Chapter 07 - Valuation of the Individual Firm


SOLUTIONS MANUAL

CHAPTER 07

VALUATION OF THE INDIVIDUAL FIRM

Answers to Text Discussion Questions

1. To determine the required rate of return, Ke, what factor is added to the risk-free rate? (Use Formula 7–2.)

7-1.
b(Km–Rf)  The beta times the equity risk premium (ERP) is added to the risk-free rate to get Ke.

2. What does beta represent?

7-2.
Beta measures individual company risk against market risk (usually the S&P 500 Stock Index).

3. What does the equity risk premium (ERP) represent?

7-3.
The equity risk premium (ERP) represents the extra return or premium the stock market must provide compared to the rate of return an investor can earn on Treasury securities. Students learn in their first financial management course that ERP is equal to the market return Km minus the risk-free rate Rf. The problem is that in the real world these are expected values and can’t be found.
4. How is value interpreted under the dividend valuation model?

7-4.
Under the dividend valuation model, a share of stock is assumed to equal the present value of an expected stream of future dividends.

5. What two conditions are necessary to use Formula 7–5 on page 147?
7-5.
The growth rate must be constant in nature. Ke (the required rate of return) must exceed g (the growth rate).

6. How can companies with nonconstant growth be analyzed?

7-6.
Growth is simply divided into several periods with each period having a present value. The present value of each period’s cash flow is summed to attain the total value of the firm's share price.

7. In considering P/E ratios for the overall market, what has been the relationship between price-earnings ratios and inflation?

7-7.
Price-earnings ratios and inflation have been inversely related. Higher inflation was associated with lower P/E ratios and vice versa.

8. What factors besides inflationary considerations and growth factors influence P/E ratios for the general market?

7-8.
Other factors besides inflationary considerations and growth factors influencing the general market P/E rate are:


Federal Reserve poly and interest rates


Federal deficits


The government's leading indicators


Mood and confidence of the population


International considerations


Many other factors also affect the market

9. For cyclical companies, why might the current P/E ratio be misleading?

7-9.
For companies with cyclical earnings a P/E using the latest 12-month earnings could be misleading because earnings could be at a cyclical peak or trough. If EPS is at a cyclical peak, investors may expect earnings to come back to a normal level. In this case they will not bid the price up in relation to this short-term cyclical swing in EPS, and the P/E ratio will appear to be low. On the other hand, if earnings are severely depressed, investors will expect a return on normal higher earnings. In this case the price will not fall an equal percentage with earnings, and the P/E will appear to be overstated.

10. What two factors are probably most important in influencing the P/E ratio for an individual stock? Suggest a number of other factors as well.

7-10.
An individual stock's P/E ratio is heavily influenced by its growth prospects and the risk associated with its future performance. Other important factors include:


Debt to equity ratio


Dividend policy


The firm's industry


Quality of management


Quality of earnings

11. What type of industries tend to carry the highest P/E ratios?

7-11.
Investors appear to have some preference for firms that have a high technology and research emphasis. Thus, firms in technology, biotech, medical research, health care, and sophisticated telecommunications often have higher P/E ratios than the market in general. This does not mean that firms in these industries possess superior investment potential, but merely that investors value their earnings more highly because of higher expected growth rates, which may or may not materialize.
12. What is the essential characteristic of a least squares trendline?

7-12.
A least squares trendline minimizes the distance of individual observations from the line and is linear.

13. What two elements go into an abbreviated income statement method of forecasting?

7-13.
Sales forecasts combined with aftertax profit margins go into an abbreviated income statement method of forecasting.

14. What is the difference between a growth company and a growth stock?

7-14.
"Growth companies" exhibit rising returns on assets each year and sales and earnings that are growing at an increasing rate. They are in the growth phase of the life cycle curve, whereas "growth stocks" may already be in the expansion stage. "Growth companies" may not be as well known or recognized as "growth stocks".

15. What are some industries in which there are growth companies?

7-15.
"Growth companies" may be in such industries as computer networking, cable television, cellular telephones, biotechnology, or medical electronics.

16. How should a firm with natural resources be valued?

7-16.
The natural resources should be valued based on the present value of their future income stream. Since the natural resources are sold at a future price, there will be a problem forecasting the sale price of the resource (oil, coal, timber) accurately but analysts attempt this exercise and make frequent revisions. Oil prices in the past five years are a good example of this problem when valuing the major international oil companies.
17. What is an example of a valuable asset that might not show any “value” on a balance sheet?

