PS 0500: Basic Models of
Conflict and Cooperation

William Spaniel
williamspaniel.com/classes/IR2019



Outline

Background

The Prisoner’s Dilemma
The Cult of the Offensive
Tariffs and Free Trade

Arms Races
Repeated Interaction
Coordination Problems



Under what conditions can two
parties play nice with one another?
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The Temptation

* |[n many circumstances, people have incentive
to be mean to one another

— Example: Your roommate leaves $20 sitting out

* Laws make it simple to resist the temptation
— If you steal the $20, you go to jail



Anarchy, Again

* No world police exists

 We cannot just make laws to force two states
to be nice to one another

* |s cooperation impossible under these

circumstances?

— If it is possible, how can we structure interactions
to achieve cooperation?
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Outline for the Unit

How can individually rational behavior lead to
collectively bad outcomes?

Can the shadow of future interaction induce
two states to play nice with one another?

What if the future is never ending?

Can two cooperative people nevertheless fail
to cooperate?
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IR Applications

“The Cult of the Offensive” and the origins of
World War |

Tariffs and free trade policy
Arms races and arms treaties

“The Evolution of Cooperation” and trench
warfare
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How can individually rational
behavior lead to collectively bad
outcomes?



The Situation

* Two suspects are arrested
* Police think that they wanted to rob a store

— But only proof that the suspects were trespassing

* Thus, police need one of criminals to rat out
the other



The Potential Deal

* |f no one confesses to robbery, police can only
charge the prisoners for trespassing

— Punishment: 1 month in jail each

* |f one confesses and the other doesn’t, police will
be lenient on the rat and severely punish the
guiet one:

— Punishment: 12 months in jail for the quiet one; 0
months for the rat

* If both confess, police punish both equally
— Punishment: 8 months in jail each



The Question

* No Honor Among Thieves

— Suppose each thief only wants to minimize the
number of months he spends in jail

* Should they confess to the police?
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Neat Result

* The only reasonable outcome for this game is
for both players to confess, even though the

<keep quiet, keep quiet> outcome is mutually
preferable



Neat Result

* The only reasonable outcome for this game is
for both players to confess, even though the

<keep quiet, keep quiet> outcome is mutually
preferable

* |Individual incentives explain why
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Player 1’s Optimal Strategy

* Regardless of player 2’s choice, player 1 is
better off confessing

* Therefore, player 1 confesses
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Pareto Efficiency

e The mutual confession outcome is not Pareto
efficient
— Another outcome exists that is better for at least

one party without leaving anyone worse off
* In fact, it leaves both parties better off

 Major goal in IR: explain why states reach
inefficient outcomes
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Why did World War | start?



The Trivial Explanation

* Franz Ferdinand was
assassinated by Serbian
nationalists on June 28,
1914




BARENTS SEA

Nt
Rodrat & | ceLano Al s
l“-.‘ ) \}" ~ .
o~ I
Key % Y. &
/ \ - =
77 Neutral Powers ':‘ S
[ZJ Central Powers ?: ~ T
"] Allied Powers SN ey
) Q Ol
Q‘—, X Q\
S e
. L) —
Christiania - ' | >
T ik , * St Petersburg
) S Stockhol
2 ‘5001\-"0 e > R u
Q
v
NORTH i
0 3 CENMARX
MELAND SEA 2 ¢ L Ny
& B2 3
]
S} Asranerdsm : N !
Lenden Al -
* 4 N
o * meu»ue** 2 5 Bort 'p “ i
;:r.-i:”\ Channer \?r!-«fi\_'_' o
A oA ,{ @ e Y POLAND
L%, L K
e e ~, - P i S
= o & _\\ . N s UKRAINE
N¢ FRANGC E\? <o ‘A USTRIA ’;
Fay of Bisc J '—I TN
~ Bay of Biscoy ",-'r” (\ s \: *Vienna ‘/ NE <t
- . o
A AT L« g
= 2 SVMESTHUN G AR YOS
T L B N
~ 7, A R Ve [
~ Lo . - o S W@mm .
(;-/- & 2 A 'O,p ¢ Belgrade :( “0 = -'L BLAC"‘
Sy ,9.? & Msdss ; 9 ’«/) 2 o 5 BULGARIA
Uiston Q_/‘. SPAIN CORSICA o Miene- W" ”0/ ¢ ®sof
O : Rorr ® 9 R 208 (s
S > . -~ s
Q.- &'m.g:th ":EJ T #* Cooptantiniphe
SARDINIA 2 5 :
= <
¥/ TURKTEY
4 @
Tetuan te v hewemi \l_D!TERF.'ANE-A” w
Fatur (2, i e e 8 it
- e SICRY Q
'y A LG E R 1] T
uorocco N \Gtm) A . W
aiel Ve T S
f R R O T 3 Nicosa &

