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Chapter5 Risk management

| Risk averse |

(1) Risk premium Markowitz based on “ no
utility obtain from decision process’ decision maker is Risk averse Risk
premium.

- 0_— o —
(2) RE2%, Egr m( )T ' @8 ~9%= re + RPMarket
e [7]
®) 1, 2 r =10%

(4)

a 1(1.05,1.15)>risk averts
b. 1(0,1.2)>risk lover
Avoid Risk
a .Hedging
b. Acquisition of additional information
Moreinformation risk lower but cost could be higher
B Marginal value of additional information  marginal cost of additional
information Pay for additional information

c .Diversification -1

B Butwill information cost and management cost?

] Investor must consider diversification and specification

| Expected Return|

(1) Expected value = Return
a EX)= é_ X" p(x), E(x) :é X/ n if p(x) the same
b. E(X)
[ ] E(x)=3.5
mr =12% 12%
I1BM
Dispersion
M |nvestment alternatives
Economy Prob. T-Bill HT Coll USR MP
Recession 0.1 8.0% -22.0% 28.0% 10.0% -13.0%
Below avg 0.2 8.0% -2.0% 14.7% -10.0% 1.0%
Average 0.4 8.0% 20.0% 0.0% 7.0% 15.0%
Above avg 0.2 8.0% 35.0% -10.0% 45.0% 29.0%
Boom 0.1 8.0% 50.0% -20.0% 30.0% 43.0%
® HT —Moveswith the economy, and has a positive correlation. Thisis typical.

M Coll. — Is countercyclical with the economy, and has a negative correlation. Thisis
unusud.

k =expectedrateof return
IA(: g. kiR
i=1
Kir =(-22.9%)(0.1) +(-2%)(0.2)
+(20%) (0.4) +(35%) (0.2)
+(50%) (0.1) =17.4%

HT has the highest expected return, and appears to be the best investment alternative,
but isit really? Have we failed to account for risk?



(2) Dispersion

a MeanAbsolutedeviation MAD
MAD
b. Mean Square Deviation MSD

Var(r) =s?

population

c. Standard deviation SD

) =7 =s,

Variance

MAD=0

s =,/§1 k- K)2P
=1

e
S o= &+ (80-80)2(04) +(80-80)2(0.2) (i

Xiem =10%,S 5, =1%

1s | 68.26% 9~11% 3

2s | 95.44% 8~12% 20

3s | 99.73% 7~13% 100
Security | Expectedreturn | Risk,s | CV
T-bills 8.0% 0.0% | 0.000
§80-80)%(0.1) +(80-80)2(02) U/ HT 17.4% 200% | 1.149
Coll* L7% 134% | 7.882
u USR* 13.8% 188% | 1.362
G Market 15.0% 153% | 1.020

& (80-80)(0.)

d. Coefficient of Variation (CV) CV =

e. Correlation and Covariance

Standard deviation (s;) measures total, or stand-alone, risk.
Thelarger s; is, the lower the probability that actual returns will be closer

to expected returns.

Larger si is associated with awider probability distribution of returns.
Difficult to compare standard deviations, because return has not been
accounted for.

Stddev:s_

Mean K

A standardized measure of dispersion about the expected value that shows
the risk per unit of return.
Collections have the highest degree of risk per unit of return; HT, despite
having the highest standard deviation of returns, has arelatively average

v

Covariance(rif2)= S, =S;; = E[(r1 - Esz - E)]
Independence ?/? Covariance =0
Covariance=0 means Independence

Correlation (r)

Covariance(+) )

r=1 100% , r=0.8 64%




| Portfolio theory|
(1) Efficient frontier

A dinhrick hinhratirn

B Low risk, low return S r .
> ke isaweightedhverage
(risk) -
kp = a Wi ki
=1

kp = 0.5(17.4%)+ 0.5 (1.7%)=9.6%

AB risk average > theworst diversification
Correlation ?=-1
Most stocks are positively correlated with the market (2 m » 0.65).
s » 35% for an average stock.
Combining stocks in a portfolio generally lowers risk.

Returns distribution for two perfectly Returns distribution for two perfectly

1_:| positively correlated stocks (p = 1.0) 1_:| negatively correlated stocks (p = -1.0)
Stock M Stock M’ Portfolio MM’ Stock W Stock M Portfolio WM

A AT
AN -

V.

