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1 : Daniel Miller. (2014). Game Theory and Nuclear Weapons. p. 15-22.
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(U.S.) Air strike -=- victory, MNuclear war

A Soviet defeat 11
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Figure 1: Cuban missile crisis as Chicken

Key: (x, ¥) = (payoff to U.S., payoff to S.U.)
d4=best; 3=next best; 2=next worst; 1=worst

MNash equilibria underscored

Soviet Union (S.U.)

Withdrawal (W) Maintenance (M)
. Soviet victory,
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United ! (1,4)
States T |
(Us) Air strike DiShonourable” U.S. action,  "Honourable” U.S. action,

(A) Soviets thwarted * Soviets thwarted

(2,2) (4,1)

Figure 2: Cuban missile crisis as Alternative

Key: (%, yv) = (payoff to U.S., payoff to 5.U.)

4 = best; 3 = next best; 2 = next worst; | = worst
Nonmyopic equilibria in bold

Arrows indicate direction of cycling
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1 : Steven J. Brams. (2001). Game theory and the Cuban missile crisis. p. 3-5.
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31: Frank C. Zagare. (2014). A Game-Theoretic History of the Cuban Missile Crisis. p. 37-39.



12

Table 1. Players, Options and Outcomes for the Cuban Missile Crisis (Fraser and Hipel. [45]).

Outcomes

Us
ArStke 0 1 0 I 0 1 0 1 0 1 0 1
Blockade 0 0 I 1 0 0 1 1 0 0 1 1
USSR

Withdraw 0 0
Escalate 0 0
Decimalized 0 1

| S T e T
[
[

o=
[
[
—
—_
[—
—_

Table 2. Stability analysis tableau for the Cuban Missile Crisis (Fraser and Hipel, [45]).

E E X X X X X X X X X X Overal Stability
U s v uw r uw uwu uw 1 uw u u PlayerStbiity

46 5 7 2 1 3 0 11 9 10 8 Preference Vector
4 4 4 2 2 2 111 11 U
6 6 11 9 9 U
5 3 10 Ul

USSR + s r©r uw 1 uw 1 u u u u u PlayeStblty

0O 4 6 2 5 1 7 3 11 9 10 8§  Preference Vector
0 6 5 77 5 6 0 U
31 2 4 U

{ a 4 [} 4 v Aa 091} 1 a Ja
AN 2.4 Mmitnsgdraansmsdadulavesisaesheluingamsalfiudlenguiiny

N1 : Frank C. Zagare. (2014). A Game-Theoretic History of the Cuban Missile Crisis. p. 30-33.
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(ame Theory and Political Teory

Instructor(s
(OURSE HOME ( Prot James Snyter
MIT Course Number
1188117882
SYLLABUS
As Taughtn
Fall 2004
CALENDAR
Level
Underoraduate Graduate
READINGS
ASSIGNMENTS
EXAMS

(5| e ¢ 3 MOM @
DOWNLOAD COURSE

NATERIALS
(ourse

Desription
Course Features .

» Asignment o soluons » Bxams and soluions

Course Description

Increasinly, poifical scientiss are using game teary b analyze stateqicn
(7055 many iflerent setings. Each ofhe sub-ields f dfering degre
Theorefic concepis enter s vocabulay,and hude
Understand e potental and imisofgame theory. Tis fogie shudents an
enfyevel understanding ofhe basc concepts of game ey, and how Bese concepls
have been applied o e study of polcal phenomena
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(2 ”CDNt'iF:RUP Wi methodologicldev MDWPL The
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Course Description
“Increasingly, political scientists are using game
theory to analyze strategic interactions across many
different settings. Each of the sub-fields, to
differing degrees, has seen game theoretic concepts
enter its vocabulary, and students entering the
profession will need to understand the potential and
limits of game theory. This course aims to give
students an entry-level understanding of the basic
concepts of game theory, and how these concepts
have been applied to the study of political
phenomena. Students will leave the course with a
working knowledge of games of complete
information, to the point where they can write
down a model correctly, solve it, and elucidate
some of the model's empirical implications.
Students will also have an introductory knowledge
of games of incomplete information.