S S I A
o
=
6‘/&
i
-\,
/‘,
U
A <
\ £ 7
LZS Ty

1914




BARENTS SEA

S I A
o
=
6\»
i
q’
J’,
U
6\
3 : e
hey Ly
T, DYy -~

5 ‘ N
AR % L eELAND &N R L
e D s
o~ )
Koy o 3
_., A, L Q
[ Neutral Powers oF B
[27 Central Powers S i
T Allied Powers Do sy
‘./ A gb . <x S
AL B
1 o : <.
< Q ¢ ° h
Christiania - ' | >
T L A ' ® 5t Petersbuey
& o R0 i i R U S
O
A
0
(o} ; NORTH e 3
MELAND SEA - WL ooumioea STRRNIES
y ant o
]
S} Lenden  Anaterdam J) q /i
* 2 N
3 * moope**{, ot I ) s
Engtish Channer N, ~'“i\_._' r
& G @ * Y. POLAND
< o S P UKRAINE
A o~ e R
*Pans 4 <« \\ SO e Ao \.g_
k1 N, 2
Ns FRANGC E! o _,-’A USTRIA 3
> LBt /'I' Pore {\'f"' \'*' $ lisona ‘)\.\. SEA
. - \/ . ~ o)
A G 2 { - izov
COASPIV . o i
T Poaty _: et i;)/' :H U G A RY fiomy 2
"~ ~ T N
~ \ g e 2
i SR Y L
O e 2 ‘700 P .0_/ T gLAC S8
~ # Madess < S BULGARIA
o ® St CORSICA 5ok
OQ': SPAIN ~KF y T,
, .2 -~ X
Q;/ & S : * Comtantiniple
TURIKEY
ERR .
o ,\18917 SN E A ’\q
Batat ‘5'3.9..., i Se 4 SICRY # Athens '\
vt AL G E R, T
MoROCCO Vs, g,m,)w A 2. Wiode
’5- o it : z_',e Nicosa &

EUROPE,
1914

S0 O i N

S W R NE e A
— L — — o
[T T
’ v - - -y e
—— — —




BARENTS SEA

a I'J’\rl
AR % L eELAND N 3
if eyl .
~ )
Koy ’ X
A, -
[22 Neutral Powers F ® 2
[7 Central Powers ?;:‘ i
) Allied Powers DN
(o
Q‘—, X Q\
@ e '
0 —
Chrialiania i g
T Zoh : * 5t Petersbueg
& “’)0 | & SR Swodkholm R U
oo -
O
0 NORTH
MELAND SEA
O Lendsn Araterdam - fy
* meu»u*w N
~ ¢ oafes
A Eagtish Channer \9&!-«‘-.'\/_'_'
%
< '"‘-t’f? UKRAINE
*Parnis ¢
\.
X FRANGCE!®
~ Bay of Biscoy _.'
LA " LA
. < or
5 Lo P Aro
ST
NG ey o s
~ IS & a7 v
J G S o 2 S v WE"T"N C > £
O/ - R g o gL A
e A # Mscs 7 . BULGARIA
i \ CORSICA < ®goka
OQ.{ SPAIN ~ < \ A
Q;"‘ s O # Contantingphe
SARDINIA . -
5 Y TURKEY
CABRATAR TERRA g
Tetupn b wep’ SN Ay :
Ratar,  Sey i e o o - WA
Ty A LG E Ry L iy
uo‘:occo 5 “'WL A B wlonis
raniel N, ” LA
ey SR ?e Nicosa »

S | A
o
<
6‘/&
7
-
/‘,
U
o
-

b} £

2 LA\

2 AT A

o
\.‘\.‘..)‘ P

EUROPE,
191




BARENTS SEA

o
AN |
Rofrat & yegLano AL |
SN A
Koy 4 :
[3 Neutral Powers N e
[7 Central Powers i <
o :
) Allied Powers DN
£y 85 1%
@-! Q o i~
;
Ve
N o : |
Chrialiania o - ‘
T -3 ,g ® St Petersburg
) Sl Stedhl
& ‘s@“”‘p R 0 R U S S I A
O
0 - NORTH
WELAND SEA

&

Lenden  Amaterdam - ofy

S}
* -
S * mobm-.*(‘”)
':r_,):,s\ Channer N, ~'“i\__)
LS d_p,‘; )
S o
AR, ol UKRAINE
T -\
FRANCE:
~ Bay of Biscoy _.' o
A f', i o 24
Lo G AL T
(. ~ ¥, /-\,
? - .."\,\ 4 _: e » +
=5 E - .
r > ? O Bucharost &
(49 4 > £ 4 o
QY S e LAC g v
Lisbon # /\bf i & \)-'\ - /'! \
K/SPAIN s g MRt 3
< » :
Q.- g ;
< > #* Comtantiniple
e : EUROPE
i TURKEY ’
Te(u:n*wl-u \l-D’TERHANf;I” - & 1914 *
- oo se £ X oz
» Y’ ALGER, et % \ R———
MOROCCO (§rance) A Wi
Scamial Nomo o i %
< “‘“‘7"\_' 5 Ly & e Nicosa



