Chapter 13

Key Concepts and Skills

* Return, Risk, and the
Security Market Line

« Know how to calculate expected returns
« Understand the impact of diversification
« Understand the systematic risk principle
« Understand the security market line

+ Be able to use the Capital Asset Pricing
Model (CAPM)

Expected Returns

Example 13.1: Expected Returns

+ Expected returns are based on the
probabilities of possible outcomes

E(R)=Y pR,

i=1

« Suppose you have predicted the following
returns for stocks C and T in three possible
states of nature. What are the expected
returns?

« State Probability C T
« Boom 0.3 15 25
* Normal 0.5 10 20
« Recession 7?77 2 1

Variance and Standard
Deviation

+ Variance and standard deviation still
measure the volatility of returns

+ Weighted average of squared deviations

o = p(R - ERR)

Example 13.2: Variance and
ndard Deviation
« Consider the previous example. What are the
variance and standard deviation for each stock?
« Stock C
+ o2 =.3(15-9.9)2 + 5(10-9.9)? + .2(2-9.9)2 = 20.29
+5=45
= Stock T
- 62= 3(25-17.72 + 5(20-17.7)2 + .2(1-17.7)2 =
74.41
+ =863




Example 13.3

+ Consider the following information:

+ State Probability ABC, Inc. (%)
« Boom .25 15

+ Normal .50 8

+ Slowdown .15 4

* Recession .10 -3

+ What is the expected return?
+ What is the variance?

What is the standard deviation?

Answer 13.3

Portfolios

+ A portfolio is a collection of assets
+ An asset’s risk and return are important in

how they affect the risk and return of the
portfolio

The risk-return trade-off for a portfolio is
measured by the portfolio expected return
and standard deviation, just as with
individual assets

Example 13.4: Portfolio Weights

Suppose you have $15,000 to invest and
you have purchased securities in the
following amounts. What are your portfolio
weights in each security?

+ $2000 of DCLK
- $3000 of KO

*DCLK: 2/15 = .133

KO:3/15=2
+ $4000 of INTC INTC: 4/15 = .267
+ $6000 of KEI “KEI: 6/15= 4

Portfolio Expected Returns

+ The expected return of a portfolio is the weighted

average of the expected returns for each asset in
the portfolio

m

E(R,) =Y WoHGHS

You can also find the expected return by finding
the portfolio return in each possible state and
computing the expected value as we did with
individual securities
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Example 13.5: Expected
Portfolio Returns

» Consider the portfolio weights computed

previously. If the individual stocks have the
following expected returns, what is the expected
return for the portfolio?

+ DCLK: 19.69%
« KO: 5.25%

< INTC: 16.65%
+ KEI: 18.24%
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Portfolio Variance

Example 13.6: Portfolio Variance

« Compute the portfolio return for each state:
Rp =W R, + WoR, + ... + W, R,

+ Compute the expected portfolio return
using the same formula as for an individual
asset

+ Compute the portfolio variance and
standard deviation using the same
formulas as for an individual asset
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« Consider the following information
* Invest 50% of your money in Asset A

- State Probability A B Portfolio
+ Boom .4 30% -5%, 12.5%
* Bust 6 -10% 259, 1.5%

* A) What are the expected return and
standard deviation for each asset?

= B) What are the expected return and
standard deviation for the portfolio?
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Answer 13.6 A
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Example 13.7
+ Consider the following information
+ State Probability X Z
- Boom .25 15% 10%
+ Normal .60 10% 9%
* Recession .15 5% 10%

» What are the expected return and
standard deviation for a portfolio with
an investment of $6000 in asset X and
$4000 in asset Z?
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Answer 13.6 B
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Answer 13.7




Annual Rates of Return (Five
Portfolios Listed for Year 1926-2002)

ecurties Mom, Av. AnRet. St Dev, of Ret, Real Av An Ret Risk Premium
mall Comp. Stock 16,9% 33,2% 13,8% 13,1%
arge Comp. Stock 122 205 9.1 84

-T Corp. Bonds 62 BT 31 24

-T Gov. Bonds 58 94 27 20

S Treasury Bills 38 32 0.7 [1]

Av. Inflation Rate: 3.1
The Nominal Average Annual Rate of Return
Standard Deviation of Retums (Measure the Valatility or Riskiness of the Retumns)
The Real Average Annual Rate of Return (The Nominal Return less the Average
Inflation Rate)

Risk Premium: The additional retum received beyond the Risk-Free Rate (Treasury
Bill), (The Maminal Retumn less the Average Risk-Free Rate) (Eg. 16,9 - 3,8=13,1)

We expect the Treasury Bill to be the Jeast nsky of the 5 portfolios
We expect the c/s of Small Companies to be the most risky

We expect the L-T Government Bond is less risky than L-T Corporate
Bond. Why?

There is a chance of default on a corporate bond, which is essentially no% .

8

« |t is believed that smaller companies are
more risky than the large firms. Why?
= Smaller business experience with greater risk
in their operations and they are more sensitive
to business downturns.

They rely heavily on debt financing than do
larger firms.

These differences creates more variability
in their profits and CFs, which translate
into greater risk.
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Risk

+ We can divide the total risk (total
variability) of our portfolios into 2 types of
risk.

* (1) Systematic Risk (Market Related Risk)

* (2) Unsystematic Risk (Firm Specific)
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1. Systematic Risk

Also known as non-diversifiable risk or market
risk

Risk factors that affect a large number of
assets

Market Risk is non-diversifiable risk, it can not
be eliminated, no matter how much we
diversify.

