have timely
access to the information that a professional security analyst working for a major securities firm
would possess.
As a result, our goal here is not to teach you how to “pick” stocks with a promise that you
will become rich. Certainly, one chapter in an investments text is not likely to be sufficient to acquire
that level of investment savvy. Instead, an appreciation of the techniques in this chapter is important
simply because buy and sell recommendations made by securities firms are frequently couched in the
terms we introduce here. Much of the discussion of individual companies in the financial press relies
on these concepts as well, so some background is necessary just to interpret much commonly
presented investment information. In essence, you must learn both the lingo and the concepts of
security analysis.

CHECK THIS
6.1a

What is fundamental analysis?

6.1b

What is a “rich” stock? What is a “cheap” stock?

6.2 The Dividend Discount Model
A fundamental principle of finance holds that the economic value of a security is properly
measured by the sum of its future cash flows, where the cash flows are adjusted for risk and the time
value of money. For example, suppose a risky security will pay either $100 or $200 with equal
probability one year from today. The expected future payoff is $150 = ($100 + $200) / 2, and the
security's value today is the $150 expected future value discounted for a one-year waiting period.
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If the appropriate discount rate for this security is, say, 5 percent, then the present value of
the expected future cash flow is $150 / 1.05 = $142.86. If instead the appropriate discount rate is
15 percent, then the present value is $150 / 1.15 = $130.43. As this example illustrates, the choice
of a discount rate can have a substantial impact on an assessment of security value.
A popular model used to value common stock is the dividend discount model, or DDM. The
dividend discount model values a share of stock as the sum of all expected future dividend payments,
where the dividends are adjusted for risk and the time value of money.
(marg. def. dividend discount model (DDM) Method of estimating the value of a
share of stock as the present value of all expected future dividend payments.)
For example, suppose a company pays a dividend at the end of each year. Let D(t) denote a
dividend to be paid t years from now, and let V(0) represent the present value of the future dividend
stream. Also, let k denote the appropriate risk-adjusted discount rate. Using the dividend discount
model, the present value of a share of this company's stock is measured as this sum of discounted
future dividends:
V(0) '

D(1)
D(2)
D(3)
D(T)
%
%
% ÿ %
2
3
(1 % k)
(1% k)
(1 %k)
(1% k)T

[1]

This expression for present value assumes that the last dividend is paid T years from now, where the
value of T depends on the specific valuation problem considered. Thus if, T = 3 years and
D(1) = D(2) = D(3) = $100, the present value V(0) is stated as
V(0) '

$100
$100
$100
%
%
2
(1 %k)
(1% k)
(1 %k)3
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If the discount rate is k = 10 percent, then a quick calculation yields V(0) = $248.69, so the stock
price should be about $250 per share.
Example 6.1 Using the DDM. Suppose again that a stock pays three annual dividends of $100 per
year and the discount rate is k = 15 percent. In this case, what is the present value V(0) of the stock?
With a 15 percent discount rate, we have
$100
$100
$100
%
%
2
(1.15)
(1.15)
(1.15)3

V(0) '

Check that the answer is V(0) = $228.32.
Example 6.2 More DDM. Suppose instead that the stock pays three annual dividends of $10, $20,
and $30 in years 1, 2, and 3, respectively, and the discount rate is k = 10 percent. What is the present
value V(0) of the stock?
In this case, we have
V(0) '

$10
$20
$30
%
%
2
(1.10)
(1.10)
(1.10)3

Check that the answer is V(0) = $48.16.

Constant Dividend Growth Rate Model
For many applications, the dividend discount model is simplified substantially by assuming that
dividends will grow at a constant growth rate. This is called a constant growth rate model. Letting
a constant growth rate be denoted by g, then successive annual dividends are stated as
D(t+1) = D(t)(1+g).
(marg. def. constant growth rate model A version of the dividend discount model
that assumes a constant dividend growth rate.
For example, suppose the next dividend is D(1) = $100, and the dividend growth rate is
g = 10 percent. This growth rate yields a second annual dividend of D(2) = $100 × 1.10 = $110, and
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a third annual dividend of D(3) = $100 × 1.10 × 1.10 = $100 × (1.10)2 = $121. If the discount rate
is k = 12 percent, the present value of these three sequential dividend payments is the sum of their
separate present values:
V(0) '

$100
$110
$121
%
%
2
(1.12)
(1.12)
(1.12)3

' $263.10
If the number of dividends to be paid is large, calculating the present value of each dividend
separately is tedious and possibly prone to error. Fortunately, if the growth rate is constant, some
simplified expressions are available to handle certain special cases. For example, suppose a stock will
pay annual dividends over the next T years, and these dividends will grow at a constant growth rate g,
and be discounted at the rate k. The current dividend is D(0), the next dividend is D(1) = D(0)(1+g),
the following dividend is D(2) = D(1)(1+g), and so forth. The present value of the next T dividends,
that is, D(1) through D(T), can be calculated using this relatively simple formula:

V(0) '

D(0)(1%g)
k &g

1 &

1%g
1%k

T

g … k

[2]

Notice that this expression requires that the growth rate and the discount rate not be equal
to each other, that is, k … g, since this requires division by zero. Actually, when the growth rate is
equal to the discount rate, that is, k = g, the effects of growth and discounting cancel exactly, and the
present value V(0) is simply the number of payments T times the current dividend D(0):
V(0) ' T ×D(0)

g ' k
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As a numerical illustration of the constant growth rate model, suppose that the growth rate
is g = 8 percent, the discount rate is k = 10 percent, the number of future annual dividends is
T = 20 years, and the current dividend is D(0) = $10. In this case, a present value calculation yields
this amount:

V(0) '

$10(1.08)
.10& .08

1 &

1.08
1.10

20

' $165.88
Example 6.3 Using the Constant Growth Model. Suppose that the dividend growth rate is 10 percent,
the discount rate is 8 percent, there are 20 years of dividends to be paid, and the current dividend is
$10. What is the value of the stock based on the constant growth model?
Plugging in the relevant numbers, we have

V(0) '

$10(1.10)
.08& .10

1 &

1.10
1.08

20

' $243.86
Thus, the price should be V(0) = $243.86.

Constant Perpetual Growth
A particularly simple form of the dividend discount model occurs in the case where a firm will
pay dividends that grow at the constant rate g forever. This case is called the constant perpetual
growth model. In the constant perpetual growth model, present values are calculated using this
relatively simple formula:
V(0) '

D(0)(1%g)
k& g

g < k

[3]
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Since D(0)(1 + g) = D(1), we could also write the constant perpetual growth model as
V(0) '

D(1)
k& g

g < k

[4]

Either way, we have a very simple, and very widely used, expression for the value of a share of stock
based on future dividend payments.
(marg. def. constant perpetual growth model A version of the dividend discount
model in which dividends grow forever at a constant rate, and the growth rate is
strictly less than the discount rate.
Notice that the constant perpetual growth model requires that the growth rate be strictly less
than the discount rate, that is, g < k. It looks like the share value would be negative if this were not
true. Actually, the formula is simply not valid in this case. The reason is that a perpetual dividend
growth rate greater than a discount rate implies an infinite value because the present value of the
dividends keeps getting bigger and bigger. Since no security can have infinite value, the requirement
that g < k simply makes good economic sense.
To illustrate the constant perpetual growth model, suppose that the growth rate is
g = 4 percent, the discount rate is k = 9 percent, and the current dividend is D(0) = $10. In this case,
a simple calculation yields
V(0) '

$10(1.04)
.09 &.04

' $208
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Example 6.4 Using the constant perpetual growth model Suppose dividends for a particular company
are projected to grow at 5 percent forever. If the discount rate is 15 percent and the current dividend
is $10, what is the value of the stock?
V(0) '

$10(1.05)
.15 &.05

' $105

As shown, the stock should sell for $105.

