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f = 10 âˆ’ 5.6 = 4.4% per year. 10. a. The formula for the optimal proportion to invest in the passive portfolio is: y* = E(rM) - rf .01 Ã— As. 2. M. With E(rM) = 13%; rf ... 
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Practice Questions Chap 6 18 – 8 28 = .3571 15 – 8 Client's reward-to-variability ratio = 19.6 = .3571



3.
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5. a.



b.



E(rC) = rf + [E(rP) – rf] y = 8 + l0y If the expected return of the portfolio is equal to 16%, then solving for y we get: 16 – 8 16 = 8 + l0y, and y = 10 = .8 Therefore, to get an expected return of 16% the client must invest 80% of total funds in the risky portfolio and 20% in T-bills. Investment proportions of the client's funds: 20% in T-bills,



c. 6. a. b. 7. a.



.8 × 27% =



21.6% in stock A



.8 × 33% =



26.4% in stock B



.8 × 40% = 32.0% in stock C σC = .8 × σP = .8 × 28% = 22.4% per year



σC = y × 28%. If your client wants a standard deviation of at most 18%, then



y = 18/28 = .6429 = 64.29% in the risky portfolio. E(rC) = 8 + 10y = 8 + .6429 × 10 = 8 + 6.429 = 14.429% E(rP) - rf 18 - 8 10 2 = .01 × 3.5 × 282 = 27.44 = .3644 .01 × As P So the client's optimal proportions are 36.44% in the risky portfolio and 63.56% in T-bills. y* =



b.



8. a. b.



E(rC) = 8 + 10y* = 8 + .3644 × 10 = 11.644% σC= .3644 × 28 = 10.20% 13 - 8 Slope of the CML = 25 = .20 The diagram is on the following page. My fund allows an investor to achieve a higher mean for any given standard deviation than would a passive strategy, i.e., a higher expected return for any given level of risk.
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9. a.



With 70% of his money in my fund's portfolio the client gets a mean return of 15% per year and a standard deviation of 19.6% per year. If he shifts that money to the passive portfolio (which has an expected return of 13% and standard deviation of 25%), his overall expected return and standard deviation become: E(rC) = rf + .7[E(rM) − rf] In this case, rf = 8% and E(rM) = 13%. Therefore, E(rC)



= 8 + .7 × (13 – 8) = 11.5%



The standard deviation of the complete portfolio using the passive portfolio would be: σC = .7 × σM = .7 × 25% = 17.5% Therefore, the shift entails a decline in the mean from 14% to 11.5% and a decline in the standard deviation from 19.6% to 17.5%. Since both mean return and standard deviation fall, it is not yet clear whether the move is beneficial or harmful. The disadvantage of the shift is that if my client is willing to accept a mean return on his total portfolio of 11.5%, he can achieve it with a lower standard deviation using my fund portfolio, rather than the passive portfolio. To achieve a target mean of 11.5%, we first write the mean of the complete portfolio as a function of the proportions invested in my fund portfolio, y: E(rC) = 8 + y(18 − 8) = 8 + 10y Because our target is: E(rC) = 11.5%, the proportion that must be invested in my fund is determined as follows: 11.5 = 8 + 10y,



y=



11.5 - 8 = .35 10



The standard deviation of the portfolio would be: σC = y × 28% = .35 × 28% = 9.8%. Thus, by using my portfolio, the same 11.5% expected return can be achieved with a standard deviation of b.



only 9.8% as opposed to the standard deviation of 17.5% using the passive portfolio. The fee would reduce the reward-to-variability ratio, i.e., the slope of the CAL. Clients will be indifferent between my fund and the passive portfolio if the slope of the after-fee CAL and the CML are equal. Let f denote the fee.



18 - 8 - f 10 - f = 28 28 13 – 8 Slope of CML (which requires no fee) = 25 = .20. Setting these slopes equal we get: 10 - f 28 = .20 10 − f = 28 × .20 = 5.6 f = 10 − 5.6 = 4.4% per year The formula for the optimal proportion to invest in the passive portfolio is: E(rM) - rf y* = 2 .01 × AsM Slope of CAL with fee =



10. a.



b.



With E(rM) = 13%; rf = 8%; σM = 25%; A = 3.5, we get 13 – 8 = .2286 y* = .01 × 3.5 × 252 The answer here is the same as in 9b. The fee that you can charge a client is the same regardless of the asset allocation mix of your client's portfolio. You can charge a fee that will equalize the reward-tovariability ratio of your portfolio with that of your competition. Since A and B are perfectly negatively correlated, a risk-free portfolio can be created and its rate of return in equilibrium will be the risk-free rate. To find the proportions of this portfolio (with wA invested in A and wB = 1 – wA in B), set the standard deviation equal to zero. With perfect negative correlation, the portfolio standard deviation reduces to σP = Abs[ wAσA − wBσB] 0 = 5wA − 10(1 – wA) wA = .6667 The expected rate of return on this risk-free portfolio is: E(r) = .6667 × 10 + .3333 × 15 = 11.67% Therefore, the risk-free rate must also be 11.67%. False. If the borrowing and lending rates are not identical, then depending on the tastes of the individuals (that is, the shape of their indifference curves), borrowers and lenders could have different optimal risky portfolios. False. The portfolio standard deviation equals the weighted average of the component-asset standard deviations only in the special case that all assets are perfectly positively correlated. Otherwise, as the formula for portfolio standard deviation shows, the portfolio standard deviation is less than the weighted average of the component-asset standard deviations. The portfolio variance will be a weighted sum of the elements in the covariance matrix, with the products of the portfolio proportions as weights.



