CHAPTER 7 Optimal Risky Portfolios

versification is based on the allocation of a fixed portfolio across several assets, limiting the
sposure to any one source of risk. Adding additional risky assets to a portfolio, thereby increas-
W the total amounts invested, does not reduce dollar risk, even if it makes the rate of return
more predictable. This is because that uncertainty is applied to a larger investment base. Nor
ioes investing over longer horizons reduce risk. Increasing the investment horizon is analogous
Winvesting in more assets. It increases total risk. Analogously, the key to the insurance industry
krisk sharing—the spreading of risk across many investors, each of whom takes on only a small
* gxposure (0 any given source of risk. Risk pooling—the assumption of ever-more sources of
S isk—may increase rate of return predictability, but not the predictability of total dollar returns.
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| Which of the following factors reflect pure market risk for a given corporation?
~ . ~
. Increased short-term interest rates. d. Death of the CEO.
). Fire in the corporate warehouse. e. Increased labor costs.
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EXpected
¢, Increased insurance costs.

ith the ). When adding real estate to an asset allocation program that currently includes only stocks, bonds,
hted by and cash. which of the properties of real estate returns affect portfolio risk? Explain.
€ in the a. Standard deviation. ¢. Correlation with returns of the other
by the b. Expected return. asset classes.

3:; Which of the following statements about the minimum variance portfolio of all risky securities
daver- ~ are valid? (Assume short sales are allowed.) Explain.
corre- ; i =
I (:“e o lis variance must be lower than those of all other securities or portfolios.
! ated. b Its expected return can be lower than the risk-free rate.
Ftes to ¢. It may be the optimal risky portfolio.
€ as a 4. Tt must include all individual securities.
ected
ntier.
ég@et The following data apply to Problems 4 through 10: A pension fund manager is considering three
kpl"o mutual funds. The first is a stock fund, the second is a long-term government and corporate bond
fund, and the third is a T-bill money market fund that ields a rate of 8%. The probability distri-
ions . y ’
i bution of the risky funds is as follows:
| Expected Return Standard Deviation
1ces
rity Stock fund (S) 20% 30%

Bond fund (B) 12 15

; - .
;me The correlation between the fund returns is .10.
ors
h 4 What are the investment proportions in the minimum-variance portfolio of the two risky funds,

and what is the expected value and standard deviation of its rate of return?
he P

5 Tabulate and draw the investment opportunity set of the two risky funds. Use investment propor-
tions for the stock fund of zero to 100% in increments of 20%.
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\
“ H 6. Draw a tangent from the risk-free rate to the opportunity set. What does your graph show for
| expected return and standard deviation of the optimal portfolio?

\ | 7. Solve numerically for the proportions of each asset and for the expected return and standu
“ J deviation of the optimal risky portfolio.

| 8. What is the reward-to-volatility ratio of the best feasible CAL?
[ [ ‘ 9. You require that your portfolio yield an expected return of 14%, and that it be efficient, on (i
j‘[ | | best feasible CAL.
’: {f [ \ a. What is the standard deviation of your portfolio?
1] b. What is the proportion invested in the T-bill fund and each of the two risky funds?

10. If you were to use only the two risky funds, and still require an expected return of 14%, wh
would be the investment proportions of your portfolio? Compare its standard deviation to thatof

the optimized portfolio in Problem 9. What do you conclude? f

]

l}

11. Stocks offer an expected rate of return of 18%, with a standard deviation of 22%. Gold offersan
expected return of 10% with a standard deviation of 30%.

a. In light of the apparent inferiority of gold with respect to both mean return and volatility, |
would anyone hold gold? If so, demonstrate graphically why one would do so. ‘

b. Given the data above, reanswer («) with the additional assumption that the correlation cogf- l
ficient between gold and stocks equals 1. Draw a graph illustrating why one would or would ‘
not hold gold in one’s portfolio. Could this set of assumptions for expected returns, standard |
deviations, and correlation represent an equilibrium for the security market?