Applications of the Constant Perpetual Growth Model
In practice, the simplicity of the constant perpetual growth model makes it the most popular
dividend discount model. Certainly, the model satisfies Einstein's famous dictum: “Simplify as much
as possible, but no more.” However, experienced financial analysts are keenly aware that the constant
perpetual growth model can be usefully applied only to companies with a history of relatively stable
earnings and dividend growth expected to continue into the distant future.
A standard example of an industry for which the constant perpetual growth model can often
be usefully applied is the electric utility industry. Consider the first company in the Dow Jones
Utilities, American Electric Power, which is traded on the New York Stock Exchange under the
ticker symbol AEP. At midyear 1997, AEP's annual dividend was $2.40; thus we set D(0) = $2.40.
To use the constant perpetual growth model, we also need a discount rate and a growth rate.
An old quick and dirty rule of thumb for a risk-adjusted discount rate for electric utility companies
is the yield to maturity on 20-year maturity U.S. Treasury bonds, plus 2 percent. At the time this
example was written, the yield on 20-year maturity T-bonds was about 6.75 percent. Adding
2 percent, we get a discount rate of k = 8.75 percent.
At mid-year 1997, AEP had not increased its dividend for several years. However, a future
growth rate of 0.0 percent for AEP might be unduly pessimistic, since income and cash flow grew
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at a rate of 3.4 percent over the prior five years Furthermore, the median dividend growth rate for
the electric utility industry was 1.8 percent. Thus, a rate of, say, 2 percent might be more realistic as
an estimate of future growth.
Putting it all together, we have k = 8.75 percent, g = 2.0 percent, and D(0) = $2.40. Using
these numbers, we obtain this estimate for the value of a share of AEP stock:
V(0) '

$2.40(1.02)
.0875 &.02

' $36.27

This estimate is less than the mid-year 1997 AEP stock price of $43, possibly suggesting that AEP
stock was overvalued.
We emphasize the word “possibly” here because we made several assumptions in the process
of coming up with this estimate. A change in any of these assumptions could easily lead us to a
different conclusion. We will return to this point several times in future discussions.
Example 6.5 Valuing Detroit Ed In 1997, the utility company Detroit Edison (ticker DTE) paid a
$2.08 dividend. Using D(0) = $2.08, k = 8.75 percent, and g = 2.0 percent, calculate a present value
estimate for DTE. Compare this with the 1997 DTE stock price of $29.
Plugging in the relevant numbers, we immediately have that:
V(0) '

$2.08(1.02)
.0875 &.02

' $31.43

We see that our estimated price is a little higher than the $29 stock price.

Sustainable Growth Rate
In using the constant perpetual growth model, it is necessary to come up with an estimate
of g, the growth rate in dividends. In our previous examples, we touched on two ways to do this:
(1) using the company’s historical average growth rate, or 2) using an industry median or average
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growth rate. We now describe using a third way, known as the sustainable growth rate, which
involves using a company’s earnings to estimate g.
(marg. def. sustainable growth rate A dividend growth rate that can be sustained by
a company's earnings.)
As we have discussed, a limitation of the constant perpetual growth model is that it should
be applied only to companies with stable dividend and earnings growth. Essentially, a company's
earnings can be paid out as dividends to its stockholders or kept as retained earnings within the firm
to finance future growth. The proportion of earnings paid to stockholders as dividends is called the
payout ratio. The proportion of earnings retained for reinvestment is called the retention ratio.
(marg. def. retained earnings Earnings retained within the firm to finance growth.)
(marg. def. payout ratio Proportion of earnings paid out as dividends.)
(marg. def. retention ratio Proportion of earnings retained for reinvestment.)
If we let D stand for dividends and EPS stand for earnings per share, then the payout ratio is
simply D/EPS. Since anything not paid out is retained, the retention ratio is just one minus the payout
ratio. For example, if a company’s current dividend is $4 per share, and its earnings per share are
currently $10, then the payout ratio is $4 / $10 = .40, or 40 percent, and the retention ratio is
1 - 0.40 = .60, or 60 percent.
A firm’s sustainable growth rate is equal to its return on equity (ROE) times its retention
ratio:1

1

Strictly speaking, this formula is correct only if ROE is calculated using beginning-ofperiod stockholder’s equity. If ending figures are used, then the precise formula is
ROE × Retention Ratio / (1 - ROE × Retention Ratio). However, the error from not using the
precise formula is usually small, so most analysts do not bother with it.
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Sustainable growth rate

=

ROE × Retention ratio

=

ROE × (1 - Payout ratio)

[5]

Return on equity is commonly computed using an accounting-based performance measure and is
calculated as a firm’s net income divided by stockholders' equity:
Return on equity (ROE)

=

Net income / Equity

[6]

Example 6.6 Calculating Sustainable Growth At mid-year 1997, American Electric Power (AEP)
had a return on equity of ROE = 12.5 percent, earnings per share of EPS = $3.09, and a per share
dividend of D(0) = $2.40. What was AEP's retention ratio? Its sustainable growth rate?
AEP’s dividend payout was $2.40 / $3.09 = .777, or 77.7 percent. Its retention ratio was thus
1 - 0.777 = .223, or 22.3 percent. Finally, the AEP's sustainable growth rate was
.223 × 12.5 percent = 2.79%.
Example 6.7 Valuing American Electric Power (AEP). Using AEP's sustainable growth rate of
2.79 percent (see Example 6.6) as an estimate of perpetual dividend growth and its current dividend
of $2.40, what is the value of AEP’s stock assuming a discount rate of 8.75 percent?
If we plug the various numbers into the perpetual growth model, we obtain a value of
$41.39 = $2.40(1.0279) / (0.0875 - 0.0279). This is fairly close to AEP's mid-year 1997 stock price
of $43, suggesting that AEP stock was probably correctly valued, at least on the basis of a
2.79 percent sustainable growth rate for future dividends.
Example 6.8 Valuing Detroit Edison (DTE) In 1997, DTE had a return on equity of
ROE = 7.9 percent, earnings per share of EPS = $1.87, and a per share dividend of D(0) = $2.08.
Assuming an 8.75 percent discount rate, what is the value of DTE’s stock?
DTE’s payout ratio was $2.08 / $1.87 = 1.112. Thus, DTE's retention ratio was
1 - 1.112 = -.112, or -11.2 percent. DTE's sustainable growth rate was -.112 × 7.9% = -.00885, or
-.885%. Finally, using the constant growth model, we obtain a value of
$2.08(.99115) / (.0875 - (- .00885)) = $21.47. This is much less than DTE's 1997 stock price of $29,
suggesting that DTE's stock is perhaps overvalued, or, more likely, that a -.885 percent growth rate
underestimates DTE's future dividend growth.
As illustrated by Example 6.8, a common problem with sustainable growth rates is that they
are sensitive to year-to-year fluctuations in earnings. As a result, security analysts routinely adjust
sustainable growth rate estimates to smooth out the effects of earnings variations. Unfortunately,
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there is no universally standard method to adjust a sustainable growth rate, and analysts depend a
great deal on personal experience and their own subjective judgment.

CHECK THIS
6.2a

Compare the dividend discount model, the constant growth model, and the constant perpetual
growth model. How are they alike? How do they differ?

6.2b

What is a sustainable growth rate? How is it calculated?

6.3 Two-stage Dividend Growth Model
In the previous section, we examined dividend discount models based on a single growth rate.
You may have already thought that a single growth rate is often unrealistic, since companies often
experience temporary periods of unusually high or low growth, with growth eventually converging
to an industry average or an economy-wide average. In such cases as these, financial analysts
frequently use a two-stage dividend growth model.
(marg. def. two-stage dividend growth model Dividend model that assumes a firm
will temporarily grow at a rate different from its long-term growth rate.)
A two-stage dividend growth model assumes that a firm will initially grow at a rate g1 during
a first stage of growth lasting T years, and thereafter grow at a rate g2 during a perpetual second stage
of growth. The present value formula for the two-stage dividend growth model is stated as follows:

V(0) '

D(0)(1%g1)
k& g1

1 &

1%g1
1%k

T

%

1%g1
1%k

T

D(0)(1%g2)
k& g2

k >g2

[7]
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At first glance, this expression looks a little complicated. However, it simplifies if we look at its two
distinct parts individually. The first term on the right-hand side measures the present value of the first
T dividends and is the same expression we used earlier for the constant growth model. The second
term then measures the present value of all subsequent dividends.
Using the formula is mostly a matter of “plug and chug” with a calculator. For example,
suppose a firm has a current dividend of $2, and dividends are expected to grow at the rate g1 = 20
percent for T = 5 years, and thereafter grow at the rate g2 = 5 percent. With a discount rate of
k = 12 percent, the present value V(0) is calculated as

V(0) '

$2(1.20)
.12& .20

1 &

1.20
1.12

5

%

1.20
1.12

5

$2(1.05)
.12 &.05

' $12.36 % $42.36
' $54.72
In this calculation, the total present value of $54.72 is the sum of a $12.36 present value for the first
five dividends, plus a $42.36 present value for all subsequent dividends.
Example 6.9 Using the Two-Stage Model Suppose a firm has a current dividend of D(0) = $5, which
is expected to “shrink” at the rate g1 = -10 percent for T = 5 years, and thereafter grow at the rate
g2 = 4 percent. With a discount rate of k = 10 percent, what is the value of the stock?
Using the two-stage model, present value, V(0), is calculated as
V(0) '

$5(0.90)
.10& (&.10)

