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CHAPTER 6

Capital Allocation to Risky Assets

Risk, Speculation, and Gambling 6)0ldollg «dsjLondl pbsJl

1. Gambling (5aldal):
o Itinvolves taking risks for the enjoyment of the risk itself.
auudi 5pblaaly glalwil Joi go 63blaall gaudii o
o The outcome is based on luck, not analysis or expected return.

.2bgio aile of Julai Lle gualg (Bl Lle anied dagildl o

2. Speculation (4 taall):

o Involves taking risk with the expectation of a favorable outcome
(good return compared to risk).

(31 Jylio axo sile) daylay] daali gBel g0 53blaw 351 e sgbdi o

o The decision is based on analysis and perception of a profitable
risk-return tradeoff.

Bpblallg silell g dbulell puuiig Juadl Lle saiey Jldll o

3. Main Difference:

o The key difference between gambling and speculation is in the
proportionality of potential gains.

Bpbliall J] dedgiall silgall dumi b 92 dnjliallg Spoliall gu ansidl G1aJl o

o Speculators expect returns that justify the risk, gamblers do not.

A ggpoliadl Lol pdaiddl ge yogei silge Jggedgly Josjbball o
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Risk Aversion and Utility Values ~ 4siiall adg 3 jlalaall 41 8 (Utility)
1. Risk Aversion (5_klaall &) s):
o Most investors dislike risk.
Spblaall ggd sy gupeiimall pheo o

o They avoid investments that offer zero or negative risk premiums,
even if they're fair games (expected return = 0).

)" cils o) Lo duulw of &upiuo Bpboli dglle paii LUl Oljlaiiawll ggsddy  ©
{10 = giigio sile i) "Wale

2. Positive Risk Premium (dulay) 3 klia 5 gds):

o Even if an investment offers a positive risk premium, some
investors may still reject it if they feel it doesn’t sufficiently
compensate for the risk involved.

lgp2u 13] gupaiimall yoes Wuddp 15 dalag] 5bliw dglle AJUd il I3] > o
Hoadl ge &3las yigei U Wi
3. Choosing Between Investments oA [ DA VPR IV EY
o Investors use a Utility Score to compare investments.
Olylodiw Ul g djlial) (Utility Score) debinll blii pladiwl Jgpoiimall pgds o
o It's based on expected return and risk (variance).

{a2UU1) posJl jladiog ggiall silall Lle sniei o

Utility Function Formula: dadiall Glua dalaa

1
U=E(1')—E*A*a2

o U: Utility Score  4xdial) ddass
o E(r): Expected rate of return o siall xilall

e A: Risk aversion coefficient 5 klaall Al S Jalza
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o 0% Variance of returns (measure of risk) (bl (i) 20l gall s
Types of Investors Based on Risk Aversion: 8 ohliiall 481 S Gaa (3 palicual) ) g

1. Risk-Neutral Investor: 3 bliall dlaall il
o A=0
o Only cares about expected return.
.gbgiall ailell 4 b piay o
o Chooses investment with highest E(R).
.2Bgio aile Llei g3 Jladiwdl Uiy o

o Formula: U=E(R)

2. Risk-Seeking Investor: 5 hliall caaal) jafiiual)
o A<0 (Negative) (<)
o Enjoys risk, like gamblers.
-Oolioll Jio (bloly gioiwy o
o Adjusts expected return upward to reflect the enjoyment of risk.

Ha3JU aileiwy Gl gdgiall silell puudi go a3jy  ©

3. Risk-Averse Investor; & hliall s <!l jaiicual)
o A>0 (Positive) (<« )
o Cares about both return and risk.
3blaallg ailell g0 J5J pids o
o Chooses the investment with highest utility score.

debio Lol §iay sl jladiwdl jUizg  ©

o Prefers higher expected return and lower risk.

.Jbl 6pbliog el ladgis lajle Judds o
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Example page 170-171

R=5% or 0.05

Investor 1 > A=2

Investor 2 > A=3.5

Investor 3 > A=5

Know that Equity Risk Premium (ERP) = E(r)-Rf

Portfolio Equity Risk Premium Expected Return “E(r)” | Risk (o)
\
Pﬂ.u.l.l.”_j.bla.n og9llc &ogiall alell

High “H" 0.13-0.05=0.08 0.13 0.20

Which portfolio will each investor choose?
9 3odiune Jb Wjlidaw LUl ddbasoll o b

Hint: “The investor will choose the portfolio with the highest utility score”

"iedioll &35 Llei Gl dbdanll jUduw podiall: "arali
Investor 1 > A=2 - Calculate Utility

