

Review:  Risk & Return-8

Review of Risk and Return Fundamentals

I. Review of Basic Conclusions from Introductory Finance Class

1.  Variance and standard deviation are appropriate measures of risk for assets held by themselves.

2.  Variance and std. deviation are not good measures of an asset’s risk once a part of a portfolio since the individual asset’s risks may offset one another.

3.  Beta is the appropriate measure of an asset’s risk if held as part of a portfolio

4.  Investors will only invest in riskier assets (as measured by beta) if compensated for taking this additional risk as follows:

E(r) = rf + [E(rM) - rf]

Note: this is the basic result of the Capital Asset Pricing Model (CAPM) known as the security market line (SML)

II.  Estimating Risk and Return for Assets Held by Themselves using Historical Data

Note:  should be a review of material from introductory finance class.

key => an asset’s past return and risk may indicate its future return and risk

note:  danger => future may be unlike past

Ex.  Suppose have collected returns for defense contractor Alliant Techsystems (ATK) and for General Motors for 2001 through 2004.  



Return on:


Year
ATK
GM
2004
13
-25

2003
-7
51
2002
21
-21
2001
73
-1
A.  Average historical return

=> best estimate of what will earn in any one year (if past returns representative)

key => add up historical returns and divide by number of observations




where:



= average return

rt = return for period t

T = number of observations

Ex.  
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=> if the past is representative, then in any one year expect to earn a higher return on ATK than on GM

B.  Variance (2) and standard deviation ()

notes:

1) measures dispersion around the average return

2) measures the risk of an asset when held by itself

=> the higher the std. deviation, the greater the uncertainty about the return  

3) usually work with standard deviation since same unit of measurement as average return

key => add up squared deviations from average and divide by T-1







Ex. 
[image: image3.wmf](

)

(

)

(

)

(

)

67

.

1162

1

-

4

25

73

25

21

25

7

25

13

2

2

2

2

2

ATK

=

-

+

-

+

-

-

+

-

s



[image: image4.wmf]%

10

.

34

1162.67

ATK

=

=

s



[image: image5.wmf]%

95

.

34

GM

=

s


=> more uncertainty about the return on GM (barely)
III.  Estimating Risk and Return for Assets Held by Themselves using Forecasted Data

Key => based on forecasts of possible returns and associated probabilities

notes:  

1)  invest in the future, not in the past

2)  danger => difficult to forecast the future

Ex.  Suppose have estimated possible returns for Alliant Techsystems and GM for the coming year based on how the economy does



Return on:

Economy
Prob.
ATK
GM
Boom
.30
7%
52%

Average
.45
-3%
7%

Bust
.25
29%
-15%

A.  Expected Return

=> best estimate of future return on the asset

notes:

1)  probability weighted average of all possible returns

2)  actual return may be higher or lower than expected return




where:

Pr(s) = probability of scenario s

r(s) = return in scenario s

Ex.   

E(rATK) = .3(7) + .45(-3) + .25(29) = 8%

E(rGM) = 15%

=> expect to earn a higher return on GM than ATK for the coming year

B.  Variance and Std. Deviation

Notes:  
1)  measures dispersion around expected return.  See other notes for variance of returns calculated using historical returns

2) measures the risk of an asset when held by itself

=> the higher the std. deviation, the greater the uncertainty about the return  

3) usually work with standard deviation since same unit of measurement as average return







Ex.  
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=> ATK = 12.85%

GM = 25.78%

=> return is more uncertain for GM

IV.  Risk and Return for Portfolios using Forecasted Data

portfolio => collection of assets

A.  Expected return

1.  probability weighted average of portfolio returns across all states

=> just like individual assets

key => determining portfolio return for each state




where: Xi = % of portfolio value invested in asset i

Ex.  Assume invest $8000 in GM and $12,000 in ATK
rP(boom) = .4(52) + .6(7) = 25%
rP(average) = .4(7) + .6(-3) = 1%

rP(bust) = 11.4%

E(rP) = .3(25) + .45(1) + .25(11.4) = 10.8%

2.  weighted average of asset expected returns




Ex.  E(rp ) = .4(15) + .6(8) = 10.8%

B.  Variance and std. deviation

1.  weighted average of squared deviations from E(r)

=> same as individual assets
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Note:  when combined ATK and GM, the standard deviation of portfolio (10.19) less than either ATK (12.85) or GM (25.78)

Q:  what happened to the risk?

diversification = risk reduction from offsetting variability

key to diversification => relationship between asset returns

=> the less related the returns, the more  diversification is possible

Note:  relationship between asset returns and diversification more obvious with a second way to calculate portfolio variance that will be discussed in class

V.  Relationship Between Risk and Return

A. Actual returns vs. expected returns

key => return has two components

r = E(r) + U

where:

r = actual return

E(r) = expected return given all currently know information

U = unexpected return due to information that was different than expected

B.  Systematic vs. unsystematic risk

systematic risk - risk that affects all assets in the market portfolio

unsystematic risk - risk that only affects a single asset or a small group of assets

=> r = E(r) + m + 
where:  

m = systematic surprises

 = unsystematic surprises

B.  Impact of diversification

1.  unsystematic risk

=> as combine assets, unsystematic risk begins to cancel out

=> after combine 20 or 30 randomly chosen assets, almost all unsystematic risk gone

reason:  very unlikely that all 20 have positive surprises at same time

=> once part of market portfolio, all is gone

2. systematic risk

=> not affected by diversification

=> affects all assets

=> should only be compensated for systematic risk since only it remains once part of market portfolio

D.  Measuring systematic risk

key => systematic risk of an asset measured by its beta




where:



= covariance between asset and the market

Note: calculation of covariance will be discussed in class.



 = variance of returns on the market

Note:  usually measured by some index like the Standard and Poor’s 500 (S&P 500)

Ex.  Suppose that the variance of returns on the market is 410.  Assume also that the covariance between Alliant Techsystems (ATK) and the market is –160 and that the covariance between GM and the market is 500.  What are the betas for ATK and GM?

=> 
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note:  beta is the slope of least squares regression line of the return on the asset against the return on the market

=> called characteristic line




=> dots represent period returns

=> slope of line is the beta for asset i

=> slope = 1.5 ( = 1.5) => stock tends to be 1.5 times as volatile as the market

=> slope = .8 ( = 0.8) => stock tends to be 80% as volatile as the market

=> deviations from line = unique risk

Note: an easier approach => look up  in the Value Line Investment Survey or the Standard & Poor’s Stock Guide.  

E.  Portfolio betas

key => weighted average of betas in portfolio




Ex.  Invest $8000 in GM with a beta of 1.22 and $12,000 in Alliant Techsystems (ATK) with a beta of -0.39.

=> P = .4(1.22) + .6(-0.39) = 0.25
F.  The Capital Asset Pricing Model (CAPM)

key => since beta is relevant measure of risk, there should be a relationship between beta and return




Notes:

1)  this equation is known as the security market line

2)  the model has very strong intuition

If  = 2, the asset has two “units” of market risk

=> twice as volatile as the market (as part of a portfolio)

=> should earn twice as much of a premium (above the risk free rate)

If  = .5, the asset has one-half of a “unit” of market risk

=> one-half as volatile as the market (as part of a portfolio)

=> should earn one-half of a premium

Ex.  The return on T-bills (risk-free rate) is 4% and the market risk premium is 8%. What does the CAPM tell us is the required return on ATK and GM?

E(rATK) = .04 + (.08)(-0.39) = .0088
E(rGM) = .04 + (.08)(1.22) = .1376
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