1 &

0.90
1.10

5

%

0.90
1.10

5

$5(1.04)
.10& .04

' $14.25 % $31.78
' $46.03
The total present value of $46.03 is the sum of a $14.25 present value of the first five dividends plus
a $31.78 present value of all subsequent dividends.
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The two-stage growth formula requires that the second-stage growth rate be strictly less than
the discount rate, that is, g2 < k. However, the first-stage growth rate g1 can be greater, smaller, or
equal to the discount rate. In the special case where the first-stage growth rate is equal to the discount
rate, that is, g1 = k, the two-stage formula reduces to this form:

V(0) ' D(0) × T %

D(0)(1%g2)
k &g2

You may notice with satisfaction that this two-stage formula is much simpler than the general twostage formula. However, a first-stage growth rate is rarely exactly equal to a risk-adjusted discount
rate, so this simplified formula sees little use.
Example 6.10 Valuing American Express American Express is a stock in the Dow Jones Industrial
Average that trades on the New York Stock Exchange under the ticker symbol AXP. At midyear
1997, AXP’s previous 5-year growth rate was 19.6 percent and analysts were forecasting a 13.2
percent long-term growth rate. Suppose AXP grows at a 19.6 percent rate for another 5 years, and
thereafter grows at a 13.2 percent rate. What value would we place on AXP by assuming a
14.5 percent discount rate? AXP's 1997 dividend was $0.92.
Plugging in all the relevant numbers into a two-stage present value calculation yields:
V(0) '

$0.92(1.196)
.145& .196

1 &

1.196
1.145

5

%

1.196
1.145

5

$0.92(1.132)
.145 &.132

' $5.25 % $99.61
' $104.86
This present value estimate is somewhat higher than American Express's $80 midyear 1997 stock
price, suggesting that AXP might be undervalued or that these growth rate estimates are overly
optimistic.
Example 6.11 Have a Pepsi? PepsiCo, Inc. stock trades on the New York Stock Exchange under the
ticker symbol PEP. At midyear 1997, analysts forecasted a long-term 12.0 percent growth rate for
PepsiCo, although its recent 5-year growth was only 1.2 percent. Suppose PEP grows at a 1.2
percent rate for 5 years, and thereafter grows at a 12.0 percent rate. Assuming a 16.0 percent
discount rate, what value would you place on PEP? The 1997 dividend was $.47.
Once again, we round up all the relevant numbers and plug them in to get
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V(0) '

$0.47(1.012)
.16& .012

1.012
1.16

1 &

5

%

1.012
1.16

5

$0.47(1.12)
.16 &.12

' $1.59 % $6.65
' $8.24
This present value is grossly lower than PepsiCo's 1997 stock price of $37.50, suggesting that
something is probably wrong with our analysis. Since the discount rate is greater than the first-stage
growth rate used above, we should try to use the constant perpetual growth model. The constant
perpetual growth formula yields this present value calculation:
V(0) '

$0.47(1.12)
.16& .12

' $13.16
This is still far below PepsiCo's actual $37.50 stock price. The lesson of this example is that the
dividend discount model does not always work well. Analysts know this - so should you!
As a practical matter, most stocks with a first-stage growth rate greater than a discount rate
do not pay dividends and therefore cannot be evaluated using a dividend discount model.
Nevertheless, as our next example shows, there are some high-growth companies that pay regular
dividends.
Example 6.12 Stride-Rite Corp. Stride-Rite trades under the ticker symbol SRR. At mid-year 1997,
analysts forecasted a 30 percent growth rate for Stride-Rite. Suppose SRR grows at this rate for
5 years, and thereafter grows at a sector average 9.4 percent rate. Assuming a 13.9 percent discount
rate, and beginning with SRR's 1997 dividend of $.20, what is your estimate of SRR’s value?
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A two-stage present value calculation yields

V(0) '

$0.20(1.30)
.139 & .30

1 &

1.30
1.139

5

%

1.30
1.139

5

$0.20(1.094)
.139& .094

' $1.51 % $9.42
' $10.93
This present value estimate is lower than Stride-Rite’s 1997 stock price of $13.06, suggesting that
SRR might be overvalued.

Discount Rates for Dividend Discount Models
You may wonder where the discount rates used in the preceding examples come from. The
answer is that they come from the capital asset pricing model (CAPM). Although a detailed
discussion of the CAPM is deferred to a later chapter, we can here point out that, based on the
CAPM, the discount rate for a stock can be estimated using this formula:
Discount rate = U.S. T-bill rate
+ Stock beta × Stock market risk premium

[8]

The components of this formula, as we use it here, are defined as:
U.S. T-bill rate:

return on 90-day U.S. T-bills

Stock beta:

risk relative to an average stock

Stock market risk premium:

risk premium for an average stock

The basic intuition for this approach can be traced back to Chapter 1. There we saw that the
return we expect to earn on a risky asset had two parts, a “wait” component and a “worry”
component. We labeled the wait component as the time value of money, and we noted that it can be
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measured as the return we earn from an essentially riskless investment. Here we use the return on a
90-day Treasury bill as the riskless return.
We called the worry component the risk premium, and we noted that the greater the risk, the
greater the risk premium. Depending on the exact period studied, the risk premium for the market as
a whole over the past 70 or so years has averaged about 8.6 percent. This 8.6 percent can be
interpreted as the risk premium for bearing an average amount of stock market risk, and we use it as
the stock market risk premium.
Finally, when we look at a particular stock, we recognize that it may be more or less risky
than an average stock. A stock’s beta is a measure of a single stock’s risk relative to an average
stock, and we discuss beta at length in a later chapter. For now, it suffices to know that the market
average beta is 1.0. A beta of 1.5 indicates that a stock has 50 percent more risk than average, so its
risk premium is 50 percent higher. A beta of .50 indicates that a stock is 50 percent less sensitive than
average to market volatility, and has a smaller risk premium
(marg. def. beta Measure of a stock’s risk relative to the stock market average.)
When this chapter was written, the T-bill rate was 5 percent. Taking it as given for now, the
stock beta for PepsiCo of 1.28 yields an estimated discount rate of 5% + (1.28 × 8.6%) = 16.0%.
Similarly, the stock beta for American Express of 1.11 yields the discount rate
5% + (1.11 × 8.6%) = 14.5%. For the remainder of this chapter, we use discount rates calculated
according to this CAPM formula.
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Example 6.13 Stride-Rite’s Beta Look back at Example 6.12. What beta did we use to determine the
appropriate discount rate for Stride-Rite? How do you interpret this beta?
Again assuming a T-bill rate of 5 percent and stock market risk premium of 8.6 percent, we
have
13.9% = 5% + Stock beta × 8.6%
thus
Stock beta = (13.9% - 5%) / 8.6% = 1.035
Since Stride-Rite’s beta is greater than 1.0, it had greater risk than an average stock — specifically,
3.5 percent more.

Observations on Dividend Discount Models
We have examined two dividend discount models: the constant perpetual growth model and
the two-stage dividend growth model. Each model has advantages and disadvantages. Certainly, the
main advantage of the constant perpetual growth model is that it is simple to compute. However, it
has several disadvantages: (1) it is not usable for firms not paying dividends, (2) it is not usable when
a growth rate is greater than a discount rate, (3) it is sensitive to the choice of growth rate and
discount rate, (4) discount rates and growth rates may be difficult to estimate accurately, and
(5) constant perpetual growth is often an unrealistic assumption.
The two-stage dividend growth model offers several improvements: (1) it is more realistic,
since it accounts for low, high, or zero growth in the first stage, followed by constant long-term
growth in the second stage, and (2) the two-stage model is usable when a first-stage growth rate is
greater than a discount rate. However, the two-stage model is also sensitive to the choice of discount
rate and growth rates, and it is not useful for companies that don’t pay dividends.
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Financial analysts readily acknowledge the limitations of dividend discount models.
Consequently, they also turn to other valuation methods to expand their analyses. In the next section,
we discuss some popular stock valuation methods based on price ratios.

CHECK THIS
6.3a

What are the three parts of a CAPM-determined discount rate?

6.3b

Under what circumstances is a two-stage dividend discount model appropriate?

6.4 Price Ratio Analysis
Price ratios are widely used by financial analysts; more so even than dividend discount models.
Of course, all valuation methods try to accomplish the same thing, which is to appraise the economic
value of a company's stock. However, analysts readily agree that no single method can adequately
handle this task on all occasions. In this section, we therefore examine several of the most popular
price ratio methods and provide examples of their use in financial analysis.