U=E(R) —%*A * g2

L >U = 0.07 =2+ 2% (0.05)% > U= 0.0675
M > U =0.09 -2 (0.10)>> U= 0.08

H->U=0.13 - % * 2 % (0.20)?2-> U= 0.09 € The investor will choose this

Investor 2 > A=3.5 - Calculate Utility

1
U=E(R)—E>|<A>|<cr2

LU =0.07 — % 3.5 % (0.05)2 > U= 0.0656

M->U=0.09 - % * 3.5 % (0.10)?=> U= 0.0725 € The investor will choose this

MOHAMMED HAJ MOHAMMED l


https://students-hub.com

l FINN431 CHAPTER 6 INVESTMENT MANAGEMENT

H>U=0.13 —g* 3.5 % (0.20)2-> U= 0.0600

Investor 3 > A=5 - Calculate Utility
1
U =E(R) _E*A * g2
L >U = 0.07 — 2+ 5 % (0.05)% > U= 0.06375
M->U=0.09- % * 5% (0.10)>=> U= 0.06500 €< The investor will choose this

H>U =013 —g* 5% (0.20)2-> U= 0.03000

£ () |
N i
N{7 T ,P ..........................
= Do

Quadrant-by-Quadrant Explanation
. Quadrant | Js¥ &

» High expected return @aipo gdgio ailc

e Lowrisk (Jsiépblao

e Best case scenario A Jadsi

o Portfolios here are better than P because they give more return with less
risk.

i 5bLao go el laile Jhei Wil P go Judsi lis Bolaoll o
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"Quadrant | is better off because expected return is high and risk is low.”

MuAdiio dpbliallg gaie axd gigiall silell gl Juasill ga Jebl gapl" e

[Il. Quadrant Il SG &a

High expected return @i« adgie sils
High risk ki phbs
Risk-return tradeoff opblaallg ailell gw gjlei

"l would be indifferent between Il and Ill because each has high return
and high risk and vice versa."

of dedijo 5)bling gaiso aile axs aolg Js gl Ul LW gamapl o jaads pié geslu® o

Sousell

1. Quadrant [Il &GN a4l

Low expected return addlia ad gia dile
Low risk sl sbd
Less return, but less risk too  Wai Jil 5 yhlse ae oS5 S8 2l

"l would be indifferent between Il and Ill because each has high return
and high risk and vice versa."

9l d2ajo 5bliog gaijo il dud aolg Y5 gl CUWlg U gaespl gu jaaio e ggslw" o

M oubell

IV.Quadrant IV &8 g

MOHAMMED HAJ MOHAMMED l

Low expected return  (aidia gdgia sile

High risk =~ 4aiia 3 hlia

Worst quadrant & i gl

Portfolios here are worse than P, offering low return and high risk.
Ale 5w g0 Laddio laile bei Wil P go igwi Us Bslaa)l o

"Quadrant IV is the worst because the return is low and risk is high."

Mieaipo §pbliallg yasiio as silell gil igwill go glPl gagI" o
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In the next graph, you can draw a utility indifference curve that passes through
Quadrants Il and Ill, which shows points the investor views as equally
preferable.

1&JWlg S WI gasypl pc yoy (Indifference Curve) UL isio puw) cliday  JWI pawpl b
Jasail '"ls.,.ﬁa.‘!ghm" Joiiuoll L piey __?Ulbl.ﬁ.ul,l.l.ndﬁ A

Indifference Curve

Indifference Curve :
connects all portfolios'
points with the same
utility score

There are 3 main approaches to estimate an investor’s risk aversion:
1) Questionnaire Method ¢luia) 43, )k
o Based on surveys or quizzes to identify investor personality type:
spodilunod] dxandul ggi agand) OljLidl gf Glluiwl JUS go o
o Conservative — Risk-averse
.opbliall 0j5u < (Conservative)bolaos o
o Moderate — Balanced
.Jjlgio < (Moderate) Jaioo o

o Aggressive — Risk-tolerant

-Spblaall Jooiy € (Aggressive) sy ©

o Example: Survey on pages 174-175 helps identify your type.

MOHAMMED HAJ MOHAMMED l
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Jodiuwos elegi gaad 9 acluy 1759 174 Jaiaduoll Gle gluiwl aogs :dbolo o

2) Analyze Active Investment Accounts Abaddl) jlaiia) il Jalad
e Study the portfolio composition of real investors over time.
aBgll jlao e gadauiaidl gupadiael) dy)laiiwll dbbsoll gugai Judas e
o Estimate the risk-return combinations in their portfolio.
dlalilwyl p2j81p0 b silellg Gubliall duad)i paki e
o Use this data to calculate the investor's risk aversion coefficient (A).

Jodiauall (A) 5pblaall o jgaill Joles Uluas Jboy SUll 03d pladiwl o

3) Group Behavioral Analysis  (naiimall (pa cile gana & glu Julas
e Observe and track the behavior of groups of investors.
-ggpadiuall 3o Olegaao dglw guiig dudlyo o
o Calculate the average degree of risk aversion across the group.
P13 8pblaall Jo jgailll d2)s buwgio Jlws o
o Useful for institutions, market studies, or building average models.