BARENTS SEA

I'J'\’-I
Aok % yegLano N
Bl
Key ‘-~ \
,.., A V4 5
[ Neutral Powers R R e A
] Central Powers ?;:‘ i<
1 Allied Powers Dol @
T ia a8 1%
Q'—, A Q\
s Qi) & i
by A
Chrialiania i g
X <%/ * 5t Petersbueg
; 275
< s Yo e R U
($] &
) : NORTH 2 P
WELAND SEA - #Copsrhazen
O Lendsn Amu«dn: o
~ o m“"‘"*ﬁ"_",’ [
Eaglish Channer N, ~'“i\_'_)
A 5 a"-P,‘-' )
e, < ;
S /e S UKRAINE
*Paris 4 =
X FRANCE!® SARY
~ Fay of Biscoy Il'. - y .
L tee e \'\ y . SLA
. < \/ g o’
K A A AJO
L e ~ 7 e .~
G R S H Y 1
T e = v / ) s
\)I\ \ \ 7 >y -
- ~ i
? r ™ o ? ) “'y'o v ‘&.@4)@"‘“ C
031 - £ / 8 L A
s B s
- S PAI N <
O - Roma ® ]
Q'./ % * Comtamtiniple
=2
o TURKE
4
GLBRATAR ERR
Tetwpn @ ot b \l.D’TAL)w SN E A ; :
< ! s »
patar, P * E4 v o - Athes
"%, ALGER, S
ussesse NP emedfA . g o
A e o % Nicosa &

w

b N

S | A
o
>
&A

7

<

41,
S
6\
s

y £

2 LA\

% AT A

‘\.
T, T P

EUROPE,
19}4




g
: T |
Rokira % \cgLanD A [
__‘(-.\\__'.\- -y
Koy -
[ Neutral Powers -
[ZJ Central Powers B T
T Allied Powers DA S
(S S A,
Q-Ji Q o Q;,
VG B :
\; Q f" ) 2
Cheiatiania ' | >
T =% ’A. ' ® St Petersburg
% v v
Q/ 5&“‘”0 N 0) * Swockholm R U
Q
o ) NORTH
MELAND SEA
O
~
A ‘-_,-_A):li" Channer
= UKRAINE
¢
~ Bay of Biscoy

A iZov

N g "":\” > ~,
~ 7 %
X \;Wmmm SEA
§.>/ v~ gL A ¢
Lsbon % AL s
g'./ SPAIN
&
Q ./ & Coasteatinopie

BARENTS SEA

TURKTEY

@
ERR
Tetuan e Gt hewen) \lED’T ANE 4, w
N r g
Ratot,  n . SE 4 B Al
* \-.\,a, ALGE R SICRY (L)
Y
MOROCCO 1y g,mo)w L B wlonia
M S % Nicosa
< 3 5 iy *
/ N SN i3

S I A
o
=
6\»
i
q’
J’,
U
6\
3 : e
L2 Ly
T, DYy -~

EUROPE,
1914 _*.

S0 O i N
R N e A
—

[T T
v - - - ~

’ e h o v




BARENTS SEA

Rokira % \cgLanD :
e
Koy
[ Neutral Powers
2] Central Powers j ~ S
T Allied Powers Ded By
[ . ﬁb -e.
Q-J; Q > ~
Ve
S Q 5 ‘
Cheiatiania ' | >
T % . ® St Petersburg
% v v
& o Yo s R U S S | A
58" :
Q
Ly
0 NORTH = 6
IRELANRD o SEA - aCopenhagen rl\\" \:\
O
~
A
= UKRAINE
¢
~ Bay of Biscoy o
FlA q
S iZov LN
“q
N "":\”\ : v.e o +
~
Qv-:‘_,-’ \}We-mmx ~ C SFE A w(‘\
Y A Lf v
B .
-7 ® Maders Yy TGN
tiston ® AL S, RANT A
OQ': SPAIN gt
>4 2 EUROPE
b ’
TURKTEY
W
GALBRATAR B R o
Tetuan i G o \l59lfe ANF,; o - & 1914
~, ( | w', !S' & x ﬂ . 300 O numa N,
Fatwt [EE s * - * Athens ' S it e PRk
. r “"\ A L G E R I Sicry 0 2 > W2 Of WIS L
MOROCCO & £ “‘m?)-., A % wlonis [ SN e O —
& e ¢ ;‘/_M z_',e Nicosa &




BARENTS SEA

S | A
o
>
RPN

’

q’

J’,
U
6\
y N %
L2 AT
\.‘\- ‘.‘)_‘. 2 P .

g
: Nt
Rokira % \cgLanD & A
Pt A =
o~ I
Koy ¢ Yo &
/
[73 Neutral Powers 2@ : =
[7 Central Powers ?;"‘ ~ T
] Allied Powers DAY &
(RN e
&- VgD >
? <
v & N ;
N o : \
: Chestiagis ' 1 & Z
T =%, . * 5t Petersbueg
v
& on® VI, i R U
Q v
%
0 . NORTH BOMARK )
WELAND SEA = o L Ny
O
~
LS
> UKRAINE
N ¢
~ Bay of Biscoy
',"‘
k A ./“\" v
- £
§
(7>/ 8 L A ¢
3- ® Maders
Liston * L
- S PAI N
O
Q'_/ & Comtantiniple
TURKTEY
W
GLBRATAR ERR
Tetwpn o Gt b \lED!T ANE 4 y -
R i e B Al
* h\ " AL G E R it %
MOROCCO N gamﬂw I A 2 wlonis
p ;...,;7\" ¢ ';‘/_M z_',e Nicosa &

