Chapter 8
Risk Estimation and Diversification Solution guide:
1.
a.
Business risk (or operating risk) is defined as the degree of fluctuation of net income and cash flow associated with different types of businesses and operating strategies. Financial risk refers to the risk of not being able to meet the fixed cash flow requirement of debt fi​nancing, which could lead to bankruptcy; it is related to financial leverage. Total risk is de​fined as the combined effects of financial and business risk.

b.
The coefficient of variation is defined as the standard deviation of a probability distribution divided by the mean of the distribution. In finance the probability distribution generally is that of a measure of profitability or return.

c.
Diversification occurs when the portfolio variance of a group of securities (held in the port​folio} is less than the sum of the risks of the individual securities. This occurs whenever the returns from the securities are less than perfectly positively correlated.

d.
The market risk premium is defined as the expected return on the market minus the risk free rate of interest. An example of estimating the market risk premium is presented on pp. 257-259 of the text.

e.
Probability refers to the chance of a particular state or outcome occurring.

f.
An efficient portfolio is one for which no other portfolio has the same expected return at a lower risk or no other portfolio has a higher expected return at the same risk. The efficient frontier is the set of efficient portfolios. That is, the efficient frontier is defined as that set of portfolios that has the maximum return for every given level of risk or the minimum risk for every level of return.
g.
The dominance principle defines efficient portfolios as stated in the preceding definition.

2.

Corporate managers often justify undertaking multiproduct lines because of the effects of diver​sification or therefore, spreading risk among many lines of services or products. The extent to which benefits of corporate diversification can actually be realized are discussed in later chapters of the text.

3.

The method of determining commercial lending rates is one in which a risk premium is added to the risk free rate. The risk premium is determined on the basis of the mean and standard devi​ation of a distribution of such premiums. A detailed numerical example of the method is given on pages 259 thru 262 of the text.

4.

Applying the equation (7.10), as follows:
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thus,
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Solving for
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thus, E(RP) = (0.6)(0.01) + (0.4)(0.008) = 0.0092 
Var(Rp) = (0.6)2(0.0035) + (0.4)2(0.00485) + 2(0.6)(0.4)(0.0008) = 0.00242
The standard deviation of Rp = 0.0492. 
5.

a.
Portfolio C is always preferred to A and B, because it has the lowest risk (standard deviation) and highest expected return.

b.
Portfolio D is dominated by E and F because it has the lowest expected return and highest risk.

E has the lower expected return but also lower risk than F. In this case Sharpe's perform​ance measure can be used to identify the better investment. Assuming a risk free rate of 10%:
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Since the performance measure is larger for F than E, F is the better investment.

6.

a.
Assuming we want to minimize the total risk of the portfolio:
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W2 = 64.1%
b.
Mean: 
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= .359(0.02) + .641(.01) = 0.1359           


[image: image9.wmf]2

p

s
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c.
Coefficient of Correlation between X and Y is:
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7.

Project 1: 
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Project 2: 
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Project 1 is the better investment opportunity. 
8.

a.
Rp = (1/2)2(.10)2 + (1/2)2(.20)2 = .0125 or 1.25%.

b.
Rp = (1/2)2(.10)2 + (1/2)2(.20)2 + 2(1/2)(1/2)(.5)(.1)(.2) = .0175 of 1.75%

c.
Rp = 2.25%

d.
Rp = 0.25% 
9.

a.
Mean and variance for X and Y:
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σX = 7.8077 and σY = 4.75

b.
Since X has both higher risk and return than Y, the better investment can not be identified without knowing the investor's preferences.

c.
Covariance between X and Y:

COV(XX, XY) = ρXYσXσY = (.2)(7.81)(4.75) = 7.4195

d.
Portfolio Mean and Variance:
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10.   

a.
Sharpe's Measure = SP = 
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Security A has the higher performance index.
b.
Standard deviation for each security:

Solving for σ in Sharpe's Measure we find:
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11.  
a.
Mean ROI = (.3)(10) + (4)(16) + (.3)(20) = 15.4

b.
Standard Deviation of ROI

= [(.3)(10 – 15.4)2 + (.4)(15 – 15.4)2 + (.3)(20 – 15.4)2]1/2 
= (15.24)1/2 = 3.904
12.
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= .3(.30) + .3(.20) + .16(.4) = .214 or 21.4%  
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= 23.848
σp = 4.88
13.

a.
Optimal weights and resulting mean and standard deviation
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WK = 1.0 – WL = .92 
L&K
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b.
Optimal weights:
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WK = .23 
K&N:
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c.
Opimal wieghts:
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WL = .08

N&L:
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d.
Preferred portfolio: An investor could select any of the three portfolios. The specific decision depends on the investor's preferences.
e.
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14.


(a).
The expected cash flow is: (0.5  $90,000) + (0.5  170,000) = $130,000

With a risk premium of 10% over the risk-free rate of 5%, the required rate of return is 15%.  Therefore, the present value of the portfolio is:

$130,000/1.15 = $113043.5

(b).
If the portfolio is purchased for $113043.5, and provides an expected cash inflow of $130,000, then the expected rate of return [E(r)] is derived as follows:

$113043.5 [1 + E(r)] = $130,000

Therefore, E(r) = 15%.  The portfolio price is set to equate the expected rate or return with the required rate of return.

