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IV.1. Political Violence and Conflicts in General

TYPES OF POLITICAL VIOLENCE

Target
S Individual Groups State
o Individual Crime, Terrorism, Riots, Rebellion
u Groups Social conflicts Coup, Revolution
r Establishment violence International
c State State-sponsored terrorism Conflicts
e Order maintenance War
i. Conflict
over
territory
What causes ii. Conflict
international over
conflicts? resources

iii. Conflict
over
general and
global issues
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IV.2. Conflicts in Game Theory

Conflicts

—

Zero-Sum Games Non-Constant-Sum Games

—

Symmetric Asymmetric
Dilemmas Dilemmas
as
— two symmetric dilemmas

= others
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IV.3. The D-Day as Zero-Sum Game

o Strategies:

The Allies can invade either
Calais or Normandy.

Germans can choose between
concentrating their forces at
Calais or at Normandy.

o Payoff matrix:

== Allies B
Calais Normandy
Germans & [ Calais (1;-1) (-1;1)
Normandy (-1:1) (1:-1)

e Assessment:

v' This is a zero-sum game, the logic of the game is similar to the
Matching Pennies game. And so is its payoff matrix.
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IV.4. The Crisis of Sarajevo, 1914

The assassinatil
caused the deat
Monarchy of Austria
history of the twentieth ©
war I, and as a consequenc
disintegration of the Mona
confrontations,nationalist
autocratic governing {nazi
(Holocaust in 1940s and Yu
thorn in the Monarchy's si
destabilized the reglon.
war with Turkey. Serbia wa
against the Monarchy
Monarchy 1n 1908 .

on by Serbi

In the conflict both parti
political ambition:
supported by Russia.
and Russia, the two emplre
Europe .

h of the Archduke.
-Hungary -

Together W

Germany
Wwe investigate the

HISTORICAL BACKGROUND

an nationalists in Sarajevo 1n 1914, which
Francils Ferdinand, of the Dual

is perhaps the most important event in the
entury. This was the immediate cause of World
e of power vacuum in Central Europe after the
rchy 1n 1918, this gave to rise national

ic (Hungarian 1 1920-44) and
sm, communism) . several crises and genocides
goslavian civil wars 1n 1990s) . Serbia was a
de. In the Balkan war in 1912, Serbia

ith Bulgaria and Greece they were at
large part of Albania and agitated

d Herzegovina that was annexed by the

e with her own selfish

e Monarchy and Serbia was
conflict betweel the Monarchy
d over the Balkan and East

es had a patronag

backed up th

s that compete
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IV.4. Conflict as Zero-Sum Game

[

Preferences:

- Monarchy: Q (2) = 5(1) = P (-1) = R {-Z)

The Crisis of Sarajevo (1914) Bussia: R@>PQ)>S(1)>Q(2)

JE M ET TaaT Wi TRERE

LITTLE FELLER TR : Outcomes:

To make a compromise with Serbia. The influence
of Russia is increasing in the Balkan.

The loss of Russia'’s prestige in the Balkan,
including that Serbia get the control over the
Monarchy (it would be a new failure for Tsarist
Russian Empire after the Russo-Japanese war over
Manchuria in which a victorious Japan forced Russia
to abandon its expansionist policy in the Far Ease,
becoming the first Asian power in modern times o
defeat a European power.)

Serbia escapes from the war, the influence of Russia
remains, and Serbia continues the agitation

Russla Russia 5: Bothparties are ready to fight.
3 D c ] MIN
Monarchy c P11 R 21 Monarchy - - - .
| "

MAX 2 1
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IV.5. The Types of Symmetric 2x2 Dilemmas

1. Battle of Sexes — Hero: if W is indulgent, she remunerates both herself and her partner, but
her partner is better off. Their preferences are DC CD DD CC

H The game has several versions. Imagine a couple that agreed to meet this
D C evening, but cannot recall if they will be attending the opera or a football
W | D| -1,-1 2,1 match (and the fact that they forgot is common knowledge). The husband
C 1,2 2, -2 would most of all like to go to the football game. The wife would like to
Wife Husband go to the opera. Both would prefer to go to the same place rather than
D: Concert C: Concert different ones. If they cannot communicate, where should they go?
C: Football D: Football

2. Apology — Leader: if row player defects, he remunerates both of them, but he is better off
than his opponent. Their preferences are DC CD CC DD

C D In an absolute polite society two persons arrive at a revolving door, and they
C | -1,-1 1,2 stick to the rule that the other walks out first. The cooperative is the one in this
D 2.1 -2, -2 situation who undertakes the rudeness to walk out first, since the other is able

to leave the place as a moral winner. What should they do?
D: Waiting
C: Walking out

3. Game of Chicken — Exploiter: if row player defects, he remunerates himself, but punishes

the other. Their preferences are DC CC CD DD

C D The basic idea of the story goes back to a James Dean’s cult classic movie

C 1,1 -1,2 ,.Rebel Without a Cause”, and the name of the game is from Bertrand

D 2, -1 -2, -2 Russell. Two guys compete with each other: they drive their stolen cars to

a precipice in a narrow path. The one who swerves off the road is the

D: Remain in the game chicken, and the other going straight on is the winner. What should they
C: To swerve off the road do?

Jozsef Zoltan Malik POLITICAL GAME THEORY



IV.6. The Types of Symmetric 2x2 Dilemmas

4. Prisoner’s dilemma — Martyr: if row player defects, he injures himself and remunerates

the other. Their preferences are DC CC DD CD

Two prisoners are suspected of taking part in a serious crime and shut up
D C in separate jails. The punishment depends on whether or not they confess.
D 1, -1 2.2 If both confess, they will be sentenced to five years. If neither confesses,
C 2.2 1.1 both will get a sentence to one year on account of a lesser guilt. If one
confesses and the other does not, the former will be free, while the other
D: Confess will receive a severe sentence of twenty years. What should they do?
C: Deny
5. Deadlock Their preferences are DC DD CC CD
C D Two male animals compete over the favor of a female. Both are robust and if
C | -1, -1 2.2 they were in a fight, they could be wounded what they don’t want. That’s why
D| 2 -2 1.1 they start posing, that is to say, trying to do something to deter the other. The
looser is the one who drops out.
D: Pose
C: Drop out
6. Security Dilemma or Stag Hunt Their preferences are CC DC DD CD
C D The idea of the game is from one of the books of J. J. Rousseau. We are on a
cl|2,2 201 mega-rich party and we are hunting. The target is a stag, but if we fail, we
D[ 1,-2 -1, -1 don’t want to go home with ,,empty hands”, and so if there is no stag, some
rabbits are enough. The crux is that if we are shooting rabbits, they scare off
D: Rabbit shoot stags. So what should we do?
C: Stag hunt
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IV.7. Symmetric 2x2 Dilemmas: A characterisation

@ What is symmetric 2x2 dilemmas?