Because an important component of game theory
in political science and political economy is the
analysis of substantive political phenomena, we will
cover illustrative examples each week in
combination with methodological developments.
The political and economic phenomena that we will
examine include legislative rules, nuclear
deterrence, electoral competition, and imperfect
markets. The purpose of these examples is not to
offer a complete review of the literature. Rather, the
examples are employed to provide students with the
ability to analyze strategic situations and evaluate
existing models in the field.

This class requires careful and systematic
reasoning. Although many of the tools used in this
course are mathematical in nature, there is no formal
mathematical prerequisite. We will use basic
probability and calculus, but if you do not have a
strong background in these subjects, we will cover

the relevant topics in sections.”
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: Massachusetts Institute of Technology. (2015). Game Theory and Political Theory. p. 33.
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(Utility Function)
PRIAN AL

von Neumann-Morgenstern utility function

Ui([A,p:B,1-p]) = pui(A) + (1-p)ui(B)

[N [\

Tama

waitld | | Tama | | wadild

AB = [WaMTAl/mdLRaN

u(A) = wadsyloiannnsd A
u(g) = Wadsyiiannnsdl B
p = Ay dulunsdl A

(1-p) = anurasiutunsdl B
anhagiufidrsswie 0-1 (100%)

A s Y 1 A A ~ v
NN 2.6 L!ﬁﬂﬂWﬁﬂiZIUqﬂl"UﬂﬂIﬂ!au!ﬂﬂﬂﬂﬂ’l\uaﬂﬂ 2 ‘Vl’]ﬂlla3ﬂ1'ﬁ]ﬂ’]ﬁ@l’l\3ﬂu

1 : Manfred J. Holler. (2001). Classical, Modern and New Game Theory. p. 3.
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(Prisoner's Dilemma) ¥4 laudaasioaziden 13 Tuiden 1.2 nuifanguinuidesdu uenainil

Y o = A o a Aa 3 o L. £ IS
HAIGNUNHHYINUNDIAULUUINAL DUV ULNNDY (The Minimax Theorem) Gﬁﬁiﬂﬂazﬂlﬂuﬂ'ﬁ

v
v o

v Y v
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Minimize Maximum Loss Maximize Minimum Benefit
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1 ! |
max max+

f f
ming + ming +

— j | + > X 1 | }_ —— X
< E:g Sy S E:g S
Case: LOSS Function Case: Benefit Function

Every continuous real function f on a closed interval [a,b] takes its

minimum and its maximum there; i.e., there exists at least one {€[a,b]
with

f(®) = min({f(x) | xe[a,b]}) = inf({f(x) | x € [a,b]})

and there exists at least one ¢€[a,b] with

f(€) = max({f(x) | x € [a,b]}) = sup({f(x) | x € [a,b]}).

A o a a o A o 4 < aa 9 =
NN 2.7 ﬂTiunLu'JﬂWl/nQﬂm@lﬁ'lﬁﬁilJL“]J‘]JiJuLLllﬂGI)'LLﬁzLLNﬂG]ﬂJull'lcl‘lfﬁluﬂQHalﬂll

1 : Mas-Colell Whinston Green. (1995). Microeconomic Theory. p. 264.
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gAML IAAALNINNAGA (Dominant Strategies) NINAGPNTNIUADNDU Faaz1HiNAgA

q q

A Y 4 A o 1 = v = o 9 1

qaon iz 1dse Temiuniganazasdl ua luvazi@ernuniziunagnisazaseni
. . A = = 1Y J = A £ v A 9 ' J
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4 3 1 A
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i 2.8 YofvuanagnsNiau (Dominant) 1AZADY (Dominated)

11 : Mas-Colell Whinston Green. (1995). Microeconomic Theory. p. 236-239.
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A1 : J. M. Perloff. (2008). Microeconomics Theory and Applications with Calculus. p. 495-496.
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= I a ¢ a Aou Y .
3) m]‘yg]mmﬂuﬂuﬂmmamumimimmwmu (Abstraction of real
complex situation)
= A @ a J
4) mqyammﬂmeﬁ’mﬂmmmmmum (Highly mathmatical)
=1 1 Aaan 4 o
5) ﬂQEQLﬂNﬁS’NﬂQﬂiEﬂellENlI‘L{HEJ‘IQﬂﬂ‘Llﬁ’WiJﬁﬂ“Vﬂﬂ’JHJlﬁlghslﬁ]LmZﬂ1ﬂ

w1 lanamMsduily 974 (All human interactions can be understood and navigated by

presumptions)
3.2.4 M lunguinudedid
J v A [
1) wywdrzimsaadulaegaasaal
v Aa 1 J
2) aouduoInNudeIms lumsdadulvedngndoaas lawailse Towi
= 1 a 4 S I~ I
3) nouRnuIzsIslums I zHaaumsaleiuturalumaias