12. Suppose that there are many stocks in the security market and that the characteristics of stocks
A and B are given as follows:

Stock Expected Return Standard Deviation

A 10% 5%
B = 10
Correlation = —1

Suppose that it is possible to borrow at the risk-free rate, . What must be the value of the risk-
free rate? (Hint: Think about constructing a risk-free portfolio from stocks A and B.)

13. Assume that expected returns and standard deviations for all securities (including the risk-free
rate for borrowing and lending) are known. In this case all investors will have the same optimal
risky portfolio. (True or false?)

14. The standard deviation of the portfolio is always equal to the weighted average of the standard
deviations of the assets in the portfolio. (True or false?)

Visit us ét';vwww.mhedUcatlfon.asiZa/olc/bpdie

15. Suppose you have a project that has a .7 chance of doubling your investment in a year and a
.3 chance of halving your investment in a year. What is the standard deviation of the rate of
return on this investment?

6. Suppose that you have T mihion and e Iohowmg two oppormiies from wiieh o construd
a portfolio:
a. Risk-free asset earning 12% per year.
b. Risky asset with expected return of 30% per year and standard deviation of 40%.

1f you construct a portfolio with a standard deviation of 30%, what is its expected rate of retum’

The following data are for Problems 17 through 19: The correlation coefficients
between pairs of stocks are as follows: Corr(A,B) = .85; Corr(A,C) = .60; Corr(AD) = 4
5. Each stock has an expected return of 8% and a standard deviation of 20%.

17. If your entire portfolio is now composed of stock A and you can add some of only one stockto
your portfolio, would you choose (explain your choice):

a B c D
b€ d. Need more data.
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CHAPTER 7 Optimal Risky Portfolios

8. Would the answer to Problem 17 change for more risk-averse or risk-tolerant investors? Explain.

18 Suppose that in addition to investing in one more stock you can invest in T-bills as well. Would

: you change your answers to Problems 17 and 18 if the T-bill rate is 8%?

8 following table of compound annual returns by decade applies to Challenge
Problems 20 and 21.

1920s* 1930s 1940s 1950s 1960s 1970s

iii. Challenge

1980s 1990s

fall-company stocks =5 2% 7.28% 20.63% 19.01% 13:72% 8.75%
@ige-company stocks 18.36 =125 90 19.41 7.84 590
ng-term government 3.98 4.60 3.59 025 1.14 6.63
gimediate-term 377 3.91 1.70 1 3.41 6.11
“government

gasury bills 3.56 0.30 037 1.87 3.89 6.29
pffation =100 =2.04 5.36 2:22 2.52 7.36

85ed on the period 1926-1929.
il Input the data from the table into a spreadsheet. Compute the serial correlation in decade returns

" for each asset class and for inflation. Also find the correlation between the returns of various
asset classes. What do the data indicate?

I Convert the asset returns by decade presented in the table into real rates. Repeat the analysis of
Challenge Problem 20 for the real rates of return.

12.46% 13.84%

17.60
11.50
12.01

9.00
5.10

18.20
8.60
7.74

5.02
2.93

,J following data apply to CFA Problems 1 through 3: Hennessy & Associates manages a
3 million equity portfolio for the multimanager Wilstead Pension Fund. Jason Jones, financial vice
psident of Wilstead, noted that Hennessy had rather consistently achieved the best record among
e Wilstead's six equity managers. Performance of the Hennessy portfolio had been clearly superior
ithat of the S&P 500 in 4 of the past 5 years. In the one less-favorable year, the shortfall was trivial.
Hennessy is a “bottom-up” manager. The firm largely avoids any attempt to “time the mar-
el It also focuses on selection of individual stocks, rather than the weighting of favored
dustries.

~There is no apparent conformity of style among Wilstead’s six equity managers. The five manag-
i, other than Hennessy, manage portfolios aggregating $250 million made up of more than 150
adividual issues.

Jones is convinced that Hennessy is able to apply superior skill to stock selection, but the favor-
e teturns are limited by the high degree of diversification in the portfolio. Over the years, the

olio generally held 40-50 stocks, with about 2%-3% of total funds committed to each issue.
flie reason Hennessy seemed to do well most years was that the firm was able to identify each year
lor 12 issues that registered particularly large gains.

