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The investor's degree of risk aversion is characterized by the slope of his or her indifference
curve. Indiflerence curves show at any level of expected return and risk, the required risk pre-
mium for taking on one additional percentage pclint of standard deviation. More risk-averse
investors have steeper indifference curves; that is, they require a greater risk premium for taking
on more risk.

The optimal position, 1't', in the risky asset, is proportional to the risk premium anfl inversely
proportional to the variance and degree of risk aversion:

' :k E( r''t rr
.' Aoi

Graphically, this portfolio represents the point at which'the indifference curve is tangent to the
CAL.

10. A passive investment strategy disregards security analysis. targeting instead the risk-free asset
and a broad portfblio of risky assets such as the S&P 500 stock portfolio. If in 2009 inves-
tors took the mean historical return and standard deviation of the S&P 500 as proxies for its
expected return and standard deviation, then the values of outstanding assets would imply a
degree of risk aversion of about A : 2.15 for the average investor. This is in line with other
sudies, which estimate typical risk aversion in the range of 2.0 through 4.0.

Related Web sites
for this chapter are
available at www.
mheducation.asia/
olc/bodie

risk neutral
risk lover
mean-variance (M-V) criterion
indifl'erence curve
complete portlblio

risk-fiee asset

capital allocation line
reward-to-volati lity rati o
prissive strategy
capital market line

K%.-,

Prg$lgm
I. Which of the following choices best completes the fbllowing statement'l Explain. An investor

with a higher degree of risk aversion, compared to one with a lower degree, will prefer invest-
ment portlblios

a. with higher risk prentiums.

D. that are riskier (with hi-eher standard deviations).
c. with lower Sharpe ratios.
r/. with higher Shalpe ratios.
e. None of the above is true.

2. Which of the following statements are true? Explain.

a. A lower allocation to the risky portfolio reduces the Sharpe (reward-to-volatility) ratio.
b. The higher the borrowing rate, the lower the Sharpe ratios of levered portfblios.
c. Wthafixedlisk-freerate,doublingtheexpectedleturnandstanclalddeviatior-roftherisky

portlblio will double the Sharpe ratio.
d Holding const.int the risk premir.rm of the risky pofttblio, a higher risk-fiee rate will incr-ease

the Sharpe ratio ol investments with a positive allocation to the risky trsset.

3. What do you think would happen to the expected return on stocl<s if investors perceived higher
volatility in the equity market? Relate your answer to EqLration 6.7.

4. Consider a risky portfblio. The end-of--year cash flow derived from the portfolio will be either
$70,000 or $200,000 with eqLral probabilities of .5. The alternative risk-free invesrment in
T-bills pays 67c per year.
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lf you lequire a risk pren-rium of 8c/c, how much will you be willin-g to pav toL rhi

portfirli0'l
Suppose that the portlblio carr be purchased fbl the amolrnt you ftrund in (,r). What \\'illhi

the expccted rate of t'etum on the porlfblio?
Now supposc that you reqr-rire a risk plemiun-r r>f 12%. What is the price that vou uill tri

rvilling to pay'l
d. Compaline yolrr answcrs to (n) and (c). what do you conclude about thc leliitionsl'rip betrre;

the lequircd risk premium on a portfirlio and the price at which the poltfblio will scll?

Considel a portlolio that of1-ers an expected rate of rcturn ctf l2c/c, and a standald do iation rr.

l8%. T-bills ofTer a risk-li'ecf i/t: tale olretut'n. What is thc rnaxinrum levcl of risl< avclsionllr
which the risky portlolio is still prel-erred to bills'l

Draw the inditl'erence curve in the erpected rcturn-stanclard cleviation plane correspondinrtr,
a utility level of .0-5'lbl an invcstot with a risk aversion cocfl'icient ol 3. (Hint; Choose ser.

eral possible standard cleviations, rangin-g fl'orl 0 to .25. and find the expected raLes ofrerult
plovitling a utility levcl of .05. Then plot the expcctecl return standlrcl deviatiorr pLriuri 

'L
clerived. )

7. Now draw the indil'ference curve corresponding to a utility level of .0-5 for an inresror

rvith risk :tversion cocfTicient A : 1. Corlparing your answer to Problem 6. u'hat do loLL

concl uclc?

8. Draw an indifTerence cun'e fbr a risk-ner,rtlal invcstor providin_t Lltility level .0-5.

9. What rnust be tt'ttc about the sign o1'the lisk aversion coefilcient. A, for a lisk krver'.) DllLu thr

indiflcrence curve fbr a utility levcl ol'.05 fbl a lisk lover-.

For Problems 10 through 12: Consider historical data showing that the average annua
rate of return on the s&P 500 portfolio over the past 80 years has averaged roughly
8% more than the Treasury bill return and that the S&P 500 standard deviation has

been about 20o/o per year. Assume these values are representative of investors'expec
tations for future performance and that the current T-bill rate is 5%.