{ [ 4 J r'd
aamaidenieensyldienouaueroan11MTal (To analyze situations more rationally and
formulate an acceptable alternative with respect to circumstance)

3.2.5 JUuuvvR NNy

J A A o o & o v W A a Y @ .
1) inuABLHINNaAN WU 1Ay N Lﬂﬂﬂﬁﬂﬁuiﬂv‘ﬁﬂu@]ﬂu (Sequential -

vs- Simultaneous moves)
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2) NUAAUATIAG DU tNUAAUST (Single Play -vs- Iterated)
A A o A oA
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o { 7’ o o iy 1 o
4) mslasudoyanauysal nu mslasudoyan luauysal (Perfect —vs
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3.2.6 nagnsnugIY
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Jd 1 I
2) wene 1 1¥nagntiau (Dominating Strategy) S1uaziilulala
o w A 1
3) M w?aawauﬂaqmﬁaaué’%mw (Dominated Strategies)
4) UOIM1AAQININ
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A aa & 4 . .
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] k4
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. < Ja o
maximum loss) 1 UNAYNTIFITV
9

y A P o ..
. Maxim in — Lﬁamuwaﬂiﬂwumumqﬂ (To Maximize the

.. . < Jd a
minimum gain) A UNAYNTLFIFN

a, 1AAAIATNYOIUUY (Nash’s Equilibrium)
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1NNINN 2.10 L!,llll,’ﬁﬂiﬂ'liﬂ'lluuﬂaq‘ﬂﬁﬁuﬁﬂliﬂiﬂEJI?JLE]L! A Hagpau A 5’61‘”
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diau B laguiiunagns Iaaeuunnmiudiaia naziennagnt nmanzauasnldnaulusn ualu

Y
% 1

I a Y Y 1 Y] 9 1 1A L 9
ﬂ’nmﬂuiﬁmmﬁjmu B @']"l]ll‘JJLTJuW@NiUﬂ']ii]Ii]?J"]J@QEleau A 1/i1mmm@maq%ﬂummau1m

G U

A g

' 1 ' Y J ' 1 4 a Y <
uazy lwwaedau A T luasidernuniedlugavesnagnivatvedeaeriiosaanuiu lUala
{ 1 < 1o & J o A [ 1 o Aa
Tuvmzngaua nlusuilu desselridiaus dAuiumsaeuld minuadaua dudumsgnlylusge
4 1 1 [ A 3 Y o 091‘ I~ Y A A oA
nagninaeed e llodndeiiien 1d anivaziiu lannmsinsaidennagninmunzames

[ 1 A

= ddy o 9 1 . 9 9 ] " o <
Vlf]}laLﬂiJGl‘LlﬂimusﬂzﬂWﬂ!Lag"lﬁJcﬁﬂuﬂ'J'lL!U‘ﬂmglePlay'iﬂﬂ!!,iﬁ]g%ﬂﬂlﬂmuﬂ 2 Nwmmuﬂmm

Move:1 Move:2 Move:3

Result of A1;B1=(&11,B11)
=>Choices of AAL / AA2 / AA3 B3
Al

Result of A1;B2=(A12,B12)

;‘6 => Choices of AAL/ AA2 [ AA3 A1B1 A1B2 A1B3
£
:§ Result of A1;83=(&13,B13) (&11,811) (A12,812) (A13,813)
g => Choices of AAL/ AAZ / AA3 (2,2) (3,3) (4.,2)
-] <
i3 a2
:E ﬁ A2B1 A2B2 A2B2
9 &
o [a]
Resul of AL31 < (A21,B21) (&21,821) (A22,822) (A23,823)

=> Choices of AAL/AA2/ AA3 (2,4) (3,4) (3,3)