EUR

—

& W pe
— e >

OPE,
1914

Sl O i N
e A

[T T

e -y ~

e —




BARENTS SEA

Nl
Rotvak % \egLanD AN 18
““.'\E""‘. ~y
K /\.'l )
cy 4
% 2 Y oa =
[3 Neutral Powers T e S
[ZJ Central Powers ?;:‘ g
- .
] Allied Powers D & i
{ A . e:’\ =
Q._Ji Q o Q\
v & 3 :
< o ¢ °
Chriatisnis' '« | P
T -2 2 *® 5t Petersborg
; :
“ o Vo Wi R U S s I A
(J -
- : NORTH - ©
0 CENMARK s
MELAND SEA - alopsehagen < .
O
~
A
< UKRAINE
<
~ Bay of Biscoy
N SLA 0‘7
A . ¢\'i ' Azovh LN
. . . 7
? -y A R Y ! -.‘- 7, ‘,‘1’
Q'\ \ ..-'-’"“-‘"I e s
el Sa 2 z = O W eucarost o
! ™ - ~(-‘ Y Ay % SFE A o
Q?}/ = 2 O»p,d ; q:.‘.__ N g LA ¢ K A . 3 s
o A ® Maders <7 7 7L Sy ~ BULGARIA " : AN
& S PAIN CORSICA ¢ ’om-sog-f:.ﬁo, C®5oks Moy T e
O Rome ® L SR SN P inen—="
> o 'S >: LS -
e SARDING Ourazzo® -:E'/ oo S pavtnents
£ - EUROPE
£
. TURKE]Y ’
4 @
Tetuan W G hewani \lED’TERHANf;I” - & 1914 *
N v .
Eatut ‘..t"?s,g,,_ e e B i At by
* N L G SICRY Q \ s
W A E R T
MOROCCO §ran<e) A . a  Wlons
Scamial Nomo o i %
< L 1 - »
5 ONREY =y 3 Nicosa &




g
: T |
Rodrat & | ceLano Ay |
~ g :
Koy
[-2 Neutral Powers >,
(27 Central Powers s <
AN G
T Allied Powers 2 YL GORL I e
= . > -
DI A
Q! Q o ~
¥ e S %
= ° : {
Cheiatiania ' |
T -3 .s. ® St Petersburg
%o Sl Stedhl
& o Vo : R U s s 1 A
Q
Ly
%
0 NORTH - %
WELAND SEA = pfoesehboen i (O N
O
~
A ‘-_,-_A):li" Channer
= UKRAINE
¢
~ Bay of Biscoy =
A 2 T
“q
< o 4
N
2 .
(7/ A C > £ A o
°~ b4 B | ¥ -
A * Maders \) TGN
Lishon § B A s RANT A
- S PAI N ~ i
O g
i : EUROPE
o TURKE.Y ’
1“0:".~~ \l59!TeRRAN5A” w ’\ 1914
R ! Adglers $e = ﬂ R Ll
sl B TS L RN o s o BT 3 \ s SO
MOROCCO & £ “‘m)'w A % wlonis [ SN e L
p ‘..(:7\" ¢ ;‘/_M z_',e Nicosa &

BARENTS SEA




BARENTS SEA

o
Nt
Aok % yegLano A
NN Pl
o~ )
Koy ¢ Yo &
7 )
[7 Neutral Powers i T S
] Central Powers ?;:’ i<
] Allied Powers -4 G
= . ﬁb =
Q! Q > <!
! <
\ g B ,
N ° : |
Chriatiania »Ai 2 2
T <%/ ' * 5t Petersburg
) - Srochhols
< s Yo e R U
Q s
%
0 . NORTH = >
WELAND SEA - gfopsehiocn (G N
O
~
A U-_.):li‘ Channer
< UKRAINE
¢
~ Bay of Biscoy
',"A
A iz
N§ o)
§
? i C
O(f Y gL’
F ® Maders
Liston * L
g'./ SPAIN
4
Q;/ #* Comtantiniple
o TURKE
4
GLBRATAR R R
Tetwpn @ ot b \159”6 ANE A 5 =
Mm‘ .(w A ‘:»““ S 4 SICRY z * Athens
Naraat®e AL G E R I
MOROCCO N ‘ggm’).w A 2 wlonis
b ;_..,;7\" R ;/_M\ % Nicosa &

SE A

Y

S I A
o
=
&A

7

q’