The situation and the positions of the players are

#2
the same but they arrive at different circumstances 5
by choosing their strategies. :
#1 D -1, 41 2,-2
@ Their preferences ranked in a c 22 1,1
4-stage scale:
Battle of Sexes: DC CD DD CC /
Prisoner’s dilemma: DC CC DD CD
Apology: DC CD CC DD \
Game of Chicken: DC CC CD DD DC CC CD
Deadlock: DC DD CC CD 2 > 1 > -1 > 2

Security dilemma:CC DC DD CD
(or Stag Hunt)
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IV.8. Symmetric 2x2 Dilemmas: Another Characterisation

HERO

@ The Principle of Maximin n n
To play their most cautios strategy, players D A, 2,1
can reach a natural outcome (the left-upper s ',J 232

cells) but they may diverge from this
strategy as a consequence of psychological

pressure. MARTYR
D c

@ Archetypes D -1,1 2,2
Hero: Battle of Sexes (Me: +, Others: ++) c lgz 1,1

Martyr: Prisoner’'s dilemma(Me: -, Others: +)
Leader: Apology (Me: ++, Others: +)

Exploiter: Game of Chicken (Me: +, Others:-) LEADER

[ D
a1 1,2
@ Characterization of two conditions
Conjuctive: 1) CC > C 2) DC = D o =
Disjunctive: 3) DC ~ C 4) DD ~ D
EXPLOITER
Prisoner's dilemma, Deadlock: conditions 1-4 c D
Game of Chicken: conditions 1-3 c 1.1 1.2
Security Dilemma: conditions 1,2 and 4 D lld -2,-2
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IV.9. A ”’Battle of Sexes” Dilemma

@ Question: Which human rights are o
worthy of defending? Defenders of Religion
Where should we draw a line between freedom D C

of speech and freedom of religion including

the revelation of sacrilege? Current issues: S
- _ e . " <| D | -1, -1 2,1
- Muslim ladies should wear wveil (hijab) at E
work? e
. May a caricature on Mohamed (Jesus) be - C 1; 2 -2; -2
published?
. Debate over Creationism vs. Evolutionism

L) [EEKEE oo
A\

Who will be
the hero?

6)“\

Liberals: maximal freedom of speech (D) or
to put some limit up considering personal
right and dignity (C).

Defenders of Religion: a fundamentalist
standpoint (D) or to budge the expansion of
secularization (C) .

-

L Possible Outcomes:

CC (“"the failure of tolerance”): the limitation of personal autonomy from the side
of Liberals, and as to the defenders of religion, to make norms and values
relative and empty.

DD (the natural outcome): mutual battle may as well take upon segregation and
terrcorism.

DC, CD (no democratic equilibria): to expect or to make unilateral concessions by

giving up persconal autonomy.
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IV.10. Liberal Paradox

@ A naughty novel by Lawrence: “Lady Chatterley’'s Lover Liberal paradox is an example that

+  Players: refuses the liberal claim that a
Prude: ,stop publishing a book like this in the society” CO”eCtI,Ve ChOIFe .al\/\{a}/s Oug.ht t? be

reconcilable with individual liberties.
Lewd: ,everybody has to read it"

* MAlternatives: d,: no one reads it, d,: the Prude reads it, d,: the Lewd reads it.

—— B
The Requirement of Personal Autonomy

(1)

j* ] Individual preferences:

O
Prude: d4d_,  »>d. »>d, — the Prude is in a decision position as for d, and d_.

he does not wish to read it and there must not be one who forces him to do it

Lawd: d, »=d, »=d, +» tha Lewd is in a decision position as for d, and d;, hea
wants to read it, and there must not be one who prohibits him from doing this
-
L=
(2) The Requirement of Personal Autonomy
> Social preference: {2)

d|_ = do — dp = dp =~ d|_ in both indiwvidual preferences
(1)

@ The solution might be the assignment of rights of which precondition is

* to rule out certain people of those concerned in the choice (autocratic
solution)
= tTo persuade some people to change their preferences (motivational
mechanism)
= In the sphere of economy they are ok, but at a social lewvel they are not

Jozsef Zoltan Malik POLITICAL GAME THEORY



IV.11. Interlude: Secularism and Public Life

e What do we mean by secularism exactly?

\ . .
Do you remember the heated debate in Rﬁ:}?’»c‘m mmra[_@;""
- ' on the wag of lfe.
France over the French government's oes 1 9 ’ Q
L o What [ oppose is
decision Lo ban the usage of religious the commanalism
religicus movements 2 markers like turbans and veils in of all kinds

/ " educational institutions?

want fregdom of public |”
ingtitutions from the
influgneg of the Catholie

Chureh and ang othgr

» Secularism is a normative doctrine which seeks
to realize a secular society that promotes
freedom and equality between, as well as h
within, religions. "

[ Yes [ remember. Isn't it strange that both  |_
India and France are secular, but in India
there is no prohibition on wearing or
displaying such religious markers in public

\ institutions. /

__~'. /
> Non-Theocratic State: a state must not be run A j/ \

e How should a state prevent domination
by any religious group?

That is because the ideal of
by the heads of any particular religion (Counter- secularism envisaged in India is
. different from that of France.
examples: Vatican, Iran).

» Nevertheless, many states which are non-theocratic continue to have a close alliance with a
particular religion (e.g.: England — Anglican State; Denmark — Lutheran Church; Greece -
Eastern Orthodox Church; Pakistan — Sunni Islam).

» A secular state must be committed to principles and gamal Ataturk’s reforms in Turkey
goals which are at least partly derived from non- o The Fez (a traditional cap worn by Muslims),

J

religious sources. (These ends should include peace, was banned by the Hat Law.
religious freedom, freedom from religiously grounded ¥ Western clothing was encouraged for men and
oppressions, discrimination and exclusions). women.

> However, the nature and extent of separation may take Y The Western (Gregorian) calendar replaced the
different forms, depending upon several traditional traditional Turkish calendar.
) ) ’ p g up > v In 1928, the new Turkish alphabet (in a
historical and other cultural factors. modified Latin form) was adopted.
» A secular state may interfere in matters of religion to
regulate the religious impact on public life.
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IV.12. Munich Pact, 1938

HISTORI CAL BACKGROUND

In september of 1938, @ pact signed py the most significant
European states, Ggermany (Hitler), cgreat pritain (Chambarlain),
France (Daladier) and Italy (Mussolini), to settle the crisis
over Czechoslovakia, by which the Sudeten-land, which pelonged
to Czechoslovakia put where the majority of population was
german, Was ceded to Germany -

Jozsef Zolt
an Malik
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IV.13. Munich Pact (cont.)