On the basis of this overview, Jones outlined the following plan to the Wilstead pension committee:

Let's tell Hennessy to limit the portfolio to no more than 20 stocks. Hennessy will double
* the commitments to the stocks that it really favors, and eliminate the remainder. Except
for this one new restriction, Hennessy should be free to manage the portfolio exactly as

before.

“All the members of the pension committee generally supported Jones’s proposal because all
greed that Hennessy had seemed to demonstrate superior skill in selecting stocks. Yet the proposal
s 4 considerable departure from previous practice, and several committee members raised ques-
ons. Respond to each of the following questions.
1 @ Will the limitation to 20 stocks likely increase or decrease the risk of the portfolio? Explain.
b, Is there any way Hennessy could reduce the number of issues from 40 to 20 without signifi-
cantly affecting risk? Explain.
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Portfolio Theory and Practice

One committee member was particularly enthusiastic concerning Jones’s proposal. He suggestel
that Hennessy’s perfoxrmance might benefit further from reduction in the number of issues (o (8
If the reduction to 20 could be expected to be advantageous, explain why reduction to 1 migh
be less likely to be advantageous. (Assume that Wilstead will evaluate the Hennessy portfofi
independently of the other portfolios in the fund.)

- Another committee member suggested that, rather than evaluate each managed portfolio indepess
dently of other portfolios, it might be better to consider the effects of a change in the Hennessy
portfolio on the total fund. Explain how this broader point of view could affect the commife
decision to limit the holdings in the Hennessy portfolio to either 10 or 20 issues.

- Which one of the following portfolios cannot lie on the efficient frontier as described by
Markowitz?

Portfolio Expected Return (%) Standard Deviation (%)

a. 1% 15 36
b. 12 15
e 5 /
d. 9 21

- Which statement about portfolio diversification is correct?

a. Proper diversification can reduce or eliminate systematic risk.

b. Diversification reduces the portfolio’s expected return because it reduces a portfolio’s ot
risk.

¢. As more securities are added to a portfolio, total risk typically would be expected to fall atg
decreasing rate.

d. The risk-reducing benefits of diversification do not oceur meaningfully until at least 30 indi
vidual securities are included in the portfolio.

The measure of risk for a security held in a diversified portfolio is:

a.
b.
c

Specific risk.
Standard deviation of returns.
Reinvestment risk.

d. Covariance.
- /Portfolio theory as described by Markowitz is most concerned with:
a. The elimination of systematic risk.
b. The effect of diversification on portfolio risk.
¢. The identification of unsystematic risk.
d. Active portfolio management to enhance return.

8. Assume that a risk-averse investor owning stock in Miller Corporation decides to add the stock of

either Mac or Green Corporation to her portfolio. All three stocks offer the same expected retum
and total variability. The covariance of return between Miller and Mac is —.05 and betweer
Miller and Green is +.05. Portfolio risk is expected to:

a. Decline more when the investor buys Mac.

b. Decline more when the investor buys Green.

¢. Increase when either Mac or Green is bought.
d. Decline or increase, depending on other factors.

Stocks A, B, and C have the same expected return and standard deviation. The following table
shows the correlations between the returns on these stocks.

Stock A Stock B Stock B

Stock A +1.0
Stock B SHOEC) +1.0
Stock C 051 -04 +1:0
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jese correlations, the portfolio constructed from these stocks having the lowest risk is a

Iy invested in stocks A and B.

lly invested in stocks A and C.
gally invested in stocks B and C.
ally invested in stock C.

s for three stocks, A, B, and C, are shown in the following tables.

