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l. rational choice theory

rational choice

B Rational Choice Theory = Formal Theory = Positive Theory

> self-interests
> purposeful action

] maximizing/optimizing

1. = “misinformed” people

2. = good approximation of reality (“as if” arguments by
M. Friedman)

3. = “generalizable” and “simple/parsimonious”
Non-mathematical Explicitly mathematical

(soft) b - (hard)
Game-theoretic reasoning Public choice Social choice Game theory
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u bounded rationality satisficing
[ ] learning models
[ ] evolutionary game theory
B Generality & Parsimony
u both formal and informal
[ |
[ | VS.
.
- N={1, 2, 3, .., n}
- [ Si={s!, s?, s, .., s"}
i Sj
- s={s1, Sz, Sas,
interdependent
[ |
> 480
> Si={Y, N}
> eg.,s={Y, Y, N, Y, .}
> or
> e.g., Ui(Ymaj)z?, Ui(Nmaj)z?
. — —
[ |
>
>

s Sn}
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B Matching pennies

[ |
>
>
Simultaneous Sequential
Complete information 1 2
Incomplete information 3 3
T T
Strategic [normal] form Extensive form
II. Simultaneous Games with Complete Information
1.
2. common knowledge
()
()
3. 1 one-shot game

GOALIE

KICKER
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B Coordination game

> Pure coordination

B Chicken game

Solving games

A.

PLAYER 2
L R
L 1, 1 0, 0
PLAYER 1
R 0, O 1, 1
> Battle of the sexes
Chris
Beach Mountain
Beach 2,1 0, O
Pat
Mountain 0, O 1, 2
PLAYER 2
Swerve Not swerve
Swerve 2, 2 0, 4
PLAYER 1 Not
N 4, 0 5, -5
swerve
B Prisoner’s dilemma
PLAYER 2
Silence Talk
Silence 3, 3 1, 4
PLAYER 1
Talk 4, 1 2, 2
iterative elimination of strictly dominated
strategies: IESDS
» Prisoner’s dilemma (Talk, Talk)

» |ESDS
» |ESDS

1

4/12



January 24-25, 2005

PLAYER 2
L C R
PLAYER 1 v . 0 1, 2 0. 1
D 0, 3 0, 2, 0
> iterative elimination of weakly
dominated strategies: IEWDS
PLAYER 2
L C R
U 1, 3 3,1 2, 2
PLAYER 1 M 3, 2 3,1 3,1
D 3,1 2,1 1, O
<>
<>
Nash equilibrium: NE
>
>
<}
<>
< NE - NE
<> NE
PLAYER 2
L C R
u 8, 4 4, 0 2, 7
PLAYER 1 M 6, 5 5, 6 5, 3
D 3, 9 4, 0 6, 1
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» best response/reply
PLAYER 2
Q R S
A 0, 3 2, 1 @, o
B 5, 8 3, 3 4, 8
PLAYER 1 C 3, 2 2, 1 3, 6
D 5, 8 4, 9 0, 9
E 1, 5 6, 5 1, 1
» Prisoner’sdilemma  NE: (Talk, Talk)
<>
» Purecoordination NE:{(L, L), (R, R)}
> NE: {(1, 1), (2, 2)}
Company B
Standard 1 Standard 2
Staqﬁard 2, 4 0, 0
Company A
Staq?ard 0., 0 4, 2
< NE -
[
[
® Critical mass
[ “QWERTY” - path dependency
® FOCAL POINT

» Matching pennies

mixed strategy

NY

NO “pure strategy” NE

> random choice of strategies
>
GOALIE
L R
L -1, 1 1, -1
KICKER
R 1, -1 -1, 1
q 1-q
> p=1 or O; g=1 or O

1-p

6/12



January 24-25, 2005

» expected utility

EUkicker(L)=0*(-1)+(1-q)*(1)=1-2q
EUkicker(R)=0*(1)+(1-9)*(-1)=2g-1

EUKICKER(L):EUKICKER(R) > EUGOALIE(I—):EUGOALIE(R)

p=1/2, q=1/2
> NE

>  MSNE: (172, 1/2), (1/2, 1/2))

e.d., EUkicker(L)>EUxicker(R)

V. Extensive Form (Sequential Choice)

B 3-person legislature: “pay raise” bill

B Sequential rationality

NE
Bill Vote PayofT
PASS N 3
PASS Y 2
FAIL N 1
FAIL Y 0

KICKER
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backward induction

> | cC @

Challenger

Incumbent

Add

Fight
money

1,1 0, 2 2,1 0, 0
1

A, F S, F A, R S, R

c SO 1, 1 0, 2 1,1 0, 2

E 0, 0 0, 0 2, 1 2, 1

< 3PSNE: {(SO; S,F), (E; AR), (E; S,R)}
& SPE: (E:S,R)

subgame perfect equilibrium: SPE

1 1
information set
game with imperfect information
NE
» SPE NE
> perfect information SPE = Backward induction
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| C (2

Challenger

P: positive campaign

N: negative campaign

______________________________

Incumbent

Challenger
P N P N
2, 2 3, 1,3 0,0
Challenger
Stay Enter
out
Incumbent
P N
1, 2 P12, 2|1, 3
Challenger
N|3,1(0,0
. Pz positive campaign
i N: negative campaign i
|
P N
SO, P 1, 2 1, 2
c SO, N 1, 2 1, 2
E, P 2, 2 1, 3
E, N 3,1 0, O

< 4 PSNE: {(SO,P; N), (SO,N; N), (E,P; N), (E,N; P)}
< 3SPE:{(SO,P; N), (E,P; N), (E,N; P)}
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B Centipede
1 2 P 1 P 2 P
T T T T
$100 $10 $10K $1000
$1 $1000 $100 $100K
repeated games
B Prisoner’s dilemma
PLAYER 2
Silence Talk
Silence 3, 3 0, 5
PLAYER 1
Talk 5, 0 1, 1
2 n
> discount factor o)
u
U+S-u+8% U+-=—vo
1-6
0<o<1
>
< all-C
< all-D
<> grim trigger: GT
<> tit-for-tat: TFT
> GT SPE
<>
<>
> Folk Theorem
SPE
< al-D SPE
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game with incomplete information

game with complete information

>
>
information asymmetry
> -
>
Bayesian Nash equilibrium: BNE
signaling
>
>

» Spence’s Education Model

L H or L

[ or

o H L

® or

[ H:p; L:1-p
< separating equilibrium L H
< H L H
< pooling equilibrium

adverse selection

moral hazard
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