Result of A1;82 = (A22,B22)
=> Choices of AA1/ AA2 [ AA3

Result of A1;83 = (A23,B23)
=> Choices of AAL/AA2 [ AA3

AN 2.10 LHUYTHAAUNULLUABIHDA

17 : 1. M. Perloff. (2008). Microeconomics Theory and Applications with Calculus. p. 505-507.
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= (¥} d‘d Y A v A 1 d (v
3.4 nquPnaludnvaziiinnuldupadumsdadulaluunaznagnsenani
A = = VA Ay a A s
1INNNA 2.10 Faaasdaunuuuuaeiie lasiidiau A Inaden 2 nagns uaz
Y A A s A AY A s A I Y o
Ao B Umuiden 3 nagns lagh lomaidiau A szidonnagns Al e A2 1Tl 1awes i
{ { ' o 3 & 1w
(50% : 50%) Tuvmzi Temandiau B vzidennagns B1 B2 w5o B3 milu i dminu (33.3%:
1 Y S o a [ 4
33.3% : 33.3%) lunsalFulimIHenIIAaUAUEUNNNTIAINITONTAUININATHNAGNE 18
VY 9 9 ~ Y o o s & Ay
uanmInAay A uazfiau B IanuTiiuides (Preference) Tunagnt lanagninilannnietios
I A 9 A v Y Y d A P 9
Wuiesrd) MINITaNNaITNNaa NSy IaAUNo1anaamasuIInaauasal 1l 1A
~ AA (o A Yo K K 9
1INNA 2.11 saaunugindsulisonnimi 2.10 Tagladilanauu Tums

%

a A s ] I e A [ Y] 1% o’/’ a IR
aaduludennagnsniianuiiieziilu (Probability) 1 liwiinu daiumsdsziliuaniumsaiag
o I Y A A 1 A 7 ' o o Y £ Y ] a 7
sudludeanasanTomanuaazihorziaennagns laqsuiuradnsae Faazaeldmsiniien
o Ao v A A Sy o A ] 7 A
AMuIuNFUFUIUITEIN Tomandiau A viaenldnagns Al uag A2 Ao 70% uag 30%
o v A Ay s Y % A
auaay TuvagnTomangiay B azaoudueinagns Al ddenagns Bl B2 uag B3 Ao 20%
o w 19 9 A 9 J Y Y [ Y
50% Lag 30% ANANU HAD IR A aonlFnagns A2 1ad Jlau B NaUIZAUAU0IAINA
4 = o o & < Y1 9 9
gns B1 B2 uaz B3 flo 10% 10% ag 80% Mwa 1wy dazimiu la1diay B wzasuauoinig
] @ A Y 9/ IS J A v 3 ddy a o v 7 .
anuhazlunannuudaztiunagnsiaeInunay TunsaimunIngHadws (Payoff Matrix)
a @ 1 ] a @ o A
winFynuaw liutduen (Uncertainty) tagazdesninsanludnyaizvosnadans nnianung
I 1 o . &£ g Y o
(Expected Payoff) ttazmailsy Towingaw3a (Expected Utility) #9603 195m5A 140N

a A I Vo = A4
AN AN NFUFoUIUFIZD luna1d e lunil



31

Move:1l Move:2 Move:3

Resultof A1;B1=(411,B11)

Choices AAL1l /AA2 / AA3

Resultof A1;B2=(A12,B12)
Choices AAL1l /AA2 / AA3

Result of A1;B3 = (A13,B13)
Choices AA1 / AA2 / AA3

Decision of A

Decision of A

Result of A1;B1 = (A21,B21)
Choices AA1 /AA2 / AA3

Result of A1;B1 = (A22,B22)
Choices AA1l/ AA2 / AA3

Result of A1;B1 = (A23,B23)
Choices AA1 /AA2 / AA3

AN 2.11 BHUQTHAAUNULLUABITDA

11 : 1. M. Perloff. (2008). Microeconomics Theory and Applications with Calculus. p. 505-507.
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No concessions, no coup

If (23) holds,
concessions to rich.

Else, concessions

to military.

No coup

0 P b 1

AR 2.13 uwugiinaaInagnsveInuauaa (Equilibrium Strategies) Tuinusyalszms
N Aditya Bhave & Kingston. (2009). Military Coup and The Consequences of Durable De

Facto Power : The Case of Pakistan. p. 24.



