Chapter 7 Solution Guide:
1. Economists define the opportunity cost of an asset as either (a) the value of the next most attractive alternative asset or use for which an investor could pay, or (b) the sacrifice of doing something else. This concept is closely linked to the financial concept of the required rate of return, defined as the minimum rate of return necessary to induce an investor to buy and hold an asset. Thus, an asset must bring to its holder at the minimum a given return on his or her money before he or she will be willing to invest in it. The cost of capital is a financial concept relating the rate of return required for an investment project of the firm with the capital structure of the firm and required rate of return for each component of the capital structure.

    As it is the financial manager’s ultimate goal to maximize the terminal wealth of shareholders, it is therefore necessary for the financial manager to know how to determine the value of, the firm and the related concepts needed for planning and analysis.

2.


a.
EPS represents earnings per share; DPS represents dividends per share; and, PPS repres​ents price per share.
b.
DOL represents the degree of operating leverage which measures the percentage change in EBIT attributable to a one percent change in sales volume.  DFL represents the degree of fi​nancial leverage which measures the percentage change in EPS attributable to a one percent change in EBIT, CLE represents the combined leverage effect which is defined as the product of DFL and DOL.   CLE also measures the percentage change in EPS attributable to a one percent change in sales volume.
c.
M & M's Proposition I with taxes states that the value of a levered firm exceeds that of an unlevered firm in the same business risk class with the same expected earnings by an amount τcB, where τc represents the corporate tax rate and B represents the value of the levered firm's debt.
d.
Miller's proposition is that in the presence of both corporate and personal taxes, there is an optimal aggregate debt/equity ratio. For a single firm, however, the equilibrium position in the bond market is such that the price paid for debt balances the increase in the firm's value that can accrue from the corporate tax advantage of the issuance of debt; thus, the net effect is zero.
e.
Agency costs are legal and contract costs that protect the rights of stockholders, bondholders, and management, and arise when the interests of these parties come into conflict. (See pages 285 thru 286 of the text for a discussion of the effects of agency costs on capital structure.)
f.
The pecking order theory is based on the following:
1)
firms prefer internal financing;
2)
firms adapt their target dividend payout ratio to investment opportunities;
3)
if internally generated cash flows are less than investment outlays, the firm first draws down its cash balance or marketable securities portfolio; and,
4)
if external financing is required, the firm issues the safest security first (e.g. bonds first and equity as a last resort).
3. Perpetuity bonds represent an extreme case where the bond has no maturity date; essentially, they provide eternal interest payments. The value of these bonds can be found by PV－CF/r, where PV = present value, CF = the cash flow received, and 4 = the required rate of return.

    Term bonds which represent the majority of outstanding bonds, mature at some definite period in time. The valuation formula for a term bond can be written as
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, where It = coupon payment, P = principal amount (face value), and n = periods to maturity.

    Discount bonds are those with low or no periodic interest payments, and are therefore sold to the investor at a deep discount in price. Convertible bonds are really two instruments in one. There is a debt portion that guarantees a fixed payment for the life of the bond, and an equity kicker that allows the bondholder to reap the gains due to increase in the equity value by conversion 0 The “conversion price” of the bond is the current price of the bond divided by the conversion ratio (number of shares into which the bond is convertible), as
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where P = market value, r = coupon rate, F = face value, ki = effective interest rate at the end of the period m (now), n = original maturity, j = number of periods from issue until conversion, F′ = value at conversion date, and 
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 = marginal corporate tax rate.

    It should be noted, however, that this is only an estimate, since there are several unknowns when one is dealing with convertible bonds. For further discussion, the reader is referred to Brigham (1966) and Baumol, Mackiel, and Quandt (1966).
4. The optimal capital structure can be theoretically determined using M&M's model both with and without corporate taxes as well as Miller's argument with both personal and corporate taxes. None of these theories, however, suggest the traditional U-shaped cost of capital curve to which many practicioners subscribe. Some factors that can be incorporated into theoretical models which might lead to the U-shaped cost of capital curve include agency costs, bankruptcy costs, and imperfect markets. A discussion of the traditional view of cost of capital and the noted factors is given on pp.281-287.

5. The four alternative common stock valuation methods are (a) the dividend stream approach, (b) investment opportunity approach, (c) discounted cash flow approach, and (d) the earnings stream approach.
    The dividends stream approach can be defined as
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where d = dividend payment, k = required rate of return, and Pn = price of stock at some future period n, when it is sold. Pn is merely the sum of dividends to be received from period n forward into the future. Thus the value of the stock at the present can be expressed as an infinite series of dividend payments discounted to the present.