-10] -10 -10] -10 -1
u Portfolio high risk + high risk low risk
Risk
[ Sp
20%
lllustrating diversification effects of
a stock portfolio
385p (%) Company-Specific Risk

Stand-Alone Risk, S,

10 20 30 40 2,000+
# Stocks in Portfolio
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B Thedominant priciple

E()
4 Efficient Frontier

* (1isk)

Efr) Efficient frontier
1 [ e TRt ]

N\

y 4 2 RSN FRER
I |
ERERE - YRE
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¥ (risk)

Stand-alone risk = Market risk + Firmspecific risk
B Market risk — portion of asecurity’ s stand-alone risk that cannot be eliminated through
diversification. Measured by beta
B Firmspecific risk — portion of asecurity’ s stand-alone risk that can be eliminated through
proper diversification.
(1) Market portfolio

Efr)

/ E(r) Target point efficient frontier
1 =88 2 Frontier

=Market portioli

:

hormowing
=buy on
stock  margin

lending

o
Leverage=1+D/E=AssetfEquity "
o o . a
* (risk) P (risk)
2 Market portfolio Target point
index fund
index fund efficient frontier
index fund + deposit Target point

»  AssetAllocation fund  for retirement planning
index fund =0
stock+risk free

bond+risk free

(nisk)

(2) Systemrisk



Capital asset pricing model CAPM |

(1) Beta

Measures astock’ s market risk, and shows astock’ svolatility relative to the
market.

Indicates how risky astock isif the stock is held in awell-diversified portfolio.
Run aregression of past returns of a security against past returns on the market.
The slope of the regression line (sometimes called the security’ s characteristic line)
is defined as the beta coefficient for the security.

Beta coefficients for

:H lllustrating the calculation of beta :.‘ HT, Coll, and T-Bills

k ki HT: B =1.30
i 40
20 Year FM k_I
15 T 15% 18% | 0
2 -5 -10
150 S 12 1 \ T-bills: B =0_
5 0 5 0 15 20 %, -20 0 20 20 Ky
’5 ﬁegression Iine/:\
10 ki =-2.59 + 1.44 ky 20
5-35 538
W |f beta= 1.0, the security isjust asrisky as the average stock.
m |f beta> 1.0, the security isriskier than average.
B |f beta< 1.0, the security isless risky than average.
B Most stocks have betasin the range of 0.5to 1.5.
B |f the correlation is negative, the regression line would slope downward, and the

betawould be negative. However, a negative betais highly unlikely.

(2) Market risk premiumé& Security market line

B SML: k =kge + (kv — kre) 3
| Assume krg = 8% and ky = 15%.
B The market (or equity) risk premium is RPM = ky — krr = 15% — 8% = 7%.

;l Calculating required rates of return . Expected vs. Required returns

. K

. ky

=8.0% + (7.0%)(1.00) = 15.00%

=8.0% + (15.0% - 8.0%)(1.30) _k ko
= 8.0% + (7.0%)(1.30) HT 17.4% 17.1% Undervalua (k > k)
=8.0% + 9.1% =17.10% .

Market 15.0 15.0 Fairly valed (k = k)

= kyse = 8.0% + (7.0%)(0.89) = 14.23% USR 138 142 Overvalued(k <k)

= krpi = 8.0% + (7.0%)(0.00) = 8.00% T-bils 8.0 80  Fairly vabied (k =K)

" koo = 8.0% + (7.0%)(-0.87) = 1.91% Coll. 1.7 19  Overvalued(k <k)
5-42 5-43

lllustrating the

[SML: k;=8% + (15% — 8%) |

" ki (%) SML
HT,
k, =15 -
I
Kee = 8
y T-bills : USR
I )
A 0 1 2 Risk, B
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I ndex ,Fund
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ETF

(1)
(2)

(3) ETF

(4) LOF
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1000

(1) 2002 14. 97%

14. 97%

(3) 70%0 %
14.87%

(Herding Effect)



ETF

Exchange Traded Fund
TSEC ETF
ETF
ETF
ETF .
ETF /
ETF ETF1990
ETF
ETF
ETF ETF
ETF
ETF
50 tw: 0050
2003 25 50
50 50
200® 11
100 tw: 0051
ETF 2008 24 100
ET F 100
tw: 0052
ETF 2008 28
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