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is basecl on the allocation of a Jired portfolio across sevelal assets, limiting the

**r,o rny one soulce of risk. Adding additional fisky assets 16 a portfolio' thereby incrcas-

the total arlounts inveslec'l, does not reduce dollar lisk, even if it makes the rate of return

:predictable. This is because that uncertainty is applieci to a larger investment base Nor

investing t,ver longer horizons reduce risk. Increasing the investmerlt horizon is analogols

investin-e in more assets. [t increases total lisk. Analogously, the key to the insr-rrance industry

iskshain-e-th. spleading of risk across many investors. each of whom takes on only a sm1ll

iporur, ,o ,ny giu.n source of risk. Risk pooling-the assumption of ever'-more s.urces ol

,ir'k-roy in.rror. rate of return predictability, but not the predictability of total dollar rcturns'

nonsystematic risk

divclsifiable risk
mini mttm-variance portfblicr

portfolio opPoltunitY set

reward-to-voiatil ity rttio
optinal risky porttolio
rnilimtrm r :trilnee l.nrntier'

:ted

Which of Lhe follor.ving fhctors reflect Trrrz narket risk for a given cofporation?

a. Increlsecl short-term intcrest rates

ll, Fire in the corporate warehouse.

r'. Inclelsed insurance costs.

L When aclding real estate to an asset allocation prograrn that currently includes only stocks. bonds,

ancl cash. rvhich of the properties of rerl estate retul ns affect portfblio rlrftl Explain'

r/. Death ol thc CEO.

e- Increased labor costs

c. Correlation rvith returns of the other

asset classes.

30%

t5

ltes to
ieasa

iected

lntier.
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ipl'o-
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;

lrces

rritl'

lme
ors

tch
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,1,1 \\thich Of thc following stater-nents about the minimr-rm variance poltfolio ol all risky sectlrities
/ 

rre ralidl'(Assltne short sales are allowed.) Explain.

a, Its Variance must be lower than those of all olher securities oI porttblios.

D, Its expected return can be lower than the lisk-tl'ee rate'

r'. It mav be the optinal r'isky portlblio.

ri lt must include all individual securities.

Thefollowing data apply to Problems 4through 10: A pension fund manager is considering three

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 yields a rate of 8% The probability distri-

butjon of the risky funds is as follows:

ExpectedReturn StandardDeviation

Stock fund (5) 20%

Bond fund (B) 12

The correlation between the fund returns is .10.

-1, What are the investrnent proportions in the rninimum-variance porttblio of the two risky funds.

and r,r,hal is tlre expected Value ancl standard cleviation of its rate of return?

5. TrbLrlate and draw the investment opportunity set of the two risky funds. Use investmcnt propol:

tions fbl the stock lund of zelo to 100% in increments of 20%'
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6. Drawatangentf}omtl-rerisk-ficeratetotheopportunityset.Whatdoesyourgraphshoulirrrlr
expected return and standard deviation ofthe optimal portfblio?

7. Solve numerically fbr the ploportions of each asset arrd tbr the expected retuln ancl ihnlii
dcviation of the optirnal risky poltfblio.

8. What is the rervard-to-r'olatility ratio of the best feasible CAL l
9. You rcquire that your portfblio yield ttn expecfcd relurn of l1%, ancl ffiaf it be elllcient. on lllL

best f-easible CAL.

a. What is the standard cleviatiorr of yor.r portfblio l
D. Whaf is fhe proportion invcstcd in Lhe T-bill firnd and each of the two risky funds'?

10. lf yoLr were to usc only the two lisky tunds, and still require an cxpected retlrrn of lll?. lh;i
r'vould be the investment proportions of your portfirlio / Cornpare its standarcl deviation to thrrri

the optimized portfblio in Problcm 9. What do you conclude?

11. Stocksoff-eranexpectedrateol-returnof l8Tc.withastandalcldeviatior-r ol'22c/a.Coldolllrsm
expccted return of l07o with a sLandal'cl deviation of 30(1..

a. ln light of the apparent inf-eriolitl, o1'gold with lespcct to both mean retuln and \'0lirtilr(\

wonlcl anyone hold gold'/ If so. dcmonstrate graphically why one u'ould do so.

b. Civen the data above, reanswer (a) with the aclditional assumption that the cotrelation coci.

ficientbetweengoldandstocksequals 1.I)rar.v:rgraphillustlatingwhyonewouldorululil
not hold gold in one's poltltrlio. Could this sct o1'assunrptions lol cxpectecl returns. srrndurl

deviations, and colrelation represent irn equilibriurn fol the sccurity maltet'l

12. Suppose that there rre mrny stocks in the security markct ancl that thc characteristics of$orl'
A and B ale given as ltrllows:

Stock Expected Return Standard Deviation

A 10% 5a/"

B 15 10

Correlation - 1

Suppose that it is possible to bon'orv at the risk-1'ree late, r-1, What must be the value ol'the Lisk-

Il'ee rrte'l (Flirlr. Think about constructing a risk-free portfblio fi'om skrcks A and B.)