Standard Deviations of Returns

Stock: A B C

Standard deviation (%): 40 20 40

Correlations of Returns -

Stock A B &

A 1.00 0.90 0.50
B 1.00 0.10

‘ C 1.00

on the basis of the information provided in the tables, and given a choice between a port-
¢ up of equal amounts of stocks A and B or a portfolio made up ot equal amounts of
Band C, which portfolio would you recommend? Justify your choice.
s¢ Stephenson’s current portfolio of $2 million is invested as follows:

Summary of Stephenson’s Current Portfolio

Percent of  Expected Annual  Annual Standard
Value Total Return Deviation

n bonds $ 200,000 10% 4.6% 1.6%
large-cap equities 600,000 30 12.4 1.9:5
small-cap equities 1,200,000 60 16.0 29.9
oli $2,000,000  100% 13.8 231

hienson soon expects to receive an additional $2 million and plans to invest the entire
it in an index fund that best complements the current portfolio. Stephanie Coppa, CFA,
yaluating the four index funds shown in the following table for their ability to produce a
jolio that will meet two criteria relative to the current portfolio: (1) maintain or enhance
jected return and (2) maintain or reduce volatility.

Bach fund is invested in an asset class that is not substantially represented in the current
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Index Fund Characteristics

Expected Annual Correlation of Returns
Expected Annual Return Standard Deviation with Current Portfolio
15% 25% +0.80
11 27 +0.60
g 16 25 +0.90
14 22 +0.65

-
b

ate which fund Coppa should recommend to Stephenson. Justify your choice by describ-
how your chosen fund best meets both of Stephenson’s criteria. No calculations are
squired.
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12. Abigail Grace has a $900,000 fully diversified portfolio. She subsequently inherits ABC Cops
pany common stock worth $100,000. Her financial adviser provided her with the following
forecast information:

Risk and Return Characteristics

Expected Monthly Standard Deviation of
Returns Monthly Returns

Original Portfolio 0.67% 2.37%
ABC Company 1.25 295

The correlation coefficient of ABC stock returns with the original portfolio returns is 40,

a. The inheritance changes Grace’s overall portfolio and she is deciding whether to keep (e
ABC stock. Assuming Grace keeps the ABC stock, calculate the:

i. Expected return of her new portfolio which includes the ABC stock.

ii. Covariance of ABC stock returns with the original portfolio returns.
iii. Standard deviation of her new portfolio, which includes the ABC stock.
If Grace sells the ABC stock, she will invest the proceeds in risk-free government securities
yielding .42% monthly. Assuming Grace sells the ABC stock and replaces it with the gor-
ernment securities, calculate the

1. Expected return of her new portfolio, which includes the government securities.

ii. Covariance of the government security returns with the original portfolio returns.
iii. Standard deviation of her new portfolio, which includes the government securities,
Determine whether the systematic risk of her new portfolio, which includes the government
securities, will be higher or lower than that of her original portfolio.
On the basis of conversations with her husband, Grace is considering selling the $100,00(
of ABC stock and acquiring $100,000 of XYZ Company common stock instead. XYZ
stock has the same expected return and standard deviation as ABC stock. Her husband
comments, “It doesn’t matter whether you keep all of the ABC stock or replace it with
$100,000 of XYZ stock.” State whether her husband’s comment is correct or incorrect,
Justify your response.
In a recent discussion with her financial adviser, Grace commented, “If just don’t lose
money in my portfolio, I will be satisfied.” She went on to say, “I am more afraid of losing
money than I am concerned about achieving high returns.”

. .
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i. Describe one weakness of using standard deviation of returns as a risk measure for
Grace.
ii. Identify an alternate risk measure that is more appropriate under the circumstances,

Dudley Trudy, CFA, recently met with one of his clients. Trudy typically invests in a master
list of 30 equities drawn from several industries. As the meeting concluded, the client made the
following statement: “I trust your stock-picking ability and believe that you should invest my
funds in your five best ideas. Why invest in 30 companies when you obviously have stronger
opinions on a few of them?” Trudy plans to respond to his client within the context of modem
portfolio theory.

a. Contrast the concepts of systematic risk and firm-specific risk, and give an example of each
type of risk.
Critique the client’s suggestion. Discuss how both systematic and firm-specific risk change
as the number of securities in a portfolio is increased.