The Dilemma of Hero and Leader

@ These two dilemmas are often occur HERO
between allies. In a crisis the D c
allies prefer different strategies D ERE] 2.1
against the opponent, but they are

willing to keep the allies at a E e

cost of giving up the application

of their own strategies. I)C:i!il CC
@ Both dilemma require an actor

moving the situation from the

natural outcome (left-upper cells)
with efforts: a hero who makes

sacrifice (C), and hence the LEADER
partner get more advantage for her T 3]
efforts than herself (it is a 5 o i3
Battle of Sexes dilemma); or a . '
leader who rules over the D -2, -2

situation: she shows determination
(D) to make the position better,
but thus she arriwves at a better CD CC DD
position than her partner (it 1is

an Apology dilemma) .
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IV.14. Munich Pact (cont.)

Czechoslovakia Cutcomes from the Czechoslovakian
GB as point of wview:
GB and Leader DC: top preference of Czechoslowvakia,
France (in an Apology she can refuse Hitler forcible policy
situation) and her allies support her.

CD (one of equilibria): she yields
Hitler because of leaving her alone,
Czechoslovakia: DC(2) > CD (1) > CC (-1) > DD (-2) but avoids the total breakdown.
CC: this is impossible ocutcome
Germany (though she is supported by GBE and
GB as Hero France, she wyields).
(in a Battle of DIE): her worst outcome .}5 to refuse
. . Hitler, no matter she is not
sexes situation) . R
suppeorted. This involves a sure
defeat and a possible revenge.

GB

To sum up Chamberlain’s pace policy:

Due to intermnational law and Hitler s forcible policy, the
natural ocutcome would be DD but Chambarlain’'s pace policy
enforces GB to do the DD — CD transmission.

The PM's strategy is this: by territorial arrangement in which
GBE plays a leader role, both defending the interest of

can eventually perform a ,hero” on the stage of history.
(Refusal: Munich Syndrome - in March 1939 Hitler’'s troops

invades Czechoslovakia.)
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IV.15. The Cuban Missile Crisis, 1962

HISTORICAL BACKGROUND

In 1959 F. Batista, who was the president of Cuba from 1940 to 1944 and,
after returning to power in 1952 by means of a military coup;, from 1954

to 1958 was overthrown by F. castro. Relations between castro s socialist
government and the US were increasingly strained and cuba moved closer in
international relations to the Soviet Union. In 1961 an invasion by Cuban
exiles with US support was defeated at the Bay of Pigs, and in 1962 the
Soviet installation of nuclear missile bases in Cuba resulted in a US naval
blockade. The Cubanian missile crises aroused world-wide fear of nuclear
catastrophe when the US president J. F. Kennedy put pressure on Khrushchev
who was the premier of the Soviet Union (1953-64) after the death of stalin
Finally, the Soviets agreed to remove the pasis and thus the crisis was
resolved.

This was the first situation to analyse by game—theoretical means from the
us side, and the experts pointed out the crisis can be considered as a
came of Chicken dilemma.

Jozsef Zoltan Malik
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IV.16. The Cuban Missile Crisis (cont.)

Strategies:

USA: - Cooperative: a naval blockade to awveoid the Sowviet
arms transport, which is followed by a strict action
to persuade the Soviet Union to remove the missile
basis;

- Defecting: air attack against the Cuban basis, and
then may as well be an invasion of the island;

Sowviet Union: - Cooperative: to remove the missile basis
and stop to the arms transport under certain
conditions (the US does not attack Cuba and to
moderate her naval policy in Turkey) ;

- Defecting: to leave the missiles in Cuba.

Cutcomes from the US point of wview:

DC and CC: These are the two ocoutcomes in which the

Kennedy s expert team was thinking. CC is the natural

cutcome, and the fear of nuclear catastrophe (DD) makes
Munich the Sa?iets yield.

Syndrome CD: This means the unacceptable ocutcome for the US to

agree to building up the missile basis in Cuba.
8% DC(2) > CC (1) B CD (-1) > DD (-2)

DD: The risk of nuclear war if the Soviet reply is D to
the US behaviour tending to D
Soviet Union
The US behave in this situation as an Exploiter:
she does not make concessions, will defend “the c D
door of America”, and to aveoid muclear conflict Usa [ 1. 1 -1, 2
the Sowviet Union is obliged to compromise.
So the US gives her advantage and harms the -
Soviets by threatening with her own D strategy
(CC — DC) .

*®
Muclear Doom

US as exploiter:

CC (US: 1, Soviet: 1) — DC (US: 2, Soviet: -1)
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IV.17. Asymmetric 2x2 Dilemmas

In an as etric dilemma the players
are in the same situation but their
position are different.

One type of 2x2 as tric dilemmas
is the situation where two players
are in two different 2x2 symmetric
dilemmas:
Called Bluff:
Chicken
Perceptional dilemma: Prisoner's Dilemma +
Stag Hunt or Deadlock + Security Dilemma
Bully: Deadlock + Game of Chicken

Protector: Deadlock + Game of Chicken or
Prisoner's Dilemma + Battle of Sexes

Prisoner's Dilemma + Game of

The “Prisoner's Dilemma + Deadlock”
as etric situation is so intensive
conflict that it is a zero-sum game
as to the evaluation of the outcomes

However there are several as etric
dilemmas that cannot satisfy the
conjunctive conditions of symmetric
dilemmas and so they cannot be
considered as two symmetric
dilemmas, e.qg.:

— Big Bully

— "“To be the partner's cat's paw”

— Forced Identical Interest

SOLOMONIC DECISION AS CALLED BLUFF

Real mother

[+

=]

Fake

[+

1.1

2,2

mother

D

Z, 1

A, 2

Reaal mothear:

Faka mother:

DCCCChD DD (Sameae of Chickan)
OC CC DD CD (Prisonars Dilamma)

BIG BULLY
2%

1#

z, =2

1, -1

A, 1

1#:
24

oD DC oo SO (NS.)
D oo CD DD (Same of Chicken)

“TO BE A CAT'S-PAW™

[+]

[+

1#

[+

2, =2

-, -1

D

Tk

-

1#: DC DD CC CD (Deadock)
24 DD CD CC DC (MNS.)

