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A rational preference over lotteries involves more than the assumption that
the decision maker’s preferences are transitive and complete:

1. Independence axiom

2. Continuity axiom
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Independence

Forall L,L;, L3 € Land 0 <p <1,

LlpLz lf, and OIIIYif, (pL1+(1—p)L3)P(pL2+<1—p>L3)

Llle lf, and onlyif, (pL1+(1—p> L3>I<}9L2—|—(1 —p) L3)
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Suppose that a decision maker has the following preference:

(1-$2000) P (0.6 -$3000 + 0.4 - $0)

Assuming that the decision maker satisfies the Independence Axiom, what is
the decision maker’s preference between the following two lotteries?

» [; =0.5-3%2000 + 0.5 - $0
» [, =0.3-3%3000+ 0.7 - $0
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Suppose that a decision maker has the following preference:

(1-$2000) P (0.6 -$3000 + 0.4 - $0)

Assuming that the decision maker satisfies the Independence Axiom, what is
the decision maker’s preference between the following two lotteries?

» [; =0.5-3%2000 + 0.5 - $0
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We can show that the decision maker must strictly prefer L; to L,
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(1-$2000) P (0.6-$3000 + 0.4 - $0)
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2l (0.6 - $3000 + 0.4 - $0)

iff (Independence)

(05 - [EREEY) + 05 ) P (05 - [EEEUNEREEEY] + 05 - E)
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2l (0.6 - $3000 + 0.4 - $0)

iff (Independence)

QI (1 - $2000) ERNURIR SO)IIQVIIN (0.6 - $3000 + 0.4 - $50) ERCEIS0)

iff (Simplifying lotteries)
(0.5-3%2000+0.5-%0) P ((0.5x0.6)-$3000 + (0.5 x 0.4+ 0.5) - $0)
(0.5-%$2000 +0.5-30) P (0.3-$3000+ 0.7 - $0)
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Independence

Forall .10 e cand0<p <1,

BrBl ifandonlyif (p M+ 0-p EDP(p W+ a-p B

BB ifandonlyif (p M+ Q-p I1(p W+ Q-p 5.
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Example

Consider the set of all lotteries over X = {a, b}.

Suppose that Ann prefers lotteries that are closer to 50-50. For example,
» (05-a4+05-b) P (025-0+0.75-b)
» (0.75-4+025-b) I (0.25-a+0.75-D)
» (025-4a4+075-b) P (1-a)
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Example

Consider the set of all lotteries over X = {a, b}.

Suppose that Ann prefers lotteries that are closer to 50-50. For example,
» (05-a4+05-b) P (025-0+0.75-b)
» (0.75-a4+025-b) I (0.25-a+0.75-D)
» (025-4a4+075-b) P (1-a)

We can view Ann as assigning a value to any lottery as follows:
Alottery r-a+ (1 —r) - bisvalued at —|r — 1|.

Then, Ann ranks lotteries by assigning a value to the lotteries and ranking
them according to the values.

7/10



Are Ann’s preference rational?
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Are Ann’s preference rational?

» Do Ann’s preferences satisfy transitivity? Yes.
» Do Ann’s preferences satisfy completeness? Yes.
» Do Ann’s preferences satisfy the Independence Axiom? No.
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Ann’s preferences violates the Independence Axiom since she has the
following preferences:

» (05-a4+05-b) P (1-a)
» It is not the case that

(05 (05-a+05-b) +05-b)P(05- (1-a) +0.5-b).
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Ann’s preferences violates the Independence Axiom since she has the
following preferences:

g 05«05 [

» It is not the case that

(0.5 - [OERERNUERD] -+ 0.5 ) P (0.5 (SR + 0.5 D).
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Ann’s preferences violates the Independence Axiom since she has the
following preferences:

g 05«05 [

» It is not the case that
(0.5 - JUEENESVEREAN + 0.5 - [7]) P (0.5 - JE8¥AN + 0.5 - [2).
This is because

(05-(05-a+05-b)+05-b) = (025 -a+0.75-b)
(05-(1-a)+05-b) (0.5-a+05-b)

And so, (0.5-a+0.5-b) P (0.25-a+ 0.75 - b) since the value of
(0.5-a+0.5-b)isOand (0.25-a+0.75 - b) is —0.25 and —0.25 < 0. Hence,
it is not the case that (0.5- (0.5-a+0.5-b)+0.5-b) P (0.5-(1-a)+0.5-b).
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PoliticSem s e
. . Philosophy
Violating Independence o rEconomics

mmmmmmmmmm

A decision maker does not satisfy the Independence Axiom when there are
lotteries L1, L, L3 and a number p such that 0 < p <1 such that at least one of
the following is true:

1. Ly P L, but it is not the case that (p- L1 + (1 —p)-Ls) P (p- Lo+ (1 —p) - Ls);
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lotteries L1, L, L3 and a number p such that 0 < p <1 such that at least one of
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1. Ly P L, but it is not the case that (p- L1 + (1 —p)-Ls) P (p- Lo+ (1 —p) - Ls);
2. (p-Li+(1—=p)-Ls) P (p-La+ (1 —p) - L3), but it is not the case that L; P Ly;

3. L1 I L,, butitis not the case that (p- L1 + (1 —p)-L3) [ (p- L+ (1 —p) - L3);
or

4. (p-Li+(1—p)-L3) I (p-Lo+ (1 —p)-Ls), butitis not the case that L, I L,;
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