CHAPTER 13  B-14  

Chapter 13: Solutions to Questions and Problems


Basic
1.
The portfolio weight of an asset is total investment in that asset divided by the total portfolio value. First, we will find the portfolio value, which is:


Total value = 180($45) + 140($27) = $11,880


The portfolio weight for each stock is:


WeightA = 180($45)/$11,880 = .6818


WeightB = 140($27)/$11,880 = .3182

2.
The expected return of a portfolio is the sum of the weight of each asset times the expected return of each asset. The total value of the portfolio is:


Total value = $2,950 + 3,700 = $6,650


So, the expected return of this portfolio is:


E(Rp) = ($2,950/$6,650)(0.11) + ($3,700/$6,650)(0.15) = .1323 or 13.23%

3.
The expected return of a portfolio is the sum of the weight of each asset times the expected return of each asset. So, the expected return of the portfolio is:


E(Rp) = .60(.09) + .25(.17) + .15(.13) = .1160 or 11.60%

4.
Here we are given the expected return of the portfolio and the expected return of each asset in the portfolio, and are asked to find the weight of each asset. We can use the equation for the expected return of a portfolio to solve this problem. Since the total weight of a portfolio must equal 1 (100%), the weight of Stock Y must be one minus the weight of Stock X. Mathematically speaking, this means:


E(Rp) = .124 = .14wX + .105(1 – wX)  


We can now solve this equation for the weight of Stock X as:


.124 = .14wX  + .105 – .105wX 


.019 = .035wX

wX = 0.542857


So, the dollar amount invested in Stock X is the weight of Stock X times the total portfolio value, or:


Investment in X = 0.542857($10,000) = $5,428.57


And the dollar amount invested in Stock Y is:


Investment in Y = (1 – 0.542857)($10,000) = $4,574.43

5.
The expected return of an asset is the sum of the probability of each return occurring times the probability of that return occurring. So, the expected return of the asset is:


E(R) = .25(–.08) + .75(.21) = .1375 or 13.75%

6.
The expected return of an asset is the sum of the probability of each return occurring times the probability of that return occurring. So, the expected return of the asset is:


E(R) = .20(–.05) + .50(.12) + .30(.25) = .1250 or 12.50%

7.
The expected return of an asset is the sum of the probability of each return occurring times the probability of that return occurring. So, the expected return of each stock asset is:


E(RA) = .15(.05) + .65(.08) + .20(.13) = .0855 or 8.55%


E(RB) = .15(–.17) + .65(.12) + .20(.29) = .1105 or 11.05%


To calculate the standard deviation, we first need to calculate the variance. To find the variance, we find the squared deviations from the expected return. We then multiply each possible squared deviation by its probability, then add all of these up. The result is the variance. So, the variance and standard deviation of each stock is:


(A2 =.15(.05 – .0855)2 + .65(.08 – .0855)2 + .20(.13 – .0855)2 = .00060


(A = (.00060)1/2 = .0246 or 2.46%


(B2 =.15(–.17 – .1105)2 + .65(.12 – .1105)2 + .20(.29 – .1105)2 = .01830   


(B = (.01830)1/2 = .1353 or 13.53%

8.
The expected return of a portfolio is the sum of the weight of each asset times the expected return of each asset. So, the expected return of the portfolio is:


E(Rp) = .25(.08) + .55(.15) + .20(.24) = .1505 or 15.05%


If we own this portfolio, we would expect to get a return of 15.05 percent.

9.
a.
To find the expected return of the portfolio, we need to find the return of the portfolio in each state of the economy. This portfolio is a special case since all three assets have the same weight. To find the expected return in an equally weighted portfolio, we can sum the returns of each asset and divide by the number of assets, so the expected return of the portfolio in each state of the economy is:



Boom: 
E(Rp) = (.07 + .15 + .33)/3 = .1833 or 18.33%



Bust: 
E(Rp) = (.13 + .03 (.06)/3 = .0333 or 3.33%



To find the expected return of the portfolio, we multiply the return in each state of the economy by the probability of that state occurring, and then sum. Doing this, we find:




