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Making an omelet

States: {the sixth egg is good, the sixth egg is rotten}

Consequences: { six-egg omelet, no omelet and five good eggs destroyed,
six-egg omelet and a cup to wash....}

Acts: { break egg into bowl, break egg into a cup, throw egg away}



Making an omelet

Break into a
bowl (A7)

Break into a
cup (Az)

Throw away
(A3)

Good egg (s1)

Bad egg (s2)

six egg omelet (01)

no omelet and five good
eggs destroyed (0,)

six egg omelet and a cup
to wash (03)

five egg omelet and a cup
to wash (04)

five egg omelet and one
good egg destroyed (05)

tive egg omelet (0¢)




Making an omelet

Break into a
bowl (A1)

Break into a
cup (Ay)

Throw away
(A3)

Good egg (s1)

Bad egg (s2)

six egg omelet (07)

no omelet and five good
eggs destroyed (0»)

six egg omelet and a cup
to wash (03)

five egg omelet and a cup
to wash (04)

five egg omelet and one
good egg destroyed (05)

five egg omelet (o)

A1(S1) =01 Al(Sz) = 07



Making an omelet

Break into a
bowl (A1)

Break into a
cup (Ay)

Throw away
(A3)

Good egg (s1)

six egg omelet (01)

six egg omelet and a cup
to wash (03)

Bad egg (s2)

no omelet and five good
eggs destroyed (0»)

five egg omelet and a cup
to wash (04)

five egg omelet and one
good egg destroyed (05)

five egg omelet (o)

A1 (51) = 01 A1 (Sz) = 07



Making an omelet

Break into a
bowl (A7)

Break into a
cup (Az)

Throw away
(A3)

Good egg (s1)

PoliticSce. ume
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Bad egg (s2)

six egg omelet (01)

no omelet and five good
eggs destroyed (0,)

six egg omelet and a cup
to wash (03)

five egg omelet and a cup
to wash (04)

five egg omelet and one
good egg destroyed (05)

tive egg omelet (0¢)

01 > 0¢ > 03 > 04 > 05 > 02




Making an omelet

Good egg (s1) Bad egg (s2)
Break into a ix melet (o) no omelet and five good
bowl (A1) S egg omelet (o eggs destroyed (0,)
Break into a six egg omelet and a cup | five egg omelet and a cup
cup (Ay) to wash (03) to wash (04)
Throw away five egg omelet and one .
(A3) good egg destroyed (05) five egg omelet (o)

01 = 0g > 03 > 04 > 05 = 0o How should A;, A, and A; be ranked?
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Vwe W, u(A(w)) > u(B(w))



Weak Dominance
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Vwe W, u(A(w)) > u(B(w)) and 3w € W, u(A(w)) > u(B(w))
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w1 Wy - Wp—1 Wy Min

min({u(Aw)) | w € W}) > min({u(B(w)) | w € W})



MaxMax

w Wy --- Wyl Wy Max

max({u(A(w)) | w € W}) > max({u(B(w)) | w € W})




Maximize (Subjective) Expected Utility

wy Wy - Wyl Wy ExpUtil

2 wew Pa(w) x u(A(w)) > 32 ey Pa(w) * u(B(w))



Subjective Expected Utility

Probability: Suppose that W = {w;, ..., w,} is a finite set of states. A
probability function on W is a function P : W — [0, 1] where > _,v P(w) =1
(i.e., P(wq) + P(w;) + -+ - + P(w,) =1).

weW

Suppose that A is an act for a set of outcomes O (i.e., A : W — O). The
expected utility of A is:

> P(w) * u(Aw))

weWw
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Two issues

» Utility is unique up to linear transformations
» Probabilities depends, in part, on the description of the problem
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Making an omelet

Break into a
bowl (A1)

Break into a
Cup (Az)

Throw away
(A3)

Good egg (s1)

Bad egg (s,)

six egg omelet (07)

no omelet and five good
eggs destroyed (0,)

six egg omelet and a cup
to wash (03)

five egg omelet and a cup
to wash (04)

tive egg omelet and a
good egg destroyed (05)

five egg omelet (05)




Making an omelet

Break into a
bowl (A1)

Break into a
cup (Az)

Throw away
(A3)