31. 32.



35. a.



b.



Restricting the portfolio to 20 stocks rather than 40-50 will increase the risk of the portfolio, but possibly not by much. If, for instance, the 50 stocks in a universe had the same standard deviation, σ, and the correlations between each pair were identical with correlation coefficient ρ (so that the covariance between each pair would be ρσ2), the variance of an equally weighted portfolio would be (see Appendix A, equation 8A.4), 2 n–1 1 σ = n σ2 + n ρσ2 P The effect of the reduction in n on the second term would be relatively small (since 49/50 is close to 19/20 and ρσ2 is smaller than σ2, but the denominator of the first term would be 20 instead of 50. For example, if σ = 45% and ρ = .2, then the standard deviation with 50 stocks would be 20.91%, and would rise to 22.05% when only 20 stocks are held. Such an increase might be acceptable if the expected return is sufficiently increased. Hennessy could contain the increase in risk by making sure that he maintains reasonable diversification among the 20 stocks that remain in his portfolio. This entails maintaining a low correlation among the remaining stocks. For example, in part (a), with ρ = .2, the increase in portfolio risk was minimal. As a practical matter, this means that Hennessy would need to spread his portfolio among many industries;



36.



37.



concentrating on just a few would result in higher correlation among the included stocks. Risk reduction benefits from diversification are not a linear function of the number of issues in the portfolio. Rather, the incremental benefits from additional diversification are most important when you are least diversified. Restricting Hennesey to 10 instead of 20 issues would increase the risk of his portfolio by a greater amount than would reducing the size of the portfolio from 30 to 20 stocks. In our example, restricting the number of stocks to 10 will increase the standard deviation to 23.81%. The increase in standard deviation of 1.76% from giving up 10 of 20 stocks is greater than the increase of 1.14% from giving up 30 stocks when starting with 50. The point is well taken because the committee should be concerned with the volatility of the entire portfolio. Since Hennessey's portfolio is only one of six well-diversified portfolios and smaller than the average, the concentration in fewer issues could have a minimal effect on the diversification of the total fund. Hence, unleashing Hennessey to do stock picking may be advantageous.



Chap 7 2.



If the covariance of the security doubles, then so will its beta and its risk premium. The current risk premium is 14 – 6 = 8%, so the new risk premium would be 16%, and the new discount rate for the security would be 16 + 6 = 22%. If the stock pays a constant perpetual dividend, then we know from the original data that the dividend, D, must satisfy the equation for the present value of a perpetuity: Price = Dividend / Discount rate 50 = D /.14 D = 50 × .14 = $7.00 At the new discount rate of 22%, the stock would be worth only $7/.22 = $31.82. The increase in stock risk has lowered its value by 36.36%.



3.



The appropriate discount rate for the project is: rf + β[E(rM) – rf ] = 9 + 1.7(19 – 9) = 26% Using this discount rate, NPV



= –20 + Σ19(10/1.26t) + 20/1.2610



= –20 + 10 × Annuity factor(26%, 9 years) + 20x Present value factor (26%, 10years) = 15.64. The internal rate of return (IRR) on the project is 49.55%. Recall from your introductory finance class that NPV is positive if IRR > discount rate (equivalently, hurdle rate). The highest value that beta can take before the hurdle rate exceeds the IRR is determined by 49.55 = 9 + β(19 – 9) β = 40.55 / 10 = 4.055 4. 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 includes diversifiable risk.



c.



False. 75% of your portfolio should be in the market, and 25% in bills. Then,



βP = .75 × 1 + .25 × 0 = .75 17. a.



Since the market portfolio by definition has a beta of 1, its expected rate of return is 12%.



b.



β = 0 means no systematic risk. Hence, the portfolio's expected rate of return in market equilibrium is the risk-free rate, 5%.



c.



Using the SML, the fair expected rate of return of a stock with β = –0.5 is: E(r) = 5 + (–.5)(12 – 5) = 1.5%



The actually expected rate of return, using the expected price and dividend for next year is: E(r) = 44/40 – 1 = .10 or 10% Because the actually expected return exceeds the fair return, the stock is underpriced. 18. a. E(r) CML(r ) f
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The risky portfolio selected by all defensive investors is at the tangency point between the minimumvariance frontier and the ray originating at rf, depicted by point R on the graph. Point Q represents the risky portfolio selected by all aggressive investors. It is the tangency point between the minimum-variance B frontier and the ray originating at rf . b.



Investors who do not wish to borrow or lend will each have a unique risky portfolio at the tangency of their own individual indifference curves with the minimum-variance frontier in the section between R and Q.



c.



The market portfolio is clearly defined (in all circumstances) as the portfolio of all risky securities, with weights in proportion to their market value. Thus, by design, the average investor holds the market portfolio. The average investor, in turn, neither borrows nor lends. Hence, the market portfolio is on the efficient frontier between R and Q.



d.



Yes, the zero-beta CAPM is valid in this scenario as shown in the following graph: E( r)
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