E(Rp) = .35(.1833) + .65(.0333) = .0858 or 8.58%


b.
This portfolio does not have an equal weight in each asset. We still need to find the return of the portfolio in each state of the economy. To do this, we will multiply the return of each asset by its portfolio weight and then sum the products to get the portfolio return in each state of the economy. Doing so, we get:



Boom: 
E(Rp) = .20(.07) +.20(.15) + .60(.33) =.2420 or 24.20%



Bust: 
E(Rp) = .20(.13) +.20(.03) + .60((.06) = –.0040 or –0.40%



And the expected return of the portfolio is:



E(Rp) = .35(.2420) + .65((.004) = .0821 or 8.21%



To find the variance, we find the squared deviations from the expected return. We then multiply each possible squared deviation by its probability, than add all of these up. The result is the variance. So, the variance and standard deviation of the portfolio is:



(p2 = .35(.2420 – .0821)2 + .65((.0040 – .0821)2 = .013767     

10.
a.
This portfolio does not have an equal weight in each asset. We first need to find the return of the portfolio in each state of the economy. To do this, we will multiply the return of each asset by its portfolio weight and then sum the products to get the portfolio return in each state of the economy. Doing so, we get:



Boom:
E(Rp) = .30(.3) + .40(.45) + .30(.33) = .3690 or 36.90%



Good:    E(Rp) = .30(.12) + .40(.10) + .30(.15) = .1210 or 12.10%



Poor:
E(Rp) = .30(.01) + .40(–.15) + .30(–.05) = –.0720 or –7.20%



Bust:
E(Rp) = .30(–.06) + .40(–.30) + .30(–.09) = –.1650 or –16.50%



And the expected return of the portfolio is:



E(Rp) = .15(.3690) + .45(.1210) + .35(–.0720) + .05(–.1650) = .0764 or 7.64%


b.
To calculate the standard deviation, we first need to calculate the variance. To find the variance, we find the squared deviations from the expected return. We then multiply each possible squared deviation by its probability, than add all of these up. The result is the variance. So, the variance and standard deviation of the portfolio is:



(p2 = .15(.3690 – .0764)2 + .45(.1210 – .0764)2 + .35(–.0720 – .0764)2 + .05(–.1650 – .0764)2 



(p2 = .02436



(p = (.02436)1/2 = .1561 or 15.61%

11.
The beta of a portfolio is the sum of the weight of each asset times the beta of each asset. So, the beta of the portfolio is:


(p = .25(.84) + .20(1.17) + .15(1.11) + .40(1.36) = 1.15

12.
The beta of a portfolio is the sum of the weight of each asset times the beta of each asset. If the portfolio is as risky as the market it must have the same beta as the market. Since the beta of the market is one, we know the beta of our portfolio is one. We also need to remember that the beta of the risk-free asset is zero. It has to be zero since the asset has no risk. Setting up the equation for the beta of our portfolio, we get:


(p = 1.0 = 1/3(0) + 1/3(1.38) + 1/3((X)    


Solving for the beta of Stock X, we get:



(X = 1.62

13.
CAPM states the relationship between the risk of an asset and its expected return. CAPM is:


E(Ri) = Rf + [E(RM) – Rf] × (i

Substituting the values we are given, we find:


E(Ri) = .052 + (.11 – .052)(1.05) = .1129 or 11.29%

14.
We are given the values for the CAPM except for the ( of the stock. We need to substitute these values into the CAPM, and solve for the ( of the stock. One important thing we need to realize is that we are given the market risk premium. The market risk premium is the expected return of the market minus the risk-free rate. We must be careful not to use this value as the expected return of the market. Using the CAPM, we find:


E(Ri) = .102 = .045+ .085(i 


(i = 0.67

15.
Here we need to find the expected return of the market using the CAPM. Substituting the values given, and solving for the expected return of the market, we find:


E(Ri) = .135 = .055 + [E(RM) – .055](1.17) 


E(RM) = .1234 or 12.34%

16.
Here we need to find the risk-free rate using the CAPM. Substituting the values given, and solving for the risk-free rate, we find:


E(Ri) = .14 = Rf + (.115 – Rf)(1.45) 


.14 = Rf + .16675 – 1.45Rf

Rf = .0594 or 5.94%

17.
a.
Again we have a special case where the portfolio is equally weighted, so we can sum the returns of each asset and divide by the number of assets. The expected return of the portfolio is:



E(Rp) = (.16 + .048)/2 = .1040 or 10.40%


b.
We need to find the portfolio weights that result in a portfolio with a ( of 0.95. We know the ( of the risk-free asset is zero. We also know the weight of the risk-free asset is one minus the weight of the stock since the portfolio weights must sum to one, or 100 percent. So:



(p = 0.95 = wS(1.35) + (1 – wS)(0) 



0.95 = 1.35wS + 0 – 0wS



wS = 0.95/1.35 



wS = .7037     



And, the weight of the risk-free asset is:



wRf = 1 – .7037 = .2963


c.
We need to find the portfolio weights that result in a portfolio with an expected return of 8 percent. We also know the weight of the risk-free asset is one minus the weight of the stock since the portfolio weights must sum to one, or 100 percent. So:



E(Rp) = .08 = .16wS + .048(1 – wS)     



.08 = .16wS + .048 – .048wS


.032 = .112wS


wS = .2857    



So, the ( of the portfolio will be:



(p = .2857(1.35) + (1 – .2857)(0) = 0.386


d.
Solving for the ( of the portfolio as we did in part a, we find:


(p = 2.70 = wS(1.35) + (1 – wS)(0) 



wS = 2.70/1.35 = 2 



wRf = 1 – 2 = –1



The portfolio is invested 200% in the stock and –100% in the risk-free asset. This represents borrowing at the risk-free rate to buy more of the stock.

18.
First, we need to find the ( of the portfolio. The ( of the risk-free asset is zero, and the weight of the risk-free asset is one minus the weight of the stock, the ( of the portfolio is: 


ßp = wW(1.25) + (1 – wW)(0) = 1.25wW


So, to find the ( of the portfolio for any weight of the stock, we simply multiply the weight of the stock times its (.

Even though we are solving for the ( and expected return of a portfolio of one stock and the risk-free asset for different portfolio weights, we are really solving for the SML. Any combination of this stock, and the risk-free asset will fall on the SML. For that matter, a portfolio of any stock and the risk-free asset, or any portfolio of stocks, will fall on the SML. We know the slope of the SML line is the market risk premium, so using the CAPM and the information concerning this stock, the market risk premium is:


E(RW) = .152 = .053 + MRP(1.25) 


MRP = .099/1.25 = .0792 or 7.92%


So, now we know the CAPM equation for any stock is:


E(Rp) = .053 + .0793(p 


The slope of the SML is equal to the market risk premium, which is 0.0792. Using these equations to fill in the table, we get the following results:    

	 
	wW
	E(Rp)
	ßp

	 
	0.00%
	5.30%
	0.000

	 
	25.00%
	7.78%
	0.313

	 
	50.00%
	10.25%
	0.625

	 
	75.00%
	12.73%
	0.938

	 
	100.00%
	15.20%
	1.250

	 
	125.00%
	17.68%
	1.563

	 
	150.00%
	20.15%
	1.875


19.
There are two ways to correctly answer this question. We will work through both. First, we can use the CAPM. Substituting in the value we are given for each stock, we find:


E(RY) = .08 + .075(1.30) = .1775 or 17.75%



It is given in the problem that the expected return of Stock Y is 18.5 percent, but according to the CAPM, the return of the stock based on its level of risk, the expected return should be 17.75 percent. This means the stock return is too high, given its level of risk. Stock Y plots above the SML and is undervalued. In other words, its price must increase to reduce the expected return to 17.75 percent. For Stock Z, we find:


E(RZ) = .08 + .075(0.70) = .1325 or 13.25%


The return given for Stock Z is 12.1 percent, but according to the CAPM the expected return of the stock should be 13.25 percent based on its level of risk. Stock Z plots below the SML and is overvalued. In other words, its price must decrease to increase the expected return to 13.25 percent.