'1’
TS
6\
) N %
LZS AT
oDy -~

EUROPE,

! r——

1914

S0 O i N
MR N e A

LT TTVIT

e -y e




BARENTS SEA

S | A
(4]
-
&A
7
-
'1,
U
o
y 2 NG
L2 A
\_.‘\-‘.‘)‘. / P -

Nt
Rotvak % \egLanD <N A L
— g \'}.f ~ A
/'\-l )
Koy 42
/
[7 Neutral Powers 2@
[ Central Powers ?,' : ~ T
) Allied Powers Dol Y
(o e:’ < :
<! RV b o
1 @ > <.
N Qi g
Chriatiania ' ' g 2
T =% . ' * St Petersburg
) S W Sieckhel
< '5001\-*’0 4o = R u
Q
Ly
%
0 ; NORTH AR )
MELAND SEA = WL ooumioea STRRNIES
& 25 b
]
) Lenden
38 *
A U-_.):li‘ Channer
> UKRAINE
X FRA ;
~ Bay of Biscoy 3 \-\
k > K ' ..; q. .‘\. " \ l.:‘l fl
Ca PSR o N i e
e CCHEY A R Y 1=
? - - w i 7 't
Q'\ N 3 /7 e ot >
v :‘_‘.) ~ ,\7_\.’\ \.7 ) = (_’\. .': R O Bxcharost < SEA
(’./ o - 0,)/ 3 o {}(_"__ = ——ar iy 8 L A ¢
- * Macrs @ . ¥ 5, . ~BULGARIA
Uston ® 24 CORSICA Y Mistne- ey, (R
- SPAIN ¢ NSRBIy, S
Q: Roma® =B e G o
Q. & %;v' 25! L.ié-/"\-\ 2 # Comtantiniple
SARDINIA 0T s
=2
s ©
¥/ TURKTEY
4 @
ERR
Tetwpn o Gt b I\lED!T ANE A 5 :
U e e # Athens
* \\*\‘#’\ A LG E R SICRY 9
MOROCCO N grece) L s Wirs
R R e 3
’g N [ PRy N .e Nicosa #

EUROPE,
191




Rokira % \cgLanD

Koy
22 Neutral Powers
[ Central Powers

BARENTS SEA

y
)

o
Ny

| A
v

&A
7

-

'1,
U
o

£
v

P S

Tl e
v/ J \')
CJ Allied Powers I e S
< ., ﬁ:’ 3 >
Q! Q > ~
Y e S %
< Q : o {
Chrialiania ﬂ' g
T L A ' ® 5t Petersbuey
& P W} & ® Stockhalm R U
o0 ?
O
A
%
Q NORTH o %
IELAND SEA - alopsehipen (& N
(9]
~
A Eagtish Channey
< UKRAINE
N<
~ Fay of Biscoy
',"A
A izo
? I.-“\- -’
~ X %
N B 2 7 o O W cares 3
(7.;’ A A~ Oo, ¢ 5 :4\1\_ et SUA cK SEa4
Liston * /\Qf i v AR ~ BULGARIA
- S PAIN CORSICA ¢ © Motte- Ko™ By, RS0k
Q Ao ® xR Ty \ e,
> I B T
SARDINIA 2200 ,'.,r;" 35
=2
Sy TURKEY
4
Tetuan e G el \lED’TERR’QNE,:,, w
N r w'$ 6‘ x
R £ Athany
e R o LG ER : SIcRY o AN
Y
MOROCCO 1y G‘M}N ‘A 2 wlonis
ACRANLY A e : %
5 TSR 5 Nicosa

EUR

OPE,

1914

S0 O i N

S W R NE e A
— L w— — o
LT TTVIT
v - - - ~
e — VR S —




BARENT

S | A
v
6\»
v
q’
J’,
o
6\
3 NG
%n 5 \(
TN e z /' S

P

n s ’r’"\"_-'
AR ® L eELAND Ay A
Ny f
Koy
[ Neutral Powers
[ZJ Central Powers T T
T Allied Powers DA S
e S AT
Q-_Ji Q o Q".
v & - ;
\3 < ' 3
Christisnis' '+ | & 7
T L A ‘ ® 5t Petersbuey
3w =
Q/ 5&“"’0 N 0) * Swockholm R U
Q
v
%
Q : NORTH AR %
WELAND SEA - alopsehagen & N
O
~
A ‘:,-_.)ni" Channer
< KRAINE
N ¢
~ Bay of Biscoy
',"‘
T :I\ { o
o e ot S
(7?’ T 7 A Yo A5 a\’*’f.’f??ﬁ"‘ ACK SEa
.>/ W P, B G gL
~ # Madess < ¥, s, . ~BULGARIA
Liskon * &( LA NS
& CORSICA “o Motia-Wer o C BGofa
7z s P A I N ( * 7. n
O i Rome ® - MY, \._ it
Q. & 2 25! et & Constantinple
SARDINIA S e 5
=2
> o TURKE.Y
ERR
Tetun e Gt b hléoif ANE 4, :
fatar o & " s * > €4 SICRY ) * Athens
Yt A LG E R, T
MoROCCO 1y ‘ggmo).w A 2. Wiode
o e O WY %
’g S| L~y 3 Nicosa @

EUR

OPE,

1914

300 O numa N,
L
— L — —_— o
W2 0F WIS
' v . s - ‘e
e — e




BARENT

a ; (\,"\ r—'
AR ® JeELAND A A b
- N é‘ f
~F
Key 25D
/ - -
I3 Neutral Powers ST
[ZJ Central Powers v;'
T Allied Powers -’*;‘."‘" ey
~ - o
- , < 1
&t VgD >
! > <.
Q Q ’.‘- @ 3
. L) -
Christiania” ' | e
T -2 * St Petersborg
% -2
& e b e, S R U S s I A
o .
(@) A NORTH
ELARD SEA

o

Lendon

*  The Hagueq o0 ¢
~ &
Eogtish Chamney

& -
< S \
< P Al el g KRAINE
*Paris by PP L9
- L
k¢ ER A © u I A2
~ Fay of Biscoy *Vi '
f'll' o —"\: X ) \"\ (L 7\9
A vl PLTY ) R ’ (l ALOv, »/
Na - U A R Y v
X Q,\ 3 T P .,/-*“"" &
e ~ L ~ -
?_." ~ -\,3 ? ) - 0 WT’?"N < SEA o
O S %, < e AR B . Y
Lishon #* "9; i v . > pASE. = B R )) i ;f\‘-
CORSICA O Motte-Kegro>-rp QU —
OQ': SPAIN K, RGN : g
Q. + “ 25! S #* Conitantiniple
| = SOl EUROPE
X TURKE]FY ’
Tetuan W G bl ,‘leD’TERRANEA” w 1914 E‘E
N~ “"", 3 = \i C e
Fatn (EE"M Se 4 # Athens ' : : — " — RIS
. Nerat™ Stery Q . > [T o A
T ALGER, e el i
Mo ‘:oc co N mmo) A B wlonia B Me i . s
el VA 2 r . v e
’g S| FOUL I 3 Nicosa @