    The investment opportunity approach can be defined as
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, where 
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 = current expected EPS, b = investment as a percentage of total earnings, r = internal rate of return, and Vo and k = the current market value of a firm and the required rate of return, respectively. This implies that the market value per share can be decomposed into two components: the perpetual (
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/k), and the growth opportunity [b(r – k)/k – br] components. If all sources of funds are due to the retained earnings, then this equation reduces to
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where Do is the total current dividend payments and g is the growth rate. If both sides are divided by the total number of common shares outstanding, n, then it reduces to Po = do/(k – g), which is the well-known Gordon dividend valuation model discussed previously.

6. The Degree of Financial Leverage is defined as the percentage change of EPS over the percentage change of EBIT, or
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where 
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 = interest payment or debt. This can also be expressed as
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    The Degree of Operating Leverage is defined as the percentage change in profits over the percentage change in sales, or
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    Combining the DFL with the DOL, we obtain


[image: image13.wmf]Q(PV)

CLEDFLDOL

Q(PV)Fi

b

-

=´=

---

 where CLE = the combined leverage effect.

    DOL, DFL, and CLE can be used in financial analysis to measure the impact of debt financing, and the resulting effects on EPS. Hilliard and Leitch (1975) used a log-normal approach to analyze the costs, volume, and profit relationship. The detailed analysis associated with the stochastic DOL, DFL, and CLE can be found in Hilliard, Lee, and Leitch (1983).

7. In establishing their theory, M & M assumed that (a) capital markets are perfect, (b) individuals and firms can lend and borrow at the same risk-free rate, (c) firms use risk-free debt and risky equity, (d) there are only corporate taxes, and (e) all cash flow streams are perpetuities (i.e., no growth).
   Proposition I is the value proposition; Proposition II is the cost of capital determination proposition; Proposition III is the investment decision proposition.

    In providing Proposition I without taxes, we first assume two firms are in the same risk class and with the same expected return, 
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. Company 1 is financed entirely by issuing common stock and Company 2 has debt in its capital structure. M & M argued that the market value of Company 1 (v1) should be equal to that of Company 2 (v2). If the market value of these two firms is different because their capital structure is different, then an investor can use “homemade leverage” and an “arbitrage strategy” to increase his/her return. Homemade leverage is used to refer to the leverage created by individual investors who sell their own debt. There are two possible cases, (v2 > vl) and (vl > v2), that should be considered in proving the M & M Proposition I without taxes. Investors can buy the common stock of either Company 2 or 1.

     In equilibrium, we must have v2 = v1. If v2 is not equal to v1, then the market is not in an equilibrium condition; therefore arbitrage opportunities would exist for the investor. If the market value of the leveraged (v2) is larger than the value of the unleveraged firm (v1), then the investor could sell shares of Company 2 and acquire instead shares of Company 1. As long as v2 > vl, the return on Company 1 will be greater than that on Company 2. This arbitrage process will continue until it brings the market value of the leveraged firm equal to the market value of the un1everaged firm.

    When v2 < vl, then investors in Company 1 can exchange their shares for the second company’s shares or bonds. This same process will continue as long as v2 < vl until equilibrium is reached.

    Miller (1977) modified the results of the without-tax case by adding personal and corporate taxes obtaining
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where 
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 are the corporate ax rate, personal tax rate on equity income, and the personal tax from bond income for the jth firm, respectively. We thus find that the advantage of using debt in a case with both corporate tax and personal tax will be smaller than in a case with only corporate tax. Miller derived conditions in which the advantage of debt vanishes completely; (i) 
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, and (ii) supply rates of return for bonds equal the demand rates of return for bonds. When the tax advantage is zero, then the procedure of the M & M Proposition I is identical to that discussed above. If the tax advantage does not vanish, then following Proposition I with tax does not hold, and implies that the un1everaged firm is overranked or undervalued.
8. According to M & M, it is argued that a firm should use either no debt or 100-percent debt. In other words, no optimal capital structure exists for the firm. However, both classical and (some) modern theories demonstrate that there does exist an optimal capital structure for a firm. Theoretically, risky debt and agency cost are generally used to justify the existence of optimal capital structure.
9. In practice, industry averages for leverage ratios (such as D/E, D/TA, T/E, etc.) are generally used by managers to guide their firm’s financing and dividend policy. In summary, the results of valuation and optimal capital structure can at least be useful for financial planning and forecasting.
  (i)
Using stock financing, EPS can be calculated as follows:
    a) total number of shares outstanding = ($30,000/10)+($50,000/50) = 4000
      shares
    b) current EBIT = ($6)(3000)×2 + ($10,000×6%) = $36,000 + $600 =
      $36,600
    c) 
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  ii) Using debt financing, the EPS can be calculated as:
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 iii) 
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a. Nominal interest rate = 120/1,200 = 10 % 
Effective interest rate = 10% (1 – .4) = 6%