7-17.
An example of a hidden asset(s) might be fully depreciated movies like “Cars,” "The Sound of Music," "The Incredibles," or "Star Wars" that still have value in the television market. (Old real estate or forests carried on the books at cost, as well as other aging assets, might also fall into the same category.)
PROBLEMS
1. Using Formula 7–1, compute RF (risk-free rate). The real rate of return is 3 percent and the expected rate of inflation is 5 percent.

7-1.
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Equity risk premium
2. If RF = 6 percent, b = 1.3, and the ERP = 6.5 percent, compute Ke (the required rate of return).

7-2.
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Beta

3. If in problem 2 the beta (b) were 1.9 and the other values remained the same, what is the new value of Ke? What is the relationship between a higher beta and the required rate of return (Ke)?

7-3.
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As the equation 
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 shows, the required rate of return is a function of beta (b). As beta goes up, so does the required return (Ke) and as beta goes down so does Ke.

Equity risk premium
4. Assume the same facts as in problem 2, but with an ERP of 9 percent. What is the new value for Ke? What does this tell you about investors’ feelings toward risk based on the new ERP?

7-4.

[image: image5.wmf]eF

e

e

KRb(ERF)

K6%1.3(9%)

K6%11.7%17.7%

==

=+

=+=


The higher the equity risk premium is, the higher the required rate at return. Investors do not like risk and want a higher rate of return when there is greater risk.

Constant growth dividend model
5. Assume D1 = $1.60, Ke = 13 percent, g = 8 percent. Using Formula 7–5, for the constant growth dividend valuation model, compute P0.

7-5.
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Constant growth dividend model
6. Using the data from problem 5:

a. If D1 and Ke remain the same, but g goes up to 9 percent, what will the new stock price be? Briefly explain the reason for the change.

b. If D1 and g retain their original value ($1.60 and 8 percent), but Ke goes up to 15 percent, what will the new stock price be? Briefly explain the reason for the change.

7-6.
a) 
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The more rapid growth rate reduced the denominator and increased the stock price. Generally speaking, the higher the growth rate, the higher the value.


b) 
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The higher Ke (discount rate or required rate of return) increased the denominator and decreased the stock price. The higher the discount rate, the lower the value.
Proof of constant growth dividend model

7. Using the original data from problem 5, find P0 by following the steps described.

a. Project dividends for years 1 through 3 (the first year is already given). Round all values that you compute to two places to the right of the decimal point throughout this problem.

b. Find the present value of the dividends in part a using a 13 percent discount rate.

c. Project the dividend for the fourth year (D4).
d. Use Formula 7–5 to find the value of all future dividends, beginning with the fourth year’s dividend. The value you find will be at the end of the third year (the equivalent of the beginning of the fourth year).

e. Discount back the value found in part d for three years at 13 percent.

f. Observe that in part b you determined the percent value of dividends for the first three years and, in part e, the present value of an infinite stream after the first three years. Now add these together to get the total present value of the stock.

g. Compare your answers in part f to your answer to problem 5. There may be a slight 5 to 10 cent difference due to rounding. Comment on the relationship between following the procedures in problem 5 and problem 7.

7-7.
a)
Year
Dividends (8% growth)



1
$1.60 (given)


2
1.73   (1.60 x 1.08)


3
1.87   (1.73 x 1.08)
b)
P.V. Factor
P.V. of


Year
Dividends
13%
Dividends


1

$1.60
.885
$1.42


2

1.73
.783
1.35


3

1.87
.693
1.30





$4.07


c) 
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e)
P.V. of $40.40 for 3 years at 13%


$40.40 ( .693 = $28.00

f)
Part b (1st 3 years)

$  4.07


Part e (thereafter)

  28.00






$32.07

g) The answer to Part f ($32.07) and to Problem 5 ($32) are basically the same. The only difference is due to rounding. Thus, the constant growth dividend valuation model (Formula 7-5) gives the same answer as taking the present value of three years of dividends plus the present value of the price of the stock after three years. The reason this holds is that growth is the same for all years.

Appropriate use of constant growth dividend model
8. If D1 = $3.00, Ke = 10 percent, and g = 8 percent, can Formula 7–5 be used to find P0? Explain the reasoning behind your answer.

7-8.
Yes, Formula 7-5 can be used to find Po. Ke (the required rate of return) of 10 percent exceeds g (the growth rate) of 8 percent.

