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10.

The investor's degree ol risk a\crsion is chanclerized b)'the slope ol his or hel indilference

culr'e. Incliflircncc cLrr\cs show. at any levcl ol expected rclur'rl and risk. the rcquircd lisk pr'c_

itlln tbr laking on one additional pcrcertagc point of stlndard deviaticn]. Morc lisk_alcrse

i 'estors havc stcepel irldiUerctlce curvcs: thal is. lhcy reqLlirc a Sreater [isk prelnium li)r tnkins
olt r110te fisk,

The optinlal posilion. r". in the risky ilssct. is propollional to the risk Premiun'l nnd inlerscly
pr\)poftional lo lhe !ariancc irnd degrec of dsk avcrsi{)n:

. l( r't - t
A,ri

Craphicnlly. this po fbli{r rcprcserts the poiDt at lvhich the indilfelcncc cu|ve is tangcnt to thc

CAI,.

A pessivc invcslnrent slriltccv disrc-qards security anillysis. largctin!l illsteild thc risk-liee asset

and a br-oad porttirlio of risk! rs\cts such as thc S&P 500 stock porlfi)lio. Il irl 2009 invcs

lors krok thc mean historical return ancl standlrcl dcviiltion ol lhe S&P 500 as proxics li)r ils
cxpectecl return uncl stnndurd dcviati(nl. ther thc \allles ol-oulstanding rssels \oulcl intpil'a
dcgrcc ol risk rvcrsion ol- boul ,l = Ll5 lin thc ii\emge inlcsI(n. This is ilt line \\'ith orhcr

srudies. \hich eslir)rittc ttpical r-isk arcrsion in the range ()1 2.0lhrougll '1.0.

ais l, cmiunl

firir grnc
isk r!el\c
ulility
ccrtirinty cquivalcnl r'xte

risk neutr!l
lisk lovel
nrcrn vrrinnce (M-V) critcriorl
indillercncc cur\c
complctc portfirlio

risk-ticc a\set

culitNl allocalion linc
r eward-to-r'olatilitv r'utio

Iilssi\c srillegj
cxpi(nl Durkcl linc

Prg$lgm
L Wbich ol thc li)llo\r ill hoiccs hcsl cornple'tes lhc li)llo\\,ing slal. ent l Exl)lirin. ,'\n inveskn-

\\'ilh r highcr dcgrcc ol r-isk rvclsion. cotnparccl kr trne rvith I lorlcr-degrcc. will prcler inrL'sl

mert pontirlios

{/. uidr highcr risk prcniLrnrs.

,. that xre riskier (\\ ith hi!her stilnclilrd de\ iir(ior)s).
(. $ith loNcr Sharpc lirti()s.

{/. \\ iIh highel. Shrrpc .a1ios.

/ Nrn)e ol lhe irbo|c is tnre.

l. \Vhieh ol the ii)llo\\'inS slnlenrenls nrc tr-ucl Il phin.

./.,\loNcrnllocalionlothe.i\k)portfi)liorcducesthcShtq)e(rewardto-\'olirtilily)mlio.
/r fhe hisher lhe bouorving |ate. thc lorver thc Shitrpe rrtios ol lc!ercd f()r1li)lios.
r. With a lixed risk lice riLte. dottblins lhc cxpccted rcllull and stilnLlilrcl de\'iati()n ol thc risky

f.'r1r,,,i,, \il, J,,,,hls rrr, Sl,Jrlt r'.,ri".

r1. Holdin! constant thc risk prerlriLrnr ol lhc risky portlirlio. a hi-ehcr risk-liec ralc $ill increilse

the Sharpe |atio of inrcstnrenl\ \r'ith a posi!i\e tllocltil)n l() thc risk! il\scl.

.1. What cio1oU think \roold h.tppen to the expcctod rcturn (D s()ck\ il-in\cstors percei\ed hi-sher

rolutilil) ill thc equit) mxrket.' Rclalc )'orlr iuls\\'er k) Equit{ion 6.7.

fihtirfi.0'-4ltJs:l
,1. (lnrsidcr it risliy polllirlio. The cnd-of--yelr cash llow derived fronr thelo(li)lio\\ill beeithcr

$7(1.000 or 5100.000 $ith cqunl probabilities ol .5. Thc lltelnrtivt' risk lrL'c in\c\trllent in

T bills paj's 6'i per )err.
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WhLrt arc thc in!cstrncnl proporli(nrs ()l ] ()Ur clrcnl s orerall fortlirlio. irrchrdirrg thc positiort irt

T bills l

I5. \\'hlt is thc re\ ard t() \r)lirlilir_r rirtio (tr 01 \'ourrisk] po litio:)V)urclicrtsl
16. Drn\\ thcCAl-ol\,our po|ttirlro on irn erpcutccl relurn standuld der.iation dirsrr . \\/hul isthc

slope ol lhe ( Al- l Sho$ ths po\ilion ()1 ) our clicrt on yoL[ iuu(l \ CAL.

