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Game Theory

Rationality

Equilibrium

Prisoner’s Dilemma Defined

Prisoner’s Dilemma: Economic Application
Prisoner’s Dilemma: Political Application

Game Theory in the Lab
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Identify interesting variation in a dependent variable
From the specific to the general
Learning from previous research

The role of deductive reasoning (or “formal theory”)
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A collection of models — an abstraction we use to
understand observations/experience

Model derives power from simplicity — assumptions should
capture essence of situation not irrelevant details

Models are precise expression of ideas — hence
mathematical symbols

They start with an idea related to some aspects of the
interaction of decision-makers (firms, parties, members of
social networks)

Analysing the model — discovering its implications
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What do we mean by rational choice? Not much!

an individual has preferences

faced with a choice between two alternatives he can say
whether he does not prefer one to the other or is indifferent
between them — complete preferences

faced with three choices, x, y, and z, and if the individual
prefers x to y and y to z it can’t be the case that he prefers z
to x — transitive preferences

» That is it, rationality doesn’t have any substantive content.
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I—Game Theory

A strategic game is defined as:

a set of players
a set of actions

and for each player, preferences over action profiles
Alternatively, (N, {Ai, ui(-...-)}s)

N is the set of actors {1,...,n}
A; is the set of actions available to actor ¢

u;(-...-) is actor 4’s utility function (preferences), which
(normally) depends on the actions of all the actors.
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Consider a familiar game: Prisoner’s Dilemma

Suspect 2

Quiet Fink
Quiet | —4,—4 | —25,—1
Fink | —1,—-25 | —8,-8

Suspect 1

Here N = {1,2}, A; = A, = {Quiet, Fink} and, e.g., u; (Fink,
Quiet)=-1
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Consider a familiar game: Prisoner’s Dilemma

Suspect 2

Quiet Fink
Quiet | —4,—4 | —25,—1
Fink | —1,—-25 | —8,-8

Suspect 1

Here N = {1,2}, A; = A, = {Quiet, Fink} and, e.g., u; (Fink,
Quiet)=-1

ViGNﬂM( )>uz(az7 ) Va; € A; (1)



University of Oxford Research Methods in Politics: Lecture Four
I—Game Theory

Are there any actions such that we would always prefer taking
some other action instead? Formally: action a; dominates
action a; if

uial,a_;) > ui(a;,a_;),Ya_; € A_; (2)
Consider this game:

Actor 2
Left Center Right
Up | 2,1 0,0 2,1
Actor 1 Middle | 2,4 0,0 6,3
Down | 1,0 0,0 &, 1l
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Are there any actions such that we would always prefer taking
some other action instead? Formally: action a; dominates
action a; if

uial,a_;) > ui(a;,a_;),Ya_; € A_; (2)
Consider this game:

Actor 2
Left Center Right
Up | 2,1 0,0 2,1
Actor 1 Middle | 2,4 0,0 6,3
Down | 1,0 0,0 &, 1l
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Actor 2
Left Center Right
Top [ 1,2 | 2,1 1,0
Actor1  Centre | 2,1 0,1 0,0
Bottom | 0,1 0,0 1,2

What does actor 1 do if actor 2 is playing “Left”?
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I—Game Theory

Actor 2
Left Center Right
Top [ 1,2 | 25,1 | 150
Actor 1 Centre | 2%,1 0,1 0,0
Bottom | 0,1 0,0 1%, 2

What does actor 1 do if actor 2 is playing “Left”?
What does actor 1 do if actor 2 is playing “Center”?
etc...
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I—Game Theory

Actor 2
Left Center Right
Top [ 1,2* | 251 | 15,0
Actor 1 Centre | 2*,1* 0,1* 0,0
Bottom | 0,1 0,0 1%, 2%

What does actor 1 do if actor 2 is playing “Left”?
What does actor 1 do if actor 2 is playing “Center”?
etc...
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I—Game Theory

BMG and CBA are two giant competing media companies

simultaneously release two essentially identical DVD
movies: The Bird in the Hood and The Sparrow in the Hat

each has unit production cost of $c
x1 is BMG output and z, is CBA output

p = f(x1 + x2)

how many DVDs should each firm produce?
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p=a—bx

a—c=16,b=1

competitive solution is 16 units of output

monopoly solution is 8 units of output

restrict firms to produce either 4 units or 5 units of output

profits m; = [a — b(x1 + x2)]z; — cxy = [16 — (1 + x2)]z;



University of Oxford Research Methods in Politics: Lecture Four

I—Game Theory

Consider Price Competition between BMG and CDA for DVD

CBA Output
4 5
4[32,327]28,35
5 | 35,28 | 30,30

BMG Output

Here N = {bmg, cba}, Apmg = Acva = {4,5} and, e.g., upmgy(5,
4)=35
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I—Game Theory

Fisherman 2
light fishing heavy fishing
. light fishing 32,32 28,35
Fisherman 1\ vy fishing [ 35.93 30, 30

(32,32) pareto dominates (30,30) — all players are at least as

well off, and one is strictly better off
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LGame Theory

First Experiment with the PD Game: Flood(1958)




