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1.
Foghorn Leghorn needs to acquire an egg sorting machine for his firm.  The machine has a life of four years.  The machine will cost $10,000 today to purchase.  Operating costs will be $4000 each year for the three year life of the machine (let the first $4000 cost occur one year from today).  In three years the machine can be sold at a salvage value of $1500.  The machine will be replaced every three years into perpetuity.  The discount rate is 10%.  All costs and discounts rates given in this problem have been stated in “real” terms, so all costs are expected to grow at the rate of inflation.  What is the Equivalent Annual Cost (EAC) of operating this machine.

15-points

2.
Bart Simpson manages a diversified stock market index mutual fund consisting of 500 firms, having a Beta of 1.0 and a standard deviation of 18%.  Bart is considering adding one of the following two stocks to the portfolio:



Stock
Standard Deviation
Beta


MGM Grand
35%
1.1



Ballys
25%
1.3


You are given the standard deviation and Beta (Beta measured with respect to market).  Which security adds the most risk to the mutual fund?  Which is the relevant risk factor and which risk factor is not relevant.  To receive credit you must explain you answer.

15-points

3.
You are given the following information:

Standard deviation of market returns is 20%


Standard deviation of Bugs Corp. stock returns is 35%


Correlation coefficient of Bugs Corp stock and the market returns is 0.65


The risk premium on the market index is 5.5%


Risk-free rate is 5%


Altitude of Las Vegas, NV is 2030 feet and it rains 4 inches per year


Current FCF of Bugs Corp. is $11 million, and corporate tax rate is 40%


Bugs has Debt/Equity ratio of 0.5.  The debt beta is zero.


Using the Capital Asset Pricing Model, what is the expected return of the stock (equity) of Bugs Corp.?  If you were given all of the expected future free cash flows to equity (FCFEs) of Bugs Corp., what rate would you use to discount the cash flows in order to obtain the value of Bugs’ stock?

15-points

4.
Pierre Corp. has an asset Beta of 0.90, a debt Beta of zero, $100 million of debt, and 100 million of equity (all at market value).  The corporate tax rate is 40%.  The market required return is 14% and the risk-free rate is 7%.  Las Vegas is still at 2030 feet.


Pierre is considering a new project that has an asset Beta of 1.2.  Pierre will fund the new asset using debt and equity and Pierre will maintain the existing debt/equity ratio of the company.  The project has an internal rate of return (IRR) of 15%.  


Calculate the cost of capital associated with the new project.  Should Pierre Corp. accept the new project?  

10-points

5.
You are given the following information:


Expected return of U.S. market index is 11%


Expected return of International market index is 15%


Standard deviation of U.S. market index is 20%


Standard deviation of  International market index is 28%


Correlation coefficient of U.S. and International markets is 0.40


Calculate the expected return and standard deviation of a portfolio that is 60% invested in the U.S. market and 40% invested in the International market.

10-points

6.
Armadillo has an equity beta of 1.5.  The market index required return is 10.5% and the risk-free rate is 5.5%.  What is the required return on Armadillo stock?  You now discover that the current market price of Armadillo could only be obtained with a required return of 11%.  What must now happen to the market price of Armadillo stock in order for its required return to be equal to the answer you calculated?

5-points

7.
Shiner Brewery has a project that costs $750,000 today and has an internal rate of return (IRR) of 18%.  The profitability index is 1.2.  Shiner’s equity Beta is 1.25, the market risk premium is 8% and the market risk premium is 8%.  What will be the project’s Net Present Value if you use the internal rate of return as the discount rate?

5-points

8.
Today, you are considering investing in a project.  You are preparing the capital budgeting analysis and you must determine the project’s initial investment.  Six months ago you spent $175,000 for marketing research related to the project.  Should you include the $175,000 amount as part of the initial investment?  Why or why not?

5-points

9.
Under CAPM theory, what is the required return of a stock that has a Beta of zero?  Does this mean that the standard deviation of the stock is zero?  Explain

5-points

10.
Does the multi-factor model asset pricing model discussed in class, the arbitrage pricing theory (APT), include firm-specific (non-systematic) risk as one of the risk factors in the determination of a security’s expected rate of return? 