Appropriate use of constant growth dividend model
9. If D1 = $3.00, Ke = 10 percent, and g = 12 percent, can Formula 7–5 be used to find P0? Explain the reasoning behind your answer.

7-9.
No, Formula 7-5 cannot be used to find Po.  Ke (the required rate of return) of 10 percent does not exceed g (the growth rate) of 12 percent. The denominator would be negative. Because the stock is growing faster than it is being discounted, its present value would theoretically approach infinity.

Nonconstant growth dividend model
10. Leland Manufacturing Company anticipates a nonconstant growth pattern for dividends. Dividends at the end of year 1 are $4.00 per share and are expected to grow by 20 percent per year until the end of year 4 (that’s three years of growth). After year 4, dividends are expected to grow at five percent as far as the company can see into the future. All dividends are to be discounted back to present at a 13 percent rate (Ke = 13 percent).

a. Project dividends for years 1 through 4 (the first year is already given). Round all values that you compute to two places to the right of the decimal point throughout this problem.

b. Find the present value of the dividends in part a.

c. Project the dividend for the fifth year (D5).

d. Use Formula 7–5 to find the present value of all future dividends, beginning with the fifth year’s dividend. The present value you find will be at the end of the fourth year. Use Formula 7–5 as follows: P4 = D5 (Ke – g).

e. Discount back the value found in part d for four years at 13 percent.

f. Add together the values from parts b and e to determine the present value of the stock.

7-10.
a.
Year
Dividends (20% growth)


1
$4.00


2

  4.80


3
  5.76


4
  6.91


b.
Year
Dividends (20% growth)
P.V. Factor 13%
P.V. of Dividends

1
$4.00
.885
$ 3.54


2
4.80
.783
   3.76


3
5.76
.693
   3.99


4
6.91
.613
   4.24






$15.53
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Nonconstant growth dividend model
11. The Fleming Corporation anticipates a nonconstant growth pattern for dividends. Dividends at the end of year 1 are $2 per share and are expected to grow by 16 percent per year until the end of year 5 (that’s four years of growth). After year 5, dividends are expected to grow at 6 percent as far as the company can see into the future. All dividends are to be discounted back to the present at a 10 percent rate (Ke = 10 percent).

a. Project dividends for years 1 through 5 (the first year is already given as $2). Round all values that you compute to two places to the right of the decimal point throughout this problem.

b. Find the present value of the dividends in part a.

c. Project the dividend for the sixth year (D6).

d. Use Formula 7–5 to find the present value of all future dividends, beginning with the sixth year’s dividend. The present value you find will be at the end of the fifth year. Use Formula 7–5 as follows: P5 = D6∕(Ke – g).

e. Discount back the value found in part d for five years at 10 percent.

f. Add together the values from parts b and e to determine the present value of the stock.

g. Explain how the two elements in part f go together to provide the present value of the stock.
7-11.
a)
Year
Dividends (16% growth)


1
$2.00


2
  2.32


3
  2.69


4
  3.12


5
  3.62


b)
Year
Dividends
P.V. Factor 10%
P.V. of Dividends


1
$2.00
.909
$1.82


2
2.32
.826
  1.92


3
2.69
.751
  2.02


4
3.12
.683
  2.13


5
3.62
.621
  2.25





 $10.14


[image: image15.wmf]65

c)        DD(1.06)$3.62(1.06)$3.84

===



[image: image16.wmf]56e

5

d)       PD/(Kg)

         $3.84/(.10.06)

        $3.84/(.04)

        P$96

=-

=-

=

=


e) 
P.V. of $96 for 5 years at 10%


$96 ( .621 = $59.62

f)
Part b (1st 5 years)


$10.14


Part e (thereafter)


  59.62


Total Present Value (price)

$69.76

g) You are combining the two different cash flows that make up the current stock value P0. That is, you are adding together the present value of the dividends plus the present value of the future stock price.

Nonconstant growth dividend model
12. Rework problem 11 with a new assumption—that dividends at the end of the first year are $1.60 and that they will grow at 18 percent per year until the end of the fifth year, at which point they will grow at 6 percent per year for the foreseeable future. Use a discount rate of 12 percent throughout your analysis. Round all values that you compute to two places to the right of the decimal point.

