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THEORY	OF	FINANCE	–	PART	1	
	

Mock	Question	2	(total	5	points)	
Time	Advised:	20‐21	minutes	(for	this	question)	

Difficulty	Level:	MEDIUM‐HIGH	
 
Question	2.A	(3.75	points)	
Define the absolute and relative risk aversion functions and explain why, in general, these are 
functions of an individual’s wealth. What are the main economic interpretations/practical 
applications of ARA(W) and RRA(W)? Make sure to carefully justify your answer and, where 
necessary, provide examples. For the case of negative exponential utility with 𝜃 2, use four 
plots to describe the behavior of ARA(W), RRA(W), the minimum odds 𝜋 𝑊; ℎ , and the 
insurance risk premium Π 𝑊; ℎ  for a fixed, small fair bet, i.e., ℎ “close to zero”. 
 
Debriefing:	
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The graphs of ARA(W) = 2, RRA(W) =2W, 𝜋 𝑊; ℎ  = 0.5 +0.5h (a flat line for fixed h) and 
Π 𝑊; ℎ  h2 (another flat line for fixed h) are trivial and not supplied here. 
 
Question	2.B	(0.75	points)	
Mary has an initial wealth of 100 and preferences for wealth described by a power utility 
function with 𝛾 = 6. Write her utility function and check whether it is monotonic increasing and 
strictly concave. Mary is now facing a small gamble H with stochastic returns 

𝑅
0.1 𝑤𝑖𝑡ℎ 𝑝𝑟𝑜𝑏.  2/3

0.6 𝑤𝑖𝑡ℎ 𝑝𝑟𝑜𝑏.  1/3  

Compute the (financial) risk premium that Mary should demand in order to play this lottery. 
 
Debriefing:	
As for the first part, if you show that for all values of 𝛾, a power utility function will be strictly 
increasing and concave, then you are set—exactly as we have done in the lectures. See the slide 
copied below. As for the second part, this is just a special case of Example 2.4, at p. 50 of the 
book. Try with different numbers, see below. 
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Because 

𝑈
𝑣
1 𝛾

⟹ 1 𝛾 𝑈 𝑣 ⟹ 𝑣 1 𝛾 𝑈  

is the inverse function, 

𝐶𝐸𝑅
1 𝛾 𝐸 𝑈 1  𝑅 𝑊

𝑊
1 

If we assume that 𝛾 6, and considering possible realized returns from the bet of 0.1 and 0.6 with 
the probabilities given above, yields 

𝐸 𝑈 1  𝑅 𝑊 0.667
90

5
0.333

160
5

2.321601 ∙ 10  

𝐶𝐸𝑅
5 2.52679 ∙ 10

100
1

95.43158
100

1 0.029382, 

Or -2.94%. Clearly, this value is below the expected rate of return of 13.31% (obtained by the simple 
calculation 0.667 10% 0.333 60% ). The difference of 13.31%-(-2.94%) = 16.25% 
represents percentage risk premium associated to the risky asset/gamble H, which is indeed rather 
risky (lottery-like) in spite of the positive expected return. 
 



4 

Question	2.C	(0.5	points)	
For a small, fair gamble with size h, your artificial intelligence system has inferred that that John 
does not displays a non-monotone minimum odds function 𝜋 𝑊; ℎ  (as a function of 
wealth). Bill is instead characterized by a monotone decreasing function 𝜋 𝑊; ℎ ; Rachel is 
characterized by a monotone increasing function 𝜋 𝑊; ℎ . We know that 𝜋 𝑊; ℎ  
always (for all wealth levels) exceeds 𝜋 𝑊; ℎ  and 𝜋 𝑊; ℎ . Based on their checking 
account and credit card transactions as well as on a series of surveys they have filled out over 
time, the AI system has also established that the VNM utility function of Mary is related to John’s 
by the following relationship: 

𝑈 𝑊 600 2𝑈 𝑊  
John, Bill, and Rachel are all risk-averse investors and 𝜋 𝑊; ℎ , 𝜋 𝑊; ℎ , and 
𝜋 𝑊; ℎ  are everywhere continuous and differentiable. Based on the previous 
information and assuming the relationship between ARA and minimum odds functions 
𝜋 𝑊; ℎ  approximately holds, what will your AI system extrapolate from the previous 
information on the shape of the ARA function of Mary, 𝐴𝑅𝐴 𝑊 ? [Hint: probably it is a good 
idea to try and qualitatively plot the function 𝐴𝑅𝐴 𝑊  that the AI system may extrapolate] 
 
Debriefing:	
Because Mary’s VNM utility is a linear, affine, increasing transformation of John’s, we know that 
𝐴𝑅𝐴 𝑊 𝐴𝑅𝐴 𝑊 . Therefore, let’s think (or let’s hope our AI system thinks) about 
the remaining information: 

i. 𝜋 𝑊; ℎ 1/2 (from risk-aversion) and decreasing towards ½; from the 
approximate relationship 𝜋 𝑊; ℎ 𝐴𝑅𝐴 𝑊 ℎ, we know that this 

implies that 𝐴𝑅𝐴 𝑊 0 must be decreasing (and also be eventually convex 
from continuity and differentiability); 

ii. 𝜋 𝑊; ℎ 1/2 and increasing, towards 1 (a probability cannot exceed 1); 
from the approximate relationship 𝜋 𝑊; ℎ 𝐴𝑅𝐴 𝑊 ℎ, we 

know that this implies that 𝐴𝑅𝐴 𝑊 0 must be increasing (and also be 
eventually concave from continuity and differentiability); 

iii. 𝜋 𝑊; ℎ 𝜋 𝑊; ℎ  and 𝜋 𝑊; ℎ 𝜋 𝑊; ℎ  which implies, from 
𝐴𝑅𝐴 𝑊 𝐴𝑅𝐴 𝑊  and 𝐴𝑅𝐴 𝑊 𝐴𝑅𝐴 𝑊 , that John is 
always (for all wealth levels) more risk averse than Bill and Rachel are. 

At this point the only possibly “behavior” for 𝐴𝑅𝐴 𝑊  is (qualitatively) as follows: 
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