Jgjlodiwl 23loi £l 9f Ggadl lwl)s gi Sluuwdol) 6aad0 o

CAPITAL ALLOCATION: Across risk free and risky portfolios.
Mol ol dbasallg pbliall go aiJl dbasall gu :JWll gwiy yowass

Example 176-177

MOHAMMED HAJ MOHAMMED l
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p . Stocks "E"= $113,400
Risky portfolio /

) "P*= $210,000 \
Complete Portfolio \ / n
“C“=$300,000 Bonds D o 596,600

Money Market fund
"Risk free portfolio"

"F"= $90,000

~ J

Money market > where SHORT-TERM securities are traded such as Treasury
Bills, negotiable certificate of deposits and commercial paper.

1Jo Ul 8306 dlall Glygill Jglad awd pil s3I Ggaull g (Money Market): JloJl Ggaw
» (Negotiable CDs) Jglaild dlylidl glaytl Olslauis , (Treasury Bills)diyjJI Glgii< Jio
. (Commercial Paper)dyjlail Gljglig

Y > Weight of the risky portfolio in the complete portfolio
dlolaJl dbdaall goaud pblaall Ols dddbssoll yasaiall gjgll
Y=£=$210'000 — 0.7
C $300,000
1-Y > Weight of risk-free asset in the complete portfolio
oWl dbaooll Joud pbliaall go JBJI Juoill yauaiall gjgll

$90,000
=0.3

1-0.7= 0.3 or =
$300,000

W. “Weight equity fund in the risky portfolio”

HbLBuwll Ol dbasall Jsls ,o.muﬂl 992l Jj9g

MOHAMMED HAJ MOHAMMED l
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_ $113,400

We =
$210,000

= 0.54 or (1- Wy)
W, “Weight bond fund in the risky portfolio”
1oLl Ol dddbaall Y3l Olaiudl Ggaino Jjg

_$96,600
" $210,000

wd = 0.46 or (1- W.)

W. “Weight equity fund in the COMPLETE portfolio”
ol dbasall J3ls pawil Ggaino Jjo

_ $113,400
$300,000

Wd “Weight bond fund in the COMPLETE portfolio”

We

=0.378 or Y- Wq

dlolaJl dbbaaodl Jsls Olsiwdl Ggaino Jj9g

__ $96,600

wd =
$300,000

=0.3220r Y- W.

Notes:
In the risky portfolio, the weights of debt and equity must sum to 1 (100%)
(100%)1J Lgluro pauwillg Glaiuwdl gljgi ggaao Jgay Ji caay: Jbolaall Gls dbasall b

In the complete portfolio, the weights of debt and equity must sum to Y (the total
share allocated to the risky portfolio)

dnonaiall i) Y J Lgluws pawwillg Olaiudl gljgi ggano g9ss gi waay: dloladl dksasall oo
bl ol ddbssol)

Therefore Y = W.+ Wy

Suppose that the investor wishes to decrease y down to 0.56

0.56 J1Y yads 6 cuéy jadinall gi yo i)
Before J2Y=0.7 = now ¥ Y=0.56
1. Money invested in the risky portfolioJbliall ¢y AdAl) ddéaall b 5 jalieial) J) ga¥)
= $300,000 *0.56 = $168,000

2. Decrease in the money invested in the risky portfolio 3 <iwall JI ga¥) (alids)
Shliall (e 4AY) Aadaal (A= $210,000 -$168,000 = $42,000
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3. Money invested in the risk-free portfolio you can have these three ways

to calculate:

SUDI Gl 03d e Jgaaal clisay pbliall go &L ilbasall b §paiimall Jigo I

o $90,000 + $42,000 = $132,000
o $300,000 - $168,000 = $132,000
o $300,000 * (1-0.56) = $132,000

"E"= $77,280
Risky portfolio / P*0.54
hlad) el dadsdl) \

HEV]FTTE Y

Stocks aeY!

. ~ npuo 5168,000 Bonds <ufaudl
Complete Portfolio 8 ) "D"= $90.720
LS Uaiadll .
"c"=$300,000 e a P*0.46
/ Risk free portfolio
Shlaadl e AAY Al
"F"= $132,000
& J
Complete Portfolio “C” Weight Return Risk
ALY Aadadll sl i) Sl
Risk Free Portfolio “F” 1-y Rf Zero “0”
Shlaal (e A0 Ais )
Risky Portfolio “P” y T Oy

hala) cald Aaiadl)

Return of the complete portfolio "r. " = z Weight « return

re=A-y)*«Rf +(y) =1,
After arranging the equation:

re=Rf—-y=*Rf+y=xr,

MOHAMMED HAJ MOHAMMED l

sddalaal) s 5 Bale) g


https://students-hub.com

MOHAMMED HAJ MOHAMMED l

l FINN431 CHAPTER 6 INVESTMENT MANAGEMENT

re=Rf+y*r,—y=*Rf

The equation becomes like this: 21388 Adlaal) rsial
re=Rf +yx*(, — Rf)

After taking the expectations

E(re) = Rf +y*(E(rp) — Rf)

After taking the risk
o, :is the Standard Deviation of the complete portfolio (Measure of risk)
(HodJI yuliio) dlolsdl dbbaoll s)leall Gljaill go

aC=0+y*(ap—0)

o.=y*(0,)
We can also write like this: (U JSA) 13g Aaleal) 48 LiCay
O-C
y= o,
Applying it into the second equation: PAY Adaeal) B gl