We can also answer this question using the reward-to-risk ratio. All assets must have the same reward-to-risk ratio. The reward-to-risk ratio is the risk premium of the asset divided by its (. We are given the market risk premium, and we know the ( of the market is one, so the reward-to-risk ratio for the market is 0.075, or 7.5 percent. Calculating the reward-to-risk ratio for Stock Y, we find: 


Reward-to-risk ratio Y = (.185 – .08) / 1.30 = .0808  


The reward-to-risk ratio for Stock Y is too high, which means the stock plots above the SML, and the stock is undervalued. Its price must increase until its reward-to-risk ratio is equal to the market reward-to-risk ratio. For Stock Z, we find:


Reward-to-risk ratio Z = (.121 – .08) / .70 = .0586


The reward-to-risk ratio for Stock Z is too low, which means the stock plots below the SML, and the stock is overvalued. Its price must decrease until its reward-to-risk ratio is equal to the market reward-to-risk ratio.

20.
We need to set the reward-to-risk ratios of the two assets equal to each other, which is:


(.185 – Rf)/1.30 = (.121 – Rf)/0.70 


We can cross multiply to get:


0.70(.185 – Rf) = 1.30(.121 – Rf)


Solving for the risk-free rate, we find:


0.1295 – 0.70Rf = 0.1573 – 1.30Rf

Rf = .0463 or 4.63%


Intermediate
21.
For a portfolio that is equally invested in large-company stocks and long-term bonds:


Return = (12.30% + 5.80%)/2 = 9.05%


For a portfolio that is equally invested in small stocks and Treasury bills:


Return = (17.10% + 3.80%)/2 = 10.45%

22.
We know that the reward-to-risk ratios for all assets must be equal. This can be expressed as:


[E(RA) – Rf]/(A = [E(RB) – Rf]/ßB


The numerator of each equation is the risk premium of the asset, so:


RPA/(A = RPB/(B     


We can rearrange this equation to get:


(B/(A = RPB/RPA


If the reward-to-risk ratios are the same, the ratio of the betas of the assets is equal to the ratio of the risk premiums of the assets.

23.
a.
We need to find the return of the portfolio in each state of the economy. To do this, we will multiply the return of each asset by its portfolio weight and then sum the products to get the portfolio return in each state of the economy. Doing so, we get:



Boom:
E(Rp) = .4(.24) + .4(.36) + .2(.55) = .3500 or 35.00%



Normal:
E(Rp) = .4(.17) + .4(.13) + .2(.09) = .1380 or 13.80%



Bust:
E(Rp) = .4(.00) + .4(–.28) + .2(–.45) = –.2020 or –20.20%



And the expected return of the portfolio is:



E(Rp) = .35(.35) + .50(.138) + .15(–.202) = .1612 or 16.12%



To calculate the standard deviation, we first need to calculate the variance. To find the variance, we find the squared deviations from the expected return. We then multiply each possible squared deviation by its probability, than add all of these up. The result is the variance. So, the variance and standard deviation of the portfolio is:



(2p = .35(.35 – .1612)2 + .50(.138 – .1612)2 + .15(–.202 – .1612)2 



(2p = .03253



(p = (.03253)1/2 = .1804 or 18.04%


b.
The risk premium is the return of a risky asset, minus the risk-free rate. T-bills are often used as the risk-free rate, so:



RPi = E(Rp) – Rf = .1612 – .0380 = .1232 or 12.32%


c.
The approximate expected real return is the expected nominal return minus the inflation rate, so:



Approximate expected real return = .1612 – .035 = .1262 or 12.62%



To find the exact real return, we will use the Fisher equation. Doing so, we get:



1 + E(Ri) = (1 + h)[1 + e(ri)]  



1.1612 = (1.0350)[1 + e(ri)]  



e(ri) = (1.1612/1.035) – 1 = .1219 or 12.19%



The approximate real risk premium is the expected return minus the risk-free rate, so:



Approximate expected real risk premium = .1612 – .038 = .1232 or 12.32%



The exact expected real risk premium is the approximate expected real risk premium, divided by one plus the inflation rate, so:



Exact expected real risk premium = .1168/1.035 = .1190 or 11.90%

24.
Since the portfolio is as risky as the market, the ( of the portfolio must be equal to one. We also know the ( of the risk-free asset is zero. We can use the equation for the ( of a portfolio to find the weight of the third stock. Doing so, we find:


(p = 1.0 = wA(.85) + wB(1.20) + wC(1.35) + wRf(0) 


Solving for the weight of Stock C, we find: 


wC = .324074 


So, the dollar investment in Stock C must be:


Invest in Stock C = .324074($1,000,000) = $324,074.07


We know the total portfolio value and the investment of two stocks in the portfolio, so we can find the weight of these two stocks. The weights of Stock A and Stock B are:


wA = $210,000 / $1,000,000 = .210



wB = $320,000/$1,000,000 = .320     


We also know the total portfolio weight must be one, so the weight of the risk-free asset must be one minus the asset weight we know, or:


1 = wA + wB + wC + wRf = 1 – .210 – .320 – .324074 – wRf 


wRf = .145926


So, the dollar investment in the risk-free asset must be:


Invest in risk-free asset = .145926($1,000,000) = $145,925.93


Challenge
25.
We are given the expected return of the assets in the portfolio. We also know the sum of the weights of each asset must be equal to one. Using this relationship, we can express the expected return of the portfolio as:


E(Rp)
= .185 = wX(.172) + wY(.136) 


.185 = wX(.172) + (1 – wX)(.136)


.185 = .172wX + .136 – .136wX

.049 = .036wX



wX = 1.36111

And the weight of Stock Y is:


wY = 1 – 1.36111 


wY = –.36111


The amount to invest in Stock Y is:


Investment in Stock Y = –.36111($100,000) 


Investment in Stock Y = –$36,111.11


A negative portfolio weight means that you short sell the stock. If you are not familiar with short selling, it means you borrow a stock today and sell it. You must then purchase the stock at a later date to repay the borrowed stock. If you short sell a stock, you make a profit if the stock decreases in value.


To find the beta of the portfolio, we can multiply the portfolio weight of each asset times its beta and sum. So, the beta of the portfolio is:


(P = 1.36111(1.40) + (–.36111)(0.95)


(P = 1.56
.

26.
The amount of systematic risk is measured by the ( of an asset. Since we know the market risk premium and the risk-free rate, if we know the expected return of the asset we can use the CAPM to solve for the ( of the asset. The expected return of Stock I is:


E(RI) = .25(.11) + .50(.29) + .25(.13) = .2050 or 20.50% 


Using the CAPM to find the ( of Stock I, we find:


.2050 = .04 + .08(I  


(I = 2.06


The total risk of the asset is measured by its standard deviation, so we need to calculate the standard deviation of Stock I. Beginning with the calculation of the stock’s variance, we find:


(I2 = .25(.11 – .2050)2 + .50(.29 – .2050)2 + .25(.13 – .2050)2 


(I2 = .00728    


(I = (.00728)1/2 = .0853 or 8.53%


Using the same procedure for Stock II, we find the expected return to be:


E(RII) = .25(–.40) + .50(.10) + .25(.56) = .0900     


Using the CAPM to find the ( of Stock II, we find:


.0900 = .04 + .08(II  



(II = 0.63


And the standard deviation of Stock II is:


(II2 = .25(–.40 – .0900)2 + .50(.10 – .0900)2 + .25(.56 – .0900)2 


(II2 = .11530  


(II = (.11530)1/2 = .3396 or 33.96%


Although Stock II has more total risk than I, it has much less systematic risk, since its beta is much smaller than I’s. Thus, I has more systematic risk, and II has more unsystematic and more total risk. Since unsystematic risk can be diversified away, I is actually the “riskier” stock despite the lack of volatility in its returns. Stock I will have a higher risk premium and a greater expected return. 