10. Calculate tlre expccted retLrrn and variancc ol'pultfblios invested in T-bills and the S&P 500

index with rvei.shts as lbllor,vs:

won, W 
'na."

l:

1

I

0

a2
0.4

0.6

08
10

10
08
06
a4
02
0

I l. Calculatc the Lrtility levels of each portfblio t-rf Ploblem 10 lor an invcstol with A - 2. Whar do

you conclude l
12. Repeat Problem 1 I 1br an inve stor with A - 3. What clo vou cor.rclude'l

Use these inputs for Problems 13 through 19: You manage a risky portfolio with
expected rate of return of 18% and standard deviation of 28o/o. The T-bill rate is 8%.

13. Your- client chooses to invest 10% <tf a portlblio in your firncl and 30c/c in a T-bill uroner

rnarket fund. What is the expectecl value and standard dcviation of the rate of return on his

portlblio'?

l'1. Suppose that your risky poltlblio includes the fbllowing:invcstments in tl-re siven propolions:

Stock A 25%
Stock B 32ok

Stock C 43%
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What are the investment proportions of your client,s overall portfblio' including the position in

T-bills?

What is the reward-to-volatility ratio (S) of your risky portfolio? Your client's?

DrawtheCALolyourpoltfolioonanexpectedretuln_Standafddeviationcliagram.Whatisthe
,frp. .i,ft. inti Show the position of your client on your fund's CAL'

Supposethatyourclientdeciclestoinvestinyourportfolioaproportion.yofthetotalinvestment
ilil;;.i the overail portfolio will have an expected rate of return of 16Vo'

a. What is the ProPortion -Y 
7

b. What are your client's investment proportions in your three stocks and the T-bill flund?

c. whatisthestandardcieviationoftherate.rreturnqnyourclient'sportfolio'l

suppose that your client prefers to inve",il v"-l'.:']11:":::::,T::i":::1"T?J'ilffiu'l;
9 Hfi:: ::il,;"J' ;:".:'#il ;""til ;;u: 

"., 
* rhe constiaint that the cc,mprete porttbrio's

standarcl deviation will not exceed I Salo '

a. What is the investment proportion' 'y?

rr. wrr" i, the expected rate o] retun'r on the complete portfblio?

y'19. Your client's clegree of risk aversion is A : 3 5'

n. What proportion, ll of the total investment shoulcl be invested in your fund'l

b.WhatistheexpecteavalueanclstandarcldeviationoftherateofreturnonYoufclient'sopti-
nized Portfolio?

20,Lookatthedatainl.iible6,Tontlieaverageriskpremiumofthes&?.500overT-bills,
and the standard deviJon of that risk premium. suppos. that the s&P 500 is your risky

Portfolio'

a.Ifyourrisk-aversioncoefTicientisA:4anclyotrbelievethattheentirelg26-2009period
isrepresentativeoffutureexpectedperformance,whatfractionofyourportfolioshouidbe
allocated to T-bills and what fraction to equity'l

b. What if you believe that the 1968-1988 period is representative'i

c. What do you conclude upon comparing your answers to (a) and (b)?

21. consider the tirllowing informltion about a risky portfolio that you manage, and a |isk-free

asset: E(4) : llVo' 6 P 
: 75a/c" 11- 5%'

a.Yourclientwantstoinvestapropol.tionofhertotalinvestmentbuclgetinyourriskyfundto
provicleanexpecteclrateofreturnonherover-allorcompleteryt'tt'll:-.:Ouulto8a/oWhat
proportionshouldsheinvestirrtheriskyportfolio'flanclwhatpfoportionintherisk-free
asset?

D. What will be the standard deviation of the rate of return on her portfolio'l

c.Another.ri.nt*o''t,.I''"highestrettrrnpossiblesubjecttotheconsn.aintthatyoulirnithis
standard deviation a t 

" 
nn tore than 120lc. which client is more risk averse'l

22'InvestmentManagementlnc.(IMI)usesthecapitalmarketlinetornakeassetallocationrecom-
mendations. IMI derives the following lbrecasts:

' Expected return on the market portfolio: l2%'

. Stanclard deviation on the market porttblio: 207o'

' Risk-free ttle:57c'

SamuelJohnsonseekslMl,sadviceforaportfolioassetallocation.JohnsoninformslMlthat
hewantsthestandarddeviationoftheportfoliotoequalhaifofthestanclarddeviationtbrthe
market portfblio. using the capital mariet line, what expectecl return can IMI provide subject to

Johnson's lisk constraint?

ForProblems23through26:Supposethattheborrowingratethatyourclientfaces
is 9%. Assume that th; s&p s00 index has an-expected r-eturn of 13o/o and standard

deviation of 25%, that r1 - 5%' and that your fund has the parameters given in

Problem 2l.