13. Assnme that expectcd returns and standard deviations ibr all securities (including thc nsk-tirr

rate fbl bot'rowing and lending) are knor'vn. In this case all investols will have the same optrnul

liskl' portfblio. (TlLre or falsc'l)

14. The standard deviation of the portfirlio is always equal to the weightcd a\rcragc of the strndlLd

der,iations ol thc asscts in the portlblio. (True or lalse'l)

15. SLrppose you have a ploject that has a .7 chance of doubling your investmenl in l year and r

.3 chance of halving lrrLrl inrestnrent in i.r vei.rr. What is the standald cleviation of the r-ute o1'

return on this invcstment'l

\b. Suppose t\'a\; ou\'ar e $ nl\\ron 'an( \e \o\\oring \.1o oppor\trnrires \rom u\rc\ \o cons\nul

a portfolio:

ri. Risk-ticc assct carning 12clc pel year'.

b. Risky asset with expected return of 30% per year and standrrd devialior.r ol 40(li.

Il you constrr,rct a portlolio witll a standarcl deliation ol 30%, what is its expected i'rtc ol tttLrLnl

The following data are for Problems 17 through 191 The correlation coefficients

between pairs of stocks are as follows: Corr(A,8) - .85; Corr(A,C) - .60; Corr(A,D) = 4

5. Each stock has an expected return of 8% and a standard deviation o+ 20%.

17. IfyoulentireportfolioisnowcornposeclofskrckAandyoucanaddsotncofonlyonestocklL,
your portfolio, would you choose (explain your choice):

cr. [3.

b.c
<-.. D.
rJ. Need rrorc data.
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Would the answer to Problem 17 chan_qe fbr more risk-averse or risk-tolerant investors'i Explain.

Suppose that in addition to investing in one more stock you can invest in T-bil1s as well. Would
you change your answers to Problerns I 7 trnd 1 8 if the T-bill rate is 8olc?

lollowing table of compound annual returns by decade applies to Challenge iii Challenge
20 and 21.

1 920s* 1 930s 1940s 1950s 1 960s 1970s '1980s 1 990s

235

stocks

stocks

government

13 12%

184
1.14

341

389
252

3.72% 7.28% 2a.63o/o 19.01%

rB 36 1 25 9.11 19.41

3 98 4 64 3.59 0.25

377 391 1.70 1.11

8154/o 12 46To 13.84%

590 1760 1B2A

663 1150 860
611 1201 774

to that of

offers da
9ilernment

bills 356
100

0.30

2.44

4.31

536
1.81

2.22

629
736

900
510

542
293

$onmlts

lity;

coei
or would

i
.t

of stocki

the risk-

standard

and a
rate of

return?

D)=.4

stock trO

on the perod 1926-1929

lnput the drta tiom the table into a spreadsheet. Compute the serial comelation in decade returns

foreach asset class and fbl inllation. Also find the correlation between the rctums of various
asset classes. What do the data indicate'l

Convertthe asset returns by decade presentecl in the table into real rates. Repeat the analysis of
Challenge Problem 20 lor the real rates of leturn.

following data apply to CFA Problems 1 through 3: Hennessy & Associates manages a
CFAA\

million equity portfolio for the multimanager Wilstead Pension Fund. Jason Jones, flnancial vice

ftlentofWilstead. noted that Hennessv had rather consistcntly achievecl the best record among

Wilstead's six equity managers. Performance of thc Hennessy ponfblio had been clearly superior
ofthe S&P 500 in 4 of the past 5 years. In the one less-favorable yeiir. the shortfall was trivial.

llennessy is a "bottom-up" manager. The fllm largely avoids tny attempt to "time thc mar-

It also tbcuses on selection of individLral stocks, rather than thc wcighting of favored

lhre is no apparent contblmity of style among Wilsteacl's six eqLrity mana-qers. The five manag-

than Hennessy, nanage portfblios aggregating $250 rnillion made up of more than 150

lssues

lones is convinced that Henncssy is able to apply supelior skill to stock selection, but the tavor-

Etums are limited by the high degree of diversiflcation in thc portfblio. Over the years. the

generally held 40 50 stocks. with about 2Lh-3o/a of total tr-rnds committed to each rssue.