01 > 06 > 03 > 04 > 05 > 02

Good egg (s1) 0.8

Bad egg (s,) 0.2

six egg omelet (01) 6

no omelet and five good
eggs destroyed (07) 1

six egg omelet and a cup
to wash (03) 4

five egg omelet and a cup
to wash (04) 3

tive egg omelet and a
good egg destroyed (05) 2

five egg omelet (0¢) 5

P(s1) = 0.8,P(s,) = 0.2

u(01) = 6,u(0s) = 5,u(03) =4,u(0s) = 3,u(0s5) =2,u(0;) =1




Making an omelet

Break into a
bowl (A1)

Break into a
cup (Ay)

Throw away
(A3)

01 > 06 > 03 > 04 > 05 > 02

0.8

6

six egg omelet and a cup
to wash (03) 4

five egg omelet and a cup
to wash (04) 3

tive egg omelet and a
good egg destroyed (05) 2

five egg omelet (0¢) 5

P(s1) = 0.8,P(s;) = 0.2

EU(Al) = P(Sl) * M(Al(Sl)) -+ P(Sz) * M(Al(Sz)) =08x6+02x1= 5.0
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Making an omelet
. no omelet and five good
six egg omelet (01) 6 eges destroyed (0) 1

tive egg omelet and a
good egg destroyed (05) 2

Break into a
bowl (A1)

Break into a
cup (Ay)

Throw away
(A3)

five egg omelet (0¢) 5

01 > 0 > 03 > 04 > 05 > 02 P(Sl):OS,P<Sz)202
EU(Az) = P(Sl) * M(Az(Sl)) -+ P(Sz) * M(Az(SZ)) =08x4 +02%3= 3.8



Making an omelet

Break into a
bowl (A1)

Break into a
cup (Ay)

Throw away
(A3)

01 > 06 > 03 > 04 > 05 > 02

0.8

six egg omelet (01) 6

no omelet and five good
eggs destroyed (07) 1

six egg omelet and a cup
to wash (03) 4

five egg omelet and a cup
to wash (04) 3

P(s1) = 0.8,P(s;) = 0.2
EU(Ag) = P(Sl) * M(A:),(Sl)) -+ P(Sz) * M(A3(Sz)) =08x%2 +02%x5= 2.6




Making an omelet

Break into a
bowl (A1)

Break into a
Cup (Az)

Throw away
(A3)

01 > 06 > 03 > 04 > 05 > 02

Good egg (s1) 0.8

Bad egg (s,) 0.2

six egg omelet (01) 6

no omelet and five good
eggs destroyed (07) 1

six egg omelet and a cup
to wash (03) 4

five egg omelet and a cup
to wash (04) 3

tive egg omelet and a
good egg destroyed (05) 2

five egg omelet (0¢) 5

P(s1) = 0.8,P(s;) = 0.2

EU(A;) =5 > EU(A;) = 3.8 > EU(A;) = 2.6




Making an omelet

Break into a
bowl (A1)

Break into a
cup (Az)

Throw away
(A3)

01 > 06 > 03 > 04 > 05 > 02

Good egg (s1) 0.8

Bad egg (s,) 0.2

six egg omelet (01) 6

no omelet and five good
eggs destroyed (02) 0

six egg omelet and a cup
to wash (03) 5.5

five egg omelet and a cup
to wash (04) 5

tive egg omelet and a good
egg destroyed (05) 4.75

five egg omelet (04) 5.75

P(s1) = 0.8,P(s,) = 0.2

u(o1) = 6,1u(0s) = 5.75,u(03) = 5.5,u(04) = 5,u(0s) = 4.75,u(0,) =0



Making an omelet

Break into a
bowl (A1)

Break into a
cup (Az)

Throw away
(A3)

01 > 06 > 03 > 04 > 05 > 02

Good egg (s1) 0.8

Bad egg (s,) 0.2

six egg omelet (01) 6

no omelet and five good
eggs destroyed (02) 0

six egg omelet and a cup
to wash (03) 5.5

five egg omelet and a cup
to wash (04) 5

tive egg omelet and a good
egg destroyed (05) 4.75

five egg omelet (04) 5.75

P(s1) = 0.8,P(s,) = 0.2

EU(A;) = 5.4 > EU(A;) = 4.95 > EU(A;) = 4.8




01 > 06 ™ 03 > 04 > 05 > 02

EU(A;) = 0.2=xu(o1)+ 0.8 u(0y)
EU(A;) = 02xu(03)+ 0.8 *u(04)
EU(A3) = 0.2xu(os)+ 0.8 % u(os)

|01 05 03 o0y 05 0, | Expected Utility Ranking

w| 6 5 4 3 2 1 |EU(A)>EU(A,) > EU(As)
| 6 575 55 5 475 0 |EU(A;) > EU(A;) > EU(A;)



