
(5) Find the full-insurance contract, call it F,  that lies on the 
isoprofit line that goes through contracts C and D and 
represent it in the wealth diagram. 
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(6) Calculate the slope of the isoprofit line through C in the 

wealth diagram. 
 



 
(7) Calculate the equation of the isoprofit line through C in the 

wealth diagram. 
 
 
 
 
 
 
 
 
 



 
(8) Next prove that given two contracts    ,  and  ,A A B BA h d B h d  ,  

( ) ( )A B   if and only if the expected value of the wealth 
lottery (for the insured) corresponding to contact A is equal to 
the expected value of the wealth lottery (for the insured) 
corresponding to contact B 
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EXPECTED UTILITY THEORY   

1 2{ , ,..., }mZ z z z    set of basic outcomes. 

A lottery is a probability distribution over Z:   
1 2
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Let L be the set of lotteries. Suppose that the agent has a ranking   of the elements of L: 

if  1 2
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 then    

L M  means that 

L M  means that 

 

Rationality constraints on   (von Neumann-Morgenstern axioms): 
… 
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Theorem 1  Let 1 2{ , ,..., }mZ z z z  be a set of basic outcomes and L  the set of lotteries 
over Z. If    satisfies the  von Neumann-Morgenstern axionm then there exists a function 

:U Z  ,  called a von Neumann-Morgenstern utility function, that assigns a number to 

every basic outcome and is such that, for any two lotteries 1 2
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,  

L M       if and only if      1 1 2 2 1 1 2 2

expected utility of lottery expected utility of lottery 

( ) ( ) ... ( ) ( ) ( ) ... ( )m m m m

L M

pU z p U z p U z qU z q U z q U z          

and 

L M       if and only if      1 1 2 2 1 1 2 2

expected utility of lottery expected utility of lottery 

( ) ( ) ... ( ) ( ) ( ) ... ( )m m m m

L M

pU z p U z p U z q U z q U z q U z          
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2.25  3.33 

EXAMPLE 1.   1 2 3 4{ , , , }Z z z z z     1 2 3 4
51 2

8 8 80
z z z z

L  
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1 2 1 2
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z z z z
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Suppose we know that   1 2 3 4

6 2 8 1
z z z z

U 
 


  

           Then  

[ ( )]U L  =  

 

[ ( )]U M  =  
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EXAMPLE 2. 

nopaid 3-week vacation  vacation
50% 50%

A
 

  
 

           
paid 1-week vac

100%
ation

B  
  
 

 

Suppose Ann says    B A     How would she rank 

npaid 3-week vacat o vacatioi n
%

o n
5% 95

C  
  
 

   and   
nopaid 1-week vacation  vacation

10% 90%
D  
  
 

 ? 
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Money lotteries 

$17
1

L  
  
                              1 1

2 2

$9 $25
M

 
  
    

 

[ ]L                                          [ ]M   

 

Suppose Bob’s vNM utility function is: ($ )U x x   

[ ( )]U L                                                                [ ( )]U M   
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1 1
2 2

$0 $100
A

 
  
                              1 1

2 2

$40 $60
B

 
  
    

 

[ ]A                                                     [ ]B   

 

Suppose Bob’s vNM utility function is: ($ )U x x   

 

[ ( )]U A                                                                 

 

[ ( )]U B   
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Re-define attitudes to risk in terms of utility: 

 

Risk-averse if 

 

Risk-neutral if 

 

Risk-loving if 