Eason Hennessy seemecl to do well most years was that the llrm was able to identify each year

l2 issues that registered particularly large -uains
(hthe basis of this oveliew, Jones outlined the fbllowin-q plan to the Wilstead pension cornmittee:

Let\tell Hennessy to limit the portfolio to no more than 20 stocks. Hennessy will double
commitments to the stocks that it really favors, and elirninate the remainder. Except

forthis one nerv restriction, Hennessy should be tiee to manage the poltfolio exactly as

hfore.

All the members of the pension committee genelally supported Jones's proposal because all

that Hennessy had seemed to demonstrate superior skill in selecting stocks. Yet the proposal

considerable departule fiom previous practice, and scveral committee members raised ques-

Respond to erch ol'the lblltrn irt,s qtte:tion:.

a Will thelimitationto20stockslikelyincreaseordecreasethcriskof theportfblio'/Explain.
i, Isthereanywa.vHennessycouldreducethenumbcrof issuesfiomrl0to20withoutsignifi-

cantly aflecting risk'l Explain.
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tL. W 15

b.x12
t;.Z5
d.Yg

2 one comnittee member was particurarly enthusiastic concerning Jones,s proposal. He sugger
that Hennessy's perfoxrmance might benetit funher frorn reduction in the number of isues bIf the reduction to 20 courd be expectecr to be advantageous, explain why reduction to l0m,]
be less Iikely to be advantageous. (Assume that wilstead will evaluate the Hennessy portfi
independently of the other por.tfolios in the fund.)

3 Anothe'corrmittee member suggestecl that, rather than evaruate each managed portforio
dently of other portfolios, it might be better to consider the effects of a chlmge in the Iportfolio on the total fund. Explain how this broader point of view could affect the
decision to limit the hordings in the Hennessy portfolio to either 10 or 20 issues.

zl Which one of the foliowing porttblios cannot lie on the efllcient fi.ontier as described
Markowitz?.

Portfolio Expected Return (%) Standard Deviation (%)

5. Which staternent abollt portfblio diversification is correcr,/
a. Proper diversification can reduce or eliminate systematic risk.
b. Diversiflcation reduces the portfblio's expected return because it reduces

ri:L.
c' As more securities are adclecl to a portfblio, total risk typically would be expected totalla

decreasing rate.

1.

/ The risk-reducing beneflts of cliversification do not occur meaningfuily until at least j0
vidual securities are included in the por.tfoiio.

The measure of r-isk fbr a security held in a diver.sified portfblio is:
a. Specitic risk.
&. Standard deviation ofreturns.
c. Reinvestntent risk.
r/. Covariance.

Portfblio theory as described by Markowitz is most concerned with:
rz. The elimination of systematic risk.
D. The efTect of diver-sification on porttblio risk.
r'. The identification of unsystematic risk.
r/. Active portfolio management to enhance return.

8' Assume that a risk-aver"se investor ownin-{ stock in Miller corporation decicles to add the stockof
either Mac or Green corpolation to her portfblio. All three stocks offer the same expected rerurnand total variability The covaiance of return between Miller and Mac is -.05 and betrveenMiller and Green is *.0-5. por.ttblio risk is expected to:
a. Decline more when the investor buys Mac.
h. Declirre mole when the inrestor buy, Creen.
c. Increase when either Mac or Green is bought.
r/. Decline or incr"ease, depending on other factors.

Stocks A, B, and C have the same expected return ancl stantlard
shows the correlations between the retums on these stocks.

36

15

7

21

Stock A Stock I Stock B

a poiltblio's

6

Stock A

Stock B

Stock C

+ 1.0

+0.9 + 1.0

+0 1 -0.4 +1 0

deviation. The ibllowing rabh
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conelations, the portfblio constructed fior-r-r these stocks having the lowest lisk is a

invested in stocks A and B.

invested in stocks A and C.

invested in stocks B and C.

inve$ed in stock C.

forthree stocks. A, B, and C are shown in the fbllowing tables

Standard Deviations of Returns

Stock:

237

A

S-anda'd dev ation (oo): 40 20 4A

Correlations of Returns

Stock

A 'r 00 0.90 0.50

B 1 00 0.10

c 1.00

thebasisofthe infirrrnation provided in the tables, and given a choice between zr port-
up of equal amounts o1' stocks A and B or a portfolio nrade up of equal amounts of

and C which portfblio would you recommcnd'l Justify yor,rr cl-roice.

