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Readings and problems

BKM Chapter 7

Read 7.2, 7.8hen7.1. and 7.4. Skip 7.5
Recommended problems3, 11, 12
CFA problems 5, 6, 7, 12a

Outline

What is the connection to Chapter 6?
Portfolios of two risky assets

Two risky assets + a rifilee security

Individual choice and the separation property
Extension to many risky assets

Diversifiable andindiversifiablerisk

Copyright 2008, Joel Hasbrouck, All rights reserved 3



Recall from Ch. 6: The capital allocation line (CAL)

Brp |- P

P (its composition,
Erandsy)

andr; are given.

507, in P
S07e N \3:

The points on the CAL are combined portfolios
e

C is a combination of P and
i Itis defined by

|y (the proportion in P)

i 1-y is the proportion im;
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Which C will an investor choose?
o

I Two people might agree on P andbut
with different risk tolerances, they will
SYR dzLJ AY RAFTFSNByI

Ch. 7: Combinations of two risky securitie

= LE a9ljdzadee o6 aid
E mutual fund)

=) SO gD |
G65S0iG¢ ot 602YR

fund) |

Sp Sg
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On what line do the combinations of D and E li¢

X 2NJ G§KA

Approach: Recall how we constructed the CAL

Pick proportions (y,-¥) to invest in P and

ComputeEr-ands

PlotEr.ands.

Repeat for different values of y

We saw that theEr.andsplot on a straight line
This will not usually be the case here

Copyright 2008, Joel Hasbrouck, All rights reserved 6



I LR2NIF2tA2 OFffSR atée Aa
we = the weight (proportion) of total portfolio value that is

)\)/QSauSR Ay Sljdzade G GKS
wp = the weight in debt

Wg+wp=1
At year end, the actual return on Prisswp rp +Wgrg
Example
Suppose that the portfolio is 60% in equity.
= 0.6 andv,= 0.4
Suppose that= 14% and, = 5%
rp=0.6 X 14% + 0.4 X 5% = 10.4%

R

The expected return on P is
Ern=wpER+wER
ldadz2yS GKFG 9 A& &t NBS
02yRaé¢ oOahBRY . Ya
Erp,= 6% andEr= 11% (approx)
The 60/40 stock/bond portfolio has
Er,=0.4 x6% + 0.6 X 11% = 9%

Copyright 2008, Joel Hasbrouck, All rights reserved
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Risk: the variance of the return on $2)

SEEWp S WE S MWW § S

Spandsgare the standard deviations of andrg
I oeiS the correlation betweemyandrg
The correlation term arises because the risks in D and H
might
NEAYT2NDS SIOK 23KSNJ 65
RANBOUAZ2Y €0 2NJ
gTngq SIOK 2GKSNJ 605 I YR
RANBOUAZ2YAactcyv

Examples

WSAYTF2NOAY3I O6alLI2AA0GADSTE &
An insurance company offers hurricane insurance to
1,000 homeowners in the Florida Keys.

If there is one claim, there are likely be many claims.
hFFaSadidAy3a oayS3alarpgsSte G4
Company A and B are adversaries in a law suit
An investor holds stock in both A and B
L¥ ! gAya GKS adadzs AdGa aid
X YR @OAOS OSN&AI

Copyright 2008, Joel Hasbrouck, All rights reserved 8



and the return on the S&P 500 index

S&P

return on Nikkei over 2005 |------------- dAHNNpE

OGHNNTE oaHnnNCEe

return on
S&P over
2005

Correlation between the return in the Nikkei index

We get a sample of (say) annual returns on the Nikkei and tH

2SS X234 SIFOK &SI NXa NBGdzNYy

Some simulated data

A sample of data witlt = 0.630 A sample of data witlt =10.714

35% . 20% 1
‘D 30% T pET
.
i‘ 5% y i0,2482>< $%.0506 ~ - o o
5 R’z 03978 X~ &
c 20% Z e 5y
o 15% c
2 S , R N ;
Ll L]
5 10% E 5% oo 5% e @ 10% 20%
5 wi R
x K Ld g:') 10% A ¥ = -Gg8613x + 0.
° R?=0.51
-15% y/—su/u o e 5% 10% 15% 20%  25%
5% -15%
L]
-10% -20% -
Return on S&P Return on S&P

25%
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Sample withr °0:

Sample withr = +1:

Sample withr =71:

Return on Nikkei

0% 6% 0% 5% 10% 1s%  20% 25% 0%

¥ = 0020 +0.05
R=1

Return on S&P

Return on Nikkei

209 y=-08x+0)
R=1

Return on S&P

Return on Nikkei

¥ = 0,009 + 0.0468
g = 0.0001

% S 1% 15% 0% 2% 0%
.
.

Return on S&P

for explanation.

Dep
Data

Show Lﬁqend

Bloomberg analysis 1981006

2 Index HRA

HRA-Regression Analysis
Lag
ClLog
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Notes

The best fit line is positively slopedso we have positive
correlation

. Q0 &ekHot report the correlations{ directly.
LyadSIRE GKS NBINBaairzy N
Re=r 2 sor =sgrt(0.109) = 0.330

Next page: using correlation and covariance to describe
stock portfolios.