E(re) =Rf +y*(E(rp) — Rf)

E(re) = Rf +—“x (E(ry) — Rf)
p

We will also rearrange the equation to make it look like a slope equation for the
COMPLETE PORTFOLIO

Slope equation =2 Y = m*x +b
Y 2 Dependent variable=> E(r,)
(E(rp)_Rf)

m - Slope - Sharpe ratio 2> -
P

x = Independent variable 2 o,

b = Y-intercept 2 Rf

Applying the slope equation now

Y=mxx+b
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E(re) =

C0)=11) oy

p

4<1

-vq TTrTEEes
D

When Y <1, it means the investor is conservative, investing less than 100% in the
risky portfolio (P) and allocating the remaining amount to the risk-free asset
(Rf).
@ Sl ¢ (P)skal) dddaall A& 4l) gaf pa ad 5 3 paliien g Bilaa palical) O A 13g3 (Y Ledie
(Rf). bl ¢ AAY) Jal)

Example: If Y = 0.7 — the investor allocates 70% to P and 30% to Rf.
Rf.c2 %305P 2Y = 0.7 — 70% 13 :Jba

When Y > 1, it indicates the investor is aggressive. They borrow money to invest
more than 100% in the risky portfolio (P).

ASY Bl dladaall A o jlafiiad 4yl J) el cilicy Cua ¢ jalia 098 paliualld (] (e JuSlY Ladie L
%.100 ¢

Example: If Y = 1.2 — the investor invests 120% in P, financed by borrowing 20%.
This implies the portfolio weights are:
P =120%, Rf = -20%.

3 A9 Bask 08 %20 J5ar9 P s %120 iy Y = 1.2 — 1) 10l
Rf = -20%. s <P =120%

MOHAMMED HAJ MOHAMMED l
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CAL “Capital Allocation Line” - It depicts all risk-return combinations available
to investors.

o Upward sloping line; because higher risk, higher return.

o Slope of the CAL = Sharpe ratio “Reward to volatility ratio”
The increase in expected return of the complete portfolio per unit of
additional standard deviation [ incremental return per incremental risk].

Example page 180-181:

A portfolio equally divided between the risky asset and the risk-free asset.
That is:

P=50%

C=100%

F=50%

Know that E(rp)= 15%, 6p=22%, and R; =7%
Calculate E(rc) & o?
a) For E(r.)

E(r.) =Rf +y for P (E(r,) — Rf)
E(r,) =0.07 + 0.5 * (0.15 — 0.07)
E(r,) =0.11
b) For o,

y*o, =
=0.5%0.22 =

c) *If they asked to calculate Sharpe ratio for risky portfolio and complete
portfolio*:
E(r,)—Rf 0.15-0.07
S, = - = 0.22 =0.36

E(r.))— Rf 0.11-0.07
s, = LU= BRI =0.36

Notice that they should give the same answer because they have the same slope,
BUT there is only one case that make it different...

d) Suppose the investment budget is $300,000 and our investor borrows an
additional $120,000, investing the total available funds in the risky asset. This
is a levered position in the risky asset, financed in part by borrowing.


https://students-hub.com

l FINN431 CHAPTER 6 INVESTMENT MANAGEMENT

What is y?
Investment Budget + Borrowings
Investment Budget

y:

_$300,000 + $120,000 $420,000

- —1.4>1
$300,000 $300,000 >

y

1-y 2 1-1.4 = -0.4 => short sale of Rf.

E(rc) =?
E(r,) =0.07+1.4%(0.15-0.07)
E(r,) =0.182 0or 18.2%
And for o
y*op=
1.4+0.22 =

To calculate Sharpe ratio for both risky and complete portfolio:

E(r.)— Rf 0.182—0.07
S, = (re) = Rf_ =0.36

It is completely the same; because the investor is assumed to be borrowing
money at risk free rate Rf
Cac

E(rc)
/1

(6% E(p) |-

ZCRE[

N

Suppose that borrowing rate RfBis 9%

s _E(rp)—RfB ~0.15-10.09

=0.27
P 0.22

Op

MOHAMMED HAJ MOHAMMED l
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CaL

E(rc)
N
L R e
9% R
ZCREl J>1
o
op ?
234

Risk tolerance and asset allocation::ggwodl yoiaiig pblaoll Joai

We already know the Utility Maximization Score equation “U”
“U" dedioll pubbel do)s dsles JoalU plei god

1
MAXyU=E(rC)—§*A*aC2

So, | want to turn it into an OPTIMAL equation “y*” reach MAX U
d=dio Llei LI Juai "y *" dadlo dsleo J] Wlugad sgji . 13J
STEP 1: we need to convert the equation into an equation that has y in it.
Y. 5 gsiad Adalaa ) Adalaal) oda Jagad ) pliad 1 1 gY) 5 ghadl)
E(r.)) = Rf +y*[E(ry) — Rf]
MAX,U = Rf +y = [E(r,) — Rf] —%*A * of
And we also know that O Ll alas i
= y*0p
= y%x 0'12J
Therefore: oL