FORCED IDENTICAL INTEREST

1#

D c
D I-Ld —lp Z1 I
C I 2z §

1#: DC CC DD CD (Prisoner's Dilemma)
2% DD CC CD DS (NS}
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IV.18. The Cold War as Perceptional Dilemma

@ Perceptional dilemma(from the US point of view) = | - A | USSR
. . . ) Both are disarming (CC) 19712 28811
r . . '
Security Dilemma + Prisoner's dilemma US aming, USSR disaming Q) 09701 | 311D
(USA 1in the arms race) (USSE in the arms race) | Both keep on arming (DD) _ SN | 09D
CC DC DD CD DC CC DD CD US discoming, L"SERnr?m'ugrf'Dj_ 666 -2 | 69113
2 7 P2 Securit
to ecurity
1 1 s Dilemma
USSR
[ D
-~ - UsA c 2,1
ARMS RACE as PERCEPTIONAL DILEMMA = -
USSR
C D CcC DC DD CD
To stop the armament To build missiles
T Prisonet's
Dilemma
UsSA fostopfhe 21 2,2 @ USSR
armament _
_ D c
n USA 2,2
To build 1.'2 / 2,2 1,1
missiles
DC CC DD CD
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IV.19. The Cold War as Perceptional Dilemma (#2)

5A USSR
Both are disarming (CC) 1972 3881
US arming, USSR disarming (DC)| _ 097T{)) | 7311
Both keep on armung (DD} SAE | D91 )
L"S disarming, USSR arming ff‘ﬂj b |2 69 (2 Security
' Dilemma
2 1 ; 5 T D
100 coop  DC cc 10 ol e
-+ >
6,66 -5,31 0,97 7.97
oQao oQo 1 ,
nnnnuﬂﬂ Mﬂnnnn CC DC DD CD
EEEETT! nnnnsess]
L=_| ppppppppppppppp
Prisoner's
, P 1 Dilemma
10 pc DD CC CD 10 LISSR
- - D [+
7,31 0,91 5,88 6,92 USA D 22
[+ -2, 2 1,1

DC CC DD CD
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IV. 1
20. The Conflict over Falkland Islands, 1982

HISTORICAL BACKGROUND

In the middle of economic crisis at the beginning of the 1980s, Leopold
Galtieri, who was the leader of the Argentinean military junta, to recall
national feelings over Falkland Islands (a national proud arisen from the
fact that Argentina won the world championship of soccer in 1978) , which
had been under British supervision since 1833, wanted to reoccupy the
islands. He thought that the Thatcher cabinet could not take the war upon
on account of the prime minister's liberal economic package which caused
heated debates and strikes in GB, and the Falkland is too far from GB to
enter into a war. so he guessed GB was likely to make a compromise with
Argentina. put Thatcher was not chickened out, and the Queen supported
her cabinet. ..the result: the Falkland War in April of 1982.

Jozsef Zoltan Malik
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IV.21. The Conflict over

Argentina

Falkland Islands (cont.)

D -1, -2
% Called Bluff: Prisoner’s Dilemma (Argentina) + Game of Chicken (GB)
The outcomes from Argentinean point of view: Assessment:

DC: to storm Falkland, a quick win, minimal
loss because of the logistic problems of
British military forces and crisis of
internal politics in GB.

CC: Great Britain tries to tackle the
conflict 1in a diplomatic way, the public
opinion will predict the Thatcher cabinet as
weak. This implies a crises of government
including the opportunity for Argentina to
straighten out the territorial debate.

DD: the war;

CD: to withdraw the troops,
defeat.

a military

Argentina puts up a prisoner's
dilemma: DC cC DD CD

in which the Galtieris think
that GB will chicken out, so

for GE the situation is a Game
of Chicken: DC CcC CD DD .
in reality, the
Thatcher cabinet proved to be
strong and convert the situation
into a symmetric Prisoner's

However,

Dilemmain which the equilibrium
is DD.
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IV.22. North Korea as Bully in the Far East

The communist regime of HNorth Korea regularly blackmails the US to aid her
with financial packages in economic desperations occurred over and over in the
country because of excessive military lawvish spending, otherwise she as
nuclear nation will follow an aggressive policy. Hence, the communist regime

can comfortably keep up her power.

A BULLY DILEMMA
USA

North c a1 22

R I

m Deadlock
North Korea: QRIS bNEl] > .::- CD (-2)

_~~ Game of Chicken

USA: DC(2) > CC (1) > ®bNEsE=280] b N

C enforced
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IV.23. Big Bully Dilemma

The Big Bully conflict differs from the Bully Dilemma only in
that the mutual defecting behaviour means the best outcome for
player A. The equilibrium is (D, C) again. Player A is not
willing to make a compromise, he does not primarily want player
B to capitulate in the situation because his demand is only a
pretence to resort to force.

Example: Monarchy-Serbia (1914) and Germany-Czechoslowvakia (1938)

Serbia
C D
-1, 1 -2, 2

Monarchy — —

A

Monarchy: |DD DC|CC CD (NS.)

Serbia: DC CC CD DD (Game of Chiken)

Jozsef Zoltan Malik POLITICAL GAME THEORY



IV.24. Multi-Player 2x2 Dilemmas

@ Multi-player 2x2 dilemma can be
considered as an n-person 2x2

. . Alters
dilemma where a representative '

player as Ego, who is in the same Cc D
situation and has the same C CC CD
strategies as the other n-1 players, °9°

pPlays the game against the others D DC DD
identified as Alters (from “alter

ego’”) .

@ The situation can be represented by
a Schelling diagram after Th.
Schelling who proposed it. In
Schelling diagram we can wvisualize
the expected utility of both the
cooperative (c-line or c-curve) and
defecting (d-line or d-curve) UTILITY 4 b
players.

@ For example, in a multi-player o
Prisoner's dilemma each player is e
worth defecting, and so d-line is fILH“ <
always above c-line regardless of L1
how many players are willing to COOPERATORS () 0
cooperate. It is the only
opportunity for the scciety to awvoid D 0 DEFECTORS
or to escape from the dilemma that
the expected utility of c(n-1) from
the collectiwve interest is higher
than the expected utility of the
defecting, indiwvidual interest at
the beginning, d4d(0).

Jozsef Zoltan Malik POLITICAL GAME THEORY




IV.25. The Tradegy of the Commons

Imagine a rural pasture on which 10 farmers graze one cow each by the habits of
the village. For the sake of simplicity, suppose each cow weighing 1000 pounds,
so the total weight of theirs is 10000 pounds. Once upon a time one of the
farmers (the “defector”) in order to get twice more profit, breaks the habits by
sending one more cow to the pasture. From this time on, there are 1l cows on the
pasture, and since each has a bit of less grass to eat, they are able to put on
weight up to 900 pounds. However, the defector whose has two cows on the pasture
is a better position than the others who cooperate: he has two cows weighing 900
instead of one weighing 1000 pounds. Each farmer who is willing to cooperate has
a loss of 100 pounds, and the village as a whole loses 100 pounds, too, because
the total weight of the 11 cows weighing 900 pounds is 9900 pounds instead of the
original 10000 pounds. This is not a big problem otherwise, but what happens if
more and more farmers think that they want more profit and also send another cow

each to the pasture.

