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Week 2: Investment under Uncertainty 
 
Elton, Gruber, Brown and Goetzmann (2003) “Ch. 10 Utility Analysis”, Modern portfolio 
theory and investment analysis.  
 
An Introduction to Preference Functions:  

• Averaging weighted outcomes is very common 
• Most utility should be chosen 
• 𝐸(𝑈) = ∑ 𝑈(𝑊)𝑃(𝑊))

* 	 

The Economic Properties of Utility Functions: 

• Known in economic literature as nonsatiation, simply says that the utility of more 
(X+1) dollars is always higher than the utility of less (X) dollars, we take the bigger 
outcomes 

• If utility increases as wealth increases, then the first derivative of utility, with respect 
to wealth is positive.  

• An assumption about an investor’s taste for risk (risk averse, risk neutral, risk 
seeking – defined in terms of the reaction to a fair gamble). Risk averse utility second 
derivate is negative. 

• The third property of a utility function is an assumption about how the investor’s 
preferences change with wealth. If the investor increases the amount invested in 
risky assets as wealth increases, then the investor is said to exhibit decreasing 
absolute risk aversion. Unchanged = constant absolute risk aversion. Less dollars in 
risky assets as wealth increases = absolute risk aversion (AVA). 

𝐴(𝑊) =
−𝑈..(𝑊)
𝑈.(𝑊)

 

• The final characteristic that is used to restrict the investor’s utility function is how the 
percentage of wealth invested in risky assets changes as wealth changes. E.g. If the 
investor has 50% of her wealth in risky investments when her wealth is $10,000, 
does she still put 50% of her wealth in risky assets when her wealth increases to 
$20,000? If she does, she is said to exhibit constant relative risk aversion. If she 
invest a greater percentage of her wealth in risky investments, she is said to exhibit 
decreasing relative risk aversion, and if she invests a smaller percentage, she is said 
to exhibit increasing relative risk aversion. 

Empirical evidence on the suitability of alternative preference functions 

Ø Experimental evidence from choice situations 
Ø Survey data on investor’s asset choices. 
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An axiomatic derivation of the expected utility theorem 

1. Comparability: An investor can state a preference among all alternative certain 
outcomes. Thus, if the investor has a choice of outcome A or B, a preference for A to 
B or B to A can be stated or indifference between them. 

2. Transitivity: If an investor prefers A to B and B to C, then A is preferred to C. 
Investors are consistent with their ranking of outcomes. 

3. Independence: The Chevrolet example. The investor may like both or neither, but the 
point is she will feel equally good about each 

4. Certainty equivalent: For every gamble there is a value (CEQ) such that the investor 
is indifferent between the gamble and the CEQ. Everything has a price. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


