(5) Find the full-insurance contract, call it F, that lies on the
1soprofit 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 1soprofit line through C in the
wealth diagram.




(7) Calculate the equation of the i1soprofit line through C in the
wealth diagram.
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(8) Next prove that given two contracts 4=(%,,d,) and B=(h,,d,),
n(A)=n(B) 1f and only 1f the expected value of the wealth
lottery (for the insured) corresponding to contact A 1s equal to
the expected value of the wealth lottery (for the insured)
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T (A) T (3
d permanent
U disability
operation O=
90% 10%
cured no adverse

benefit  reaction
drug treatment D=

75% 10% 15%

What is the expected value of lottery O?
euuivlos, guestipu K
What is the expected value of lottery D?
meuuvivlos, guestipu .
Which of the two lotteries is better?
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EXPECTED UTILITY THEORY
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Z ={z,2,,...,2,} set of basic outcomes. / O 1
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I = (Z Zy e Zm) o< ’> < 1
A lottery is a probability distribution over Z: L
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Let L be the set of lotteries. Suppose that the agent has a ranking - of the elements of L:
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Rationality constraints on - (von Neumann-Morgenstern axioms):
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Theorem 1 Let Z =1{Z,,2,,....Z,} be a set of basic outcomes and L the set of lotteries
over Z. If » satisfies the von Neumann-Morgenstern axiogmgcthen there exists a function

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

every basic outcome and is such that, for any two lotteries L= (p ;2 ;’”j and \
wofr ) o (V) D) V) (. [uz) Ve, UR)
4 9 - 9.)° & Qr o D
&h 2 w

Pl PI PW/
LM if and only if plU(zl)+p2U(zz)+...+me(ZL) > glU(zl)+q2U(ZZ)+...+qu(Zm)

expected utility of lottery L expected utility of lottery M

and

L~M ifandonlyif 2UGE)+pU(E=)+..4+p,U(z,) = qU(z)+qU(z)+..+4,U(z,)

Vo Vo
expected utility of lottery L expected utility of lottery M
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Suppose we know that U={6 5 e

Then
E[U(L)] = Lg. 6 +

R\

2 40-%84% 217 =~ 2.2¢5

(S
N\ S M > L
EUM)]= L. ¢+ 2. 2 + L.+ 21 =32 23
6 A . ¢

Page 3 of 6



EXAMPLE 2.

e paid 3-week vacation no vacation B paid 1-week vacation
50% 50% - 100%

Suppose Ann says B > A| How would she rank

paid 3-week vacation no vacation paid 1-week vacation no vacation
= = r)
5% 95% ) 10% 90%

IS (F fo\l'l'ouo/a {‘o Jo.), B>A

Cu d C > D
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