17. Sufposethulvo!rclicntdecide\k)inve\liu!ournorlli)liorl)rol){nlionr.ollhclotill in\'e\lnlcnl
hudget so lhrt lhc o\crrll poftli)lio $ ill hrve irn rxpcclcd riltc (]l rclurn ol l69t.

r/. \\'hll is the lr{)forti{)r r'/
, \\'hrt ilrc )our clicr)1_s inr.cslnrent p|oporlions in )1)ur thrcc storks and the I bill lirntil
.. \\'hrt is lhe \lundud (lc'!ilrlion ol lhcrirlcol rc(urnoD)ourclierrtsp()rlti)li()1

13. Supposc thal \{rLU client prelirs to in\esl in \'our llnLl il proportion r' thal nra\intizcs lhe

e\pectcd relIrn on th!'ron]piclc p(nllirlio subj!'ct k) lhe con\llirir]t thxt thc conrf]clc p(nllirlio 5

stundlrrl deliation \\ ill not c\cccd l3{,,-

r/ \'hilt is thc in\0strncn1 pr()porllon. r.'
l. \\hilt is lhc c\pcclcLl lirle ()l relurn on tlle conrpletc ponlirliol

19. \'our clierrl s(lclrccolrisk l\cr\ion isil = .1.5.

i/. Whrl propol]ion. r. ol lhc lolrl irr\c\lrrlenl sh()Lrld Lrc in\'!:\l\r!l in,'our lir dl
/). WhLII is lhc cx|cclcd \lluc rn(l slrrrdar(l dc\iirtionolthcralcofrctL[n()n\ourclicntsopli'

r)rircd |{)rtfoli0l
10. I-ook ll thc drll in Iltble 6.7 on thc lr\erilse risk p|cnriunr ol thc S&t' 500 o\cr T bills.

ilnd lh! \rxndi[(l dcriltior ol tl)irI risk lrcrniLrnr. Sulfos! lhrl lhc S&P 5(X) is your rirl,-
fo lirlio.

i/. li)ourri\k-:r\crsi()n cocltlcicnl is,1 - -1 anil \()u balic\c lhrt llrc cnlirc 1926 l00c) lcrio(l
is rcprcscnlrtive'ol lirturc c\|eclcd perlin-Inrrncc. \\hlt 1r'rcli(n) r)l \1)L[ poIli)lio \houlLl bc

rllocirlc(l l() 't bill\ rn(l \\ h!1 li.rctiorr t() cquil\".'
/r. \\hrl il)ou bclie\e thrl lbe l9(ri3 I93li pclirxl is rcprcscnlrli|c.)
('\\hilld()){)uaorrcludcuf(nrr{)rrnlirins,_orrfans\\ers1o(i/) und {r)l

:1. ( (msi(lc'r t1l!'ii)llo\\inS inli)rnlulion ahout u liskr pontitio lhrt v()Lr nrrnirse. rnd l li:k lic.'
ir\selr ,1,r) = l 1( i . <r y ' 1 51,i . r, - 5',i .

rr.'tirLllclicnt\\ilnlsloin\cstll)roportionol hcrlotll inlcslnrenl budgct in yruI r'isk! lirnd to
pr()\'idc Llrr arpcclc(l rirl! ()l reLrrn on her o\crilll (n c()rn|lete portlillio cquxl lo lt'i. Whrl
pl1)ln)r1ion \bould shc inrcst in thc ri\k)'l)or1Ji)!io. /l rn(l \\hrl propo.tior) in tlrt'risk'llec

/, \Uhiltwill hcthcstlndrLl1l dc\illiorrol lhcl1rrc{)l rctLrrlr otr hcr'p().tii)li()l
r ArtotIr'r clicrrt \lilnts thc highe\t rclurn pos\ihle \uhiccl to lhc const[lint lhat )()u ]inril hi\

slilndurd clc\idti()rr to bc no rr(nethar 1l'i. \\rhich clicnl isrnoreriskrncrscl

ll In\csln)enl Ilrnl3entent lnc. (llVl)u\es lhe ciLI)itll nliirlet linc lo r)luke assc't allocation recorn

nrcrduli()ns. I\{l d!'ri\c\ lhc li)llo\\'in! lbrceasl\:

' L\l)crlc(l ronlrn on tlla rnilrkcl |(n1ti)lil): ll'1.
. StundrIrl dc\ ilrlion on thc milrlcl po li)li(): l0ri.
. lti\k frL'e rLttr: 5',..