Includes such things as changes in GDP,
inflation, interest rates, recessions, wars etc.
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2. Unsystematic Risk

= Also known as company unique risk and asset-
specific risk

« Risk factors that affect a limited number of
assets

« Diversifiable risk, because it can be diversify
away.

+ Includes such things as labor strikes, part
shortage, etc.
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Diversification

« Portfolio diversification is the investment in
several different asset classes or sectors

« Diversification is not just holding a lot of
assets. For example, if you own 50 internet
stocks, you are not diversified

« However, if you own 50 stocks that span

20 different industries, then you are
diversified
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The Principle of Diversification

@ Ratio «“P}onldlo
n Average ™
Number of Stacks Deviation of Annual Standard Deviation
in Portfolia Portfolia Roturm: of a Single Stock

1 48.24% 1.00
2 37.36 ]
20.60 50
6 26.64 54
[ 24.98 51
L] 2383 49
20 21.68 44
30 20.87 42
40 20.48 2
50 20.20 4
100 18.69 40
200 18.42 a9
300 19.34 39
400 19.29 39
18.27 a9
000 1921 39
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« Diversification can substantially reduce

the variability of returns without an
equivalent reduction in expected returns

= This reduction in risk arises because
worse than expected returns from one
asset are offset by better than expected
returns from another

« However, there is a minimum level of risk
that cannot be diversified away and that
is the systematic portion
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Figure 13.1

Diversifiable Risk
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« The risk that can be eliminated by
combining assets into a portfolio

+ Often considered the same as
unsystematic, unique or asset-specific risk

« If we hold only one asset, or assets in the
same industry, then we are exposing
ourselves to risk that we could diversify
away
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Total Risk

Systematic Risk Principle

+ Total risk = systematic risk + unsystematic

risk

« The standard deviation of returns is a

measure of total risk

For well-diversified portfolios, unsystematic
risk is very small

+ Consequently, the total risk for a diversified

portfolio is essentially equivalent to the
systematic risk
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« The expected return on a risky asset
depends only on that asset’s systematic
risk since unsystematic risk can be
diversified away
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Measuring Systematic Risk

Beta

« We use the beta coefficient to measure

How do we measure systematic risk?

systematic risk (non-diversifiable risk)

What does beta tell us?
+ A beta of 1 implies the asset has the same
systematic risk as the overall market
* A beta < 1 implies the asset has less
systematic risk than the overall market
* A beta > 1 implies the asset has more
systematic risk than the overall market
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» Beta is a relative measure of non-diverifiable risk.
+ Anindex of the degree of movement of asset's return in response to

a change in the market return,

» An asset’s historical return are used in finding the asset's beta

coefficients.

+ If beta is positive: moves in the same direction as market.

» If beta is negative: moves in the opposite direction to market
« |If beta is 0: Unaffacted by market movement

i
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Table 13.8

Total versus Systematic Risk

Bata Costficiont (4]

Coca-Cala Batting 0.45
Gonoral Mills. 0.58
ErsnnMobi 0.80
am 0,80
American Electric Power 1.08
Gonorsl Meors. 125

eBay 155
Yahoo! 1.88
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« Consider the following information:

Standard Deviation Beta
= Security C 20% 1.25
= Security K 30% 0.95

« Which security has more total risk?
« Which security has more systematic risk?
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Beta: A measure of the volatility (or
systematic risk) of a security or a portfolio
in comparison to the market as a whole.

A beta 1: indicates that security’s price will
move with the market.

A beta 0,25 :indicates that security will be
less volatile than the market

A beta 1,25 :indicates that theoretically
25% more volatile than the market.

Example 13.8: Portfolio Betas

« Measures the portfolios non-diversifiable risk.
« Consider the previous example with the following

four securities

« Security Weight Beta

- DCLK 133 2.685
- KO 2 0.195
- INTC 167 2.161
- KEI 4 2.434

* What is the portfolio beta?
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The Capital Asset Pricing Model
(CAPM)

+ CAPM is a model that describes the relationship
between risk and expected return in the pricing of
risky securities.

E(Ra) = R + BA(E(Ry) — Ry)

« Rf : Risk free rate

= E(Ry): Expected market return (return on the market
portfolio of all traded securities Eg. S&P’s 500 stock
composite is used as market return)

* P, : Beta of the security

= E(R,) . Expected return of a security or a portfolio.

* (E(R,;) — R¢): Market risk premium
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Beta and the Risk Premium

« Risk Premium : The additional return

received beyond the risk free rate. (Eg.
Treasury Bills being the least risky)

* Remember that the risk premium = the

expected return less the risk-free rate

« The higher the beta, the greater the risk

premium should be

» The market risk premium is determined

from the slope of the SML.
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SML

« SML graphs the results from the CAPM
formula. It plots the result of the CAPM for
all different risks (betas).

+ X- axis represents risk (beta), and Y-axis
represents expected return.

+ A line that graphs the systematic, or
market risk versus return of the whole

market at a certain time and show all risky
marketable securities.
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Figure: Security Market Line
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The slope of the security market line is equal to the market risk premium; i.e.,
the reward for bearing an average amount of systematic risk. The equation
dascribing the SML can be written:
E{R) = Ry + B > [E(Rw) ~ Ry
which is the capital asset pricing model (CAPM).
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Example: Portfolio Expected
Returns and Betas
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Example 13.9 - CAPM

- Consider the betas for each of the assets given

earlier. If the risk-free rate is 2.13% and the
market risk premium is 8.6%, what is the
expected return for each?

Security Beta Expected Return

DCLK 2.685
KO 0.195
INTC 2.161
KEI 2434
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Sugested Problems

+ 1-11, 13-15,16;$23%26¢




