Topic 6. Risk and return
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where r — required (fair) return
given the level of risk of CF
What is the relationship between risk and return?
What is risk? How is it measured?
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Capital Market History
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Historical Risk and Return

5. Historical Retums, 1825-12840

Averages Standard

Annual Return Deviatian
Large Company Stocks 13.0% 20.1%
Srnall Company Stocks 17.7% 23.0%
Long Term Corporate Bonds 5.1% 8.7%
Long Term Government Bonds 0.8% 85.2%
US Treasury Bills 3.8% 3.2%
Inflation 3.2% 4 5%




Example

= Suppose that the price of Big Qil's stock is
5100. There is an equal chance that the

stock will go up 10%, up 30% and down

10% each year over the two coming years
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=»What if instead there is an equal chance that
the stock will go up 40%, 10% or down 20%"7

= Expected returns: same (10%) but standard
deviations different (21% vs. 42%).
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Measuring Risk

=>\ariance: Probability-weighted average
value of squared deviations from mean. A
measure of random dispersion

= Standard Deviation: Square root of
variance. A measure of dispersion with a
more convenient scale

Example

= The following table shows the nominal
returns on the South African stock market
and the rate of inflation

Wear Momminal return Iriflaticn
16877 -0.0264 0877
1678 0827 0803
1878 2558 A3
1880 2387 1240
1831 -0375 Rzl

— What was the historical standard deviation of
the (nominal) market returns?
— Calculate the average real return

Answer
= Standard deviation is equal to:

(—0264— 12400 + (0927 — 1242)* + [ 2556 _1242° + (3367 —. 1242)° + (—.0375—- . 1241)*

3-1

=.16875=16.7T5%

= Average real return is equal to:

_(1-00265 10817 12556 13367 1-0.037
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Portfolio Risk

fraction of portfolic in first asset  rate of refurn on first assat

Expected Portfolio F.etm>'-; r,)+(x 1_}
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fraction of porifolio in second asset  rate of refum on second asset

Portfolio Variance = X;0; + X303 + 2(X,X,0.,0,0, )

Portfolio  Vanance = X X ;0,0
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=» The variance of a two stock portfolio is the
sum of these four boxes

Stock1 Stock 2
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= The shaded boxes contain variance terms;
the remaining contain covariance terms
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To calculate porifolio
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Diversification

= Diversification: Strategy designed to
reduce risk by spreading the portfolio
across many investments

= Unique Risk: Risk factors affecting only
that firm. Also called "diversifiable risk”

=»Market Risk: Economy-wide sources of
risk that affect the overall stock market.
Also called "systematic risk.” Is not
diversified away
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An equally-weighted portfolio of N stocks:

o 1 2, 1
Op :W_sz;o-i +on-ij

i+

2 N —2 N(N _1)

Ponlolic standard devialion

Market rizk

O-P:WG + N2 COV
1 1
oc:=—c°+(1--—)Cov

» = N ( N)

As N > o oz —Cov



JAuBepcupukanmus
JluBepcudukaius — 3To Takas oreparus,
YTo 103BOJISIET CHU3UTh PUCK MOPTQhEs,

He nionecs mpu 3T0M NOTEPMU.

Hoprdean
[Toptdenu ObIBalOT pa3HbIE:
YepHbie, Oenble, KpacHBIE,
M3 xKoxkH, U3 3aMIId, U3 TKaHU,
Ho Benp (hpMHAHCHUCTHI MBI C BAMH,
M MBI BKITIOYaEM B TIOPTQEIH
OOyuranuu, akIuy, BEKCEb.
N y Hac noptdenu pa3Hble:
KoHcepBaTUBHBIC U OIIACHBIE,
PBIHOYHBIC U JyOJUPYIOIIUE,
JluBepcuuMpOBaHHbBIC U XEIKHUPYIOIIHE.

(B. loOpsIHCKAs)



Beta and Unique Risk

— Total risk = diversifiable risk + market risk

= Market risk is measured by beta, the
sensitivity to market changes

B = —im
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Vanance of the market Covariancs with the market

Portfolio Beta=» x B,

1=1

— Diversification lowers total risk but it does
not lower beta risk, since this is
"‘nondiversifiable” risk

True or False?

— If stocks were perfectly positively correlated,
diversification would not reduce risk

— The contrnibution of a stock to the risk of a

well-diversified portfolio depends on its
market risk



bera
Ecnu y akTiBa 0€Ta BBICOKA,
3HAYUT, BOJATWJILHOCTh AKTHBA BEJIMKA,
3HAYUT, BMECTE C PHIHKOM JIBUXKETCSI aKTHB,
W 1 CHUXKEHbSI pUCKa OepeM JIepUBaTUB,
[TockoabKy eciii 0eTa aKkTUBa BBICOKA,

PuckoBaHHOCTH NOPT(PEss MOBBICUTCS CIIETKA.

(B. JloOpbIHCKas)



Asset pricing models

e Capital Asset Pricing Model (CAPM)
E(ri) = I +ﬂi[E(rM)_ rf]
_ Cov(r,,1y)
where 77 Var(rM)
e Arbitrage Pricing Theory (APT)

E[FQ] =TI + ﬁlQﬂl + IBZQZ’Z

e Fama-French three factor model

=Fama and French developed a three-
factor version of the APT with a good fit

= Factor 1: The return on the market index
minus the risk-free return

= Factor 2. The return on a portfolio of
“small” stocks minus the return on a
portfolio of “large” stocks

=Factor 3: The return on a portfolio of
“value” stocks minus the return on a
portfolio of “growth” stocks

e Four factor model with momentum
+ Factor 4: The return on a pfl of past winners
minus the return on a pfl of past loosers -
momentum (Jegadeesh, Titman, 1993)