I(APLAN
SCHWES ER
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23 Draw a diagram of your client's CML, accounting fbl the highcr bonowing rate
on it two sets of indilference cllrves, one lor a client who will choose to borrow

Supelimpose

and one u'ho
will invest in both the index fund and a money market fund.

24. what is tl-re range of risk aversion fb' rvhich a client will neithcr borrow
which rr : l?

nor lend. that is. fbr

25 Solr'e Problenrs 23 and,24 lbr a client who uses your funcl rather than an index fund.
26. What is the lalgest percenrage fee that a client who cur.rently is lending (.t, < l) will be willing to

pay to invesr in you'fund'/ what abor-rt a crient who is bor'owing ('., t j,l/. What is the Jenscn measure fbr the Miranda Fund?

For challenge Problems 27,28 and 29: You estimate that a passive portfolio, that is, one invested
in a risky portfolio that mimics the 5&P 500 stock index, yields an expected rate of return of 13%with a standard deviation of 25%' You manage an active portfolio with expected return 1B% andstandard deviation 28%.The risk-free rate is B%.

2'7 ' Draw the CML and your funcls' CAL on rn expectecl l'eturn standard cleviation diasl.ar.n.

a. Wlrat is the slope o1. the CML?
b Charactelizeinoneshortparagraphtheaclvantageol'youlflncloverthepassivetr-rnd,

28' Your client ponders whethcr to switch Lhe '70a/c that is investccl in your- tund to the passir,e
poltlolio.

a. Explain to yollr client the disaclvantage of the srvitclr.
b Show him the maximur.n t'ce you could charge (as a pcrcentage of tl-re inycstmelt in rour

firnd' deducted at thc end of the year) that woLrld leave hirl at least as well off investing in
ytrur tund as in the passive one. (Hin.t; The f-ee will lower the slope of his CAL by r.educinr
thc expectcd rctlu-n net olthe f'ee.)

29. Consider again the client in problern l9 with A : 3.5.

If he cl'rose kt invest in the passive portfblio, what proportiorr.,l would he sclect?
Is the f'ee (percenta-ee of the investment in your 1'u.cl. clcdr-rctecl at the encl of the year) thar
you can charge to rnake the client indifTer"ent between yor-r fund ancl the passive strzLte-u'
afl'ected by his capital allocation clccision (i.e., his choice of r,),1

a.

b.

Cfr\
\:loBLEr'{s

Use the following data in answering CFA problems 1_3:

Utility Formula Data

lnvestment Expected Return, E(r) Standard Deviation, n

112
215
3zt
424

U - EO - lzAo2, whereA :4

30

50

16

21

l. On the basis of the utility fbr.rnula above. whicl-r investr.nent woulcl 1,ou select i1,vou wer.e riskr\et\c\ithA-4.,
on the basis of the utility fbrmula above, which investment would you select if you were risk
neLltral'J

The variable (A) in the utility lormula represents the:
.r. investot's return requirement.
D. investor's aversion to risk.

3
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lhere is a difference between an investor's willingness to take risk and his or her ability
totake risk. Take the quizzes offered at the Web sites below and compare the results. lf
$ey are significantly different, which one would you use to determine an investment
strategy?

ht$//mutualfunds.about.com/library/personalitytests/blrisktolerance.htm

ht$://mutualfunds.about.com/library/personalitytests/blriskcapacity.htm
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c. certainty equivalent rate of the porttblio.
d preference for one unit of return per four units of risk.

$e following graph to answer CFA Problems 4 and 5.

G.O4

H.
E4--

3--
Ca pita I

Allocation
Line (CAL)

Risk, o

Which indifference curve represents the greatest level of utility that can be achieved by the investor?

Which point designates the optimal portfolio ol risky assets'?

Given $100.000 to invest. what is the expected risk premir.rm in dollars of investing in equities
ltrsus risk-free T-bills on the basis of the following table?

Action Proba bility Expected Return

Expected

Return, E(r)

$s0,000

$30,000

lle change fiom a straight to a kinked capital allocation

a Reward-to-volrrtiliti ratio irrcrelsing.

D. Bonowing rate exceeding the lending rnte.

c. lnvestor's risk lolerance tleereuting.

$ 5,ooo

line is a result of the

d, lncrease in the portlolio proportion of the risk-flee asset.

You manage an equity fund with an expected risk premium of l0o/o and an expected standard
deviation of 14%.The rate on Trcasury bills is 6alo. Your client chooses to invest $60,000 ol her'
potdolio in your equity fund and 5,10,000 in a T-bill money market tund. What is the expected
ltlum and standard deviation of return on your client's poltfblio?

What is the reward{o-volatility ratio tor the equitt,.t'intl in CFA Problem 8?

Invest in equities
.....---..--.4

lnvest in riskjree T-bills 1 .0

were risk

were risk

e-fpr"g4fgggnts