Price - Earnings Ratios
The most popular price ratio used to assess the value of common stock is a company's priceearnings ratio, abbreviated as P/E ratio. In fact, as we saw in Chapter 3, P/E ratios are reported in
the financial press every day. As we discussed, a price-earnings ratio is calculated as the ratio of a
firm's current stock price divided by its annual earnings per share (EPS).
(marg. def. price-earnings (P/E) ratio Current stock price divided by annual
earnings per share (EPS).)
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The inverse of a P/E ratio is called an earnings yield, and it is measured as earnings per share
divided by a current stock price (E/P). Clearly, an earnings yield and a price-earnings ratio are simply
two ways to measure the same thing. In practice, earnings yields are less commonly stated and used
than P/E ratios.
(marg. def. earnings yield Inverse of the P/E ratio: earnings divided by price (E/P))
Since most companies report earnings each quarter, annual earnings per share can be
calculated either as the most recent quarterly earnings per share times four or the sum of the last four
quarterly earnings per share figures. Most analysts prefer the first method of multiplying the latest
quarterly earnings per share value times four. However, some published data sources, including the
Wall Street Journal, report annual earnings per share as the sum of the last four quarters' figures. The
difference is usually small, but it can sometimes be a source of confusion.
Financial analysts often refer to high-P/E stocks as growth stocks. To see why, notice that
a P/E ratio is measured as a current stock price over current earnings per share. Now, consider two
companies with the same current earnings per share, where one company is a high-growth company
and the other is a low-growth company. Which company do you think should have a higher stock
price, the high-growth company or the low-growth company?
(marg. def. growth stocks A term often used to describe high-P/E stocks.)
This question is a no-brainer. All else equal, we would be surprised if the high-growth
company did not have a higher stock price, and therefore a higher P/E ratio. In general, companies
with higher expected earnings growth will have higher P/E ratios, which is why high-P/E stocks are
often referred to as growth stocks.
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To give an example, Starbucks Corporation is a specialty coffee retailer with a history of
aggressive sales growth. Its stock trades on the Nasdaq under the ticker symbol SBUX. At midyear
1997, SBUX stock traded at $38 per share with earnings per share of EPS = $.48, and therefore had
a P/E ratio of $38 / $0.48 = 79.2. By contrast, the median P/E ratio for retail food stores was 24.4.
SBUX paid no dividends and reinvested all earnings. Because of its strong growth and high P/E ratio,
SBUX would be regarded as a growth stock.
The reasons high-P/E stocks are called growth stocks seems obvious enough; however, in a
seeming defiance of logic, low-P/E stocks are often referred to as value stocks. The reason is that
low-P/E stocks are often viewed as “cheap” relative to current earnings. (Notice again the emphasis
on “current.”) This suggests that these stocks may represent good investment values, and hence the
term value stocks.
(marg. def. value stocks A term often used to describe low-P/E stocks.)
For example, at midyear 1997, Chrysler Corporation stock traded for $37 per share with
earnings per share of EPS = $4.30. Its P/E ratio of 8.6 was far below the median automotive industry
P/E ratio of 16.4. Because of its low P/E ratio, Chrysler might be regarded as a value stock.
Having said all this, we want to emphasize that the terms “growth stock” and “value stock”
are mostly just commonly-used labels. Of course, only time will tell whether a high-P/E stock turns
out to actually be a high-growth stock, or whether a low-P/E stock is really a good value.

Price - Cash Flow Ratios
Instead of price-earnings (P/E) ratios, many analysts prefer to look at price-cash flow (P/CF)
ratios. A price/cash flow ratio is measured as a company's current stock price divided by its current
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annual cash flow per share. Like earnings, cash flow is normally reported quarterly and most analysts
multiply the last quarterly cash flow figure by four to obtain annual cash flow. Again, like earnings,
many published data sources report annual cash flow as a sum of the latest four quarterly cash flows.
(marg. def. price-cash flow (P/CF) ratio Current stock price divided by current cash
flow per share.)
There are a variety of definitions of cash flow. In this context, the most common measure is
simply calculated as net income plus depreciation, so this is the one we use here. In the next chapter,
we examine in detail how cash flow is calculated in a firm’s financial statements. Cash flow is usually
reported in a firm’s financial statements and labeled as cash flow from operations (or operating cash
flow).
(marg. def. cash flow In the context of the price-cash flow ratio, usually taken to be
net income plus depreciation.)
The difference between earnings and cash flow is often confusing, largely because of the way
that standard accounting practice defines net income. Essentially, net income is measured as revenues
minus expenses. Obviously, this is logical. However, not all expenses are actually cash expenses. The
most important exception is depreciation.
When a firm acquires a long-lived asset such as a new factory facility, standard accounting
practice does not deduct the cost of the factory all at once, even though it is actually paid for all at
once. Instead, the cost is deducted over time. These deductions do not represent actual cash
payments, however. The actual cash payment occurred when the factory was purchased. At this point
you may be a little confused about why the difference is important, but hang in there for a few more
paragraphs.
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Most analysts agree that cash flow can be more informative than net income in examining a
company's financial performance. To see why, consider the hypothetical example of two identical
companies: Twiddle-Dee Co. and Twiddle-Dum Co. Suppose that both companies have the same
constant revenues and expenses in each year over a three-year period. These constant revenues and
cash expenses (excluding depreciation) yield the same constant annual cash flows, and they are stated
as follows:
Twiddle-Dee

Twiddle-Dum

Revenues

$5,000

$5,000

Cash expenses

-3,000

-3,000

Cash flow

$2,000

$2,000

Thus, both companies have the same $2,000 cash flow in each of the three years of this hypothetical
example.
Next, suppose that both companies incur total depreciation of $3,000 spread out over the
three-year period. Standard accounting practice sometimes allows a manager to choose among
several depreciation schedules. Twiddle-Dee Co. chooses straight-line depreciation and Twiddle-Dum
Co. chooses accelerated depreciation. These two depreciation schedules are tabulated below:
Twiddle-Dee

Twiddle-Dum

Year 1

$1,000

$1,500

Year 2

1,000

1,000

Year 3

1,000

500

Total

$3,000

$3,000
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Note that total depreciation over the three-year period is the same for both companies. However,
Twiddle-Dee Co. has the same $1,000 depreciation in each year, while Twiddle-Dum Co. has
accelerated depreciation of $1,500 in the first year, $1,000 in the second year, and $500 depreciation
in the third year.
Now, let's look at the resulting annual cash flows and net income figures for the two
companies, recalling that in each year, Cash flow = Net income + Depreciation:
Twiddle-Dee
Cash Flow

Twiddle-Dum

Net Income

Cash Flow

Net Income

Year 1

$2,000

$1,000

$2,000

$500

Year 2

2,000

1,000

2,000

1,000

Year 3

2,000

1,000

2,000

1,500

Total

$6,000

$3,000

$6,000

$3,000

Note that Twiddle-Dum Co.'s net income is lower in the first year and higher in the third year than
Twiddle-Dee Co.'s net income. This is purely a result of Twiddle-Dum Co.'s accelerated depreciation
schedule, and has nothing to do with Twiddle-Dum Co.'s actual profitability. However, an
inexperienced analyst observing Twiddle-Dum Co.'s rapidly rising annual earnings figures might
incorrectly label Twiddle-Dum as a growth company. An experienced analyst would observe that
there was no cash flow growth to support this naive conclusion.
Financial analysts typically use both price-earnings ratios and price-cash flow ratios. They
point out that when a company's earnings per share is not significantly larger than its cash flow per
share, this is a signal, at least potentially, of good-quality earnings. The term “quality” means that the
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accounting earnings mostly reflect actual cash flow, not just accounting numbers. When earnings and
cash flow are far from each other, this may be a signal of poor quality earnings.
Going back to some earlier examples, at midyear 1997, Starbucks Corporation had cash flow
per share of CFPS = $1.19, yielding a P/CF ratio of 31.9. Notice that SBUX cash flow per share was
over twice its earnings per share of $.48, suggesting good quality earnings. At midyear 1997, Chrysler
Corporation had a cash flow per share of CFPS = $8, yielding a P/CF ratio of 4.6. This was
somewhat lower than Chrysler's P/E ratio of 8.6, suggesting that Chrysler had good quality earnings.

