Chapter 9 - The Capital Asset Pricing Model

CHAPTER 9: THE CAPITAL ASSET PRICING MODEL

PROBLEM SETS 


3.	a.	False. β = 0 implies E(r) = rf , not zero.

b. False. Investors require a risk premium only for bearing systematic (undiversifiable or market) risk. Total volatility, as measured by the standard deviation, includes diversifiable risk.

c. 
False. Your portfolio should be invested 75% in the market portfolio and 25% in T-bills. Then:


4.	The expected return is the return predicted by the CAPM for a given level of systematic risk. 

				

8.	The appropriate discount rate for the project is:
rf + β × [E(rM ) – rf ] = .08 + [1.8  (.16 – .08)] = .224, or 22.4%
Using this discount rate:

Annuity factor (22.4%, 10 years)] = $18.09
The internal rate of return (IRR) for the project is 35.73%. Recall from your introductory finance class that NPV is positive if IRR > discount rate (or, equivalently, hurdle rate). The highest value that beta can take before the hurdle rate exceeds the IRR is determined by:
.3573 = .08 + β × (.16 – .08)  β = .2773/.08 = 3.47


17. Since the stock’s beta is equal to 1.2, its expected rate of return is:
.06 + [1.2  (.16 – .06)] = 18%




18.	The series of $1,000 payments is a perpetuity. If beta is 0.5, the cash flow should be discounted at the rate:
.06 + [0.5 × (.16 – .06)] = .11 = 11%
PV = $1,000/0.11 = $9,090.91
If, however, beta is equal to 1, then the investment should yield 16%, and the price paid for the firm should be:
PV = $1,000/0.16 = $6,250
The difference, $2,840.91, is the amount you will overpay if you erroneously assume that beta is 0.5 rather than 1.


CFA PROBLEMS 

1.	a.	Agree; Regan’s conclusion is correct. By definition, the market portfolio lies on the capital market line (CML). Under the assumptions of capital market theory, all portfolios on the CML dominate, in a risk-return sense, portfolios that lie on the Markowitz efficient frontier because, given that leverage is allowed, the CML creates a portfolio possibility line that is higher than all points on the efficient frontier except for the market portfolio, which is Rainbow’s portfolio. Because Eagle’s portfolio lies on the Markowitz efficient frontier at a point other than the market portfolio, Rainbow’s portfolio dominates Eagle’s portfolio.

b.	Nonsystematic risk is the unique risk of individual stocks in a portfolio that is diversified away by holding a well-diversified portfolio. Total risk is composed of systematic (market) risk and nonsystematic (firm-specific) risk.
Disagree; Wilson’s remark is incorrect. Because both portfolios lie on the Markowitz efficient frontier, neither Eagle nor Rainbow has any nonsystematic risk. Therefore, nonsystematic risk does not explain the different expected returns. The determining factor is that Rainbow lies on the (straight) line (the CML) connecting the risk-free asset and the market portfolio (Rainbow), at the point of tangency to the Markowitz efficient frontier having the highest return per unit of risk. Wilson’s remark is also countered by the fact that, since nonsystematic risk can be eliminated by diversification, the expected return for bearing nonsystematic risk is zero. This is a result of the fact that well-diversified investors bid up the price of every asset to the point where only systematic risk earns a positive return (nonsystematic risk earns no return).

2.	E(r) = rf + β × [E(r M ) − rf ]
Furhman Labs: E(r) = .05 + 1.5 × [.115 − .05] = 14.75%
Garten Testing: E(r) = .05 + 0.8 × [.115 − .05] = 10.20%
If the forecast rate of return is less than (greater than) the required rate of return, then the security is overvalued (undervalued).
Furhman Labs: Forecast return – Required return = 13.25% − 14.75% = −1.50%
Garten Testing: Forecast return – Required return = 11.25% − 10.20% = 1.05%
Therefore, Furhman Labs is overvalued and Garten Testing is undervalued.
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