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Solutions to Suggested Practice Question

Since the residuals, ei are uncorrelated, the non-systematic variance is: ... The correlation coefficient is simply the square root of R2, so stock B's correlation with. 
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Solutions to Suggested Practice Question Chap 5. 9. d; 24. 25. 26. 27.



10. c; 11. b; 12. a; 13. b; 14. b. c [Utility for each portfolio = E(r) – .005 x 4 x 2. We choose the portfolio with the highest utility value.) d [When investors are risk neutral, A = 0, and the portfolio with the highest utility is the one with the highest expected return.] b The portfolio expected return can be computed as follows: Portfolio Portfolio expected Exp. return Return = return standard deviation Wbills x on bills + Wmarket x on market ______________________________________________________(=wmarketx16.5%) 0.0 .2 .4 .6 .8 1.0



28.



5% 5 5 5 5 5



1.0 .8 .6 .4 .2 0.0



8.66% 8.66 8.66 8.66 8.66 8.66



8.66% 7.93 7.20 6.46 5.73 5.00



16.5% 13.2 9.9 6.6 3.3 0



Computing the utility from U = E(r) – .05 x A σ 2 = E(r) – 1.5 σ 2 (because A = 3), we arrive at the following table.



σ Wbills Wmarket E(r)  σ2 U(A=3) U(A=5) ___________________________________________________________________ 0. .2 .4 .6 .8 1.0



1.0 .8 .6 .4 .2 0



8.66% 7.93 7.20 6.46 5.73 5.0



16.5 13.2 9.9 6.6 3.3 0



271.92 174.03 97.89 43.51 10.88 0



4.58 5.32 5.73 5.81 5.57 5.0



1.86 3.58 4.75 5.38 5.46 5.0



The utility column implies that investors with A = 3 will prefer a position of 40% in the market and 60% in bills over any of the other positions in the table. Chap 8 2. a.



The standard deviation of each individual stock is given by: 2



2



σi = [βi σM + σ2(ei) ]1/2 Since βA = .8, βB = 1.2, σ(eA) = 30%, σ(eB) = 40%, and σM = 22% we get:



σA = (.82 × 222 + 302)1/2



= 34.78%



σB = (1.22 × 222 + 402)1/2 = 47.93% b. The expected rate of return on a portfolio is the weighted average of the expected returns of the individual securities: E(rp) = wAE(rA) + wBE(rB) + wfrf where wA, wB, and wf are the portfolio weights of stock A, stock B, and T-bills, respectively. Substituting in the formula we get: E(rp) = .30 × 13 + .45 × 18 + .25 × 8 = 14% The beta of a portfolio is similarly a weighted average of the betas of the individual securities: βP = wAβA + wBβB + wfβf The beta of T-bills (βf ) is zero. The beta of the portfolio is therefore:



βP = .30 × .8 + .45 × 1.2 + 0 = .78 The variance of this portfolio is : 2



2



2



σP = βP σM + σ2(eP) 2



2



where βP σM is the systematic component and σ2(eP) is the nonsystematic component. Since the residuals, ei are uncorrelated, the non-systematic variance is: 2



2



2



σ2(eP) = wA σ2 (eA) +wB σ2(eB) + wf σ2(ef) = .302 × 302 + .452 × 402 + .252 × 0 = 405 where σ2(eA) and σ2(eB) are the firm-specific (nonsystematic) variances of stocks A and B, and σ2(ef), the nonsystematic variance of T-bills, is zero. The residual standard deviation of the portfolio is thus: σ(eP) = (405)1/2 = 20.12% The total variance of the portfolio is then: 2



σP = .782 × 222 + 405 = 699.47 and the standard deviation is 26.45%. 3. a.



The two figures depict the stocks' security characteristic lines (SCL). Stock A has a higher firm-specific risk because the deviations of the observations from the SCL are larger for A than for B. Deviations are measured by the vertical distance of each observation from the SCL. b. Beta is the slope of the SCL, which is the measure of systematic risk . Stock B's SCL is steeper, hence stock B's systematic risk is greater. c. The R2 (or squared correlation coefficient) of the SCL is the ratio of the explained variance of the stock's return to total variance, and the total variance is the sum of the explained variance plus the unexplained variance (the stock's residual variance).



2 2



R2 =



βi σM 2 2



βi σM + σ2(ei) 2



2



Since stock B's explained variance is higher (its explained variance is βB σM , which is



d.



greater since its beta is higher), and its residual variance σ2(eB) is smaller, its R2 is higher than stock A's. Alpha is the intercept of the SCL with the expected return axis. Stock A has a small positive alpha whereas stock B has a negative alpha; hence stock A's alpha is larger.



The correlation coefficient is simply the square root of R2, so stock B’s correlation with the market is higher. 4. a. Firm-specific risk is measured by the residual standard deviation. Thus, stock A has more firm-specific risk: 10.3% > 9.1%. b. Market risk is measured by beta, the slope coefficient of the regression. A has a larger beta coefficient: 1.2 > .8. c. R2 measures the fraction of total variance of return explained by the market return. A's R2 is larger than B's: .576 > .436. d. The average rate of return in excess of that predicted by the CAPM is measured by alpha, the intercept of the SCL. αA = 1% is larger than αB = –2%. e. Rewriting the SCL equation in terms of total return (r) rather than excess return (R): rA – rf = α + β(rM – rf) e.



rA = α + rf(1 – β) + βrM The intercept is now equal to: α + rf(1 – β) = 1 + rf (l – 1.2)



13.