Price - Sales Ratios
An alternative view of a company's performance is provided by its price-sales (P/S) ratio.
A price-sales ratio is calculated as the current price of a company's stock divided by its current annual
sales revenue per share. A price-sales ratio focuses on a company's ability to generate sales growth.
Essentially, a high P/S ratio would suggest high sales growth, while a low P/S ratio might indicate
sluggish sales growth.
(marg. def. price/sales (P/S) ratio Current stock price divided by annual sales per
share.)
For example, at midyear 1997, Starbucks Corporation had a price-sales ratio of 3.7, compared
to the median food store P/S ratio of .7. This is consistent with our other price ratios indicating that
Starbucks is a growth company. Of course, only time will tell how much growth Starbucks will
actually realize. In contrast, at midyear 1997, Chrysler Corporation had a price-sales ratio of .4, which
was the same as the automotive industry median P/S ratio of .4. This indicates that Chrysler's sales
revenue might only be expected to grow at the industry average rate.
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Price - Book Ratios
A very basic price ratio for a company is its price-book (P/B) ratio, sometimes called the
market-book ratio. A price-book ratio is measured as the market value of a company's outstanding
common stock divided by its book value of equity.
(marg. def. price-book (P/B) ratio Market value of a company's common stock
divided by its book (or accounting) value of equity.)
Price-book ratios are appealing because book values represent, in principle, historical cost.
The stock price is an indicator of current value, so a price-book ratio simply measures what the equity
is worth today relative to what it cost. A ratio bigger than 1.0 indicates that the firm has been
successful in creating value for its stockholders. A ratio smaller than 1.0 indicates that the company
is actually worth less than it cost.
This interpretation of price-book ratio seems simple enough, but the truth is that because of
varied and changing accounting standards, book values are difficult to interpret. For this and other
reasons, price-book ratios may not have as much information value as they once did. The nearby
Investment Updates box contains an article reprinted from the Wall Street Journal discussing wellknown problems associated with the use of book values in financial analysis.
Investment Updates: Book Value

Applications of Price Ratio Analysis
Price-earnings ratios, price-cash flow ratios, and price/sales (P/S) ratios are commonly used
to calculate estimates of expected future stock prices. This is done by multiplying an historical
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average price ratio by an expected future value for the price-ratio denominator variable. For example,
Table 6.1 summarizes such a price ratio analysis for Intel Corporation (INTC) based on midyear 1997
information.
Table 6.1. Price ratio analysis for Intel Corporation (INTC)
Mid-year 1997 stock price: $89.88
Earnings (P/E)
Current value per share

Cash flow (P/CF)

Sales (P/S)

$3.49

$4.62

$12.67

13.5

9.6

3.0

Growth rate

42.7%

39.6%

34.3%

Expected stock price

$67.23

$61.92

$51.05

Five-year average price ratio

In Table 6.1, the current value row contains mid-year 1997 values for earnings per share, cash
flow per share, and sales per share. The five-year average ratio row contains five-year average P/E,
P/CF, and P/S ratios, and the growth rate row contains five-year historical average EPS, CFPS, and
SPS growth rates.
The expected price row contains expected stock prices one year hence. The basic idea is this.
Since Intel has had an average P/E ratio of 13.5, we will assume that Intel’s stock price will be 13.5
times its earnings one year from now. To estimate Intel’s earnings one year from now, we note that
Intel’s earnings have typically grown at a rate of 42.7 percent per year. If earnings continue to grow
at this rate, then next year’s earnings will be equal to this year’s earnings multiplied by 1.427. Putting
it all together, we have:
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Expected price

=

Historical P/E ratio × Projected EPS

=

Historical P/E ratio × Current EPS
× (1 + Historical EPS growth rate)

=

13.5 × $3.49 × 1.427

=

$67.23

The same procedure is used to calculate an expected price based on cash flow per share:
Expected price

=

P/CF ratio × CFPS × (1 + Cash flow growth rate)

=

9.6 × $4.62 × 1.396

=

$61.92

Finally, an expected price based on sales per share is calculated as
Expected price

=

P/S ratio × SPS × (1 + Sales growth rate)

=

3.0 × $12.67 × 1.343

=

$51.05

Notice that each price ratio method yields a different expected future price. This is normal.
Since each method uses different information, each makes a different prediction. As Mark Twain once
remarked: ?Prediction is difficult, especially about the future.” We agree, especially since Intel’s stock
price was trading in the $90-$100 range in the second half of 1997, despite the fact that price ratio
analysis suggested that Intel stock was overvalued.
An interesting and informative Wall Street Journal article discussing the limitations of price
ratios in financial analysis is reproduced in the nearby Investment Updates box.
Investment Updates: Price Ratios
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Example 6.14 Going to Disneyland Table 6.2 contains some information about Walt Disney
Corporation. Calculate expected share prices using each of the three price ratio approaches we have
discussed.
Table 6.2: Price ratio analysis for Walt Disney Corporation (DIS)
Mid-year 1997 stock price: $79.31
Earnings (P/E)
Current value per share
5-year average price ratio
Growth rate

Cash flow (P/CF)

Sales (P/S)

$2.66

$9.92

$32.21

35.2

10.3

2.4

10.4%

25.4%

25.1%

Using the P/E approach, we come up with the following estimate of the price of Walt Disney
stock in one year:
P/E approach: Expected price

= Average P/E × Current EPS × (1 + growth rate)
= 35.2 × $2.66 × 1.104
= $103.37.

Check that the price-cash flow and price-sales approaches give estimates of $128.13 and $96.71,
respectively. All of these prices suggest that Disney is potentially undervalued.

CHECK THIS
6.4a

Why are high-P/E stocks sometimes called growth stocks?

6.4b

Why might an analyst prefer a price-cash flow ratio to a price-earnings ratio?

6.5 An Analysis of the McGraw-Hill Company
Stock market investors have available to them many sources of information about the financial
performance of companies with publicly traded stock shares. Indeed, the sheer volume of information
available can often be overwhelming. For this reason, several sources publish reference summaries
for individual companies.
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One well-known example is the Value Line Investment Survey, a published reference with
frequent updates. Value Line provides what many investors consider to be the best one-page company
summaries available. Current updates to the Value Line Investment Survey are available at most stock
brokerage offices and many public libraries. Figure 6.1 presents a partial one-page summary for the
McGraw-Hill Corporation published by Value Line in late 1998. We will make frequent reference to
information found in the Value Line summary in the discussion of McGraw-Hill.
Figure 6.1 about here

As shown in the title bar of Figure 6.1, McGraw-Hill stock trades on the New York Stock
Exchange (NYSE) under the ticker symbol MHP. When this survey went to press, McGraw-Hill's
stock price was $82, with a P/E ratio of 24.8. Value Line calculates a P/E ratio as the most recent
stock price divided by the latest six month's earnings per share plus earnings per share estimated for
the next six months. McGraw-Hill’s relative P/E ratio of 1.49 is obtained by dividing its current P/E
by the median P/E ratio of all stocks under review by Value Line. The dividend yield of 2.0 percent
is calculated by dividing estimated dividends for the coming year by the current stock price.
At this point, as you look over Value Line's summary in Figure 6.1, you realize that Value
Line has packed a considerable amount of information onto a single page. We acknowledge the
efficiency of the Value Line one-page surveys by not trying to cover all items on the entire page.
Most items are well-explained in Figure 6.2, which contains a complete sample page (see
pp. 167-168). However, some items in Figure 6.1 differ from those in Figure 6.2 reflecting changes
made by Value Line. In the following discussion, we refer only to information needed to illustrate the
analytic methods discussed previously in this chapter.
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Figure 6.2 about here

Our first task is to estimate a discount rate for McGraw-Hill. Value Line reports a beta of .90
for McGraw-Hill. Using a then-current Treasury bill rate of 4 percent and an historical stock market
risk premium of 8.73 percent, we obtain a discount rate estimate for McGraw-Hill using the CAPM
of 4% + (.90×8.73%) = 11.86%.
Our next task is to calculate a sustainable growth rate. Value Line reports projected 1998
earnings per share of $3.30, and dividends per share of $1.56. Value Line also reports a 1998 return
on equity of ROE = 21.5 percent (reported as “Return on Shr. Equity”), implying a retention ratio
of 1 - $1.56/$3.30 = 52.7%. Putting these together yields a sustainable growth rate of
.527×21.5% = 11.33%.
Finally, with a discount rate and sustainable growth rate we can calculate a present value for
McGraw-Hill stock. Using a constant perpetual growth model with the 1998 dividend of
D(0) = $1.56 (calculated as four times the most recent quarterly dividend), a discount rate of
k = 11.86 percent, and a growth rate of g = 11.33 percent, we calculate this present value of expected
future dividends for McGraw-Hill stock:
V(0) '

