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Chapter 4: Bond and Stock Valuation

Answers to End of Chapter Questions

4-1. As required return increases, the price of a financial asset decreases, and vice versa.

4-2. Par value is the principal amount of a bond, which is repaid when the bond matures.  Maturity date is the time when the principal amount is repaid.  The bond coupon is the dollar interest payment made by the bond.  The coupon yield is the coupon paid by the bond divided by the price of the bond and the yield to maturity is the discount rate of the bond, or the percent that the bond is returning to investors who hold the bond to maturity.  A yield curve is a picture of what interest rates are paid on bonds of varying times to maturity.

4-3. A bond’s coupon rate will exceed its coupon yield when the bond price is greater than face value.

4-4. A pure discount bond is one that is originally issued at a discount.  For example, treasury bills are issued at a discount.  A security with a face value of 10,000 might sell for $9,980.  A bond selling at a discount is one that originally was selling for, say $1,000, but now is selling for $950 because interest rates have risen since the bond was first issued.

4-5. Using a numerical example to illustrate, you issue a $1,000 face value 10-year bond, with a coupon of $80.  Interest rates fall to 6%.  The coupon rate is still 8%.  The bond’s price is now $1,147.  The coupon yield is 80/1147 = 0.07 or 7%.  The yield to maturity is 6%, the going interest rate for bonds of this type.  The coupon rate will be the highest number of the three and the yield to maturity the lowest.

4-6. The treasury bonds will all carry the same default risk – none – and the same maturity risk (5 years.)  They all should be trading at about the same yield to maturity.

4-7. Interest rate risk is higher for longer term bonds.  This is because you will be receiving the cash flows from the bond further in the future.  A change in interest rates will result in a bigger price change for a longer term bond than for a shorter term bond.

4-8. Under the expectations hypothesis, there is no maturity risk premium, so interest rates are the same for bonds with the same risk but different maturities.

4-9. An upward sloping yield curve would mean that investors expect short term rates to rise.

4-10. Internet/newspaper exercise

4-11. The yield curve is typically upward sloping.  

4-12. The yield curve is typically downward sloping preceding recessions.

4-13. The level of interest rates was substantially higher in the late 1970s and early 1980s.  Investors expected interest rates to come down and lowered long-term interest rates accordingly.  Interest rates in the 1990s have been much lower than average, reflecting very low inflation expectations.

4-14. Preferred stock is a perpetuity – providing the same dividend every year, the classic definition of a perpetuity.

4-15. This statement is incorrect.  While the dividend growth model can’t be used, the model is still valid.  Even if a firm does not pay a dividend and has no intention of declaring a dividend, at the very least it will have a liquidating dividend.  At some point, when the company dissolves or is acquired, it will pay stockholders their share of the firm’s assets in liquidation.  The present value of this expected future, liquidating dividend is the value of the stock price today.  If there is a secondary market for the security, then this value can be claimed at any time in the form of capital gains.

4-16. A company experiencing rapid growth may not be able to sustain that growth.  Investors may have more difficulty valuing a high growth company and be become overly optimistic about the company, pushing the price higher than future cash flows warrant.  If the price has been pushed too high, in other words, the company is overpriced, then the investor may lose when the market later corrects for the overpricing.

4-17. Growth rates are very difficult to predict.  A firm usually experiences high growth at the beginning of its life, then slower growth as it matures, and finally higher growth again when competitors exit the business.  A firm rarely has the same, steady growth rate year after year.

4-18. The value of a company is the sum of its discounted cash flows.  This looks at the earning power of its assets, not the value of the assets themselves. Book value could be greater than market value if the assets on a company’s books are overvalued, or another party could make better use of the assets than the company can.  A real world example of this is the liquidation of First City Bancorporation.  This Texas-based bank was closed by the FDIC which estimated that liquidating the bank would create a loss.  By the time the bank actually sold its subsidiary banks, the market for banks had changed and the firm’s liquidation value was greater than the value of its liabilities, creating a surplus instead of a loss.

Solutions to End of Chapter Problems

4-1.