(c).
If the risk premium over T-bills is now 15%, then the required return is:

5% + 15% = 20%

The present value of the portfolio is now:

$130,000/1.20 = $108333.3

(d) For a given expected cash flow, portfolios that command greater risk premium must sell at lower prices.  The extra discount from expected value is a penalty for risk.

15.
When we specify utility by U = E(r) – 0.5A, the utility level for T-bills is:  0.05

The utility level for the risky portfolio is: 

                      U = 0.10 – 0.5A(0.15)2 = 0.10 – 0.01125A


In order for the risky portfolio to be preferred to bills, the following inequality must hold:

0.10 – 0.01125A > 0.05 ( A < 0.05/0.01125 = 4.44


A must be less than 4.44 for the risky portfolio to be preferred to bills.

16.     

(a)     Expected return = (0.6  16%) + (0.4 6%) = 12%

Standard deviation = 0.6  25% = 15%

	(b).
	Investment proportions:
	
	40.0% in T-bills

	
	
	0.6 ( 41% =
	24.6% in Stock A

	
	
	0.6 ( 28% = 
	16.8% in Stock B

	
	
	0.6 ( 31% = 
	18.6% in Stock C


(c)  Your reward-to-variability ratio: 
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Client's reward-to-variability ratio: 
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17.

 (a).
        E(rC) = rf + y[E(rP) – rf] = 6 + y(16 ( 6)

If the expected return for the portfolio is 16%, then:

15 = 8 + 10 y (
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Therefore, in order to have a portfolio with expected rate of return equal to 15%, the client must invest 70% of total funds in the risky portfolio and 30% in T-bills.

(b).

	Client’s investment proportions:
	30.0% in T-bills

	
	0.7 ( 41% =
	28.7% in Stock A

	
	0.7 ( 28% = 
	19.6% in Stock B

	
	0.7 ( 31% = 
	21.7% in Stock C

	
	
	


c)             C = 0.7  P = 0.7  25% = 17.5%

18. 

(a).
C = y  25%

If your client prefers a standard deviation of at most 15%, then:

y = 15/25 = 0.6 = 60% invested in the risky portfolio

(b).
E(rC) = 6 + 10y = 6 + (0.6  10) = 6 + 6 = 12%

19.

(a)
y*
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Therefore, the client’s optimal proportions are: 40% invested in the risky portfolio and 60% invested in T-bills.

(b) E(rC) = 6 + 10y* = 6 + (0.4  10) = 10%

(C = 0. 4  25 = 10%

20.

(a)
E(rC) = 10% = 6% + y(14% – 6%) ( 
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(b)
C = yP = 0.50  18% = 9%

(c)
The first client is more risk averse, allowing a smaller standard deviation.

21.

(a)     For y to be less than 1.0 (so that the investor is a lender), risk aversion (A) must be large enough such that:
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For y to be greater than 1.0 (so that the investor is a borrower), risk aversion must be small enough such that:
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For values of risk aversion within this range, the client will neither borrow nor lend, but instead will hold a complete portfolio comprised only of the optimal risky portfolio:

y = 1 for 1.75 2.25

22.

      The maximum feasible fee, denoted f, depends on the reward-to-variability ratio.

For y < 1, the lending rate, 5%, is viewed as the relevant risk-free rate, and we solve for f as follows:
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For y > 1, the borrowing rate, 9%, is the relevant risk-free rate.  Then we notice that, even without a fee, the active fund is inferior to the passive fund because:
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23.

(a)
If the period 1985 - 2005 is assumed to be representative of future expected performance, then we use the following data to compute the fraction allocated to equity: A = 3, E(rM)  rf = 8.5%, M = 15.  Then y* is given by:
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That is, 70.83% of the portfolio should be allocated to equity and 29.17% should be allocated to T-bills.

(b)     If the period 1985 - 2005 is assumed to be representative of future expected performance, then we use the following data to compute the fraction allocated to equity: A = 4, E(rM)  rf = 9%, M = 15% and y* is given by:
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Therefore, 72.5% of the complete portfolio should be allocated to equity and 17.5% should be allocated to T-bills.

         If the investor believes the estimation from his financial advisor, the market risk premium is expected to be higher and market risk is lower.  Therefore, the reward-to-variability ratio is expected to be higher under his financial advisor’s estimation, which explains the greater proportion invested in equity.

_1295247541.unknown

_1295248096.unknown

_1295252316.unknown

_1295262359.unknown

_1295262365.unknown

_1295262522.unknown

_1295252893.unknown

_1295252915.unknown

_1295252634.unknown

_1295252505.unknown

_1295251893.unknown

_1295252246.unknown

_1295251866.unknown

_1295247786.unknown

_1295248005.unknown

_1295248018.unknown

_1295247911.unknown

_1295247639.unknown

_1295247753.unknown

_1295247569.unknown

_1249285406.unknown

_1295247229.unknown

_1295247370.unknown

_1295247469.unknown

_1295247347.unknown

_1295247154.unknown

_1295247181.unknown

_1249285481.unknown

_1249286245.unknown

_1295247097.unknown

_1249286022.unknown

_1249285452.unknown

_1249117194.unknown

_1249284050.unknown

_1249284707.unknown

_1249120065.unknown

_1249115492.unknown

_1249116181.unknown

_1215268729.unknown

_1249115491.unknown

_1215268682.unknown