1
MAX,U = Rf + y" + [E(r,)) — Rf] =5+ Ax y? o}

STEP 2: Take the derivative of U with respectto Y

YJ duauidU U dsleo diidao 35 :duill 6gbaJl

MOHAMMED HAJ MOHAMMED l
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0.1

0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

i

du
dy

du
dy

FINN431

Y 1+ [E(r,) ~Rf]~Avy+ o}

d
STEP 3: Let d—: =0, and solve for y

CHAPTER 6

INVESTMENT MANAGEMENT

1
—=0+1y°*[E(rp) — Rf] - S*Ax2ytxa}

Y J dawuddU dsleoll Jog , )840 GghwaauunJ I J=ol :alJUlégbsJl

0= E(r,) —Rf Ay +a?

y*Axok= E(r,)—Rf

= E(rp) — Rf

Example 182-183:
E (rp,)=15%
0,= 22%
Rf = 7%
A=4
E(rc) =Rf +y+[E(rp) —Rf]

E(r.)=0.07+0%*[0.15—-0.07]
0.07 or 7%

E(r.)=0.07+0.1%[0.15—0.07]
0.078 or 7.8%

0.086
0.094
0.102
0.1100
0.1180
0.1260
0.1340
0.142

0.150

2
A x*a?

= y*o‘p

= 0x0.22

= 0.1%0.22

MOHAMMED HAJ MOHAMMED l

1
U=E(rC)—E*A*

1
U=0'07_E*4*
0.07 - 0=0.07
1
U=0'078_E*4*

0.078 - 0.000968 = 0.0770
0.086 - 0.003872 = 0.0821
0.094 - 0.008712= 0.0852
0.102 - 0.015488= 0.0865
0.110 - 0.0242 = 0.0858
0.118 - 0.0348 = 0.0832
0.126 - 0.0474=0.0786
0.134 - 0.06195 = 0.0720
0.142 - 0.07840 = 0.0636
0.150- 0.0968 = 0.0532
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Utility Maximization Graph

0.0900
00853 9855 o.o08s8

0.0850 0.0821 N o 1 G 00,832

0.0800 0.0770_~ -0'(.).786

0.0750 4 ~.0.0720
0.0700 e
0.0700 €

0.0650 Q9636

0.0600

0.0550 2532

0.0500
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

From the graph, we know that approximately 0.4 has the highest utility. We are
not sure if 0.4 is really the highest point because the question gives us an
approximate y’s. So, to know the absolute number, you should do this:

o) dbidi Llei ,20.4 <l 13] Lao Juasiio Luwd. 825U el ad Lupii0.4 gi plei + il pawpl go
ik Loy oLl cdade g bl a5l ddjeol « A, Luydly Uabes JIgud
Y _ E(rp) — Rf
Y A+ o2
. 0.15-0.07
Y T 74%(0.22)2
y*=0.413223140 = 0.41

This investor will invest 41% of the investment budget in the risky asset and 59%
in the risk-free asset.

Al (e BB Jsa) B 759 9 sahadl) Jual) b L) A3 Jae (e 74T paieal) 138 pafiien
Now, we will find E(rc) & o, s Dbl Gl iV 5 o giall il 2 V)
E(rc) = Rf +y" * [E(rp) — Rf]
E(r.)=0.07+0.41 [0.15 — 0.07]
E(r,) = 10.28%

MOHAMMED HAJ MOHAMMED l
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E&)=U+%*A*

- Answers are inside of the table

FINN431

Example page 184 (continued):

A=2

CHAPTER 6

— *
=y * 0

=0.41+0.22

INVESTMENT MANAGEMENT

U=0.05

0.0500
0.0525
0.0600
0.0725
0.0900
0.1125
0.1400
0.1725
0.2100
0.2525
0.3000

1
E(r)= 0'05+E*2*

U=0.09
0.0900

0.0925
0.1000
0.1125
0.1300
0.1525
0.1800
0.2125
0.2500
0.2925
0.3400

U=0.05
1
E(r)= 0'05+E*4*

0.0500
0.0550
0.0700
0.0950
0.1300
0.1750
0.2300
0.2950
0.3700
0.4550
0.5500

MOHAMMED HAJ MOHAMMED l

U=0.09
0.0900

0.0950
0.1100
0.1350
0.1700
0.2150
0.2700
0.3350
0.4100
0.4950
0.5900
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Indifference Cruve when A=2 Indifference Cruve when A=4