THE THE THE
THE TOTAL | THE TOTAL
e A i WEIGHTOF | LOSS OF
COWS |COOPERATORS| DEFECTORS COws WEIGHT

10 1000 0 10000 0

11 900 1800 9900 100

12 800 1600 9600 400

19 100 200 1900 8100

20 0 0 0 0

COOPERATORS ()

UTILITY \
1800 {1800
"
1000 | " J1000
/l'.f .".’ ¢
el
)
) 0 DEFECTORS
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IV.26. The Tradegy of the Commons (cont.)

Trad fthe C :
SRy ALEARLAIIIMaRE GLOBAL WARMING EFFECTS
@ Individual Rationality: Individual

users acting independently according S Tt St ooyt s
to their own self-interest over shared-

resources system (e.g. soils, rivers, <
oceans, freshwater, fishstocks, etc. ) P ﬂ{}.\\

® Common Rationality: Set up
coercive regulations that restrict SR Lo

over-exploitation of common '
resources.

Global warming causes

® The Boiled Frog Syndrome:

e

Individual rationality = %/

** & Common Rationality
(Finite Horizon of Time)

wlInfinite Horizon of Time)

Less greenhouse gases leadsto a

Each day new cooler and safer Earth

greenhouse gas
Anecdote: If a frog is placed in boiling water, it will jump 9""515'0":- f:::'he'
out, but if it is placed in cold water that is slowly heated, it accelerate these

will not perceive the danger and will be cooked to death.

physical changes
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IV.27. Multi-Player Dilemma of Hero

@ The dramatic consequence of Missing Hero in our everyday
life is well illustrated by a tragic case in 1970s when a
poor young girl was raped and killed before the pedestrians
and residents (“"the allies”) very eyes in a no deserted
environs of New York, and there was no one who called the
police (C). During the official investigation it turned out
that the reason for the incomprehensible indifference was
that everybody shifted the blame and showed indetermination
(D): there were ones who thought that someone had certainly
called the police, others feared of getting vengeance from
the criminals, etc. There was no a hero who would have
called the cops.

@ The many-player Missing Hero Dilemma pays our attention to
a new interpretation of general social problems. Say, if an
extreme, armed group is attacking a man in the street, and
the people only see the atrocity with shock and they are
hesitating to help him at once, this behaviour can be
somewhat comprehensible. But, the people in the street not
to get in a Missing Hero Dilemma, the society must behave
strict, uniform and show determination against aggressive
and excluding views and behaviours (up to zero tolerance?..
This question also might lead to a dilemma.)
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V. Coordination Mechanisms
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V.1l. The Types of Coordination Mechanisms

Q@ Bureaucratic coordination: individuals are

ocbliged to coordinate their actions by a coordinator
accepted by individuals, and the coordinator has a

title to govern and to control individual actions.

@ Spontaneous coordination: the cooperation of

individuals is governed and oriented by payoffs

under the compulsion of utility-maximization.

©@ Ethical coordination: coordination is induced

by reciprocal altruism under iterated interactions.

©Q Aggressive coordination: how effective is

it? — Evolutionary Game Theory (“"Hawks and Doves” game )
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V.2. The Hungarian Black Coffee”

“Hungarian black coffee” is a game-theoretical model by
Hungarian economists for corruption, and it is actually a
multi-person prisoner's dilemma.

Suppose there is only one coffee bar in a little town
situated far from other settlements. The price of a cup of
espresso is $1. But the barmaid is corrupt: if you pay $.1
tip to her, she gives you a better $1.5 espresso. In order
not to fire her because of her cheating, she has to save
up the coffee bean from the espresso of another client who
thus get a $.5 espresso for $1.
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V.2. The "Hungarian Black Coffee” (cont.)

@ The situation without corruption is the cell ($1, $1). If
orruption is occurred, the payment of tip, i.e. the price
. dominates th% normal grlce , and corruption mig f
start ug a chain of new corruptions, because you ga& a .9
espresso for a moderate, 31. rice. However, beyond a certain
degree, this_is, the general_ defecting behaviour Tthat dis lazs
in“cell ($1.1, s1 the clients in " the situation do not get

better espresso

The quality of the espresso
Alters
$1.4(0) | $1(C)
Ego | $1.1(D) §1,81 qﬂ.ﬁ. $.5
$1(C) $.5815 [ $1,81 t

This is a multi-player
Prisoner's Dilemma, and it
clearly illustrates what occurs
in Schelling diagram that the
utility of cooperators who pay
the normal price is always
lower than that of those who
pay the tips up to a certain
degree when everybody arrives
at a worse situation than the
original one.

Ego

for their higher price.

The utility of transaction

Alters
§1.1 (D) $1(C)
($1.1D) | 50,54 |54,85 |
$1(C) $55.4 $0, $0
UTILITY ‘
fﬂf dn-1)
d(0) _."" o
» -_,F""
c(0)b o’
_ >
] -1
COOPERATORS
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V.3. The ”’Ingenious” Taxi Driver

The case of ingenious taxi driver as a Game of Chicken:

DCCCCDDD

@ This case study is a many-player Game of Chicken situation.
Imagine that you are in a metropolis and are about to get to the
airport in peak time. You are sitting in a cab going in a major
road where there is a traffic jam. The driver who knows well
enough the roads of the metropolis, makes a detour and save up a
lot of time, but the crux is that you need to return later in the
busy major road. After some waiting and throng you are able to do
it. Of course, several car drivers may do the same, and there are
two strategies:

. Defecting: to turn to the slip road that is also blocked, and back to
the avenue will be very difficult because a lot of cars are not easily
let in by the cars going along in the major road.

. Cooperative: No other way, go along in the busy major road and look at
your watch.
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V.3. The ”’Ingenious” Taxi Driver (cont.)