	
	EBIT
	800 million

	Less:
	Interest
	120 million

	
	EBT
	680 million

	Less:
	Tax
	272 million

	
	Net income
	408 million


EPS = Net income/# of Shares outstanding = 408/20 = $20.4 per share
c.
Rate of return on assets:
NI/Assets = 408/2000 = 20.4%
10. Using the data for the four auto companies’ EPS and DPS contained in Part C of this solutions manual, we have:
	
	 AMC 
	 Chrysler 
	 Ford 
	 GM 
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	.017
	.941
	2.701
	4.266

	K
	15.57%
	21.25%
	9.86%
	9.26%

	g
	－.05
	－.08
	.00
	.00


P(AMC) = .017/(.1557+.05) = $0.08
P(Chrysler) = .941/(.2l + .08) = $3.24

P(Ford) = 2.70/(.986 + .00) = $27.39
P(GM) = 4.266/(.0926 + .00) = $4.61
To use the growth opportunity method, we need additional information e.g., internal rate of return and investment information.
12.


Firm A
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Solving for re:

 re = (4/3)r – 1.54 = 13.333 – 1.54 = 11.793%
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Firm B
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Solving for re (given r = 11%): 
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Since firm B has a higher return and variance than firm A, the dominance principle cannot be used to select the best investment. However, Sharpe's portfolio performance measure discussed in Chapter 6 can be used.
Sharpe’s measure is defined as 
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Firm A: 
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Firm B: 
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Since 1.01 is larger than .794, an investment in company B should be made.
13.

a.
k = D1/P0 + g

0.15 = $3/$40 + g ( g = 0.075 = 7.5%


b.
P0 = D1/(k – g) = $3/(0.15 – 0.03) = $25

The price falls in response to the more pessimistic dividend forecast.  The forecast for current year earnings, however, is unchanged.  Therefore, the P/E ratio falls.  The lower P/E ratio is evidence of the diminished optimism concerning the firm's growth prospects.

14.

a.
g = ROE  b = 15%  0.45 = 6.75%

D1 = $3(1 – b) = $3(1 – 0.45) = $1.65

P0 = D1/(k – g) = $3/(0.14 – 0.0675) = $41.38

15.

a.
k = rf + (rM) – rf ] = 5% + 1.1(12% – 5%) = 12.7%

g = 2/3 12% =8%

D1 = E0(1 + g) (1 – b) = $2(1.08) (1/3) = $0.72


[image: image33.wmf]1

0

D

$0.72

P$15.32

kg0.12.70.08

===

--


b.
Leading P0/E1 = $15.32/$2.16 = 7.09

Trailing P0/E0 = $15.32/$2.00 = 7.66

c.
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d. Now, you revise b to 1/3, g to 1/3  12% = 4%, and D1 to:

E0 ( 1.04  (2/3) = $1.39

Thus:

V0 = $1.39/(0.127 – 0.04) = $15.85

V0 increases because the firm pays out more earnings. This information is not yet known to the rest of the market.

16.

Since beta = 1.0, then k = market return = 15%

Therefore:

17% = D1/P0 + g = 6% + g ( g = 11%

17.

a.
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b. The dividend payout ratio is 10/15 = 2/3, so the retention rate is b = 1/3. The implied value of ROE on future investments is found by solving:

g = b  ROE with g = 7% and b = 1/3 ( ROE = 21%

c. Assuming ROE = k, price is equal to:
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Therefore, the market is paying $75 per share ($200 – $125) for growth opportunities.