Since rf = 6%, the intercept would be: 1 – 1.2 = –.2%. The regression results provide quantitative measures of return and risk based on monthly returns over the 1992-2001 period. ABC: β for ABC was .60, considerably below the average stock’s β of 1.0, indicating that when the S&P 500 rose or fell by 1 percentage point, ABC’s return on average rose or fell only 0.60 percentage point. As such it indicates that ABC’s systematic risk or market risk was low relative to the typical value for stocks. ABC's alpha (the intercept of the regression) was –3.2%, indicating that when the market return was 0%, the average return on ABC was –3.2%. ABC's unsystematic or residual risk, as measured by σ(e), was 13.02%. Its R2 was .35, indicating closeness of fit to the linear regression above the value for a typical stock. XYZ: β for XYZ was somewhat higher at .97, indicating XYZ’s return pattern was very similar to the market index’s β of 1.0 and the stock therefore had average systematic risk over the period examined. Alpha for XYZ was positive and quite large, indicating an almost 7.3% return, on average, for XYZ independent of market return. Residual risk was 21.45%, half again as much as ABC’s, indicating a wider scatter of observations around the regression line for XYZ. Correspondingly, the fit of the regression model was



considerably less, consistent with an R2 of only .17. The effects of including one stock or the other in a diversified portfolio may be quite different, if it can be assumed that both stocks' betas will remain stable over time, since there is such a large difference in their systematic risk level. The betas obtained from the two brokerage houses may help the analyst draw inferences for the future. ABC's β estimates are similar regardless of the sample period of the underlying data. They range from .60 to .71, all well below the market average β of 1.0. XYZ's β varies significantly among the three sources of calculations, ranging as high as 1.45 for the weekly price change observations over the most recent two years. One could infer that XYZ's beta for the future might be well above 1.0, meaning it may have somewhat more systematic risk than was implied by the monthly regression for the 1992 - 2001 period. The upshot is that these stocks appear to have significantly different systematic risk characteristics. If these stocks are added to a diversified portfolio, XYZ will add more to total volatility. 2



20 a. σ2 = β2σM + σ2(e) The standard deviations are: A B C



σ(e) 25 10 20



and σM = 20. Thus, 2



σA = .82 × 202 + 252 = 881 2



σB = 1.02 × 202 + 102 = 500 2



σC = 1.22 × 202 + 202 = 976 b. If there are an infinite number of assets with identical characteristics, a well-diversified portfolio of each type will have only systematic risk since the non-systematic risk will approach zero with large n. The mean will equal that of the individual (identical) stocks. c. There is no arbitrage opportunity because the well-diversified portfolios all plot on the security market line (SML). Because they are fairly priced, there is no arbitrage. 21. a. A long position in a portfolio, P, comprised of stocks A and B will offer an expected return-beta tradeoff lying on a straight line between points A and B. Therefore, we can choose weights so that βP = βC but with expected return higher than that of portfolio C. Hence, combining P with a short position in C will create an arbitrage portfolio with zero investment, zero beta, and positive rate of return. b. The argument in (a) leads to the proposition that the coefficient of β2 must be zero to preclude arbitrage opportunities. 22. Any pattern of returns can be "explained" if we are free to choose an indefinitely large number of explanatory factors. If a theory of asset pricing is to have value, it must explain returns using a reasonably limited number of explanatory variables (systematic factors). 23. The APT factors must correlate with major sources of uncertainty, i.e., sources of



uncertainty that are of concern to many investors. Researchers should investigate factors that correlate with uncertainty in consumption and investment opportunities. GDP, the inflation rate, and interest rates are among the factors that can be expected to determine risk premiums. In particular, industrial production (IP) is a good indicator of changes in the business cycle. Thus, IP is a candidate for a factor that is highly correlated with uncertainties that have to do with investment and consumption opportunities in the economy. 24. a. E(r) = 6 + 1.2 × 6 + .5 × 8 + .3 × 3 = 18.1% b. Surprises in the macroeconomic factors will result in surprises in the return of the stock: Unexpected return from macro factors = 1.2 (4 – 5) + .5(6 – 3) + .3 (0 – 2) = –.3% 25. The APT required (i.e., equilibrium) rate of return on the stock based on rf and the factor betas is: required E(r) = 6 + 1 × 6 + .5 × 2 + .75 × 4 = 16% According to the equation for the return on the stock, the actually expected return on the stock is 15% (because the expected surprises on all factors by definition are zero). Because the actually expected return based on risk is less than the equilibrium return, we conclude that the stock is overpriced. 26. b. 27.



c.



28.



d.



29. 30.



d. (c) Investors will take on as large a position as possible only if the mispricing opportunity is an arbitrage. Otherwise, considerations of risk and diversification will limit the position they attempt to take in the mispriced security. d. d.



31. 32.
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