27.
Here we have the expected return and beta for two assets. We can express the returns of the two assets using CAPM. If the CAPM is true, then the security market line holds as well, which means all assets have the same risk premium. Setting the risk premiums of the assets equal to each other and solving for the risk-free rate, we find:


(.132 – Rf)/1.35 = (.101 – Rf)/.80


.80(.132 – Rf) = 1.35(.101 – Rf)


.1056 – .8Rf = .13635 – 1.35Rf


.55Rf = .03075


Rf = .0559 or 5.59%


Now using CAPM to find the expected return on the market with both stocks, we find:


.132 = .0559 + 1.35(RM – .0559)


.101 = .0559 + .80(RM – .0559)


RM = .1123 or 11.23%



RM = .1123 or 11.23%

28.
a.
The expected return of an asset is the sum of the probability of each return occurring times the probability of that return occurring. So, the expected return of each stock is:


E(RA) = .15(–.08) + .70(.13) + .15(.48) = .1510 or 15.10%



E(RB) = .15(–.05) + .70(.14) + .15(.29) = .1340 or 13.40%

 
b.
We can use the expected returns we calculated to find the slope of the Security Market Line. We know that the beta of Stock A is .25 greater than the beta of Stock B. Therefore, as beta increases by .25, the expected return on a security increases by .017 (= .1510 – .1340). The slope of the security market line (SML) equals:
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SlopeSML = Rise / Run



SlopeSML = Increase in expected return / Increase in beta



SlopeSML = (.1510 – .1340) / .25



SlopeSML = .0680 or 6.80%
Since the market’s beta is 1 and the risk-free rate has a beta of zero, the slope of the Security Market Line equals the expected market risk premium. So, the expected market risk premium must be 6.8 percent.



We could also solve this problem using CAPM. The equations for the expected returns of the two stocks are:



E(RA) = .151 = Rf + ((B + .25)(MRP)



E(RB) = .134 = Rf + (B(MRP)



We can rewrite the CAPM equation for Stock A as:



.151 = Rf + (B(MRP) + .25(MRP)



Subtracting the CAPM equation for Stock B from this equation yields:



.017 = .25MRP



MRP = .068 or 6.8%

Chapter 14: Solutions

Basic
1.
With the information given, we can find the cost of equity using the dividend growth model. Using this model, the cost of equity is:


RE = [$2.40(1.055)/$52] + .055 = .1037 or 10.37%

2.
Here we have information to calculate the cost of equity using the CAPM. The cost of equity is:


RE = .053 + 1.05(.12 – .053) = .1234 or 12.34%

3.
We have the information available to calculate the cost of equity using the CAPM and the dividend growth model. Using the CAPM, we find:


RE = .05 + 0.85(.08) = .1180 or 11.80%   


And using the dividend growth model, the cost of equity is


RE = [$1.60(1.06)/$37] + .06 = .1058 or 10.58%


Both estimates of the cost of equity seem reasonable. If we remember the historical return on large capitalization stocks, the estimate from the CAPM model is about two percent higher than average, and the estimate from the dividend growth model is about one percent higher than the historical average, so we cannot definitively say one of the estimates is incorrect. Given this, we will use the average of the two, so:


RE = (.1180 + .1058)/2 = .1119 or 11.19%

4.
To use the dividend growth model, we first need to find the growth rate in dividends. So, the increase in dividends each year was:

g1 = ($1.12 – 1.05)/$1.05 = .0667 or 6.67%   


g2 = ($1.19 – 1.12)/$1.12 = .0625 or 6.25%


g3 = ($1.30 – 1.19)/$1.19 = .0924 or 9.24%


g4 = ($1.43 – 1.30)/$1.30 = .1000 or 10.00%


So, the average arithmetic growth rate in dividends was:

g = (.0667 + .0625 + .0924 + .1000)/4 = .0804 or 8.04%


Using this growth rate in the dividend growth model, we find the cost of equity is:


RE = [$1.43(1.0804)/$45.00] + .0804 = .1147 or 11.47%


Calculating the geometric growth rate in dividends, we find:


$1.43 = $1.05(1 + g)4  


g = .0803 or 8.03%


The cost of equity using the geometric dividend growth rate is:


RE = [$1.43(1.0803)/$45.00] + .0803 = .1146 or 11.46%

5.
The cost of preferred stock is the dividend payment divided by the price, so:

RP = $6/$96 = .0625 or 6.25%

6.
The pretax cost of debt is the YTM of the company’s bonds, so:

P0 = $1,070 = $35(PVIFAR%,30) + $1,000(PVIFR%,30) 


R = 3.137%


YTM = 2 × 3.137% = 6.27%


And the aftertax cost of debt is:


RD = .0627(1 – .35) = .0408 or 4.08%

7.
a.
The pretax cost of debt is the YTM of the company’s bonds, so:


P0 = $950 = $40(PVIFAR%,46) + $1,000(PVIFR%,46)    



R = 4.249%



YTM = 2 × 4.249% = 8.50%


b.
The aftertax cost of debt is:



RD = .0850(1 – .35) = .0552 or 5.52%


c.
The after-tax rate is more relevant because that is the actual cost to the company.

8.
The book value of debt is the total par value of all outstanding debt, so:

BVD = $80,000,000 + 35,000,000 = $115,000,000


To find the market value of debt, we find the price of the bonds and multiply by the number of bonds. Alternatively, we can multiply the price quote of the bond times the par value of the bonds. Doing so, we find:


MVD = .95($80,000,000) + .61($35,000,000) 


MVD = $76,000,000 + 21,350,000


MVD = $97,350,000


The YTM of the zero coupon bonds is:


PZ = $610 = $1,000(PVIFR%,14)  


R = 3.594%


YTM = 2 × 3.594% = 7.19%


So, the aftertax cost of the zero coupon bonds is:


RZ = .0719(1 – .35) = .0467 or 4.67%


The aftertax cost of debt for the company is the weighted average of the aftertax cost of debt for all outstanding bond issues. We need to use the market value weights of the bonds. The total aftertax cost of debt for the company is:


RD = .0552($76/$97.35) + .0467($21.35/$97.35) = .0534 or 5.34%

9.
a.
Using the equation to calculate the WACC, we find:



WACC = .60(.14) + .05(.06) + .35(.08)(1 – .35) = .1052 or 10.52%


b.
Since interest is tax deductible and dividends are not, we must look at the after-tax cost of debt, which is:



.08(1 – .35) = .0520 or 5.20% 



Hence, on an after-tax basis, debt is cheaper than the preferred stock.

10.
Here we need to use the debt-equity ratio to calculate the WACC. Doing so, we find:

WACC = .15(1/1.65) + .09(.65/1.65)(1 – .35) = .1140 or 11.40%

11.
Here we have the WACC and need to find the debt-equity ratio of the company. Setting up the WACC equation, we find:


WACC = .0890 = .12(E/V) + .079(D/V)(1 – .35)


Rearranging the equation, we find:


.0890(V/E) = .12 + .079(.65)(D/E)


Now we must realize that the V/E is just the equity multiplier, which is equal to:


V/E = 1 + D/E


.0890(D/E + 1) = .12 + .05135(D/E)    


Now we can solve for D/E as:


.06765(D/E) = .031   


D/E = .8234
12.
a.
The book value of equity is the book value per share times the number of shares, and the book value of debt is the face value of the company’s debt, so:



BVE = 11,000,000($6) = $66,000,000  



BVD = $70,000,000 + 55,000,000 = $125,000,000



So, the total value of the company is:



V = $66,000,000 + 125,000,000 = $191,000,000    



And the book value weights of equity and debt are:



E/V = $66,000,000/$191,000,000 = .3455    



D/V = 1 – E/V = .6545


b.
The market value of equity is the share price times the number of shares, so:



MVE = 11,000,000($68) = $748,000,000 



Using the relationship that the total market value of debt is the price quote times the par value of the bond, we find the market value of debt is:



MVD = .93($70,000,000) + 1.04($55,000,000) = $122,300,000



This makes the total market value of the company:



V = $748,000,000 + 122,300,000 = $870,300,000  



And the market value weights of equity and debt are:


E/V = $748,000,000/$870,300,000 = .8595    



D/V = 1 – E/V = .1405


c.
The market value weights are more relevant.