7-12.
a)
Year
Dividends (18% growth)


1
$1.60


2
  1.89


3
  2.23


4
  2.63


5
  3.10


b)
Year
Dividends
P.V. Factor 12%
P.V. of Dividends


1
$1.60
.893
$1.43


2
1.89
.797
  1.51


3
2.23
.712
  1.59


4
2.63
.636
  1.67


5
3.10
.567
  1.76




$7.96
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g) You are combining the two different cash flows that make up the current stock value P0. That is, you are adding together the present value of the dividends plus the present value of the future stock price.
Combined earnings and dividend model
13. J. Jones investment bankers will use a combined earnings and dividend model to determine the value of the Allen Corporation. The approach they take is basically the same as that in Table 7–2 in the chapter. Estimated earnings per share for the next five years are:
	2008
	$3.20

	2009
	3.60

	2010
	4.10

	2011
	4.62

	2012
	5.20


a. If 40 percent of earnings are paid out in dividends and the discount rate is 11 percent, determine the present value of dividends. Round all values you compute to two places to the right of the decimal point throughout this problem.

b. If it is anticipated that the stock will trade at a P/E of 15 times 2012 earnings, determine the stock’s price at that point in time and discount back the stock price for five years at 11 percent.

c. Add together parts a and b to determine the stock price under this combined earnings and dividend model.

7-13. 
a)


	Year
	Estimated E.P.S.
	Payout Ratio
	Estimated Dividends Per Share
	P.V. Factor (11%)
	Present Value

	2008
	$3.20
	.40
	$1.28
	.901
	$1.15

	2009
	  3.60
	.40
	  1.44
	.812
	  1.17

	2010
	  4.10
	.40
	  1.64
	.731
	  1.20

	2011
	  4.62
	.40
	  1.85
	.659
	  1.22

	2012
	  5.20
	.40
	  2.08
	.593
	  1.23

	
	
	
	
	
	$5.97


b)

	Year
	E.P.S.
	P/E
	Price
	P.V. Factor (11%)
	Present Value

	2012
	$5.20
	15
	$78.00
	.593
	$46.25


c)
Part a

$  5.97

Part b

  46.25

Stock Price
$52.22
P/E ratio analysis
14. Mr. Phillips of Southwest Investment Bankers is evaluating the P/E ratio of Madison Electronics Conveyors (MEC). The firm’s P/E is currently 17. With earning per share of $2, the stock price is $34.

The average P/E ratio in the electronic conveyor industry is presently 16. However, MEC has an anticipated growth rate of 18 percent versus an industry average of 12 percent, so 2 will be added to the industry P/E by Mr. Phillips. Also, the operating risk associated with MEC is less than that for the industry because of its long-term contract with American Airlines. For this reason, Mr. Phillips will add a factor of 1.5 to the industry P/E ratio.

The debt-to-total-assets ratio is not as encouraging. It is 50 percent, while the industry ratio is 40 percent. In doing his evaluation, Mr. Phillips decides to subtract a factor of 0.5 from the industry P/E ratio. Other ratios, including dividend payout, appear to be in line with the industry, so Mr. Phillips will make no further adjustment along these lines.

However, he is somewhat distressed by the fact that the firm only spent 3 percent of sales on research and development last year, when the industry norm is 7 percent. For this reason he will subtract a factor of 1.5 from the industry P/E ratio.

Despite the relatively low research budget, Mr. Sanders observes that the firm has just hired two of the top executives from a competitor in the industry. He decides to add a factor of 1 to the industry P/E ratio because of this.

a. Determine the P/E ratio for MEC based on Mr. Phillips’ analysis.

b. Multiply this times earnings per share, and comment on whether you think the stock might possibly be under- or overvalued in the marketplace at its current P/E and price.
7-14.
a)
Industry P/E ratio



16.0



Superior growth



+2.0



Lower risk




+1.5



Higher debt ratio



(0.5



Lower R&D




(1.5



Improved management


+1.0


P/E ratio based on Mr. Phillips Analysis
18.5

b) 
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Based on Mr. Phillip’s analysis, it appears the stock with a current P/E of 17 and price of $34 is undervalued. Of course, as will be pointed out in Chapter Ten, a strong believer in the efficient market hypothesis would question the notion of undervaluation. He (or she) would argue that all stocks tend to be at an equilibrium price at any point in time (or very quickly adjusting to that price).
P/E ratio analysis
15. Refer to Table 7–4. Assume that because of unusually bright long-term prospects, analysts determine that Johnson & Johnson’s P/E ratio in 2007 should be 10 percent above the average high J&J P/E ratio for the last 10 years. (Carry your calculation of the P/E ratio two places to the right of the decimal point in this problem.) What would the stock price be based on projected earnings per share of $4.23 (for 2007)?