0.4000 0.7000
0.3500 0.6000
0.3000

0.5000
0.2500

0.4000
0.2000
01500 0.3000
0.1000 0.2000
0.0500 0.1000
0.0000 0.0000

Indifference Cruves COMBINED
0.7000

0.6000

0.5000

0.4000

0.3000

Expected Return

0.2000
0.1000

0.0000

Risk

MOHAMMED HAJ MOHAMMED l
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A=4
U=0.07 U=0.078 | U=0.08653 | U=0.0940 CAL
B = 0.07 4144 0.078 0.08653 0.0940 0.07
0.07
0.0708 0.0788 0.0873 0.0948 0.0773
0.0732 0.0812 0.0897 0.0972 0.0845
0.0772 0.0852 0.0937 0.1012 0.0918
0.0828 0.0908 0.0993 0.1068 0.0991
0.0863 0.0943 0.1028 0.103 01028
0.0900 0.0980 0.1065 0.1140 0.1064
0.0988 0.1068 0.1153 01228 0.136
0.1092 0.1172 0.1257 0.1332 0.1209
0.1212 0.1292 0.1377 0.1452 0.1282
0.1348 0.1428 0.1513 0.1588 0.1355
0.1500 0.1580 0.1665 0.1740 0.1427
0.1668 0.1748 0.1833 0.1908 0.1500

The goal from this table is to find the optimal curve (tangent line to the CAL)

0.3
0.25
Tangency point
02 baal) A

0.15

0.05

MOHAMMED HAJ MOHAMMED l

0.1

(CALJ (aal) lad) Jia) cimiall ) s Jsaall 138 (e Cangll

0.15

0.2

0.25
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Investors can build their portfolios using a passive strategy, which means they
do not try to choose specific winning stocks or time the market. Instead, they
invest in entire market indexes, like the S&P 500, through index funds or ETFs.
This strategy avoids doing any detailed research or analysis on individual
companies. The goal is to match the market's performance, not beat it, and it
usually involves lower costs and less effort.

138 5 ¢ (Passive Strategy)ambu il siu) alaaiuly 4y Jaiin) aglailas | 5285 o) o pefiesall (Say

o) 3l (1) Gond) Cudgi O slglay Vs da pe o (3 siiiu Ll () 5ainy Alma agaad JUER) glglag ¥ agil iny
(ad il e 2y o) S

Grlia I8 G ellis ¢ SGP 500 5e Jio ALalsl) § guudl &l g (o ST (5 elld o Yoy
(ETFs).4sluiall gaaall i (Index Funds) <l sall

(g5 S8l s ) Adlal) 310000 jdilaa i o) pdilse Jalad (of Cuiai dadil iuY) o2

B A Sl g 4RI 81 Sale a5 cadde (558 s oGl oI o gbow Mo (BaBal a Lgie Cangll

Al JSy Passive strategy (ix s 1 gagdi aSil 8 aSile La ) gl cpanyd JiS) Lo pdi alia dB3adle

END OF THE CHAPTER
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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%.

o _aie od ia 2ilay 5 ki dle 4y jlatiul Adiae ;u\ 19 113 O ALY Jad DALY oda asdiad
%.8 s (T-bill) 431 Al s 53l 5308 Jara %28 o_laia (5 jlure il ail 5 %18

13. Your client chooses to invest 70% of a portfolio in your fund and 30% ina T-
bill money market fund. What is the expected value and standard deviation of the
rate of return on his portfolio?

@l 53 Jagi jall S8l (§ s (3 52 (8 %30 5 Sl sria 8 dikaing (e %T0 eiiny o Sllae 38113
Sailiing o 2ilall Janal (5 jlrall (il miV1 g dad giall dagall L 450 340

Givens: sllanall
E(rp)= 0.18
or= 0.28
Rf or T-bill= 0.08
Y “Weight of the risky portfolio in a complete portfolio” = 0.7
1-Y “Weight of the risk-free portfolio in a complete portfolio” = 0.3
E(rc)=?
E(re) = Rf +y* (E(rp) — Rf)
E(r.)=0.08+0.7 * (0.18 — 0.08)
E(r,) =0.15

= y*o’p
= 0.7+x0.28

14. Suppose that your risky portfolio includes the following investments in the
given proportions:

lanal) Coilly AU Ol iy Cpanats 3 yhadll cliliaa o (o il 14

Stock A 25%
Stock B 32%
Stock C 43%
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What are the investment proportions of your client’s overall portfolio, including
the position in T-bills?

T AN il gdl b i) @l 3 Lay ccllyand 20 Alinall 6 el consi b Lo

MOHAMMED HAJ MOHAMMED l

Stock A
0.25%0.70=17.5%
p
Risky portfolio
Bl il i) Stocke
. van oo 0.32*0.70= 22.4%
Complete Portfolio 8 = 70%
ALY ddasa ) p
100% Risk free portfolio Stock C
g 3o Alal) Adaia ) 0.43*0.70= 30.1%
sl
"F"=30%

15. What is the reward-to-volatility ratio (S) of your risky portfolio? Your client's?
fellae dladnal 4y 8 Loy 95 jlaall clihing 3 (S) i) ) dlall Jame 52 L 115

reward-to-volatility ratio = Sharpe ratio

reward-to-volatility ratio of my risky portfolio:

N E(r,) —Rf _0.18-0.08

> . = 028 = 0.357
reward-to-volatility ratio of my client’s portfolio:
E(r,)—R 0.15—-0.08
S, = (o) = Rf _ = 0.357

¢ o, 0.196

16. Draw the CAL of your portfolio on an expected return-standard deviation
diagram. What is the slope of the CAL? Show the position of your client on your
fund’'s CAL.