18.

k = D1/P0 + g

         D1 = 0.5  $3.5= $1.75

          g = b  ROE = 0.4  0.25 = 0.10

          Therefore: k = ($1.75/$14) + 0.10 = 22.5%

19.

a.
k = rf +[E(rM ) – rf ] = 6% + 1.5(12% – 6%) = 15%

g = b  ROE = 0.5 25% = 12.5%
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b.
P1 = V1 = V0(1 + g) = $225  1.125 = $253.125
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20.

	Time:
	0
	1
	5
	6

	E t
	$8
	$9.6
	$19.91
	$23.89

	D t
	$0.000
	$0.000
	$0.000
	$11.94

	b
	1.00
	1.00
	1.00
	0.50

	g
	20.0%
	20.0%
	20.0%
	6.0%
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21.

	Time:
	0
	1
	2
	3

	D t
	$1.2
	$1.44
	$1.728
	$2.0736

	g
	20.0%
	20.0%
	20.0%
	3.0%


a.
The dividend to be paid at the end of year 3 is the first installment of a dividend stream that will increase indefinitely at the constant growth rate of 3%.  Therefore, we can use the constant growth model as of the end of year 2 in order to calculate intrinsic value by adding the present value of the first two dividends plus the present value of the price of the stock at the end of year 2.

The expected price 2 years from now is:

P2 = D3/(k – g) = $2.0736/(0.20 – 0.03) = $12.20

The PV of this expected price is: $12.20/1.202 = $8.47

The PV of expected dividends in years 1 and 2 is:
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Thus the current price should be: $8.47 + $2.40 = $10.87

b. Expected dividend yield = D1/P0 = $1.44/$10.87 = 0.112 = 13.25%

c.
The expected price one year from now is the PV at that time of P2 and D2:

P1 = (D2 + P2)/1.20 = ($1.44 + $12.2)/1.20 = $11.37

The implied capital gain is:

(P1 – P0)/P0 = ($11.37 – $10.87)/$10.87 = 4.57%
22.

	Time:
	0
	1
	3
	4

	E t
	$4.00
	$4.6
	$6.08
	$7.00

	D t
	$0.000
	$0.000
	$0.000
	$3.5


Dividends = 0 for the next 3 years, so b = 1.0 (100% retention rate).

a.
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b.
Price should increase at a rate of 15% over the next year, so that the HPR will equal k.

23.
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Total Leverage = DOL × DFL = (2) (1.5) = 3
24.


	B/A ratio
	Interest Rate
	Interest (million)

	0%
	
	0

	10%
	10%
	1

	30%
	12%
	3.6

	50%
	15%
	7.5


	B/A
	Net Income (million)
	ROE

	0%
	(25–0)(1–.5) = 12.5
	12.5/100 = 12.5%

	10%
	(25–1)(1–.50) = 12
	12/90 = 13.3%

	30%
	(25–3.6)(1–.5) = 10.7
	10.7/70 = 15.3%

	50%
	(25–7.5)(1–.5) = 8.75
	8.75/50 = 17.5%


25.

a.
Value of Stockholder's Equity = market value of total assets - market value of debt = 50,000 – 20,000 = 30,000
b.
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c.
NI= (30,000)(12) = $3,600
d.
According to the formula for the WACC in part (b), as more debt is used, the WACC de​creases due to the tax shield from the interest on debt.
26.


a.
Current EBIT = [NI/(1– τ)] + Interest Expense
= [(1500)(5)/(1–.34)] + (10,000)(.08) 
= 11,363.34 + 800 = 12,163.64
EBIT + 5,000 = (P – VC)Q = 20,800 
Assuming the sales figure is doubled, then:

(P – VC)Q = (20,800) (2) = 41,600 
Also, we assume that fixed cost is doubled:

(P – VC)Q - FC = 41,600 – (5000)(2) = 31,600
b.
Stock Financing Alternative

Total # of Shares = $15,000/$10 + $30,000/$15 = 1500 + 2000 = 3500 
NI = [31,600 – (10,000)(.08)] (1 – .34) = (30,800)(.66) = $20,328 
EPS = $15,400/3,500 = $4.40 per share.

Debt Financing Alternative

NI = {31,600 – I(10,000)(.08) + (30,000)(.10)]} (1 – .34)

= (31,600 - 3,800)(1 – .34) = $18,348 
EPS = $18,348/1500 = $12.23 per share
c.
DOL is the same under both alternatives:
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27.


