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Risk and Return:  Beyond the Basics

I.  Examples from Review of Risk and Return Fundamentals

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





25.00
1.00



34.10
34.95

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%

E(r)

8.00
15.00




12.85
25.78

II.  Risk and Return for Portfolios using Forecasted Data (a second approach)

=> weighted average of variances and covariances




where: 



variance of returns on portfolio
Xi = % of wealth invested in asset i


variance of returns on asset i
1,2 = covariance between asset 1 and asset 2

A.  Covariance

- 



where:

Pr(s) = probability of scenario s

ri(s) = return on asset i in scenario s

E(ri) = expected return on asset i

Ex.  ATK,GM = 
Notes:

1)  

=> positive covariance => 

=> when one asset’s return above average, other asset’s return tends to be above average also

=> negative covariance => 

Note:  zero covariance => asset returns unrelated

2)  
3)  

B.  Correlation

- 




Ex.  
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Notes:

1)  
=> same as covariance

2)  
=> 

3)  correlation ranges between -1 and +1

 = +1 => perfectly positively related

 = -1 => perfectly negatively related


=> 

Ex.  Assume invest $8000 in GM and $12,000 in ATK
=> 
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2

p

s


P = 
Note:  Same result as in review sheet (different approach).

III.  Estimating Risk and Return for Portfolios using Historical Data

=> essentially the same as w/ forecasted data except for calculation of covariance




where:  

T = number of observations

ri(t) = return on asset i for period t
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= average return on asset i

Ex. Invest $8000 in GM an $12,000 in ATK
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=> 
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IV.  The relationship between risk and return

A.  Combinations of risky assets

1.  Portfolios of two risky assets

key => 
Ex. Combinations of ATK and GM based on forecasted data.


xGM
E(rP)
P

.0 
8.0%
12.85%


.2 
9.4
9.53


.4 
10.8
10.19


.6 
12.2
14.27


.8
13.6
19.76


1.0
15.0
25.78

Note:  easier to visualize with a graph 
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Notes:  

1)  

2)  

3)  
=> 

4)  
=> 

5)  
=> 
6)  

=> 
7)  
=> 

8)  

2.  Portfolios of many risky assets

a.  Feasible set - 

[image: image8.wmf]
note:  

b.  The efficient set - 

[image: image9.wmf]
note:  optimal portfolio depends on risk preferences

B.  Combinations of a risky asset and risk-free borrowing or lending

1.  relationship between risk and return

=> 

note:  std. deviation of risk-free borrowing/lending is zero and covariance between risk-free borrowing/lending and any other asset is zero

a. E(rp) = XAE(rA) + Xrf rf
b. P = 


=> p = XAA
=> second and third terms drop out since zero

=> can combine 1st  and 2nd equations to obtain relationship between risk and return

=> solve for X​A in eq. b, substitute into a, and simplify

=> E(rp) = rf + 


note: 

Ex.  Assume combine risky portfolio “A” from the efficient set with risk-free borrowing/lending

Assume also that:  E(rA) = 14%;  A = 10%; rf = 9%

 =>  E(rp) = 

=> 
[image: image10.wmf]
Assume initial wealth is $5000 and that invest $3500 in “A” and lend the remainder at risk-free rate

=> 
 => 
note:  

Assume initial wealth is $5000 and that invest $7500 in “A” by borrowing

=> 
=> 

Note:  

2.  The optimal risky asset

[image: image11.wmf]
Q:  Is “A” the best risky portfolio to combine w/ borrowing and lending?

=> 
Notes:

1)  
=> 

=> 

2)  
3) The equation of the capital market line is E(rp) = rf + 


Ex.  E(rp) = 

C.  Homogeneous expectations

=> assume investors have homogeneous expectations

=> 
note:  
Result:

=>

=> 

=> 

=> 

=> 

D.  The Capital Asset Pricing Model (CAPM)

1.  relationship between risk and return

=> assume combine some risky asset “i” with risk-free borrowing or lending

note:  beta of risk-free borrowing/lending is zero

a. E(rp) = XiE(ri) + Xrf rf
b. P = Xii + Xrf(0) = Xii
=> can combine a and b to obtain relationship between risk and return

=> solve for X​i  in eq. b, substitute into a, and simplify

=> E(rp) = rf + 
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notes: 

1) 

2) slope of line =RTRi = 
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=> called the reward to risk ratio

Ex.  E(ri) = 14%, rf = 9%, i = 0.5

=> reward to risk ratio = 

=> 
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2.  Reward-to-risk ratios across securities

key => 

Ex.  rf = 9%, RTRi = 10%, RTRk = 12%
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Graph #7
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Q:  what will happen?

=> 

=> 

=> 

=> 

3.  Market portfolio

note:  

RTRM = 

=> 

key => 

=> 


=> 


=> called security market line

Note:  the security market line applies to all assets, capital market line only applies to portfolios of the market and risk-free borrowing/lending
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Graph #7
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