9 Lo sl Gl ai¥) e ad giall ailal) lahadia e @litiinad (CAL) ol ) Ganaddll ok s ) 16
i gaiay (alall CAL 1o e clliee pdiga miay € CALLS Jue

E(r)=15%
E(r,)=18%
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0.=19.6%

op= 28%

Rf= 8%

Calculating the slope (Sharpe ratio)

E(r,) — Rf _0.18-0.08
Op 0.28

= 0.357

ScaL =

15 7. <

g " A= 357-_

Vv

17. Suppose that your client decides to invest in your portfolio a proportion y of
the total investment budget so that the overall portfolio will have an expected
rate of return of 16%.

Al il Sl ¢S5 s el 6 K0 2l Gy A i o 8 s of i 58117
%.16 4

a. What is the proportion y? fy iyl A 4 L
E(ro)=16%, y=?
E(r.) = Rf +y*(E(rp) — Rf)
0.16 = 0.08 + y * (0.18 — 0.08)
0.16 = 0.08 + y  (0.10)
0.08 = y x (0.10)
0.80=y

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

MOHAMMED HAJ MOHAMMED l
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Al Al il g3l (3 saim s AN agusl) b llae il i A e b

Stock A
0.25*0.80= 20%
s A
Risky portfolio Stock B
Sl el daiadll -
0.32*0.80= 25.6%
j \ IIPII'IIyII= 80%
Complete Portfolio 8 )
ALY Asdall p N
100% _ _ Stock C
/ Risk free portfolio 0.43*0.80= 34.4%
Sl e dllal) ddaisdll
IIFII'II‘l_yII= 20%
& J

c. What is the standard deviation of the rate of return on your client’s portfolio?

= y*o’p
= 0.8+0.28

18. Suppose that your client prefers to invest in your fund a proportion y that
maximizes the expected return on the complete portfolio subject to the
constraint that the complete portfolio’s standard deviation will not exceed 18%.

dbdaol) gdgiall ailell palbei alh Cusy cligaiso Oy dau Jlodiwl Judds claoc gi gopisl .18
%.18 &xlsJl adbanol sjbaeall Wlpaisl jolaiy Ui dopuin dulsdl

a. What is the investment proportion, y? fy el A A L
 Y=?
y=—
Op
y= m = 0.643

b. What is the expected rate of return on the complete portfolio?

?@N\Méﬂd\ AMall Jae 4 L b
E(ro)=?

MOHAMMED HAJ MOHAMMED l


https://students-hub.com

l FINN431 CHAPTER 6 INVESTMENT MANAGEMENT

E(r)) =Rf +y*(E(r,) — Rf)
E(r,) =0.08 + 0.643 * (0.018 — 0.08)
E(r.) = 0.1443 or 14.43%

19. Your client’s degree of risk aversion is A= 3.5.

A=3.5.,0 cllyac s dpblanll o jgaill dz)s .19
a. What proportion, y, of the total investment should be invested in your fund?
felbgaius b Wjlodiuwl caay LI &udsdl diljaoll Joy jlaiiwyl duui o b .a
. _E(rp)—Rf
R

. 0.18-0.08
Y =3.5%(0.28)2

y* =0.3644 or 36.44%

b. What is the expected value and standard deviation of the rate of return on
your client’s optimized portfolio?

S liall elaac @lidao e ailell Jazal sybeall Glyaillg desgiall dosill Lo b
E(r.)=?

E(r.) =Rf +y" x [E(rp) — Rf]
E(r.) = 0.08 + 0.3644 +[0.18 — 0.08]

E(r.) = 0.11644 or 11.644%

— *
=Yy *0,

=0.3644+0.28

MOHAMMED HAJ MOHAMMED l
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21. Consider the following information about a risky portfolio that you manage,
and a risk-free asset: E (1,))= 11%, 0,= 15%, Rf = 5%.

a. Your client wants to invest a proportion of her total investment budget in your
risky fund to provide an expected rate of return on her overall or complete
portfolio equal to 8%. What proportion should she invest in the risky portfolio, P,
and what proportion in the risk-free asset?

Tﬁu@umamlmgwlaqu Laiyljéoaocpjhmulvbgéﬁdilbn:
+ Paplail dbanall b W padiad i caag LUl il L .%8 Jsley dlolsl Waikiass e ledgio
Tblall o JBJI Juodl b dauuill Log
E(rc)= 8%, y=?, 1-y=?
E(rc) = Rf +y*(E(rp) — Rf)
0.08=0.05+y+(0.11 - 0.05)
0.08 =0.05+y *(0.06)
0.03 = y % (0.06)
0.50=y
1-y =1-0.5 = 0.5 risk free portfolio weight

b. What will be the standard deviation of the rate of return on her portfolio?

Tlailbass Lo aileldl Jasol SJu=all blpoill ga Lo

:y*()'p
=0.5%0.15

c. Another client wants the highest return possible subject to the constraint that
you limit his standard deviation to be no more than 12%. Which client is more
risk averse?