BARENTS SEA

Rokira % \cgLanD A

Koy

22 Neutral Powers
7 Central Powers
CJ Allied Powers

e
?
&
(¥
Q
O
Y
A Eagtish Chamner
<
<
~ Bay of B’
=5
A .
“q
s =5 )
V'\
?_.f"‘ ‘:1‘\
O?}/ Ny -
tiston ® AL N &
K SPAI =
Q.-

EUROPE,
191

ERR -
Tetuan te G hoven \QED’T A'Vf,q” i}
N b 3
Fatut s TS Se 4 I . *
E N ALGER SICRY \ x
Y
MOROCCO R \‘,WL L 2 o Toris *‘
i & e AR i ES A
s g ke b %




The Trivial Explanation

* Franz Ferdinand was
assassinated by Serbian
nationalists on June 28,

1914
— The war started because

a dude with a funny
mustache died




The Trivial Explanation

* Franz Ferdinand was
assassinated by Serbian
nationalists on June 28,
1914

— The war started because
a dude with a funny
mustache died
* But why are states
preemptively declaring
war on each other?




The Cult of the Offensive

* Military and political leaders at the time
the offense had an enormous
advantage

— New military technology: machine guns, chemical
gas, railroads



Strategies and Outcomes

* Consider a world with two states
* Two strategies: preempt and defend

* Ranking the outcomes:
1) | preempt, you defend (Surprise!)
2) We both defend (Peace)
3) We both preempt (War)
4) | defend, you preempt (I’'m a sucker)



Strategies and Outcomes

* Consider a world with two states
* Two strategies: preempt and defend

* Ranking the outcomes:
1) | preempt, you defend (Surprise!)
2) We both defend (Peace)
3) We both preempt (War)
4) | defend, you preempt (I’'m a sucker)

 What have our assumptions bought us?
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France’s Strategy

* Regardless of Germany’s move, France is
always better off preempting

— Therefore, France preempts
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Germany’s Strategy

* Regardless of France’s move, Germany is
always better off preempting

— Therefore, Germany preempts

* This is a prisoner’s dilemma

— Order of the payoffs is identical to before



The Cult of G@fm@ ny

the Offensive
Defend Preempt

Detenad

2,2 | 0,3

France

3,0 1,1

Preempt




Conclusion

* First strike advantages provide a reasonable
explanation for the initiation of World War |
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Why was it so hard to establish
free trade?



Fun Fact

* Free trade is a historically new phenomenon

* |n the past, states set up tariffs (import taxes)
on imported goods



Taxes Aren’t Fun

e Tariffs are good for bolstering domestic
companies

* Econ 101: Taxes raise consumer prices, and
that’s generally a bad thing



The Plight of the Mexican Winery

* Mexico doesn’t have the best grape-producing
climate

— Thus, El Vino Nacional must spend more money to
produce quality grapes

— The company must pass this additional cost onto
consumers or go out of business



The Predatory California Winery

e California has a great climate for grapes and
makes wine with ease
— California companies can flood the Mexican

market with wine and put E/ Vino Nacional out of
business

— But this funnels Mexican money out of Mexico
and into California



Solution: Tariffs

* |f Mexico taxes imported wine, prices of Vino
Nacional will be competitive

— Money stays within Mexico



Tequila in California

* California doesn’t have the best agave-
producing climate

— Californian tequila companies must spend more
money to produce quality tequila

— The company must pass additional cost onto
consumers or go out of business



Predatory Mexican Tequila

 Mexico has a great climate for agave and
makes wonderful tequila

— Mexican companies can flood the Californian
market with tequila and put the Californian
companies out of business

— But this funnels American money out of California
and into Mexico



Solution: Tariffs

 |f the United States taxes imported tequila,
the prices of Californian tequila will be
competitive

— The money stays within California



Outcome

* Tariffs everywhere!
* Mexico taxes imports from California
* California taxes imports from Mexico



Outcome

Tariffs everywhere!
Mexico taxes imports from California
California taxes imports from Mexico

Everyone loses (except for the protected
businesses)
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(A Prisoner’s Dilemma) ]
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(A Prisoner’s Dilemma) ]
Freedom Taxation

Freedom

2,2 0, 3

Mexico

Taxation
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New Puzzle

* The prisoner’s dilemma predicts that we
would see high levels of tariffs

 This was true before World War Il but not the
case anymore

— How have states maintained free trade
agreements recently (in the not-so-recent past)?
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Why do states engage in arms
races?