$1.56(1.1133)
.1186& .1133

' $327.69
This present value of $327.69 is grossly higher than McGraw-Hill’s $82 stock price, suggesting that
the constant growth rate model is inappropriate for this company.
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Value Line also reports annual growth rates for sales, cash flow, earnings, dividends, and
book value in the box labelled “Annual Rates.” These include historical 5-year and 10-year growth
rates, along with expected growth rates for the next 3-5 years provided by Value Line analysts. These
growth rates could also be used as a basis for present value calculations, and different answers would
result.
We next turn to a price ratio analysis for McGraw-Hill. We will estimate expected future
stock prices using five-year average price ratios that we will calculate along with expected growth
rates supplied by Value Line analysts. The Value Line survey page reports annual average price/earnings ratios, but does not report average price-cash flow ratios or average price-sales ratios. In
this case, a quick way to calculate an average P/CF ratio is to multiply an average P/E ratio by the
ratio of earnings per share over cash flow per share: P/CF = P/E × EPS / CFPS.
For example, McGraw-Hill's 1997 average P/E was 20.6, EPS was $2.91, and CFPS was
$5.89. Thus a quick calculation of McGraw-Hill's 1997 average P/CF ratio is 20.6×2.91/5.89 = 10.18.
Similarly, the 1997 average P/S ratio is 20.6×2.91/35.66 = 1.68. Average price ratio calculations for
P/CF ratios and P/S ratios for the years 1993 through 1997 are provided in Table 6.3, along with
five-year averages for each price ratio. Be sure that you understand where all the numbers come from.
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Table 6.3: Price ratio calculations for McGraw-Hill Company (MHP)
1993

1994

1995

1996

1997

Average

EPS

$1.75

$2.05

$2.28

$2.50

$2.91

$2.30

P/E

18.20

16.90

16.70

17.70

20.60

18.02

CFPS

$2.30

$4.36

$4.58

$4.91

$5.89

$4.41

P/CFPS

13.85

7.95

8.31

9.01

10.18

9.86

$22.22

$27.79

$29.31

$30.89

$35.66

$29.17

1.43

1.25

1.30

1.43

1.68

SPS
P/SPS

1.42

The five-year average price ratios calculated in Table 6.3 are used in the price ratio analysis
in Table 6.4. The expected growth rates for earnings, cash flow, and sales provided by Value Line
analysts are used to calculate expected stock prices for McGraw-Hill one year hence. For reference,
the three formulas used to calculate expected prices are restated here:
Expected price

=

P/E ratio × EPS × (1 + Earnings growth rate)

Expected price

=

P/CF ratio × CFPS × (1 + Cash flow growth rate)

Expected price

=

P/S ratio × SPS × (1 + Sales growth rate)
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Table 6.4: Price ratio analysis for McGraw-Hill (MHP)
Late 1998 stock price: $82
Earnings (P/E)

Cash flow (P/CF)

Sales (P/S)

Current value per share

$3.30

$6.15

$38.35

Five-year average price ratio

18.02

9.86

1.42

12.50%

8.50%

8.50%

$66.90

$65.79

$59.09

Growth rate
Expected stock price

We can now summarize our analysis by listing the stock prices obtained by the methods
described in this chapter along with the model used to derive them:
Dividend discount model:

$327.69

Price-earnings model:

$66.90

Price-cash flow model:

$65.79

Price-sales model:

$59.09

These price ratio methods suggest that McGraw-Hill stock might be overvalued at its then-current
price of $82. Thus, we might cautiously conclude that McGraw-Hill stock is overvalued. However,
only time will tell if this is so. It could simply be the case that the market is anticipating strong sales
for this textbook, which is published by McGraw-Hill.

CHECK THIS
6.5a

Locate Value Line’s projected growth rate in dividends. How does it compare to the
sustainable growth rate we estimated? Re-evaluate the stock price using the constant
perpetual dividend model and this growth rate.
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6.6 Summary and Conclusions
In this chapter, we examined several methods of fundamental analysis used by financial
analysts to value common stocks. These methods belong to two categories: dividend discount models
and price ratio models. We saw that:
1.

Dividend discount models value common stock as the sum of all expected future dividend
payments, where the dividends are adjusted for risk and the time value of money.

2

The dividend discount model is often simplified by assuming that dividends will grow at a
constant growth rate. A particularly simple form of the dividend discount model is the case
in which dividends grow at a constant perpetual growth rate. The simplicity of the constant
perpetual growth model makes it the most popular dividend discount model. However, it
should be applied only to companies with stable earnings and dividend growth.

3.

Dividend models require an estimate of future growth. We described the sustainable growth
rate, which is measured as a firm's return on equity times its retention ratio, and illustrated its
use.

4.

Companies often experience temporary periods of unusually high or low growth, where
growth eventually converges to an industry average. In such cases, analysts frequently use a
two-stage dividend growth model.

5.

Price ratios are widely used by financial analysts.
The most popular price ratio is a
company's price-earnings ratio. A P/E ratio is calculated as the ratio of a firm's stock price
divided by its earnings per share (EPS).

6.

Financial analysts often refer to high-P/E stocks as growth stocks, and low-P/E stocks as
value stocks. In general, companies with high expected earnings growth will have high P/E
ratios, which is why high-P/E stocks are referred to as growth stocks. Low-P/E stocks are
referred to as value stocks, because low-P/E stocks are viewed as cheap relative to current
earnings.

7.

Instead of price-earnings ratios, many analysts prefer to look at price-cash flow (P/CF) ratios.
A price-cash flow ratio is measured as a company's stock price divided by its cash flow. Most
analysts agree that cash flow can provide more information than net income about a
company's financial performance.
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8.

An alternative view of a company's performance is provided by its price-sales (P/S) ratio. A
price-sales ratio is calculated as the price of a company's stock divided by its annual sales
revenue per share. A price-sales ratio focuses on a company's ability to generate sales growth.
A high P/S ratio suggests high sales growth, while a low P/S ratio suggests low sales growth.

9.

A basic price ratio for a company is its price-book (P/B) ratio. A price-book ratio is measured
as the market value of a company's outstanding common stock divided by its book value of
equity. A high P/B ratio suggests that a company is potentially expensive, while a low P/B
value suggests that a company may be cheap.

10.

A common procedure using price-earnings ratios, price-cash flow ratios, and price-sales
ratios is to calculate estimates of expected future stock prices. However, each price ratio
method yields a different expected future stock price. Since each method uses different
information, each makes a different prediction.
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Get Real!
This chapter introduced you to some of the basics of common stock valuation and fundamental
analysis. It focused on two important tools used by stock analysts in the real world to assess
whether a particular stock is “rich” or “cheap:” dividend discount models and price ratio
analysis. How should you, as an investor or investment manager, put this information to use?
The answer is you need to pick some stocks and get to work! As we discussed in the chapter,
experience and judgment are needed in using these models, and the only way to obtain these is
through practice. Try to identify a few stocks that look cheap and buy them in a simulated
brokerage account such as Stock-Trak. At the same time, find a few that look rich and short
them.
As time passes, your analyses may prove to be correct or incorrect, but the only way to get
started is to apply the tools and witness the outcomes. If your cheap stocks get cheaper, try to
understand what you missed. It may be that you are correct, but not enough time has passed.
There is an old bit of Wall Street wisdom that goes like this: If you thought stock in Company
X was cheap at $40 a share, you’ve got to love it if the price falls to $20!
Similarly, if your rich stocks get richer, should you hold your position or fold? You may be
correct, in which case patience will be rewarded. Of course, with a short position, the penalty
for being incorrect is potentially unlimited!
The other thing to do is to start studying P/E ratios. Scan the Wall Street Journal (or a similar
source of market information) and look at the range of P/Es. What’s a low P/E? What’s a high
one? Do they really correspond to what you would call growth and value stocks? Once again,
you should pick a few of each type and invest in them to learn more about value versus growth
investing.
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STOCK-TRAK FAST TRACK
DOGS OF THE DOW STOCK TRADING WITH STOCK-TRAK
A popular investment strategy that many investment advisors recommend to their clients is
the so-called “dogs of the Dow” strategy. Under this strategy, an investor ranks the 30 stocks in the
Dow Jones Industrials average according to their dividend yields. The investor then buys the 5 Dow
stocks with the lowest dividend yields. Six months or a year later, the 5 stocks in the DJIA with the
lowest dividend yields are again identified and the investor switches funds into these stocks. This
strategy has gained a reputation for often outperforming the entire 30-stock Dow average.
If you would like to try the dogs of the Dow strategy with your Stock-Trak account, obtain
the names of the 30 stocks in the DJIA from the Wall Street Journal. Next, find these stocks in the
Wall Street Journal stock price listings and record their dividnd yields. Identify the 5 Dow stocks
with the lowest dividend yields and, just for fun, also record the 5 Dow stocks with the highest
dividend yields. You might try investing all your Stock-Trak funds in the low-dividend Dow stocks
following a pure dogs of the Dow strategy. Alternatively, you can invest half of your funds in the lowdividend Dow stocks and the other half in the high-dividend Dow stocks and then compare which
dividend strategy performs the best.