7-15.
J&J average high P/E for last 10 years
27.00


10% above S&P



(1.10


Johnson & Johnson’s P/E ratio

29.70


Stock Price = Projected EPS $4.23 x Estimated P/E Ratio of 29.70 

Stock Price = $.4.23 x 29.70 = $125.63

P/E ratio analysis
16. Refer to problem 15, and assume new circumstances cause the analysts to reduce the anticipated P/E in 2007 to 20 percent below the average low J&J P/E for the last 10 years. Furthermore, projected earnings per share are reduced to $3.25. What would the stock price be?

7-16.
J&J average low P/E for last 10 years
19.48


20% below S&P



 ( .80

Johnson & Johnson’s P/E ratio

15.58


Stock Price = Projected EPS $3.25 x Estimated P/E ratio of 15.58

Stock price = $3.25 x 15.58 = $50.64

Income statement method of forecasting
17. Security analysts following Health Sciences, Inc., use a simplified income statement method of forecasting. Assume that 2007 sales are $30 million and are expected to grow by 11 percent in 2008 and 2009. The after-tax profit margin is projected at 6.1 percent in 2008 and 5.9 percent in 2009. The number of shares outstanding is anticipated to be 700,000 in 2008 and 710,000 in 2009. Project earnings per share for 2008 and 2009. Round to two places to the right of the decimal point throughout the problem.

7-17.
Year
Sales (Projected)
Aftertax Profit Margin
Earnings
Shares
EPS

2008
$33,300,000
6.1%
$2,031,300
700,000
$2.90

2009
36,963,000
5.9%
$2,180,817
710,000
$3.07

P/E ratio and price
18. The average P/E ratio for the industry that Health Science, Inc. is in is currently 24. If the company has a P/E ratio 20 percent higher than the industry ratio of 24 in 2008 and 25 percent higher than the industry ratio (also of 24) in 2009:

a. Indicate the appropriate P/E ratios for the firm in 2008 and 2009.

b. Combine this with the earnings per share data in problem 17 to determine the anticipated stock price for 2008 and 2009. Round to two places.

7-18.
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P/E ratio and price
19. Relating to problems 17 and 18, determine the price range in 2009 if the P/E ratio is between 27 and 33.
7-19.
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Answers to Text Discussion Questions – Appendix 7-A

7A-1.
No. The sustainable growth model is only appropriate for firms that exhibit a constant pattern of growth and reinvestment.

7A-2.
If more dividends are paid out, there will be a reduction in the equity base, and this will cause a decrease in the growth of earnings per share.

Solutions to Problems—Appendix 7-A

7-A1.
a)
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b) 
[image: image26.wmf]Share

Per 

 

Earnings

Share

Per 

 

Dividends

Share

Per 

 

Earnings

Ratio

Retention 

-

=









[image: image27.wmf]%

70

60

.

2

$

82

.

1

$

60

.

2

$

78

$.

60

.

2

$

=

=

-

=



Book value per share = Beginning book value + Retained Earnings



(end of 2008)
   per share (beg. 2008)        (EPS-DPS)



     $14.82
        =       $13.00

   +     $1.82



c)
EPS2009 = ROE 
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$2.96 = 20% 
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d)
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This value can also be found, by multiplying the return on equity times the retention ratio.



g = Return on Equity 
[image: image31.wmf]´

 Retention Ratio



14% = 20% 
[image: image32.wmf]´
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e)
It will be 14%, the value determined in question d.

Chapter 7 Solution to Investment Advisor Problem

Beginning students in investments often misinterpret a high P/E ratio for a cyclical company as a sign of strength when it is quite the opposite. As an example, GM traditionally trades at a P/E of six or seven in good times and 50 or 80 in bad times (if it has any earnings or P/E ratio at all).

This mathematical property takes place when earnings decline sharply but the stock price does not decline by a similar amount. This is the case with Norton Software.  Earnings declined from $2.81 to $1.51 between 2006 and 2007, but the stock price only fell from $79 to $75.  This forced the mathematically determined P/E ratio to go from 28.1 to 49.7. Investors are probably saying the firm will eventually return to a more normal level of earnings so they are not punishing the stock price too much.

If a student goes through The Wall Street Journal, he or she can normally find 50 to 100 examples of the “superficially high” P/E ratio described in this example. 

13.85% or


approx. 14%
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