Stephenson's current portfolio ol $i2 million is invested as fbllows:

Summary of Stephenson's Current Portfolio

Percent of Expected Annuai Annual Standard
Value Total Return Deviation

$ 2oo,ooo 10%

equities 600,000 30

equities 1,200,000 60

$2IOOPOO IOO%

16%
19 5

lo o

23 1

Correlation of Returns
with Current Portfolio

Expected Annual
Standard Deviation

254/o

22

25

22

4.6%

12.4

16 0

13 8

soon expects to receive an adclitional 52 million and plans to invest the entile
in an index tund that best complements the cllrrent portfblio. Stephanie Coppa, CFA,

ing the tbur index tunds shown in the fbllowing table fbr theil ability to produce r
thatwill meet two criteria relative to lhe curent portfblio: (l) naintain or enhance

return and (2) maintain or reduce volatility.
fund is invested in an asset class that is not substantially represented in the culrent

lndex Fund Characteristics

Expected Annual Return

15To

11

16

14

which fund Coppa should recomrnend

how your chosen lund bc,r/ rneets both
to Stephenson. Justify your choice by describ-
of Stephenson's criteria. No calculations are

+0.80

+0.60

+0.90
+ 0.65
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12. Abigail Grace has a $900,000 fully diversifiecl portfblio. She
pany common stock worth $100,000. Her financial atciviser
forecast information:

subsequently inherits ABC

provided her with the

Risk and Return Characteristics

Expected Monthly Standard Deviation of
Returns Monthly Returns

Original Portfolio

ABC Company
0.67 o/o

1.25

2.37%

295

The couelation coefficient of ABC stock relurns with the oliginal portfblio retur-ns is ."10.

a The inheritance changes Glace's overall portfolio antl she is cleciding whether 1o keepthe
ABC stock. Assuming Grace keeps the ABC stock. calculare the:

i. Expected return of her new portf.lio which inclucres the ABC stock.
ii. cova.iance of ABC stock returns with the original portfbrio returns.
iii. Stanclard deviation ol her new portfblio. which includes the ABC stock.

D If Grace sells the ABC stock, she will invest the proceeds in risk-free governinent securities
yielding .2127o monthly. Assuming Grace sells the ABC stock and ,.plr.., it with the gor.
ernment securities. calculate the

i' Expected rctut'n ol her new portfblio, which inclucles the -{overnment securilies.
ii' Covariance of the government security leturns with the oliginal portfolio returns.iii Standard deviation of het new poftfolio, which inclucles tl-re govemment securities.

c Determine whether the systelnatic risk of her new portfblio, wlrich includes the go\ernrnent
securities, will be higher or rower rhan rhat of her or.iginal portfblio.

d on the basis of conversations witli her husband, Grace is consider-ing seilin-q the s100.000
of ABC stock and .cquiring $r00,000 of Xyz c.mpany .o,o,nnn stock inyead. xyZ
stock has the same expected return and stanclard deviation as ABC stock. Her husband
comments, "lt doesn't matter whether you keep all of the ABC stock or rep6ce it *ith
$100'000 of XY7, stock." State wlrether her hr,rsband's comment is correcrr or incoLrect,
Justify your response.

e' In a recent discussion with her' financial adviser, Grace commentecl, ',lf I just don.t lose

money in my portiblio, I will be satisfied." she went on to say, "I an more afiaidollosing
money than I am concerned about achieving high returns.,,

i Describe one weakness of using stanclarcl deviation of returns as a risk measure for
Grace.

ii' Identify an alternate risk measule that is more appropriate under the circumstances.

13' Dudley Trudy, CFA' recently met with one of his clients. Trudy typicalty invests in a master
list of 30 equities drawn tl'om several industlies. As the meeting concludei, the clientmadethe
fbllowing statemerlt: "I trr,rst your stock-picking ability and believe that you should in'est my
fLrnds in your live best ideas. why invest in 30 cornpanies when you obviously have stronger
opinions on a few of them'?" Tludy plans to respond to his client within the context ol modem
portlblio rheory.

c' contrast the concepts of systenratic risk and firm-specitic risk, and give an example of eaclr
type of risk.

b critiqLre the client's suggestion. Discr-rss how both systematic and fir-m-specific risk change
as the nlrmber of securities in a portlblio is increased.