The Arms Dilemma

* |[n a world of anarchy, having military power
allows you to get your way



The Arms Dilemma

* |[n a world of anarchy, having military power
allows you to get your way

* But military power is relative

— The Roman Empire was more powerful than Italy
is today

— So a state only makes a relative gain against a rival
if it builds and the rival does not



The Arms Dilemma

* |[n a world of anarchy, having military power
allows you to get your way

* But military power is relative

— The Roman Empire was more powerful than Italy
is today

— So a state only makes a relative gain against a rival
if it builds and the rival does not

 Arms are costly to build
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Arms Race

United States

Build

Pass

Soviet Union

Pass

Build

0,0

2,1
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New Puzzle

* The prisoner’s dilemma predicts that arms
races should be prevalent

* Yet states sign arms treaties

— Why are these arms treaties sustainable?

* Majority of nuclear-capable countries do not
have nuclear weapons

— Why doesn’t everyone pull a North Korea?
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Can future interaction inspire
cooperation today?



The Prisoner’s Dilemma

* |[n a one-shot interaction, the players cannot
cooperate because they individually prefer to
act aggressively
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— Some interactions are truly one-shot (preemptive
war)

— Others are repetitive (trade, arms races)



The Prisoner’s Dilemma

* |[n a one-shot interaction, the players cannot
cooperate because they individually prefer to
act aggressively

— Some interactions are truly one-shot (preemptive
war)

— Others are repetitive (trade, arms races)

* Can states cooperate with each other by
threatening punishment in the future?



Repeated Play

* The simplest model:
— States play the prisoner’s dilemma twice

— Moves from the first round are publicly known in
the second round



Repeated Play

e Can the players cooperate in the first round
under threat of punishment in the second
round?

— Is “l will cooperate today and, if you cooperate

today as well, | will cooperate tomorrow” a viable
strategy?



Solving the Game

* Two possible ways to solve:

1. Start by thinking about the first stage and then
figure out the second stage

2. Start by thinking about the second stage and
then figure out the first stage

* Which is preferable?



Optimal Strategies

e Stage 1: Something happens

e Stage 2: Something already happened, but the
states cannot alter their previous payoffs.
Therefore, they must optimize their second
stage payoffs.



Prisoner’s Dilemma
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Optimal Strategies

e Stage 1: Something happens

e Stage 2: Both players defect



Repeated Play

* “l will cooperate today and, if you cooperate
today as well, | will cooperate tomorrow”



Optimal Strategies

» Stage 1: Regardless of what happens in stage
1, the rival will defect in stage 2

— Therefore, the states must optimize for today only

e Stage 2: Both players defect



Prisoner’s Dilemma
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Prisoner’s Dilemma

Player 1

Defect

Cooperate

Player 2

Cooperate

Defect

0,0

-2, 1

-1, -1




Optimal Strategies

e Stage 1: Both players defect

e Stage 2: Both players defect



Result

* Cooperation is not possible with just two
Interactions

* Can more interactions help? What if there
were n stages?



Optimal Strategies

Stage 1: 7
Stage 2:7?
Stage 3: 7?

Stagen-—2:7
Stagen-—-1:7
Stage n: ?



Optimal Strategies

Stage 1: 7
Stage 2:7?
Stage 3: 7?

Stagen-—2:7
Stagen-—-1:7



Optimal Strategies

Stage 1: 7
Stage 2:7?
Stage 3: 7?

Stagen-—2:7
Stagen-—-1:7



Optimal Strategies

Stage 1: 7
Stage 2:7?
Stage 3: 7?

Stagen-—2:7
Stagen-—-1:7



Optimal Strategies

Stage 1: 7
Stage 2:7?
Stage 3: 7?

Stagen-—2:7

Stage n: Everyone defects



Optimal Strategies

Stage 1: 7
Stage 2:7?
Stage 3: 7?

Stagen-—2:7

Stage n: Everyone defects



Optimal Strategies

Stage 1: 7
Stage 2:7?
Stage 3: 7?

Stagen-—2:7

Stage n: Everyone defects



Optimal Strategies

Stage 1: 7
Stage 2:7?
Stage 3: 7?

Stage n — 1: Everyone defects
Stage n: Everyone defects



Optimal Strategies

Stage 1: 7
Stage 2:7?
Stage 3: 7?

Stage n — 1: Everyone defects
Stage n: Everyone defects



Optimal Strategies

Stage 1: 7
Stage 2:7?
Stage 3: 7?
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Stage n: Everyone defects



Optimal Strategies

Stage 1: Everyone defects
Stage 2: Everyone defects

Stage 3: Everyone defects

Stage n — 2: Everyone defects
Stage n — 1: Everyone defects
Stage n: Everyone defects



Outcome

* Regardless of the length of the interaction,
states never cooperate

* The endgame sabotages cooperation in the
earlier stages



New Puzzle

* What if the shadow of the future is indefinite?

— We might not know when the interaction will end



Infinite Horizon Model

* Two states play the prisoner’s dilemma
repeatedly

— After every period, they play another period with
probability p

— With probability 1 — p, a meteor smashes into the
Earth (or something similar) and the game ends



Infinite Horizon Model

* Two states play the prisoner’s dilemma
repeatedly

— After every period, they play another period with
probability p

— With probability 1 — p, a meteor smashes into the
Earth (or something similar) and the game ends

* Also, present values > future values
* We imagine p to be fairly large



Grim Trigger

* A “tough love” strategy
— Begin by cooperating

— If at any point in the game a player has defected,
defect for the rest of time

 Would two grim trigger players ever have
incentive to defect on one another?



