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 Choice Under Certai
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Notice that choosing an
action in this situation is
identical with choosing an
outcome. That is, choosing
act ai is equivalent to
choosing outcome o.



 Choice Under Certai

Recall that the chaﬂcnge of rational choice is to

gcnerate a ranking of acts given a ranking of outcomes.

Rational choice under certainty is therefore “Casy”

insofar as the best act to choose will simply be the
one leading to the best outcome. Even SO, 1t 1S also
intercsting because it reveals a lot about what 00CS

INnto a ranking of the outcomes.
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L he Preterence Relation

Suppose there is a set of acts 4. Evaluation of these

actions ShOU.ld generatc d ranking ofthem. In

particular, these evaluations should form a set of

D «

pairwise judgmf:nts like ", is better than 4, "4 is

)

thtCI‘ than Ay, Ay 1S thtCl’ than &l;); and SO O1.
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L he Preterence Relation

Strict preference ("xis better thany”): x >y,

Weak preference ("xisatleastas goodasy): x = y.
This holds if and only if x # y ("x is not better than y”).

Indifference ("x and y arc equally valuable”): x ~ .
This holds itand only it x # y and y # x ("x is not

better than ¥ and 1S NOC better thanx).

(hoice ‘Functions and Revealed Preference—Rational Choice—David Emmanuel Gray



L he Preterence Relation

MOSt €CONOMISts assume that thCSC judgmcnts Of

acts making up > are rational just when they come

together in what is known as a “prcference relation.

(Similarly, economists maintain that judgments of

outcomes must also havc: thiS fOI”Hl.)
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L he Preterence Relation

Definition: > is a preference relation if and only if

> is both asymmctric and ncgativcly transitive.

> is asymmetric it and only if (for all xand y) x > y
implies y # x (i.c., “itcis better than y then yis not
better thanx).

> is negatively transitive if and only if (for all x,
7 and z) x # Y and V732 together implyx * z(ic.,
‘if x is not better than y and y is not better than ,

then x is not better than 2").
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L he Preterence Relation

Theorem: > is a preference relation if and only if

> 1S complete and its associated = is transitive.

> is complete if and only if (for all x and y) cither
X>9,)>X0rx~y (ic., “either xis better than 9,
yis better than x, or they are equally valuable”).

> is transitive it and only if (forall x,y,and z) x > y and
yEzZ implics x =z (‘ifxisatleastas good asy and yat

lc:ast dS gOOd dS &, thCH X'1S at lcast dS gOOd aS Z”).
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»Example

The Preference Relation

1. Veggie is better than lamb (v > /),

2. Veggie is better than chicken (v > ¢),

3. Veggic is better than beef (v > 4),

4. Lamb is equally good as chicken (/~¢),

5. Lamb is better than beef (/> 4), and
6. Chicken is better than beef (¢ > 5).
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The Ranking

15T veggie (v)
NP Jamb, chicken (/ ¢)

3RD - beef ()
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2. L_NOICEe DAsed ONn rrererence

Definition: A choice function C(-) takes a non-
empty subset S (the ‘'menu’) ot a fixed universe U/

and recurns a non-empty subset of S.

In particular, consider the universe as all possible
acts in A. Call this ‘0/s, where U,=A4.S0 C(-)isa
choice tunction itand only if, for all sets § € 7L,
S =@ implies thac @ € C(S) € S,
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Optimization: B(S, >) = {x€ S| forally € S:x = y}.

An option onamenu.dis optimal according to >

just when it is at least as good as Cvorytoing elsein S,

More simply put: optimization picks the highost

ranked option available on the menu.

ThCOI'CIIlZ If >1sa pl’CfCl’CHCC rolation thCH

optimization is a choice function.
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»Example

Using the carlier example of > over food.....

Suppose S; =14, ¢,/ v}. Whatis (are) the

optimal option(s) of S ?
B(S1.>) =1
Suppose S, =1{¢,/}. Whatis (are) the

optimal option(s) of 5 ?

B(8.>) =1
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2. L_NOICEe DAsed ONn rrererence

According to standard cCONOMICS, optimization 1S

the rational way to go from prefcrencc judgmcnts to
making decisions. Economists also want to 00 the
other direction by using the decisions peoplc make to

determine cheir underlying preférence judgements.
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Revealed Preference

‘lhe typical economist is often suspicious of what
other pcople claim to value. So instead of ﬂsémg

someone for his or her preference judgmcnts, the

economist will just look at what that person pzcm&z//y
chooses in various situations and use these decisions

to determine the person’s underlying judgments.
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Revealed Preference

Definition: Weak axiom of revealed preference

(WARP)": Forallx € Sandall y € §,itx € C(S5)
buty & C(S) thenx > .

In OthCl’ WOI‘dS, le and,y aIrc On thC mcnu andx 1S

chosen while ¥ is not, then this choice has revealed

that x is better than .

*N.B. Technically this is not the standard definition of WARP, but for our purposes it will sufhce.
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»Example

LCt b, C, and % I”CPI'CSCHt thC fOOd ChOiCCS from C&I‘th

and suppose S =16, ¢, v} and C(S) = {¢}. What has been
revealed about > according to WARP?

What remains unknown about >?
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Revealed Preference

Theorem: Choices obey Sen's rules alpha (o) and
beta ({8) it and only it WARP identifies (through the

results of an exhaustive search of all choice situations)

an undcrlying prefcrence relation >.
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Revealed Preference

Definition: Sen's Property
Alpha (a): Ifxe S C T and xis
in C(7), then xis also in C(S).

In other words, you cannot
turn a winner into a loser by

taking away other options.
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»Example

PROFESSORGRAY  What shawarma do you have today?
BATEEL STAFF W have veggie, chicken, and lamb.
PROFESSOR GRAY [l have the chicken shawarma.

BATEEL STAFF (201 hearing] O, I forgot, we are out of lamb.
PROFESSORGRAY  In that case, [l have the veggie.

PVO]%SSOV GV&Z}&WIFE 7”0//5 bEV c”y&? 7 €771&&l7”7&l§57%€7ﬁ
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Revealed Preference

Definition: Sen’s Property
Beta (£): Itx € C(S) and

ye C(S),5C Toandye C(7), [
thenx e C(7).

[n other words, you cannot
split wInners by adding more
options. Both options remain
winners or both options

become lOSCI‘S.
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»Example

Top Sellers:

o
Sony Bravia XBR HX929, 65 in. LG 651.W 6500, 65 in.
QR 22,000 QR 18,000
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»Example

PSSR N
Sony Bravia XBRHX929,65in.  Sony Bravia LED HX729, 65 in. LG 651.W 6500, 65 in.
QR 22,000 QR 17,000 QR 18,000
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»Example

PSSR N
Sony Bravia XBRHX929,65in.  Sony Bravia LED HX729, 65 in. LG 651.W 6500, 65 in.
QR 22,000 QR 17,000 QR 18,000

Suddenly the high end Sony is the

sole top seller!
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Next Class. ..

We will consider whether it is rcally rational to have
your evaluations of options satisfy the rcquiremcnts

of a preferencc relation.
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