Cash flows from the royalties are:

	Year 1
	
	Year 2

	Month
	Cash Flow
	
	Month
	Cash Flow

	1
	400,000
	
	1
	150,000

	2
	380,000
	
	2
	150,000

	3
	361,000
	
	3
	150,000

	4
	342,950
	
	4
	150,000

	5
	325,803
	
	5
	150,000

	6
	309,512
	
	6
	150,000

	7
	294,037
	
	7
	150,000

	8
	279,335
	
	8
	150,000

	9
	265,368
	
	9
	150,000

	10
	252,100
	
	10
	150,000

	11
	239,495
	
	11
	150,000

	12
	227,520
	
	12
	150,000

	
	
	
	
	

	Year 3
	
	Year 4

	Month
	Cash Flow
	
	Month
	Cash Flow

	1
	100,000
	
	1
	50,000

	2
	100,000
	
	2
	50,000

	3
	100,000
	
	3
	50,000

	4
	100,000
	
	4
	50,000

	5
	100,000
	
	5
	50,000

	6
	100,000
	
	6
	50,000

	7
	100,000
	
	7
	50,000

	8
	100,000
	
	8
	50,000

	9
	100,000
	
	9
	50,000

	10
	100,000
	
	10
	50,000

	11
	100,000
	
	11
	50,000

	12
	100,000
	
	12
	50,000


Discounting these cash flows at 0.5% a month gives a value of $6,729,012.  An investor should pay no more than this amount for this royalty stream.

4-2.
Coupon rate = ( $45 x 2) ÷ $1,000 = $90 ÷ $1,000 = 9%
Coupon yield = $90 ÷ $1,050 = 8.57%
4-3.
Annual coupon = .08 x $1,000 = $80

Coupon yield = annual coupon/market price

0.06 = $80/price

0.06 x price = $80

Price = $1,333.33

4-4. Semiannual interest = ½ x .08 x $1,000 = $40; discount rate = .07/2 = .035;

number of periods = 2 x 5 yrs = 10 periods.

Price 
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4-5.
Discount rate = .09/2 = .045

Price 
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When the YTM was 7%, the bond sold at a premium because the yield was below the 8% coupon rate.  When the YTM was 9%, the bond sold at a discount because the yield was above the 8% coupon rate.

4-6.
Annual interest = $100; number of periods = 4 yrs, YTM = 10%

Price 
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Since the coupon interest ($100/$1,100 = 10%) equals the YTM, this bond is priced at par.  This problem can be solved without making calculations.

4-7. Semiannual interest = ½  x $100 = $50; number of periods = 2 x 4 yrs = 8 periods,

semiannual YTM = 10%/2 = 5%

Price 
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You get the same price as in the previous problem.  This is because bonds are both yielding their coupon rate.  When that happens, price equals par value. If this calculation is repeated for any situation other than when the periodic coupon rate equals the periodic discount rate, the semiannual bond will be priced differently than the annual bond.

4-8.
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; solve for r which in this case is the YTM. 

Calculator solution: r = 8.25% = YTM 

Excel solution:

Follow steps listed in the problem for Excel solution.

4-9.
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solve for r, which in this case is the YTM. 

Calculator solution: r/2=4.12%; r = 2 x 4.12% = 8.24% = YTM

Excel solution:  When you perform the calculation as instructed in Excel you obtain a value of 4.12%, which is the semiannual interest rate, r/2.  By convention, bond interest rates are usually quoted in annual terms.  If you multiply 4.12% by 2 you get 8.24% which is the same value you would get by solving the general equation for r.

Remember, when we convert a semiannual rate into an annual rate just by multiplying it by 2, as we have done above, we are calculating a simple annual rate, not an effective annual rate.  This is the usual convention in bond markets.

Why is this value of 8.25% calculated in problem 4-8 with annual interest just slightly above the 8.24% figure we obtain when we allow the bond to pay interest semiannually?  Note that whether the bond pays cash annually or semiannually, the total amount of cash it pays over time is the same.  The only difference is that when the bond pays interest twice a year, investors receive the cash a little earlier on average.  Intuitively, this should make the bond more valuable because a dollar received today is always worth more than a dollar received tomorrow.  However, this problem asks you to hold the price constant.  Therefore, the only variable that can adjust is the YTM.  The YTM in this problem is a little lower than in 4-8 because investors receive cash sooner, thereby lowering slightly the discount rate needed to equate the future cash flows to the $925.30 present value. 