Example of risk calculation

dzyS GKFG 9 A& 4aflNHS 4
OchB)R Y . Ya

Sp= 9% and = 18% (approx)

A representative estimate for the correlationris= 0.3
A portfolio withwy = 0.4 andvg = 0.6 has risk

SEEWp S WE S MWW . § S
=049% 40618 £ G4 0% 931830
=12.96 +116.64 ®3.33 %52.93

sp=y § =/152.93 £2.37%
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Ve

O]l G2 X GKS LR2NITF2f

P is defined by
wg = the weight in equity
Wp = the weight in debt
Wg+wp=1
The expected return on P&, =wp Efy + W Er
The riskin P is
Variances; =w2 & Wi & @ W . § Sof
Standard deviations, :\/wz,'D $wlE MW, S S,

Strategy

Pickw,

Setwg=1-wp

CalculateEr, ands

PlotErands,

Repeat for different values of,

These calculations will be done via a spreadsheet
Two_security _portfolio.xlsx

There are three worksheets

BASIC
azt O6daAyAYdzy zI NAFYyOS t2NIF
+RiskFredaddition of a riskree security)

Copyright 2008, Joel Hasbrouck, All rights reserved

10/21/2008

12



Calculations fowyI' nX ndMI
Two-Security Portfolios: BASIC Worksheet
Parameters for two securities:

Er s Corr (r)

D  6.00% 9.00% 03 Covarian ce,
E 11.00% 18.00% 0.004860

= 07xq_*

b £
w(D) WE) ER, Sp
1 0 6.00% 9.00%
0.9 0.1 6.50% 8.81%
0.8 0.2 7.00% 8.96%
0.7 0.3 7.50% 9.45%
0.6 0.4 8.00% 10.21%
0.5 0.5 8.50% 11.20%
0.4 0.6 9.00% 12.37%
0.3 0.7 9.50% 13.66%
0.2 0.8 10.00% 15.04%
0.1 0.9 10.50% 16.49%
0 1 11.00% 18.00%
12.0% T
® E
m 10.0%

8.0% Note that starting from D, we
c can reduces;, (risk) and
g increaseEr, by blending in
©6.0% ) azys a9¢
2 AN
Q.
>
w

4.0%

2.0%

0.0% 1

0.0% 5.0% 10.0% 15.0% 20.0%
Standard Deviation
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The portfolio opportunity set

¢tKS aKILIS 2F (GKS fAyS oalL
highly dependent on the input parameters
particularly the correlationt
2S5Qff GNB O NA2dza Ol f dzSa
Example, to set =-0.3:
A | B | C | D

1 |Two-Security Portfolios: BASIC Worksheet
2 | |
3 [Parameters for two securities:
4 Er s Corrr)
5 D]  6.00% 9.00% -03 >
6 E| 11.00% 18.00%]| -0.004860|
Withr =-0.3
12.0% T
/o E
10.0% /

8.0% &
.0% D

o
Q
X

Expected return

»
Q
B3

N
Q
K

o
Q
K

0.0% 5.0% 10.0% 15.0% 20.0%
Standard Deviation
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10/21/2008

14



10/21/2008

Withr =0

12.0% T

10.0% /
P

8.0%
S
3
s
26.0% D)
g
[
Q
X
w

4.0%

2.0%

0.0%

0.0% 5.0% 10.0% 15.0% 20.0%

Standard Deviation

12.0% T
/. E

10.0% ///

8.0% /

c Q\

E]
s \.
26.0% D
°

1

o

X
w

4.0%

2.0%

0.0%

0.0% 5.0% 10.0% 15.0% 20.0%
Standard Deviation
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Withr = +1

12.0% T

/E

10.0% /

8.0% /
0

o
Q
3
o\
C

Expected return

»
3
S

g
Q
S

o
2
S

0.0% 5.0% 10.0% 15.0% 20.0%
Standard Deviation

Suppose one of the assets is Heke:s; =0

"

o
Q

B S
E\

0.0% 5.0% 10.0% 15.0% 20.0%
Standard Deviation
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The minimum variance portfolio (MVP)

mimimum@lt NA+F yOSeé¢ I af26Said NA
CKAZ A& y20 ySOSaalrNatea K
Two_security _portfolios.xlsx
MVP worksheet
A [ B ] C D
3 |Parameters for two securities:
4 Er s Corr(r)
5 D 6.00% 9.00% 0
6 E| 11.00% 18.00%| 0.000000
7
8
9
10
11 [Min Var Portfolio Short Sales | No Short
12 Allowed Sales
13 w(D) 0.80000 0.80000
14 w(E) 0.20000 0.20000
15 ERp 7.0000% 7.0000%
16 Sp 8.0498% 8.0498%
17
12.0% T
/. E
10.0% /
8.0% e
£
‘a‘j MVP
86.0% E
(8]
S
]
4.0%
2.0%
0.0%
0.0% 5.0% 10.0% 15.0% 20.0%
Standard Deviation
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