Jslsosll go i %12 dibban) sjlsall Blpidl jelais U Ji by gao sile Llei aup 31 Jaoc
b Lol Luag pisi

0.,=12% (Second client Ll ¢ 52 3V)

The is more risk averse than the second client.
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(O Janl (a5 ylalaall (g Lind ]

Problem 27: 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 13% with a standard deviation of 25%. You manage an active portfolio with
expected return 18% and standard deviation 28%. The risk-free rate is 8%.

S&P Jui 3o LSlod 5o @bion b Jadiud LUl dbdoall i sdislud] dbboo) 1 9 Jady :27 &Jiuwo
&bgio ailey dbuiu @lbdao cui jad Laiss %25 s)lueo Bl %13 gigio aile Jawo §iad 500
%.8 92 yblaall go JBJI silell Jazo .%28 §)leo wljailg %18

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

& siall 2ol a5y balada e @l gaual (CAL) Jw) (il panads baa s (CML) 48l ) ) 63U (§ sall Jad o )|
(k) il Ay e

N
CAL
L~ CML
) 137
R Qi
o >
257
b. What is the slope of the CML? Ll G5 G saall Jad Jia 58 e
_E(ry)—Rf 0.13-0.08 _
me Om 025

CFA Problems:

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

Utility Formula Data

Investment Expected Return Standard Deviation
1 0.12 0.30
2 0.15 0.50
3 0.21 0.16
4 0.24 0.21

MOHAMMED HAJ MOHAMMED l
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1. On the basis of the utility formula above, which investment would you select if
you were risk averse with A=4?

1
U=E(r)—§*A*02

Investment 1: U = 0.12 — % * 4% (0.30)> = —0.06

Investment 3: U = 0.21 — % «4 % (0.16)2 = 0.1588

Investment 4: U = 0.24 —%* 4%(0.21)2 = 0.1518

I'll choose Investment 3; because it has the highest Utility score with 15.88%
715.88 diwshy dniie da 0 el e Juas a8y 63 jlaiinyl sl

2. On the basis of the utility formula above, which investment would you select if
you were risk neutral?

Risk neutral > A=0

So, I'll choose the investment with the highest expected return. Therefore, I'll
choose Investment 4

3. The variable (A) in the utility formula represents the:
a. investor’s return requirement.

b. investor’s aversion to risk.

c. certainty equivalent rate of the portfolio.

d. preference for one unit of return per four units of risk.

Answer: b. investor’s aversion to risk.
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Use the following graph to answer CFA Problems 4 and 5.

Expected
Return, E(r)

Ge4

Capital
Allocation
Line (CAL)

0 Risk, o

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

Curve (2)

5. Which point designates the optimal portfolio of risky assets?

Point (F)

6. Given $100,000 to invest, what is the expected risk premium in dollars of
investing in equities versus risk-free T-bills on the basis of the following table?

Action Probability Expected return
Invest in equities 0.6 $50,000
0.4 -$30,000
Invest in risk-free T-bills 1.0 $5,000

Expected risk Premium = E(r)-Rf

E(r)=XP*E(r)

E(r) = [ (0.6 *$50,000) + (0.4*-$30,000)] = [$30,000 -$12,000] = $18,000
Expected risk Premium = $18,000 - $5000= $13,000

7. The change from a straight to a kinked capital allocation line is a result of the:
a. Reward-to-volatility ratio increasing.

b. Borrowing rate exceeding the lending rate.

c. Investor’s risk tolerance decreasing.

d. Increase in the portfolio proportion of the risk-free asset.



https://students-hub.com

MOHAMMED HAJ MOHAMMED l

l FINN431 CHAPTER 6 INVESTMENT MANAGEMENT

Answer: b. Borrowing rate exceeding the lending rate.

8. You manage an equity fund with an expected risk premium of 10% and an
expected standard deviation of 14%. The rate on Treasury bills is 6%. Your client
chooses to invest $60,000 of her portfolio in your equity fund and $40,000 in a T-
bill money market fund. What is the expected return and standard deviation of
return on your client’s portfolio?

ERP=10%, o= 14%, Rf= 6%.

Risky Portfolio= $60,000, Risk-free Portfolio= $40,000

To calculate Y, and 1-Y

Complete Portfolio = Risky portfolio + Risk-free portfolio
Complete Portfolio = $60,000 + $40,000

Complete Portfolio= $100,000

_ Riskyportfolio  $60,000
y= Complete Portfolio  $100,000

1-y > 1-0.6 = 0.4 or 40%
OR

= 0.6 or 60%

_ Risk — free Portfolio $40,000

1= - = 0.4 or 409
Y Complete portfolio  $100,000 or 40%

Now, To calculate E(r)
E(r.) = Rf +y « ERP
E(r,)=0.06+0.6%0.10
E(r.) =0.12
And o,

= y*o’p
= 0.6x0.14

9. What is the reward-to-volatility ratio for the equity fund in CFA Problem 8?

o _ERP_010_ .
P o, 014
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