4-10.
Semiannual interest = ½ x .06 x $1,000 = $30; number of periods = 2 x 5 yrs = 10 periods, price = $1019.50

Price 
[image: image7.wmf]50

.

019

,

1

$

)

2

1

(

030

,

1

$

...

)

2

1

(

30

$

)

2

1

(

30

$

10

2

1

=

+

+

+

+

+

+

=

YTM

YTM

YTM


Using a financial calculator, semiannual yield is 2.774%.

Annual yield is 2.774 x 2 = 5.55%

4-11.
Semiannual interest = ½ x .02 x $1,000 = $10; number of periods = 2 x 8 yrs = 16 periods, price = $919.25

Price 
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Using a financial calculator, semiannual yield is 1.575%.

Annual yield is 1.575 x 2 = 3.15%

4-12. Both bonds: Par = $1,000; c/2 = $40; Semiannual interest r = 6% and 10%;

Bond 1, n=2 yrs; Bond 2, n = 10 yrs.
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Formula:  Price

When the interest rate drops to 6%, the price of the 2-year bond increases to $1,037.17 and the price of the 10-year bond rises to $1,148.78.  When the interest rate rises to 10%, the 2-year bond price drops to $964.54, but the 10-year bond price drops to $875.38.  The pattern we observe is that the price of the long-term bond moves much more in response to interest rate changes than does the price of the short-term bond.

4-13.
Treasury bond: Par = $1,000; Semiannual interest; c = .06 x $1,000 = $60; c/2 = $60/2 = $30; n = 5 years; 2n = 2  x 5 yrs = 10 periods; r = YTM = 6.5%; r/2 = 6.5%/2 = 3.25%.

Price 
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Calculator solution: Price = $978.94
4-14.
On July 11, 2002 A3/A- 5 yr yield spread is 107, or 1.07%

r = YTMadjusted = 6.50% + 1.07% = 7.57%

r/2 = 7.57% / 2 = 3.785%

Price 
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Calculator solution: Price = $935.64
Price Difference from Treasury Bond in Problem 4-13:

$935.64 - $978.94 = -$43.30
This bond sells for $43.30 less than the comparable Treasury bond in Problem 4-13. 

4-15.
The price of the stock would be determined using the zero growth model and dividing the $8 dividend by the required rate of return of 10% ($8 ÷ 0.10).  This results in a price of $80 per share.

4-16.
The price of the stock is the dividend of $4 divided by the discount rate.  $33 = $4/r, r = 12.1%

4-17.
Price is dividend divided by discount rate, $65 = Dividend/.12, Dividend = $7.80.

4-18.
Constant growth model: D1 = $2.45; g = 5%; r = 13%. 

The price of Zenith stock would be 
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4-19.
Zenith pays a dividend of $2.45, which represents 50% of earnings, so earnings must be $2.45 x 2 = $4.90.  Zenith’s stock price (from the previous problem) is $30.63.  P/E ratio = $30.63/$4.90 = 6.25 times.

4-20.
If dividends grow at 8%, rather than 5%:

The price of Zenith stock would be 
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The new P/E ratio is 49/4.9 = 10 times.

4-21.
P = $39; r = 10%, D1 = $1.95
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$3.90 – 39g = $1.95

39g = $1.95

g = $1.95 ( 39 = .05 = 5%

4-22.
The best way to begin this problem is to write down the series of dividend payments that the company will make on September 22 in each of the next several years.

    t
   Dt
2005
$1.50

Dividends grow at g1= 20% per year though 2008,

2006
$1.80

and starting in 2009, dividends grow at g2 =  4% per year.

2007
$2.16

2008
$2.59

Required return, r = 16%.

2009
$2.69

2010
$2.80

a.
The value of the stock on 9-23-04 can be broken into two pieces.  First, calculate the value of the constant growth stream that begins on 9-22-08.  The present value of this stream can be determined by using the constant growth model:


[image: image14.wmf]42

.

22

$

04

.

16

.

69

.