SOLUTIONS TO EXAM PROBLEMS

1.
First step:  Calculate the PV0 of all the net costs of the timeline of this machine, which begins at t=0 and ends at t=3.


PV0 = 10000 + 4000/(1 + 0.10) + 4000/(1 + 0.10)2 + 2500/(1 + 0.10)3 = $18,820.44

Second step:  Take the PV0 from step 1 above and now express it as the payments of a three year ordinary annuity.


PV0 = C[1/i - 1/[i(1 + i)n]        


18,820.44 = PMT[1/0.1 - 1/[0.1(1 +0.1)3]  →  PMT = $7567.98 , the equivalent annual annuity amount.   

2.
For any well-diversified stock portfolio, the only relevant risk is the systematic or market risk of any individual stock, since any firm specific risk is essentially diversified away.  Therefore the stock’s Beta represents the relevant risk and the standard deviation of an individual stock is irrelevant for any diversified portfolio.  Balley’s adds the more risk since it has the higher Beta in this example.

3.
Covariance(rmkt,rbugs) = corr(rmkt,rnut)σmktσbugs = (0.65)(0.20)(0.35) = 0.0455


Beta of Bugs stock = βbugs = [covariance(rmkt,rbugs)]/variance(rmkt) = (0.0455)/(0.20)2 = 1.1375

E(rbugs) = rF + βbugs[rM - rF] = 0.05 + 1.1375[0.055] = 0.11256 or 11.256%.  The FCFEs should be discounted at this r=11.256% rate in order to value this firm’s common stock.

4.
Note that here, D/(D+E) = 100/(100+100) = 0.5, and the debt/equity ratio D/E = 100/100 = 1.0


Only the project’s asset beta is relevant for determining the project’s cost of capital


βequity = βassets[1 + (1 – TC) D/E] = (1.2)[1 + (1 – 0.40)(1)] = 1.92


rE = 0.07 + 1.92[0.14 – 0.07] = 0.2044 or 20.44%, the cost of existing equity


rD = 7%, assume the Beta of the debt is Zero and therefore the debt is riskless


project rWACC = [D/(D+E)](1–TC)rD + [E/(D+E)]rE


project rWACC = [100/(100+100)](1–0.4)(0.08) + [100/(100+100)](0.2044) = 0.1232 or 12.32%

Since the project’s IRR of 15% is greater than the project cost of capital of 12.32%, accept the project.

5.



E(rp) = XUSE(r US) + XINT E(r INT)


E(rp) = (0.6)(0.11) + (0.4)(0.15) = 0.126 or 12.6%

Next calculate the portfolio variance:


σp2 = X2USσ2US + X2INTσ2INT + 2XUSXINTσUS,INT, and remember that the very last term, covariance, is equal to the product of the two standard deviations and the correlation coefficient.

σp2 = (0.6)2(0.2)2 + (0.4)2(0.28)2 + 2(0.6)(0.4)(0.2)(0.28)(0.4) = 0.037696, and now take the square root of this variance in order to get the standard deviation.

σp = [0.037696]0.5 = 0.19415 or 19.415%

6.
E(rarm) = rF + βarm[rM – rF] = 0.055 + 1.5[0.105 –  0.055] = 0.13 or 13%


If the expected return for this particular stock in the market is currently 11%, then the stock is overpriced (it is below the SML or security market line).  Its stock price must now decrease so that the rarm can rise from 11% to 13%.

7.
If you calculate an NPV using a project’s IRR rate, then you will obtain an NPV of ZERO.  IRR is defined as the discount rate that makes a project’s NPV equal to zero!

8.
Anything spent in the past is a sunk cost and must be ignored.  All that matters is what cash amounts will be spent or earned today and in the future.

9.
E(ri) = rF + βi[rM – rF], so if βi = 0, then E(ri) = rF 

Any zero Beta stock has a required return that is equal to the riskless rate.  However, the standard deviation (stand-alone) risk of the stock could be any value, due to the firm-specific risk.  The zero Beta just means that the stock has no correlation with the market portfolio, so the stock has no systematic or market risk.  Such a stock will not add any systematic risk to a well-diversified portfolio.

10.
The APT theory assumes that all firm-specific risk will be diversified away.  The only relevant APT risk factors will be systematic or macroeconomic risk factors.