Srnrur'l .Lrhnson scck: I\{l's xd\iec lin r forlti)lio irssct:rllocrtion..l(fin\(rr iDlillrn\ Ii\'ll Ilrirl
hc wrLnts the stlnLiilld (lc\iiltion ol lhe porlli)1io to cqulrl hall ol thc slun(luRl dc\ilrlion li)r the

murkel lorlli)li(). tlsi s tha cirpilul lnilrkcl line. $'hilt erpccl!'d reiurn clln I\ll pror irlc sLrbjc'ct trr

lfin\(rn \ ri\k .(nr\rr;rinl )

For Problems 23 through 26: Suppose that the borrowing rate that your client faces
is 9%. Assume that the 5&P 500 index has an expected return of 13% and standard
deviation of 25%, that rr -. 5Vo, and that your fund has the parameters given in
Problem 21.

I(APLAN
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24.

Draw a diagram oi your client's CML, accounting for the higher borowing rate. Superimpose
on it two sets of indifference curyes, one for a client who will choose to borloq and one who

will invest in both the index fund and a money maJket fund.

What is the range of risk aversion for which a client will neither borrow nor lend, that is, for

which ) = l?
Solve Problems 23 and 24 for a client who uses your fund rather than an index fund,

What is the large$t percentage fee that a client who cunently is lending 0J < l) will be willingto
pay to invest in your fund? What about a client who is bo owing (y > 1)?

/- What is the Jensen measure for the Miranda Fund?

For Challenge Problernt 27,28 and 29:. You estimate that a passive portfolio, that i5, one invested

in a risky pgrtfolio that mimics the 5&P 500 stock index, yields an expected rate of return of 13%

with a standard deviation of 25olo. You manage an active portfolio with expected return 18% and

standard deviation 28%. The risk-free rate is 8%.

27. Draw the CML and your funds' CAL on an expected return-standard deviation diagram.

a. What is the $lope of the CML?
D. Characterize in one short paragraph the advantage of your fund over the passive fund.

28. Your client ponders whether to switch the 7070 that is invested in your fund to the passive

portfolio.

a. Explain to your client the disadvantage ofthe switch.
t Show him the maximum fee you could charge (as a percentage of the investment in your

fund, deducted at the end of the year) that would leave him at least as well off investing in

your fund as in the passive one. (Hrn lr The fee will lower the slope of his CAL by reducing

the expected retu net of the fee.)

29. Consider again the client in Problem 19 with A = 3.5.

d. If he chose to invest in the passive porttblio, what proportion, t, would he select?
,. Is the fee (percentage of the investment in your fund, deducted at the end of the year) that

yoll can charge to make the client indifferent between your fund and the passive strategy

affected by his capital allocation decision (i.e., his choice of))?

Use the following data in answering CFA Problems 1-3:

Utility Formula Data

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

23.

)

L

.30

.50

.16

.21

25.

26.

cfr\
\SoBLEMS

1 .12

2 .15

3 .21

24

u = E(i - Y2 Ao2, whete A = 4

On the basis of the utility formula above, which investment would yol'r select if you were risk

aversewithA:4?
On the basis ofthe utility formula above, which investment would you select ifyou were risk

neutral?

The variable (A) in the utility formula represents the:

4. investoa's refum requirement.
t investor's aversion to risk.
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a. Ii you require a risk preniurn of 87o, how much will you be willing to pay for

portfolio?
b. Suppose that the portfblio can be purchased for the amount you tbund in (r). What will

the expected rate of retum on the portfolio?
c. Now suppose that you require a risk prernium of 127.. Whal is the price that you willM

willing to pay?

/ Comparing your aDswers to (4) and (c), what do you conclude about the relAtionship betwetl

the required risk premiu111 on a poflfolio nnd the price at which the porttblio will sell?

Consider a po[tfolio that offers an expected rate of return of 12"/o and a standard deviationol

187o. T-bills offer a risk-free 76l. rate of return. What is the maximurn level of risk avenion fc
which the risky portfblio is still preferred to bills?

Draw the indifference curve in the expected return standard deviation piare correspondingl0

a utility level of .05 tbr an inveslor with a risk aversion coefficient of 3. (Hirtr Choose sev.

eral possible standard deviations. ranging t'rom 0 to .25, and find the expected rates ofretln
ploviding a utility level ol .05. Then plol the expected retum-standard deviation poinh s0

derived.)

7. Now draw the indifference curve conesponding to a utility level of .05 for an investor

with risk aversion coeil'icient A : 4. Comparing your answer to Problem 6. whal do you

conclude'l

8. Draw an indiflerence curve for a risk-neutml investor pr'oviding utility level .05.

9. What must be true about the sign oI the r-isk uversion coeflicient. A, tbr a risk lover'l DMw lk
indifference curve fbr a utility level of .05 lbr a risk lover'.