2

$

2009

2008

=

-

=

-

=

g

r

D

P


Notice that $22.42 represents the value as of September 2008 of the dividend stream that begins on 9-22-09.  Next, to calculate the price as of 9-23-04 we have to calculate the present value of the first four dividend payments and add the fourth dividend to the value of the constant growth stream calculated above.
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The only tricky part to this problem is the last term.  We discount both the $2.59 dividend and the $22.42 perpetuity value back four years because the dividend occurs in September 2008 and because $22.42 represents the present value as of September 2008 of all dividends that occur in years 2009 and beyond.

b. To solve for the value on 9-23-05 we take the same approach as in part a except that we are valuing the stock one year later.  This means that the $1.50 dividend has already been paid and all other dividends are one year closer than they were in part a.
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c. The percentage change in the stock price from part a to part b is an increase of 7.57%.

d.
The total return on the investment would be 
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Rounding to the nearest one-tenth of one percent, the rate of return is 16%, exactly what investors in this company require. 8.4% ($1.50÷$17.83) from the dividend and the remaining 7.6% of the return [($19.18 - $17.83)÷$17.83] comes in the form of a capital gain.

e. On 9-23-08, only the 4% constant growth perpetuity remains, so the price of the stock is just $22.42.

f. On 9-23-09, the price of the stock should be 
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g.
If an investor bought the stock at the price of $22.42, received the $2.69 dividend, and then sold the stock for $23.33, the total return would be
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Again, the one-year rate of return on the stock is just about what investors require, 16% (if we didn’t round off any numbers we would get exactly 16%).  Of this 16% return, about 12% ($2.69 ÷$22.42) comes from the dividend and 4% [($23.33 - $22.42) ÷$22.42] comes from the capital gain.  This illustrates a general principle.  When a stock is in a long-term steady growth phase, the price of the stock should grow at the same rate at which the dividend grows (provided that the required rate of return does not change).

4-23.
Dividend0 = Today’s dividend (2004) = $1.50

Dividend1 (2005) = $1.50 x 1 + g) = $1.50 x 1.25 = $1.875

Dividend2 (2006) = $1.875 x 1.25 = $2.34

Dividend3 (2007) = $2.34 x 1.25 = $2.93

Dividend4 (2008) = $2.93 x 1.05 = $3.08
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Price on March 30, 2004 (today): 
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Price in 2005:

Dividend1 = $2.34

Dividend2 = $2.93

Price2 = $34.22
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Price on March 30, 2008 (Year 4): price in year 3 x 1.05 = $34.22 x 1.05 = $35.93

4-24.


a.
Terminal value in 2009: 
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Cash flows

Year

Free cash flow

1 (2005)

$250,000

2 (2006)
  
290,000

3 (2007)
  
320,000

4 (2008)
  
360,000

5 (2009)
  
400,000 + 5,200,000 = 5,600,000

Total company value 
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b. Common stock value = total value – debt value – preferred stock value = $4,088,547 – $1,400,000 -$500,000 = $2,188,547


c.
Value per share = Common stock value/number of shares = $2,188,547/220,000



 = $9.95/share

4-25.


a.
Terminal value in 2008: 
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Cash flows:

Year

Free Cash Flow

1 (2005)

$  750,000

2 (2006)
    
850,000

3 (2007)
 
 1,000,000

4 (2008)
  
1,150,000 + 19,741,667 = $20,891,667

Total company value
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Common stock value = total company value – value of debt – value of preferred stock 

= $16,975,868 – $2,500,000 - $1,200,000 = $13,275,868

Value per share = Common stock value/number of shares = $13,275,868/1,000,000 = $13.28/share

b. Yes, buy the stock because it is slightly underpriced at $13, compared to an intrinsic value of $13.28 a share.


c.
If the growth rate were 4%, then the terminal value and total value of the company would be higher and would provide a more clearcut “yes” answer to buying the stock.

4-26.
If the Finish Line paid out 100% of next year’s earnings, and if investors expected the firm to continue to pay the same amount of cash in perpetuity, then the price of the stock would be
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Because the actual price of the stock is $10, the market believes that the present value of the company’s future growth opportunities, PVGO, equals $2.50 ($10.00 - $7.50) per share.

4-27.
Next year’s dividend will be $5 ($50% x $10).  If the dividend grows at 5% forever and investors require a 15% rate of return, substituting into the constant growth model the price of the stock will be:
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At a price of $50 the P/E ratio equals 5 ($50 ÷ $10).

� EMBED Equation.3  ���
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