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BINARY LOTTERIES 
Lotteries of the form $ $

1
x y
p p

 
  

  with p fixed and x and y allowed to vary. 

 

 

 

We want to draw indifference curves in this diagram.  
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Case 2: risk-averse agent 

U(m) is strictly concave: 

                                                                                            

 

 
Suppose that [ ( )] [ ( )]U A U B    
 
 
Want to show that 

[ ( )] [ ( )]( [ ( )])U C U A U B     
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Slope of indifference curve 
Let A and B be two points that lie on the same indifference curve: [ ( )] [ ( )]U A U B  ,  

                                                               (*) 

 Since  is close to B Ax x ,  ( ) ( ) ( )( ) A A B AB U x U x x xU x     

 Since  is close to B Ay y ,  ( ) ( ) ( )( ) A A B AB U y U y y yU y    

 

Thus the RHS of (*) can be written as   

   ( ) ( ) ( ) (1 ) ( ) ( ) ( )
( ) (1 ) ( ) ( ) ( ) (1 ) ( ) ( )

A A B A A A B A
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p U x U x x x p U y U y y y
pU x p U y pU x x x p U y y y

      

           

So (*) becomes 
( ) (1 ) ( ) ( ) (1 ) ( ) ( ) ( ) (1 ) ( ) ( )A A A A A B A A B ApU x p U y pU x p U y pU x x x p U y y y             

that is,      0 ( ) ( ) (1 ) ( ) ( )A B A A B ApU x x x p U y y y       which can be written as 
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Comparing the slope at a point with the ratio  1
p

p  
Look at the case of risk aversion but the other cases are similar. 

 
 at a point above the 45o line, where x < y,  

 

 at a point on the 45o line, where x = y,  
 

 at a point below the 45o line, where x > y,  
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Case 1: THE  INSURANCE  INDUSTRY  IS A  MONOPOLY   

o
45   line

wealth in good state (no loss)
probabili ty of good state: 1p

wealth in bad
state (loss of x)
probability of 
bad state:  p

W

Wh*

h*h* = maximum premium
willing to pay for full insurance

Wh*Wx

indifference curve
convex to the origin:
                 risk averse

no insurance

full  insurance

profits increase
in this direction

 

Case 2: FREE ENTRY in the Insurance  Industry  leads to ZERO PROFITS   

Define an equilibrium in a competitive insurance industry as a situation where every firm makes 
zero profits and no firm (existing or new) can make positive profits by offering a new contract. 
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Figure 14 
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Figure 15 

For example, if W = 5,000,  x = 2,000 and p = 0.2, then 0.2 1
(1 ) 0.8 4
p
p

    


 and the zero-profit 

contracts are the points on the line of equation W2 = 5,750  1

4
W . Solve the equation  

W1 = 5,750  1

4
W  which gives W2 = 4,600. Thus the full insurance contract is (h = 400,D = 0). 
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Adverse selection in insurance markets 
Two types of customers, H and L, identical in terms of initial wealth W, 

potential loss L and vNM utility-of-money function U, but with different 

probability of loss: H Lp p .  

Slope of indifference curves at point 1 2( , )w w   
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*
Hh  maximum premium that the H people are willing to pay for full insurance  
*
Lh  maximum premium that the L people are willing to pay for full insurance: 
 
 

o
45   line

wealth in 
bad state 

no insurance

H type

L type

wealth in 
good state 

 
 

 

Let Hq  be the fraction of H types in the population  0 1Hq   
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If  [ ( )] [ ( )] [ ( )] [ ( )]thenL L H HU C U NI U C U NI       
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Case 1:  MONOPOLY   

OPTION 1. Offer only one contract, which is attractive only to 
the H  type.  

1 ( , )C                     Profits:    
*

1   

 

 

OPTION 2. Offer only one contract, which is attractive to both 
types. Not optimal to offer full insurance  

o
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Best contract under Option 2:  
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OPTION 3: Offer two contracts, 

( , )H H HC h d , targeted to the H type  

( , )L L LC h d  targeted to the L type.  
 

expected utility for L-type from :  [ ]

expected utility for L-type from : [ ]

expected utility for H-type from :  [ ]

expected utility for H-type from :  [ ]

expected utility 

L L L
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for L-type from :   [ ]

expected utility for L-type from :  [ ]
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Monopolist’s problem is to  

   

 
 
 
 

3
, , ,
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R

Max        

 

( ) follows from  ( ) and ( )H L HIR IR IC  

IR individual rationality
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Thus, the problem can be reduced to  

   

 
 
 

3
, , ,

( ) (1 ) ( )
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[ ] [ ]
[ ] [
[ ]
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L L L L

L L

H

L

H H H L

L H

q N h p L d q N h p L d

IR EU C EU NI
IC E
IC EU C

U C EU
EU C

C

Max       







 

 

( ) must be satisfied as an equalityHIC . 
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So HC  and LC  be on the same indifference curve for the H type.  
On this indifference curve, contract HC  cannot be above contract 

LC  

o
45   line

wealth in 
bad state

H type

HC
LC

wealth in 
good state

 

So it must be: 

o
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 must be a full insurance contractHC  
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 ( ) must be satisfied as an equalityLIR .  
wealth in good state

wealth in 
bad state 

W

Wx

L type
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     no 
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H type
H type

1
L
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p
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45   line
o

 
 
 
 
 

wealth in good state (no loss)
probabil ity of good state: 1p

wealth in bad
state (loss of x)
probabil ity of 
bad state: p
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     no 
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( )LIC  is not binding: it is always satisfied as a strict inequality.  
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