For Problems 10 through 12: Consider historical data showing that the average annual

rate of return on the 5&P 500 portfolio over the past 80 years has averaged roughly

8yo more than the Treasury bill return and that the 5&P 500 standard deviation hai

been about 20% per year. Assume these values are representative of investors' expe(.

tations for future performance and that the current T-bill rate is 5%.

10. Calculate the expected rctum and variance of ponfblios invested in T-bills and the S&P 5m

index with weights as lirllows:

6.

I l. Calculate the utility levels ofeach porttblio ol Problen l0lbr an investor with A = 2. Whal d0

you conch.rde?

I 2. Repeat Problem I I for an investor with A : 3. What do you conclude?

Use these inputs for Problems 13 through 19: You manage a risky portfolio with

expected rate of return of 18% and standard deviation of 28%. The T-bill rate is 8%.

13. Your client chooses to invest 70ol. of a portfblio in your fund and 307o in a T-bill money

market fund. What is lhe expected value and standard deviation of the rate of return on his

portfolio?

14. Suppose that your risky ponlblio includes the lbllowing investments in the given proportionsr

0

0.2

0.4

0.6

0.8

1.0

Stock A

Stock B

Sto.k C

1.0

0.8

06
0.4

02
0

25o/o

320/o

430/
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21.

21.

2-5.

26.

Draw a diagrarr of you. client's CML, accounting ti)r thc higher borowins rnte. Superinpose
on it t$() sels of iDdifferencc cur\,cs. onc tirr r clienl who $ ill choose 1() borK)\\,. ancl onc u ho

will invest in both the indcx lund and a money markcl luncl.

WhaI is thc rrngc ol risk aversion lbr which a clicnt $ill neithcr bonow nor lend. thul is. fbr

Sol!e Pmblcrrs 2l and 2.1 lbr a client who uscs your firnd ftther than an index tirncl-

What is thc lar-sest perceDtase f'ee lhat r clienl who currently is lcnding (r'< I ) will bc willirr-s Io

pry lo invesl in youl tirndl What about client who is borrowing () > l)l
/ Whal is the Jen\cr1 mcasure ti)r lhe Mirandr Fund.)

U

cil)
\iloBr'Er'ls

For Challenge Problems 27, 28 and 29: You estimate that a passive portfolio, that is, one invested

in a risky portfolio that mimics the S&P 500 stock index, yields an expected rate of return of 13olo

with a standard deviation of 25%. You manage an active portfolio with expected return 1B% and

standard deviation 28%. The risk-free rate is 8%.

17. Draw thc CMI- and youl lirnds CAL on rn cxpccted fclurrr-slandard devialion diagrlm.

r/. What is thc slopc olthc CMt,l
/r Chlractcfile io one shofl parilgraph the ad\anta-gc of your fur](l o\,er the prrsive tlnd.

28. Your clicnt p(nders whelhcr t() switch the 7(17. lhltt is invcstecl in your filrd to the prssile
por tlblio.

r/. Explain k) )ou. clieot the disirdvartilse of the sq itch.
/r Sho$ hinr the nrnxinrunr tic )ou could chirrge (ils a pcrccnllge ol the in\e\rnrcnl in )r'ur

lund. deducted lt the cnd of the yeiLr) thiit would le?rve him iit leasl as rvell off investing in
your firnll ils in the passivc one. (Hl,[. Tho l-ec \\ ill lo\\'er the slopc ol his CAL b], reducing
thc cxpeclcclrelurn nel oflhc tce.)

19. ('onsidcl again thc client in Protrlcm l9 rvith ,4 = i.5.

(/. Ifhe cho\c lo invcsl in the pirssi,,e po lblio.\r'hrtpro|(r1ior..\twouldhc'sclect.)
/r ls thc tie (pcrccnta-se ol thc inrcslnrcnt in your lirnd. dcductcd at lhc cnd of lhc ycar) lhilt

you can charge lo Dilkc the client indillcrcnl bctween your'llnd llnd thc p ssilc slftrlcly
rflectcd by his clpital illlocation decision (i.e-, his choice of r')l

Use the following data in answering CFA Problems 1-3:

Utility Formula Data

4.

5.

6.

'1.

9.

lnvestment Expected Return, F(r.) standard Deviation,.t

l

2

3

4

12

.15

.21

.24

30

.50

.16

21

L

U = E(t) % A<t2, whete A = 4

On the basis ol Ihe rtilily ibrnula ab()\'c. which inrcstnent \\ulld you sclect if you were lisk

irlerscwiihA:41
On lhc blsis of the utility firrnula lbor c- which in\cstnlt'nt would you select if you were risk

neutrall
The vitriable (A)in the Lrtilitv ti nula reprcsents the:

(l. investor's fetLlrn requirerncnl,
/r. inrcstor's alersion to risk.