01 > 06 ™ 03 > 04 > 05 > 02

EU(A;) = 0.2=xu(o1)+ 0.8 u(0y)
EU(A;) = 02xu(03)+ 0.8 *u(04)
EU(A3) = 0.2xu(os)+ 0.8 % u(os)

|01 05 03 o0y 05 0, | Expected Utility Ranking

w| 6 5 4 3 2 1 |EU(A)>EU(A,) > EU(As)
| 6 575 55 5 475 0 |EU(A;) > EU(A;) > EU(A;)
us |75 65 55 45 35 25



01 > 06 ™ 03 > 04 > 05 > 02

EU(A;) = 0.2=xu(o1)+ 0.8 u(0y)
EU(A;) = 02xu(03)+ 0.8 *u(04)
EU(A3) = 0.2xu(os)+ 0.8 % u(os)

|01 05 03 o0y 05 0, | Expected Utility Ranking

w| 6 5 4 3 2 1 |EU(A)>EU(A,) > EU(As)
| 6 575 55 5 475 0 |EU(A;) > EU(A;) > EU(A;)
us |75 65 55 45 35 25 |EU(A;) > EU(A;) > EU(As)



01 > 06 ™ 03 > 04 > 05 > 02

EU(A;) = 0.2=xu(o1)+ 0.8 u(0y)
EU(A;) = 02xu(03)+ 0.8 *u(04)
EU(A3) = 0.2xu(os)+ 0.8 % u(os)

01 06 03 04 05 02 Expected Utility Ranking

6 5 4 3 2 1 |EU(A)>EU(A) > EU(As)
6 575 55 5 475 0 | EU(Ay) > EU(As) > EU(A;)
75 65 55 45 35 25 |EU(A;) > EU(A;) > EU(As)
12 10 8 6 4 2




01 > 06 ™ 03 > 04 > 05 > 02

EU(A;) = 0.2=xu(o1)+ 0.8 u(0y)
EU(A;) = 02xu(03)+ 0.8 *u(04)
EU(A3) = 0.2xu(os)+ 0.8 % u(os)

01 06 03 04 05 02 Expected Utility Ranking

6 5 4 3 2 1 |EU(A)>EU(A) > EU(As)
6 575 55 5 475 0 | EU(Ay) > EU(As) > EU(A;)
75 65 55 45 35 25 |EU(A;) > EU(A;) > EU(As)
12 10 8 6 4 2 |EU(A) > EU(Ay) > EU(A;)




01 > 06 ™ 03 > 04 > 05 > 02

EU(A;) = 0.2=xu(o1)+ 0.8 u(0y)
EU(A;) = 02xu(03)+ 0.8 *u(04)
EU(A3) = 0.2xu(os)+ 0.8 % u(os)

01 06 03 04 05 02 Expected Utility Ranking

6 5 4 3 2 1 |EU(A)>EU(A) > EU(As)
6 575 55 5 475 0 | EU(Ay) > EU(As) > EU(A;)
75 65 55 45 35 25 |EU(A;) > EU(A;) > EU(As)
12 10 8 6 4 2 |EU(A) > EU(Ay) > EU(A;)
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Two issues

v~ Utility is unique up to linear transformations
» Probabilities depends, in part, on the description of the problem



Imagine that you are a paparazzi photographer and that rumor has it that
actress Julia Roberts will show up in either New York (NY), Los Angeles (LA)
or Paris (P). Nothing is known about the probability of these states of the
world. You have to decide if you should stay in America or catch a plane to
Paris. If you stay and actress Julia Roberts shows up in Paris you get $0;
otherwise you get your photos, which you will be able to sell for $10,000. If
you catch a plane to Paris and Julia Roberts shows up in Paris your net gain
after having paid for the ticket is $5,000, and if she shows up in America you
for some reason, never mind why, get $6,000.



S1 S S3
0 10 10
5 6 6




S1 S S3
A 0 10 10
B 5 6 6

EU(A) =1 x 0+ 1 x 10+ § x 10 = 6.667
EUB)=%x5+1x6+1x6=5667
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51
A 0
B 5

EUA)=1x0+1x10=5

EU(B)=1x5+1x6=55

2
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Two issues

v Utility is unique up to linear transformations
v' Probabilities depends, in part, on the description of the problem
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Three issues

v Utility is unique up to linear transformations
v' Probabilities depends, in part, on the description of the problem
» The probability of states are independent of the chosen act
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