Prisoner’s Dilemma
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Payoffs for Cooperating Forever

* Today’s payoff: 1
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Payoffs for Cooperating Forever

* Today’s payoff: 1
e Tomorrow’s payoff: (p)(1)
* Day after tomorrow’s payoff: (p?)(1)



Payoffs for Cooperating Forever

Today’s payoff: 1

Tomorrow’s payoff: (p)(1)

Day after tomorrow’s payoff: (p2)(1)
Fourth day’s payoff: (p3)(1)

Fifth day’s payoff: (p*)(1)

Sixth day’s payoff: (p>)(1)

Seventh day’s payoff: (p®)(1)



Payoffs for Cooperating Forever

* 1+(p)(1) + (p?)(2) + (p°)(2) + (p*)(2) + (p°)(2) +
(P°)(1) + (p7)(1) + (p®)(1) + (p°)(1) + (p™°)(1) +
(pH)(1) + (p2)(1) + (p*)(2) + (p**)(2) + (p*)(1)
+(p°)(1) + (p*)(2) + (p**)(21) + (pP)(1) + ...

— This goes on forever



Payoffs for Cooperating Forever

* 1+(p)(1) + (p?)(2) + (p°)(2) + (p*)(2) + (p°)(2) +
(P°)(1) + (p7)(1) + (p®)(1) + (p°)(1) + (p™°)(1) +
(pH)(1) + (p2)(1) + (p*)(2) + (p**)(2) + (p*)(1)
+(p°)(1) + (p*)(2) + (p**)(21) + (pP)(1) + ...

— This goes on forever

e Neat math trick: this is finite!

e Equal to 1/(1 — p)



Payoffs for Betrayal

* |f | defect against a grim trigger player, | do
slightly better during the first period
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Payoffs for Betrayal

* |f | defect against a grim trigger player, | do
slightly better during the first period

— | get 2 instead of 1
e However, | do worse for the rest of time



Prisoner’s Dilemma
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Defect

Cooperate

Player 2

Cooperate

Defect

1,1

1,2

0,0




Payoffs for Betrayal

* |f | defect against a grim trigger player, | do
slightly better during the first period

— | get 2 instead of 1
e However, | do worse for the rest of time

— Instead of earning 1 every period, | earn O instead

* The most | can earn from betrayal is 2



Comparing My Choices

* Payoff for sticking to grim trigger: 1/(1 — p)
* Payoff for betrayal of my opponent: 2



Comparing My Choices

* Payoff for sticking to grim trigger: 1/(1 — p)
* Payoff for betrayal of my opponent: 2

* Therefore, playing cooperatively is in my best
interest if:

e 1/(1-p) 22
e 1>2(1-p)
e 1>22-2p
* p2l



Important Result

* Aslong as we are likely to keep interacting in
the future, cooperation is possible!



Important Result

* Aslong as we are likely to keep interacting in
the future, cooperation is possible!

— Threat of future punishment keeps states in line
even without a world police

— States must not know when the interaction will
end ahead of time



Life in WW!I Trenches

e Remember those first strike advantages?

— Machine guns: good at mowing down oncoming
soldiers, bad at overtaking positions

— Chemical weapons: much harder to use

— Railroads: great for resupplying troops at the front
lines, bad for advancing into enemy territory



Prisoner’s Dilemma P ﬂ ay@ i 2

Shoot to Miss Shoot to Kill

1,1 | -1,2

Player 1

Shoot to Kill Shoot to Miss

2, -1 0,0




Life in WW!I Trenches

* One-shot interaction: they kill each other
e But trench warfare was different!

— Sides stayed stationary
— Enemy troops “interacted” repeatedly

* Troops often intentionally shot to miss!
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Government Reaction

* Governments faced compliance problem

— Incentives of those executing the action were not
aligned with those giving the orders

* Began requiring troops to attempt “over the
top” raids
— Two possible outcomes

* Overtake opposing trench
 Have a lot of dead bodies

— Verifiable evidence of fighting either way



Robert Axelrod



In Later Lectures...

* “Cooperate” and “defect” are very restrictive
strategies

— We need to allow states to bargain with one
another
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What happens if states have nice
preferences?



Prisoner’s Dilemma
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Stag Hunt

Player 1
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Key Results

Players can credibly commit to cooperation in
a one-shot game

— Not possible in a prisoner’s dilemma

* Players have no incentive to follow through on a
commitment that says “l will cooperate when we play”
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Key Results

* Players can credibly commit to cooperation in
a one-shot game

— Not possible in a prisoner’s dilemma

* |nefficient uncooperative outcome is still
possible



Stag Hunt

Player 1

Defect

Cooperate

Player 2

Cooperate

Defect

2, 2
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Key Results

* Players can credibly commit to cooperation in
a one-shot game

— Not possible in a prisoner’s dilemma
* |nefficient uncooperative outcome is still
possible
— Stag hunt is a “coordination” game
— A primary motivation for international institutions



