Reading 42 Portfolio Risk and Return: Part [

1. Return

LOS A. calculate and interpret major return measures and describe their appropriate

uses.
LOS B. describe characteristics of the major asset classes that investors consider in

forming portfolios
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[ Example] Computation of Returns
Ulli Lohrmann and his wife, Suzanne Lohrmann, are planning for retirement and

want to compare the past performance of a few mutual funds they are considering

for investment. They believe that a comparison over a five-year period would be
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appropriate. They are given the following information about the Rhein Valley

Superior Fund that they are considering.

Year | Assets Under Management at the Beginning | Net return (%)
of Year ($)
1 30 million 15
2 45 million -5
3 20 million 10
4 25 million 15
5 35 million 3

The Lohrmann are interested in aggregating this information for ease of comparison
with other funds.
1. Compute the holding period return for the five-year period.
2. Compute the arithmetic mean annual return.
3. Compute the geometric mean annual return. How does it compare with the
arithmetic mean annual return?
4. The Lohrmann want to earn a minimum annual return of 5 percent. Is the

money-weighted annual return greater than 5%?

[ Ans])
1. HPR=(1+R,)(1+R;) (1+R3) (1+R4) (1+R5)-1=1.15%0.95x1.1x1.15x1.03-1=42.35%
2. (0.15-0.05+0.1+0.15+0.03)/5=7.6%
3. (14R))(1+Ry) (14R3) (1+Ry) (14R$)"-1=1.15%0.95x1.1x1.15x1.03-1=7.32%
4. Money-weighted rate of return
CF¢=-30.00 CF,=-10.50 CF,=22.75 CF3=-3.00 CF4;=-6.25 CF5=36.05
LA 5% 3R,
PV=
-30-+(-10.5)/1.05+22.75/1.05*+(-3)/1.05°+(-6.25)/105*+36.05/1.05°=1.1471

[ Example] Annualized returns
London Arbitrageurs, PLC employs many analysts who devise and implement
trading strategies. Mr. Brown is trying to evaluate three trading strategies that have
been used for different periods of time.
Keith believes that he can predict share price movements based on earnings
announcements. In the last 100 days he has earned a return of 6.2%.
Thomas has been very successful in predicting daily movements of the
Australian dollar and the Japanese yen based on the carry trade. In the last 4

weeks, he has earned 2% after accounting for all transaction costs.

Lisa follows the fashion industry and luxury retailers. She has been investing in
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these companies for the last 3 months. Her return is 5%.
Mr. Brown wants to give a prize to the best performer but is somewhat confused by
the returns earned over different periods. Annualized returns in all three cases and

advise Mr. Brown.

[Ans]

Keith  :(140.062)¥1%.1=24 55%
Thomas : (1+0.02)°**-1=29.36%
Lisa - (140.05)*-1=21.55%
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1 0.25 $50
2 0.40 $60
3 0.35 $70

E5BR (BR) B T RESSS mAF T REGRRESKAM > R (k) #
A T A= FAEA# A 27 B3R B (Holding-period Return) 247 ?
(A)17.72% (B)18.18% (C)17.91% (D)18.89%

(%41 ®B)
E(P)=0.25%x50+0.4x60+0.35%70=61 > HPR=((61-55)+4)/55=18.18%

2.  Risk (Variance and standard deviation)

LOS C. calculate and interpret the mean, variance, and covariance (or correlation) of
asset returns based on historical data.

LOS E. calculate and interpret portfolio standard deviation.
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(1) 4% 2 #r(Covariance) :
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oxy=COV[X,Y]=E[X-E(X)][Y-E(Y)]=E(XY)-E(X)E(Y)

(2) 4814 #(Correaltion Coefficient) : p,, = Irr 1< Py <1
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(1) EBQX)=2E(X)
2)  EQX+3Y)=2E(X)+3E(Y)
(3) V2X)=2*V(X)
@)  COV(2X,3Y)=2x3COV(X,Y)
(5) COV(X,C)=0 C %% #
6) VEX+3Y)=22V(X)+ 32V(Y)+2x2x3COV(X,Y)
[ Example] Risk
BAERR [ BB EE] Tond B F A
Bk 30% 65% 20%
B 40% 15% 15%
ik 30% -35% 10%
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[ Ans])
03] FREASREN F=15% 5 B E\ 5 FARAER B 2=15%
(1)

ER=A
B %A | Prob. Return Prob.x[R-E(R)]*
Bk 30% 65% 30%x(65%-15%)*=7.5%
#F 40% 15% 40%x(15%-15%)*=0%
#iB 30% -35% 30%x(-35%-15%)"=7.5%

V(R) =3[R~ E(R)XP = 15%

t=1

o=+V(R) =0.387



EEAE

B A Prob. | Return Prob.x[R-E(R)]

Rk 30% 20% 30%%(20%-15%)*=0.075%
P 40% 15% 40%x(15%-15%)*=0%
ik 30% 10% 30%x(10%-15%)*=0.075%

V(R) =3[R —ER)FxP.=0.15%

t=1

o =V(R) =0.0387

2
NE] TA 2R SR BN % ZRE B RS
T 05 15% 0.387 0.387/15%=2.58
EEAE] 15% 0.0387 0.0387/15%=0.258
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3)
B © Rp=65%x1/2+20%x1/2=42.5%
-  Rp=15%x1/2+15%x1/2=15%
FiE T Rp=-35%x1/2+10%x1/2=-12.5%
E(Rp)=30%x42.5%+40%x15%+30%x(-12.5%)=15%
V(RP)=30%x(42.5%-15%) +40%x(15%-15%)>+30%x(-12.5%-15%)?=0.0454

3. Two-assets Portfolio

LOS D. explain risk aversion and its implications for portfolio selection.
LOS F. describe the effect on a portfolio’s risk of investing in assets that are less

than perfectly correlated.
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[ Example] Return and Risk of a Two-asset Portfolio
Assume that as a US investor, you decide to hold a portfolio with 80% invested in
the S&P 500 US stock index and the remaining 20% in the MSCI Emerging Markets
index. The expected return is 9.93% for the S&P 500 and 18.2% for the Emerging
Market index. The risk (standard deviation) is 16.21% for the S&P 500 and 33.11%
for the Emerging Market index. What will be_the portfolio’s expected return and

risk given that the covariance between the S&P 500 and the Emerging Market index
15 0.5 %?

[Ans]
op =
(0.8% x 0.16212) + (0.22 x 0.33112) + (2 x 0.80 x 0.20 x 0.005) = 0.02281

6,=0.15103=15.10%
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[ Example] Portfolio risk as correlation varies
Consider two risky assets that have returns variances of 0.0625 and 0.0324,
respectively. The assets’ standard deviations of returns are then 25% and 18%,
respectively. Calculate the variances and standard deviations of portfolio returns
for an equal-weighted portfolio of the tow assets when their correlation of returns
1s 1, 0.5, and -0.5.

[Ans])

1. p=t1 6°=0.215°=0.046225 ©=21.5%

2. p=t0.5  ¢°=0.5"x0.0625+.5"x0.0324+2x0.5%0.5%0.25x0.18=0.034975
c=18.7%

3. p=10 6°=0.5"x0.0625+.5*x0.0324=0.023725
c=15.4%

4. p=-0.5  ¢’=0.5"x0.0625+.5"%0.0324+2x0.5%0.5%(-0.5)x0.25%0.18=0.012475
o=11.17%
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