Utility

B
-

T o™ ¢
1

Cooperators o
200

200
0 Defectors

Threshold: 66

Preference: WDC) =5 > W(CC) = 3> WD) =1 >wDD) =0 @ To take a look at Schelling
diagram, we can see that

Euc =(N¢~-1) -v(CC) + Np -W(CD), (1) if there are relatively large

Eup = (Np~1) WD) + N, - wDC) number of cars, the expected
Fucen = Ne * Eue + No *Eup utility of cooperators is higher
than the defectors otherwise it is
Suppose the density of traffic is 200 cars/quarter lower.
Thus (2) the more car driver
Eu =(Ne-1)*3+(200 - Ne)*1=2-Ne + 197, cooperates, the more higher is the
Eup=(199-Nc)-0+Nc*5=5-Nc, common expected utility of the
The threshold Eue =Euw drivers as a whole. If everybody

is willing to cooperate, the
common expected utility (E.,) is
maximal, and if everybody defects,
E.,p is minimal.
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V.4. When Hierarchy is needed

The Problem of Controlling The Assignment of Rights
3 —
G D c - D c
-1 2 -1 2
D _ -2 D y AT™ 1
-2 o 1 ¥ 2

DC c cD DD cC

Normative Hobbes Theorem: Sen s Impossibility Theorem:

Structure the law so as to There is no a.cnnydlnatnn

minimize the harm caused by mechén%sm satisfying Fhe .

failures in private agreements. conditions of (U): universality,
(P) : Pareto and (L") : minimal
liberalism

To the explanation of Sen’s Theorem:

(U) - Universality: coordination mechanism can be used under any preferences
of actors.

(P) - Pareto condition: if all the actors prefer a to b, this will be true at

collective level.

(L) -— the condition of Minimal Liberalism: any actor’s choice is decisive
between two alternatives.
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V.5. When Bargaining is possible

@ Normative Coase Theorem:

Structure the law so as to remove the impediments to private
agreements.

@ If the rights of the usage of a double bed
room in a dormitory are clearly fixed, the
amount of smoke will be the same either
smoking is possible or not in the room.
Just the deal will be different:

1) If smoking is prohibited, the smoker
has to make a deal with her flatmate to
let her light the smoking lamp.

2) If smoking is not prohibited, the non-
smoker has to ask his flatmate not to
smoke.

@ Bargaining vs. Hierarchy: Bargaing is better off because

* more flexible and more effective (cheaper, more quickly and
Pareto optimal) ;
* ends up with an outcome that is mutually acceptable by both.
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V.6. Coordination Failures

Transaction Costs (in
the most general sense):
the costs of exchange.

Property Rights: the
ability to freely exercise
a choice over a good or
service.

Transaction Costs #1:
the costs establishing
and maintaining prop-
erty rights.

Transaction Costs #2:
the costs resulting from
the transfer of property
rights.

Lower

Higher

Standardized goods/services

Unique goods/servicies

Clear, simple rights

Uncertain, complex rights

Few parties

Many parties

Friendly (familiar) parties

Hostile (unfamiliar) parties

Reasonable behaviour

Unreasonable behaviour

Prompt exchange

Delayed exchange

Low costs of monitoring

High costs of monitoring

Cheap punishment

Costly punishment

They float trees on the river,
but to avoid microorganisms
induced by water, they cover
the trees some impregnated
stuff. The trouble is that it is
going into the water, and
this is a bad advertaising for
anglers and tourists.

Proposals (2x2):
#1: #2:
WP.: 300.000 500.000

H: 500.000 300.000
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V.6. Coordination Failures (cont.)

The reason for the failures of spontaneous coordination:
- information asymmetry,

- high transaction costs,

- strategic behaviour,

— monopoly,

- externalities.

The reason for the failures of bureaucratic

coordination at collective level:

The impediments of spontaneous coordination bring out

the failures of voting as coordination mechanism, too

— a coordinator that is usually chosen in a suboptimal
way will coordinate in a suboptimal manner.
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V.7. The Preconditions of Confidence

@ I will be cooperative if I am not going to be a looser
* Battle of Sexes: ,You don’t make use of my service!”
* The case of Ingenious Taxi Driver: ,You may exploit me if it
does not come expensive!”
* Failure: Prisoner’s dilemma

©@ Reciprocity

* Battle of Sexes: ,Pay your way or leave my way!”
* The case of Ingenious Taxi Driver: ,You have been a situation
like this!”

*» Failure: Prisconer's dilemma

e Iterated Interactions with Indetermined (Infinite) Horizon of Time
* The Parable of the Good Samaritan in the Bible (Luke, 10): there were
once a Jewish man who was going down from Jerusalem to Jericho when robbers
attacked him, stripped him, and beat him up, leaving him half dead. It so
happened that a priest, then a Levite came there, but when they saw the
man, they walked on by on the other side. But a Samaritan who was
travelling that way came upon the man, and when he saw him, he went over to
him, gave him meal and drink, then he put the man on his own animal. He did
it in spite of the fact that the Jews and the Samaritans hated each other.
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V.8. Intertemporal Choices

@ Most choices require a player as decision-maker to trade-off
costs and benefits at different points in time.

* Players prefer to receive $1 now, invest it at interest rate
r and receive $1 ' (l+r)=$(l+r) one round later, rather than
wait and receive $1 later.

@ Discount factor, 0 < d < 1, provides a mean of evaluating future
money amounts in terms of current equivalent money amounts:

d=1/(1+r), since $1-'d = $1/(1l+r) now = $1 later on.

PV (Future money is discounted to Present Value)

@ Consider an infinitely repeated game. Suppose an outcome of this
game is that a player receives $p in every future round of the
game. Then the value of this stream of paycffs is:

PV = Sp-(1+ d + @2 +.).

@ Since 0 < d < 1, it is a mathematical fact that the geometric
series 1+ d + d? +. converges to 1/(1-d). Thus PV = $p/1-d.
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V.8. Intertemporal Choices (supplement)