VALUE VERSUS GROWTH STOCK TRADING WITH STOCK-TRAK
Portfolio managers often pursue investment strategies based on either value stocks or growth
stocks. With Stock-Trak you can try out these strategies yourself. Looking through the Wall Street
Journal stock price listings, identify several low P/E stocks and several high P/E stocks. Try to find
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P/E ratios below 10 for the low P/E stocks and P/E ratios greater than 40 for the high P/E stocks.
Use the low P/E stocks to form a value portfolio and the high P/E stocks to form a growth portfolio.
Using your Stock-Trak account, you can try several strategies based on your value and
growth portfolios. You can invest all your Stock-Trak funds in the value portfolio or you can invest
all your funds in the growth portfolio. Alternatively, you can invest half of your funds in each of the
value and growth portfolios and compare which strategy performs the best.

STOCK-TRAK EXERCISES
1.

In a more sophisticated version of the dogs of the Dow strategy, you buy the low-dividend
Dow stocks and short sell the high-dividend Dow stocks. This strategy requires a little more
effort but the results might be a little more interesting.

2.

A similarly sophisticated strategy can be based on value stocks versus growth stocks. If you
believe value stocks will outperform growth stocks, then you buy low-P/E stocks and short
sell high-P/E stocks. But if you believe growth stocks will outperform value stocks, then you
buy high-P/E stocks and short sell low-P/E stocks.
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Chapter 6
Common Stock Valuation
End of Chapter Questions and Problems
Review Problems and Self-Test
1.

The Perpetual Growth Model Suppose dividends for a particular company are projected
to grow at 6 percent forever. If the discount rate is 16 percent and the current dividend is $2,
what is the value of the stock?

2.

The Two-stage Growth Model Suppose the Titanic Ice Cube Co.’s dividend grows at a
20 percent rate for the next three years. Thereafter, it grows at a 12 percent rate. What value
would we place on Titanic assuming a 15 percent discount rate? Titanic’s most recent
dividend was $3.

3.

Price Ratio Analysis The table below contains some information about the Jordan Air Co.
Provide expected share prices using each of the three price ratio approaches we have
discussed.
Price ratio analysis for Jordan Air
Current stock price: $40
Earnings (P/E)
Current value per share
5-year average price ratio
Growth rate

Cash flow (P/CF)

Sales (P/S)

$2.00

$6.00

$30.00

25

7

1.5

10%

16%

14%

Answers to Self-Test Problems
1.

Plugging the relevant numbers into the constant perpetual growth formula results in
V(0) '

$2(1.06)
' $21.20
.16 &.06

As shown, the stock should sell for $21.20.
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2.

Plugging in all the relevant numbers into the two-stage formula gets us
V(0) '

$3(1.20)
.15& .20

1 &

1.20
1.15

3

%

1.20
1.15

3

$3(1.12)
.15 &.12

' $9.81 % $127.25
' $137.06
Thus, the stock should go for about $137.
3.

Using the P/E approach, we come up with the following estimate of the price of Jordan Air
in one year:
Expected price = Average P/E × Current EPS × (1 + growth rate)
= 25 × $2 × 1.10
= $55.
Using the P/CF approach we get
Expected price = Average P/CF × Current CFPS × (1 + growth rate)
= 7 × $6 × 1.16
= $48.72.
Finally, using the P/S approach we get
Expected price = Average P/S × Current SPS × (1 + growth rate)
= 1.5 × $30 × 1.14
= $51.30.
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Test Your IQ (Investment Quotient)
1.

Sustainable growth A company has a return on equity of ROE = 20 percent, and, from
earnings per share of EPS = $5, it pays a $2 dividend. What is the company’s sustainable
growth rate?
a.
b.
c.
d.

2.

Sustainable growth If the return on equity for a firm is 15 percent and the retention ratio
is 40 percent, the sustainable growth rate of earnings and dividends is which of the following?
(1994 CFA exam)
a.
b.
c.
d.

3.

6 percent
9 percent
15 percent
40 percent

Dividend discount model Suppose a security pays a current dividend of $5 and all future
dividends will grow at a rate of 8 percent per year forever. Assuming the appropriate discount
rate is 12 percent, what is the value of this security?
a.
b.
c.
d.

4.

8 percent
10 percent
12 percent
20 percent

$135
$270
$13.50
$1,350

Dividend discount model The constant-growth dividend discount model will not produce
a finite value if the dividend growth rate is which of the following? (1994 CFA exam)
a.
b.
c.
d.

above its historical average
above the required rate of return
below its historical average
below the required rate of return
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5.

Dividend discount model In applying the constant-growth dividend discount model, a
stock’s intrinsic value will be which of the following when the required rate of return is
lowered? (1994 CFA exam)
a.
b.
c.
d.

6.

Dividend discount model The constant-growth dividend discount model would typically
be most appropriate for valuing the stock of which of the following? (1994 CFA exam)
a.
b.
c.
d.

7.

3.0
4.5
9.0
11.0

CAPM discount rate If the U.S. Treasury bill rate is 5 percent and the stock market risk
premium is 8 percent, then the CAPM discount rate for a security with a beta of 1.25 is
a.
b.
c.
d.

9.

new venture expected to retain all earnings for several years
rapidly growing company
moderate growth, mature company
company with valuable assets not yet generating profits

Dividend discount model A stock has a required return of 15 percent, a constant growth
rate of 10 percent, and a dividend payout ratio of 50 percent. What should the stock’s P/E
ratio should be? (1994 CFA exam)
a.
b.
c.
d.

8.

decrease
increase
remain unchanged
decrease or increase, depending on other factors

12 percent
13 percent
14.25 percent
15 percent

CAPM discount rate If the U.S. Treasury bill rate is 5 percent and the stock market risk
premium is 8 percent, then the CAPM discount rate for a security with a beta of .75 is
a.
b.
c.
d.

6 percent
8 percent
11 percent
13 percent
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10.

Dividend discount model A stock will not pay dividends until three years from now. The
dividend then will be $2.00 per share, the dividend payout ratio will be 40 percent, and return
on equity will be 15 percent. If the required rate of return is 12 percent, which of the
following is closest to the value of the stock? (1994 CFA exam)
a.
b.
c.
d.

11.

Dividend discount model Assume that at the end of the next year, Company A will pay
a $2.00 dividend per share, an increase from the current dividend of $1.50 per share. After
that, the dividend is expected to increase at a constant rate of 5 percent. If you require a
12 percent return on the stock, what is the value of the stock? (1991 CFA exam)
a.
b.
c.
d.

12.

$28.57
$28.79
$30.00
$31.78

Dividend discount model A share of stock will pay a dividend of $1.00 one year from
now, with dividend growth of 5 percent thereafter. In the context of a dividend discount
model, the stock is correctly priced at $10 today. According to the constant dividend growth
model, if the required return is 15 percent, what should the value of the stock two years from
now? (1994 CFA exam)
a.
b.
c.
d.

13.

$27
$33
$53
$67

$11.03
$12.10
$13.23
$14.40

Cash flow
a.
b.
c.
d.

Which of the following best defines cash flow?

net income plus depreciation
net income minus depreciation
net income plus taxes minus depreciation
net income plus taxes divided by depreciation
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14.

Price ratios Two similar companies have the same price-sales and price-earnings ratios.
However, company A has a lower price-cash flow ratio than company B. This most likely
simply indicates that
a.
b.
c.
d.

15.

A has lower quality earnings than B
A has lower quality cash flow than B
A uses straight-line depreciation, while B uses accelerated depreciation
A uses accelerated depreciation, while B uses straight-line depreciation

Price ratios Two similar companies acquire substantial new production facilities, which
they both will depreciate over a 10-year period. However, Company A uses accelerated
depreciation while Company B uses straight-line depreciation. In the first year that the assets
are depreciated, which of the following is most likely to occur?
a.
b.
c
d.

A’s P/CF ratio will be higher than B’s
A’s P/CF ratio will be lower than B’s
A’s P/E ratio will be higher than B’s
A’s P/E ratio will be lower than B’s

Chapter Questions and Problems
Core Questions
1.

Dividend discount model

What is the basic principle behind dividend discount models?

2.

P/E ratios

3.

Earnings yields

4.

Cash flow
measured?

5.

Dividend valuation CJ Industries will pay a regular dividend of $3.50 per share for each
of the next three years. At the end of the three years, the company will also pay out a $40 per
share liquidating dividend, and the company will cease operations. If the discount rate is 9
percent, what is the current value of the company’s stock?

6.

Dividend valuation In the previous problem, suppose the current share price is $50. If all
other information remains the same, what must the liquidating dividend be?

Why do growth stocks tend to have higher P/E ratios than value stocks?
What is the earnings yield on a stock?

In computing the price-cash flow ratio, how is cash flow per share usually
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7.

Dividend discount model Trust Bankers just paid an annual dividend of $2 per share. The
expected dividend growth rate is 5 percent, the discount rate is 10 percent, and the dividends
will last for 5 more years. What is the value of the stock? What if the dividends last for 10
more years? 30 years? 100 years?

8.

