permanent
cured i sability
operation O=
90% 10%
no
cured benefit
drug treatment D=
75% 10%
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What is the expected value of lottery O?

What is the expected value of lottery D?

adverse
reaction

15%

Which of the two lotteries is better?
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Z = {219229--'9 Zm}‘ set of basic outcomes.

0L P21 deEgr2 . )
zZ, Z, .. Z /Y

m

: e L= .
A lottery is a probability distribution over Z: ( PPy pmj p 2%, o~ /)W; =1

Let L be the set of lotteries. Suppose that the agent has a ranking - of the elements of L:

. zZ, Z, .. Z, Z Z, .. Z,
if L=(l ? ]andM=(1 ? jthen
b P, - Py 9 49 - 4,

L > M means that L. (5 Couyrdred o boe bCH'CV Tty M

L ~ M means that L ( Ly J%J} ) 6/004 Ay M
f

Rationality constraints on - (von Neumann-Morgenstern axioms):

1 Ak o rewe baxe outwowes [ Cowplere oud Fowunhive)

2.
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Theorem 1 Let Z =1{2,,2;,.,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—->R, called a von Neumann-Morgenstern utility function, that assigns a number to

. . . z z,
every basic outcome and is such that, for any two lotteries L=(pl ) pJ and
1 2 m
M:(Zl Zy e ij,
49 49 - Y4u

L>M if and only if PlU(Zl)+sz(Zz)+-~+me(Zm2 > Q1U(Z1)+%U(Zz)+~--+qu(Zm2

VvV A\
expected utility of lottery L expected utility of lottery M

Zy

and

L~M if and only if PlU(Zl)+p2U(Zz)+---+me(Zm) = qu(Zl)+q2U(Z2)+"‘+QmU(Zm2

Vv Vo
expected utility of lottery L expected utility of lottery M
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2.25 3.33

EXAMPLE 1. Z={z,5,.7,,2,} L=(Zl T Z“J M=(Zf o j

1 r 2 1 2
8 6 6 6 6

oot

Suppose we know that U:{Zé Zz 28 Zl best 25
27
Then 2.
EUDI= £. 6+ 59 +0.8+2 1< 2.25 Worst 24
1< g 8
BUM)]= L ¢+ 22 1.8 + 2 1=32.33
C 4 4 C
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EXAMPLE 2.

paid 3-week vacation no VacationJ B (paid 1-week Vacationj
- 100%

A=
( 50% 50%

B> A How would she rank

Suppose Ann says

paid 3-week vacation no vacation paid 1-week vacation no vacation
_( 5% 95% ] and _( 10% 90% ) !
Vo w C >D
L
bon 2—ween Ve et ou 2, a0 Co >10> C
1-weey vacatiouw = b
C

worv o Veatulion =

thew  ECUMYT > ECUm)]

R >A
/ \5 _'_U('—27>+éu(33>
U (24) = U(Ra) .
= Loeas+dc
2 2

_ b
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paid 3-week vacation no vacation _ ( paid 1-week vacation no vacation
) 5% 959 ) 10% 90%

CxDd Mew  Efue)] > Efuts)]

— \

= Ulzl) AN C’g 0(23> C DR ¢ 1o U(23>
| O | £20 r&g =S
= _5/- C. T i? C >
[ o0 ’OO
| oo (OO | OO

Ssarsc > lob deovile by 5
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Money lotteries

$17 §9  $25
L: = :-\\ -I——\—Zg': [57
(1) ey F) Eregand
Jls)<im =412
Suppose Bob’s vNM utility function is: U ($x):\/; U/ §9) = la = 3

BUMDI= 1-Vi7 = 412 > EUM)= L5 + L= =

R1s$k AVERSE
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ECK) = o Crpl= J.Za,o+-ééo:50

_($40 $60]
T3

Suppose Bob’s vNM utility function is: U ($x) = \/;

ElUA]= 4 {5+ L Too=torilo= 5

L
2

E[U(B)]=4 V4o ¢+ L Vco = .62 R >A
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- A :—[41‘—((:
E LA ? E $4 $6 $5
-5 A=, b=
L1 ]
2 2 L)
$< YA
U(Sx) = x° 45 25
$ 4. [ L
1 { - 52
EEU[)&O]_ . [é+2 3L >
A SR

CLue)]-1 25 = 25
Risk LOVIANG
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Re-define attitudes to risk in terms of utility:
expeereq Volua of -

A
Risk-averse if U(EEL]> > ELuLd]
ey

@ﬁoec?(cl &/(}1'/6,('}7 oL |

Risk-neutral if U[E [L]> — LE ] U( L)j

Risk-lovingif ~ (J(gri]) < £ LUL]
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