Present Value (PV) Calculation: r = 0.02 € 2% (Poland | (Real) Interest rate (r) — October, 2014:
PVo= $1 or South Korea, 2014) Name of inerest rate countrv/region  currentrate direction previous rate change
PV:i=$1xd =$0.9804 d = I S 0.9804 American interest rate FED United States 0,250 % \/ LOOD % 12-16-2008
1+0.02 102 Australian interest rate RRA Australia 2.500% W 2750%  08-06-2013
PVa= $1 *d2 = $0.9612 Banco Central interest rate Chile 3.000% 3250%  10-16-2014
PVa=$1 xd2 = $0.9424 Bank of Korea interest rate South Korea 1000 % N 2250% 10152014
Brazilian interest rate BACEN Brazil 11.000 % ¥ 10.750%  04-02-2014
""""" British interest rate Bokl (ireat Britain 0.500 % LO0O % 03-05-2009
PV, = ($1*d)xdxdx...xd = $1xdn Canadian interest rate BOC Canada 1000 % ¥ 0750%  09-05-2010
$1~az Chinese interest rate PRC China 6,000 % N 6.310%  0706-2012
Crech interest rate CNB Czech Republic 0,030 % O 0250%  11-01-2012
$1xd? Danish interest rate Nationalbanken — Denmark 0.200% w 0300% 05022013
FED interest rates, long-term Bank of England inferest rates, lang-term European interest rate ECB Europe 0050% & 0.150%  09-04-2014
8.0- Hungarian interest rate Hungary 2100 % O 2300%  07-22-2014
£ Indian interest rate RBI India 8000%  §  7750% 01282014
502 _;F Indonesian interest rate BI Indonesia 7500% & 7250% 11122013
4.0 lsraell interest rate BOI Israel 0.250% 0500% 08232014
_ E & Japanese interest rate Bol Japan (0.100% o 0100%  10:03-2010
1.0= 20 Mexican interest rate Banxico Mexico iy & 3500%  06-06-2014
0.9 0 New Zealand interest rate New Zealand 3.500 % u 3250%  07-24.2014
TSTTT981838587 8991939597 9901030507 091113 | \orwegian interest rate Norway 150% & 1750% 03142012
Turkish CBRT interest rates, shori-term Polish interest rate Poland L000% & 2500% 10-08-2014
. 10.0- Russian interest rate CBR Russia 8.000 % i 7500 %  07-15-2014
7.5- H ¢ ‘LLL Saudi Ariabian interest rate Saudi Arabia 2.000% T 2500%  01-19-2008
7.0 8.0 South African interest rate SARB South Africa 5.750% & 5500%  07-17-2014
65- &0 PO Swedish interest rate Rikshank Sweden 0.250% o 0.750%  07-03-2014
6.0- ; r _\—\_H; Swiss interest rate SNB Switzerland 0.230 % ¥ 0300%  03-12-2000
5 : Turkish interest rate CBRT Turkey 8.250 % N BI50%  07-18-2014
2013 2013 2014 2014 2014 2014 2014 2010 2011 2011 2012 2012 2013
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V.9. Reassessment of Cooperation

@ Now let p be the probability of interactions
between the players in an infinitely repeated
game. Since 0 < p < 1, p can be considered as a
discount factor of the payoffs of the players.

@ To apply this considerations to the payoff
matrix of an infinitely repeated prisoner's

dilemma B ¢

* Cooperation gives PV, = {"C now”} + {“CC” = = -
later on}= 3 + 3/(1-p), : 4

* Defecting serves PV, = {"D now”} + {“"DD” C 04 3
later on} = 4 + 1/(1-p).

@ The expected utility of mutual cooperation and
of mutual defecting are

Eu, = 3+(3/(1-p)) - P

Euy, = 4+(1/(1-p)) - p
* And now if the probability of interactions
is large(p=0,9), Eu_= 30 and Eu, = 22, so
the mutual cooperation is better.
* But if the probability of interactions is
small (p= 0,1), Eu_.= 3,33 and Eu,; = 4,11,
it is worth defecting.
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V.10. Finitely Repeated Games

@ Backward induction paradox: Prisoner's dilemma is a simultaneous move game.
But i1if we play over and over a prisoner's dilemma, we have a sequential move
game in which
. the whole game is a union of simultaneocous mowve subgames, namely, a lot
of prisoner's dilemmas:;
. in the n™ round of the game the players take move knowing the moves of
the players up to the (n-1)™ stages of the game.

'fm"""“'“‘“;:_-mx_ x
Ja e | e R

@ We can apply the backward induction method to this sequential game. In the last
round beoth players know that the game will not continue further. They will
therefore both play their dominant strategy of defecting. But knowing that the
results of the last, n'™ round are mutual defecting (DD), there are no benefits
for players to cooperating in the (n-1)™ round. Hence, both playvers are
defecting in this round as well.. and so on up to the first round of the game.
As long as there is a known, finite end, there will be no change in the
equilibrium ocutcome of a game with a unique equilibrium.

@ Selten s Theorem: The equilibrium of the basic game, which is repeated,
will be the subgame perfect equilibrium of the whole finitely repeated
game .

@ However, we cannot apply this reasoning to the Good Samaritan dilemma as
infinitely repeated Prisconer's dilemma, because in this situation there
is no “last” dilemma to reason backward from. In their ignorance ,players
have more reason to cooperate.
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V.11. Axelrod's Tournament and Reciprocity

Tit for tat is an English saying
meaning
"equivalent retaliation "

reciprocative!

In Western culture a handshake when meeting somecne is an
example of initial cooperation

@ Axelrod’'s tournament: Each strategy @
was paired with each other strategy for :T:i + @ ve @ @
200 iterations of a Prisoner’s Dilemma |[; X '
game, and scored on the total points X @i 1
accumulated through the tournament. X

@® The winner was a very simple strategy submitted by Antol Rapaport
called TFT that cooperates on the first move, and subsequently
echoes (reciprocates) what the other player did on the prewvious
move. The main properties of this evolutionary success are:

* Don't be yellow (enviocus, jealous)'

* Don't be the first to defect!

* Be foresightful and think of the next interaction!

* Be reciprocative! Welcome to nice gestures, gun for unfairness!
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V.12. Infinitely Repeated Games

@ We can graphically display the payoff matrix of a game D C
like this, and thus we have a convex polygon P whose D 1 30
points are a wvector constituted by the payoffs. We must
cut the points out from the area of P, which are ocutside c 04 33
the minimal guaranteed payocffs of players what they can
obtain by using their minimax strategies. We thus get F
the area of D inside P, which is the set of the 4bQi
individual rational payoffs. I

@ Any course of strategies can be imaginable, which
remains inside D. Is there a course of strategies that P
is good enocough to use? i \

@ The ocutcome CC forever, yielding payoffs (3,3) can be a
subgame perfect equilibrium (SPE) of the infinitely i i |
pPriscner's dilemma provided
i) the prcobability of interactions between players is
sufficiently large, and 2
ii) each player uses some kind of trigger courses of 4
strategies. For example, Grim strategy in which first \
the player plays C, and so long as the history of play 34
has been CC in ewvery round, he plays C; otherwise he \
Plays D unconditionally and forewver.

@ There are nicer courses of strategies that will support L

CC as an equilibrium (though these are not SPE) . | r*:qh q 1
Consider TFT (“tit-for-tat”): first play C, and if the

history from the latest round is CC or DC, play C, and L ¥4
if the history from the latest round is CD or DD, play
D.

-
T

—
=
1

r}

=

=

= Axelrod s computer simulations: Nicer courses of strategies are better in a
competition. Hence, TFT is also better than Grim, but it is not SPE: if the
opponent deviates only once, best response is not to punish.
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V.12. Infinitely Repeated Games (cont.)