Dividend discount model Apple Grove, Inc., will pay dividends for the next 10 years. The
expected dividend growth rate for this firm is 8 percent, the discount rate is 15 percent, and
the stock currently sells for $25 per share. How much must the most recent dividend payment
have been?

9.

Dividend growth model Suppose that Kojak, Inc., just paid a dividend of $3.75 per share.
The company will continue to pay dividends for the next 20 years, and then go out of
business. If the discount rate is 12 percent per year, what is the value of stock for a dividend
growth rate of 20 percent? 12 percent? 6 percent? 0 percent? –5 percent?

10.

Perpetual dividend growth Atlantis Seafood Company stock currently sells for $70 per
share. The company is expected to pay a dividend of $4 per share next year, and analysts
project that dividends should increase at 4 percent per year for the indefinite future. What
must the relevant discount rate be for Atlantis stock?

11.

Perpetual dividend growth Xytex Products just paid a dividend of $1.25 per share, and
the stock currently sells for $25. If the discount rate is 15 percent, what is the dividend
growth rate?

12.

Perpetual dividend growth Sturgis Light & Power increases its dividend 5 percent per
year every year. This utility is valued using a discount rate of 8 percent, and the stock
currently sells for $85 per share. If you buy a share of stock today and hold on to it for at
least three years, what do you expect the value of your dividend check to be three years from
today?

13.

Sustainable growth Johnson Products earned $12.50 per share last year and paid a $5 per
share dividend. If ROE was 20 percent, what is the sustainable growth rate?

14.

Sustainable growth Caterwallar stock has a sustainable growth rate of 5 percent, ROE of
20 percent, and dividends per share of $3.00. If the P/E ratio is 15, what is the value of a
share of stock?

Intermediate Questions
15.

Multiple growth rates Netscrape Communications does not currently pay a dividend. You
expect the company to begin paying a $3 per share dividend in 5 years, and you expect
dividends to grow perpetually at 12 percent per year thereafter. If the discount rate is 15
percent, how much is the stock currently worth?
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16.

Multiple growth rates PerfectlySoft Corp. is experiencing rapid growth. Dividends are
expected to grow at 30 percent per year during the next three years, 20 percent over the
following year, and then 6 percent per year thereafter indefinitely. The required return on this
stock is 15 percent, and the stock currently sells for $42.50 per share. What is the projected
dividend for the coming year?

17.

Multiple growth rates Callaway Corporation is expected to pay the following dividends
over the next four years: $2.25, $4.00, $3.00, $1.00. Afterwards, the company pledges to
maintain a constant 8 percent growth rate in dividends forever. If the required return on the
stock is 16 percent, what is the current share price?

18.

Multiple growth rates My Money, Inc., just paid a dividend of $2.50 per share on its
stock. The growth rate in dividends is expected to be a constant 6.5 percent per year
indefinitely. Investors require a 20 percent return on the stock for the first three years, then
a 15 percent return for the next three years, and then a 10 percent return thereafter. What is
the current share price for My Money?

19.

Price ratio analysis Given the information below, compute the expected share price at the
end of 2000 using price ratio analysis.
Year

1994

1995

1996

1997

1998

1999

Price
EPS
CFPS
SPS

$28
2.00
8.00
50

$35
2.25
8.75
58

$32
2.30
8.25
55

$44
3.15
10.00
72

$48
3.45
11.00
80

$50
3.75
11.40
86

20. Dividend growth analysis In the previous problem, suppose dividends per share over this
same period were $.75, $.80, $.80, $1.00, $1.10, and $1.20, respectively. Compute the expected
share price for 2000 by the perpetual dividend growth method. Assume the market risk premium
is 8.5 percent, Treasury bills yield 5 percent, and the projected beta of this firm is 1.10.
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Chapter 6
Common Stock Valuation
Answers and solutions
Answers to Multiple Choice Questions
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

C
A
A
B
B
C
D
D
C
C
A
C
A
D
D

Answers to Chapter Questions and Problems
Core Questions
1.

The basic principle is that we can value a share of stock by computing the present value of all
future dividends.

2.

P/E ratios measure the price of a share of stock relative to current earnings. All else the same,
future earnings will be larger for a growth stock than a value stock, so investors will pay more
relative to today’s earnings.

3.

The earnings yield is earnings per share divided by price per share, i.e., the reciprocal of the P/E
ratio.

4.

It is computed by taking net income plus depreciation and then dividing by the number of shares
outstanding.

5.

V(0) = $3.50/(1.09)1 + $3.50/(1.09)2 + $3.50/(1.09)3 + $40/(1.09)3 = $39.75
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6.

V(0) = $3.50/(1.09)1 + $3.50/(1.09)2 + $3.50/(1.09)3 + $LD/(1.09)3 = $50
With a little calculation, we get that the liquidating dividend (LD) must be $53.28.

7.

V(0) = [$2(1.05)/(.10 – .05)][1 – (1.05/1.10)5] =
V(0) = [$2(1.05)/(.10 – .05)][1 – (1.05/1.10)10] =
V(0) = [$2(1.05)/(.10 – .05)][1 – (1.05/1.10)30] =
V(0) = [$2(1.05)/(.10 – .05)][1 – (1.05/1.10)100] =

8.

V(0) = $25 = [D(1.08)/(.15 – .08)][1 – (1.08/1.15)10] ; D = $3.47

9.

V(0) = [$3.75(1.20)/(.12 – .20)][1 – (1.20/1.12)20] = $167.31
V(0) = (20)$3.75 = $75.00
V(0) = [$3.75(1.06)/(.12 – .06)][1 – (1.06/1.12)20] = $44.22
V(0) = [$3.75(1.00)/(.12 – 0)][1 – (1.00/1.12)20] = $28.01
V(0) = [$3.75(0.95)/(.12 + .05)][1 – (0.95/1.12)20] = $20.18

$8.72
$15.62
$31.60
$41.60

10. V(0) = $70 = $4/(k–.04) , k = .04 + 4/70 = 9.71%
11. V(0) = $25 = [$1.25(1+g)]/(.15–g) ; g = 9.524%
12. V(0) = $85 = D(1)/(.08 – .05) ; D(1) = $2.55
D(3) = $2.55(1.05)2 = $2.81
13. Retention ratio = 1 – ($5/$12.50) = .60
Sustainable growth rate = .20(.60) = 12%
14. Sustainable growth = .05 = .20r ; retention ratio = .25
Payout ratio = 1 – .25 = .75 = D/NI = $3/NI ; NI = 3/.75 = $4 = EPS
P/E = 15, EPS = $4, so V(0) = 4(15) = $60
Intermediate Questions
15. V(5) = $3(1.12)/(.15–.12) = $112
V(0) = $112/(1.15)5 = $55.68
16. D(3) = D(0)(1.3)3 ; D(4) = D(0)(1.3)3(1.2)
V(4) = D(4)(1+g)/(k–g) = D(0)(1.3)3(1.2)(1.06)/(.15–.06) = 31.05D(0)
V(0) = $42.50 = D(0){ (1.3/1.15) + (1.3/1.15)2 + (1.3/1.15)3 + [1.33(1.2) + 31.05]/1.154 }
D(0) = 42.50/23.11 = 1.84 ; D(1) = 1.84(1.3) = $2.39
17. V(4) = $1.00(1.08)/(.16–.08) = $13.50
V(0) = $2.25/1.16 + $4.00/1.162 + $3.00/1.163 + $14.50/1.164 = $14.84
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18. V(6) = D(7)/(k–g) = $2.50(1.065)7/(.10–.065) = $111
V(3) = $2.50(1.065)4/1.15 + $2.50(1.065)5/1.152 + $2.50(1.065)6/1.153 + $111/1.153 =
$80.77
V(0) = $2.50(1.065)/1.2 + $2.50(1.065)2/1.22 + $2.50(1.065)3/1.23 + $80.77/1.23 = $52.68
19. P/E ratio: values are 14, 15.56, 13.91, 13.97, 13.91, 13.33 ; average = 14.11
Average EPS 5-year growth rate = 13.98%
Expected share price = 14.11(3.75)(1.1398) = $60.31
P/CFPS: values are 3.50, 4.00, 3.88, 4.40, 4.36, 4.39 ; average = 4.09
Average CFPS 5-year growth rate = 7.70%
Expected share price = 4.09(11.40)(1.077) = $50.22
P/S: values are .560, .603, .582, .611, .600, .581 ; average = .590
Average sales 5-year growth rate = 12.07%
Expected share price = .590(86)(1.1207) = $56.86
A reasonable price range would seem to be $50 to $60 per share.
20. k = .05 + 1.1(.085) = 14.35%
Historical average dividend growth rate = 10.15%
V(0) = $1.20(1.1015)/(.1435–.1015) = $31.47