	Sales
	600,000

	Variable Cost
	300,000

	Net
	300,000

	Fixed Cost
	100,000

	EBIT
	200,000

	Interest
	50,000

	EBT
	150,000

	Tax
	90,000

	NI (EAIT)
	60,000
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Solving for FC:
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Solving for I:
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Corporate Tax = EBT – NI = 150,000 – 60,000 = 90,000 
P = 600,000/100,000 = 6 
VC = 300,000/100,000 = 3 
Q* = 100,000.(6-3) = 33,333
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Growth rate for Common stock = rb = (12%) (2/3) = 8%
Gordon Model Required Rate of Return on Retained Earnings (ks):
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Required rate of return on common stock = 
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Thus,
a.
total interest payment: $50,000
b.
total fixed cost:  $100,000
c.
DFL: 1.5
d.
Breakeven quantity:   33,333
e.
EAIT:  $60,000
f.
corporate taxes: $90,000
g.
ROE:  30%
h.
ROA:  15%
i.  $6
j.
P/E:   8.3 
k.
retention rate:  2/3 
l.
growth rate for common stock:  8% 
m.
required rate of return:   12.32% 
28.
a.
E(ROA) = (.1)(12) + (.5)(14) + (.4)(15) = 14.2%
E(Cost of Debt) = (1 – .40) (8%) = 4.8%
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b.
(1000)(.189) = $189
c.
E(ROA) = 14.2% 
E(Cost of Debt) = 4.8%
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Then,

(1000)(.236) = $236

d.
If the expected return on assets is held constant, then as debt is increased, the expected rate of return on equity will increase. Errors in forecasting the expected level of debt may cause the expected return on equity to be biased.

29.

Unlevered Firm:

Return on Equity = 1%(EBIT) = .01(10,000) = $100

Investment in Equity = (1%)(Su) = .01(9,000) = $90 
Levered Firm:

Return on Equity = 1%(EBIT – iB) = .01(10,000 – (.10)(5000)) = $95

Investment in Equity = (1%)(SL) = .01(5,000) = $50
Arbitrage Transaction
Sell 1% of the levered firm's equity..............$50

Borrow at 10% Interest............................$40
Buy 1% share in the unlevered firm................$90

Net Return = (1%)[(EBIT) – iB] = (.01)[10,000 – 40] = $96

The investor earns $95 on the same investment of $50. Therefore, a rational investor would sell the holding in firm L (driving down its stock price) and invest in Firm U (driving up its stock price). This would continue until VL   = SL + BL = Vu.
30.
a.
VL = Vu + TcB

= 9,500 + (.40)(5000) = $11,500
b.
SL = VL + B
= 11,500 – 5,000 = $6,500

31.
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The value remains the same if TPS = TPB
32.

	Levered Firm
	Investment

	Buy 2% stock
	.02(SL)

	Buy 2% of (1 – Tc)B
	.02B(1 – Tc)

	Total investment
	.02 [SL + B(1 – Tc)

	Return
	

	Stock
	.02(EBIT – iB)(1 – Tc)

	Bond
	.02(iB) (1 – Tc)

	Total Return
	.02EBIT(1 – Tc)

	Unlevered Firm
	

	Investment
	.02(SU)

	Return
	.02EBIT(1 – Tc)


	Firm
	Investment
	Return

	Unlevered
	.02(9,000) =$180
	.02(EBIT)(1 – Tc)

	Levered
	.02[SL + B(1 – Tc)] 
= $116
	.02EBIT(1 – Tc)


The return on both the investments is the same. A rational investor would sell the stock of firm U and invest in the stock and bonds of the levered firm. This will drive up the price of the levered firm's stock and drive down the price of the unlevered firm's stock. This will continue until the VL(SL + BL) = VU + TcB.

33.

a.
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For a 1% increase (decrease) in sales, EBIT will increase (decrease) by 1.33%.

b.
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For a 1% increase (decrease) in the EBIT, the net income (EAIT) increases (decreases) by 1.875%.

c.
DCL = DOL × DFL = 1.333 × 1.875 = 2.5

For a 1% increase (decrease) in sales, net income (EAIT) increases (decreases) by 2.5%.

d.
DCL = DOL × DFL = 1.333 × 2.5 = 3.33
34.

a.
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rE = Rf + (RM - Rf)β] = 6 + (14 – 6)(0.81) = 12.48%
b.

βl = βU + (1 – Tc)(B/S)] = 0.81[1 + (1 – .3)(1)] = 1.38 
rE = 6 + (8)(1.38) = 17.04%
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35.
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