13.
First, we will find the cost of equity for the company. The information provided allows us to solve for the cost of equity using the dividend growth model, so:


RE = [$4.10(1.06)/$68] + .06 = .1239 or 12.39%


Next, we need to find the YTM on both bond issues. Doing so, we find:


P1 = $930 = $35(PVIFAR%,42) + $1,000(PVIFR%,42)    


R = 3.838% 


YTM = 3.838% × 2 = 7.68%


P2 = $1,040 = $40(PVIFAR%,12) + $1,000(PVIFR%,12)    


R = 3.584% 


YTM = 3.584% × 2 = 7.17%


To find the weighted average aftertax cost of debt, we need the weight of each bond as a percentage of the total debt. We find:


wD1 = .93($70,000,000)/$122,300,000 = .5323


wD2 = 1.04($55,000,000)/$122,300,000 = .4677

Now we can multiply the weighted average cost of debt times one minus the tax rate to find the weighted average aftertax cost of debt. This gives us: 


RD = (1 – .35)[(.5323)(.0768) + (.4677)(.0717)] = .0484 or 4.84%


Using these costs we have found and the weight of debt we calculated earlier, the WACC is:


WACC = .8595(.1239) + .1405(.0484) = .1133 or 11.33%

14.
a.
Using the equation to calculate WACC, we find:



WACC = .094 = (1/2.05)(.14) + (1.05/2.05)(1 – .35)RD     



RD = .0772 or 7.72%


b.
Using the equation to calculate WACC, we find:



WACC = .094 = (1/2.05)RE + (1.05/2.05)(.068)   



RE = .1213 or 12.13%

15.
We will begin by finding the market value of each type of financing. We find:


MVD = 8,000($1,000)(0.92) = $7,360,000 


MVE = 250,000($57) = $14,250,000

MVP = 15,000($93) = $1,395,000 

And the total market value of the firm is:

V = $7,360,000 + 14,250,000 + 1,395,000 = $23,005,000


Now, we can find the cost of equity using the CAPM. The cost of equity is:


RE = .045 + 1.05(.08) = .1290 or 12.90%


The cost of debt is the YTM of the bonds, so:


P0 = $920 = $32.50(PVIFAR%,40) + $1,000(PVIFR%,40)  


R = 3.632%


YTM = 3.632% × 2 = 7.26%


And the aftertax cost of debt is:


RD = (1 – .35)(.0726) = .0472 or 4.72%


The cost of preferred stock is:


RP = $5/$93 = .0538 or 5.38%


Now we have all of the components to calculate the WACC. The WACC is:


WACC = .0472(7.36/23.005) + .1290(14.25/23.005) + .0538(1.395/23.005) = .0983 or 9.83%


Notice that we didn’t include the (1 – tC) term in the WACC equation. We used the aftertax cost of debt in the equation, so the term is not needed here.

16.
a.
We will begin by finding the market value of each type of financing. We find:


MVD = 105,000($1,000)(0.93) = $97,650,000    



MVE = 9,000,000($34) = $306,000,000



MVP = 250,000($91) = $22,750,000   



And the total market value of the firm is:



V = $97,650,000 + 306,000,000 + 22,750,000 = $426,400,000



So, the market value weights of the company’s financing is:



D/V = $97,650,000/$426,400,000 = .2290


P/V = $22,750,000/$426,400,000 = .0534    



E/V = $306,000,000/$426,400,000 = .7176

b.
For projects equally as risky as the firm itself, the WACC should be used as the discount rate.



First we can find the cost of equity using the CAPM. The cost of equity is:



RE = .05 + 1.25(.085) = .1563 or 15.63%



The cost of debt is the YTM of the bonds, so:



P0 = $930 = $37.5(PVIFAR%,30) + $1,000(PVIFR%,30)    



R = 4.163% 



YTM = 4.163% × 2 = 8.33%



And the aftertax cost of debt is:



RD = (1 – .35)(.0833) = .0541 or 5.41%



The cost of preferred stock is:



RP = $6/$91 = .0659 or 6.59%



Now we can calculate the WACC as:



WACC = .0541(.2290) + .1563(.7176) + .0659(.0534) = .1280 or 12.80%