Before | Die ) )
Time Horizon of Games

Before | Retire

~ InThis Career
= ' Finite Infinite
(unspecified)
Original Equilibrium Overvaluation of
of the Game. Cooperation.
In PD: D In PD: TFT

Under Finite Time Horizon

Selten’s Theorem: The equilibrium of the basic game will be the
SPE of the whole finitely repeated game also. In prisoner’s
dilemma this equilibrium 1is D.

Under Infinite Time Horizon

Folk theorem: If a one—-shot game 1s 1infinitely repeated, then
essentially all distributions of individual rational payoffs can
be eguilibria of the whole infinitely repeated game. The best
equilibrium candidate is TFT.
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V.13. Tolerance as Social Interplaying

@ Everyday actions based upon reciprocal altruism and evergreen “deep”
problems of society can be considered as infinitely repeated games,
which are always on agenda, and cannot be resclwved while the
citizens are in the play.

@ By Folk Thecrem, we may hope that social courses of strategies lead
up to the efficient point of the representative members of society.
History also shows a direction to the extension of liberalisation,
though it was not continuous and is still not in full in the world.
Long centuries needed to accept the tolerance of faith, to condemn
slavery, to accept the equality of the political rights of women and
not to consider some behawviour as deviation, etc.

@ A solution of a “deep” problem of society
seems to be a stable status gou built
upon equilibrium. The precondition of
this develcopment might be the tolerance

TFT of the sides, but says Folk Theorem, it
- S might as well be realized by social
- conflicts.

i @ Though democracy is more
Th tmatch TFT togeth
ey s o Sl successful than autocracy,

“aggressive strategies” are
always about to undermine

“ecivic friendship”, and are
able to spread in society in
which mutual respect is not
strong enough.
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V.14. Aggressive Behaviour in Evolutionary Games

During the Vietnamese war, the Jjournalists began to use two adjectives to describe the
politicians® ability of tackling conflicts: hawks who were to escalate the war and
doves who were against the war. The “Hawks and Doves’ game generalizes this, and as a
model it can be applied both in political theory and in mathematical biclogy. In a
population there are two phenotypes: hawk and dove. In conflicts Hawks uninhibitedlwy

fight and stand off only if they got injured seriously, and dowves are to make an effort
for threatening the opponent but avoid serious battles.

Payoff matrix of the ,H&D'" game

#2
Pure Dove population: Dove
_ 50-10 _ 50, -100
Eup= T 20 Hawk 50,0 or
#1 -100, 50
Pure Hawk population: =10, 50
50-100 Dove & 958
EUH = - -= '25‘ 50, -10

A mixed population where the proportion of Hawks and Doves is 90% and 10%:
Euy=(50) - 0,45 + (-100) - 0,45 + (50) - 0,1 = -17.5
Eug = (0) - 0,9 + (50)- 0,05 + (-10) - 0,05 =2

Equilibrium: Euy= (50— 100) - 2 +(50) (1-p)=(0)-p+ (50— 10)- -p

2

= EHD

L3
1
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V.14. Asymmetric "H&D” Games in Animal Life

© Territorial Behaviour Games:

GAME THEORY
There are three strategies: B/E‘,T L\'\\A,%R
o Hawk 2 T
§ J20FO)
® Dove VLO W‘V]
o Retaliator: it fights as a Hawk on its own territory
but behaves as a dove if it is an intruder LEs AL eNDURATE
H D R o Evolutionarily Stable Strategies (ESS):
The strategy adopted by a population in a
v — C T — . . .
H 5 v 5 given environment, cannot be invaded by
any alternative strategy.
D 0 v/2 v/2 o In Territorial Behaviour Game, it is
rI— o HifV>C
R 5 | v/2 | v/2 e Rif C>V
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V.14. Asymmetric "H&D” Games (cont.)

© Paternal Care Behaviour Games: EUaic EUremale

Q o

@ Strategies: G as Guarding, and D as Defecting;

@ Probabilities P,, P;, P» that the offspring will survive if they are

guarded by 0,1, or 2 parents; G D G D
@ Probabilities p% pP are the likelihood of the fact that the male is G | VEP,(1+p%) | VOP,(1+p9) G Vep, VeP,

able to find a new couple in case of guarding its own offspring and in d Q

case of deserting them (p© < p&);

D [ VEP,(1+p9) | VEP, (1409 D VPP, Vop,

@ VG and VD are the expected number of offspring if the female is

guarding or deserting them (V& < VD).
o There are four possible ESS in this game: Swans

orthen Jacanas

* Both parents provide parental care: the two parents are able

to bring up more offspring than one parent, and strategy D will
not give the chance for the male to have more offspring.

P.(1+p%)>P,(1+p°) & VEP,>WD

v Father alone cares the offspring: the two parents are unahble
to bring up more offspring than one parent, and the female will
hawve more offspring in case of defecting.

P, (1+p®)>P, (1+p°) & VPP,>VEP,

v Mother alone cares the offspring: the two parents are unable
to bring up more offspring than one parent, and strategy Dr will
give chance for the male to have more offspring.

P, (1+p°) =P, (1+p°) & VEP,> VPP,
v Neither parent provides care: one parent is unable to bring up

more offspring than no one, and strategy D will give chance for
both parents to have more offspring.

€O "%
l‘
Py (1+pY)=P,(1+p°%) & V' P=VEP,
Jozsef Zoltan Malik POLITICAL GAME THEORY

A lot of fish
but not all




VI. Cooperative Games
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VI.1. Why to Cooperate?

@ Imagine Robinson and Friday doing two of vital importance actions:
they are either building a shack or fishing and cooking. Suppose
Robinson is better than Friday in both works. Is Robinson worth

cooperating with Friday?

Robinson Ftﬂi]’ Thex performance if they work separately.
Shack 20 houts 45 houts - Buildingin 1000 h: 50 shacks
Fishing&Cooking| 10 hours 15 hours PRI | Fishing & cookingin 1000 h:100 dishes
w L]
:‘;ﬂd . oriing 2000 hours | 3600 howrs e ride |BUIING i 1800 h: 40 shacks
ushayar ey Fishing & cooking in1200 h:120 dishes
@ Investigate their performance Thei performance together

Robin=son is building in 2000k 100 shacks

if they work separately and

if they are in a cooperation:
Robinson is solely building shacks and Friday is solely fishing and

cooking.
@ We can see that their performance is increasing due to the

cooperation.
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VI.2. Fundamentals of Cooperative Games

@ In an n-person cooperative game, the selection of strategies is no

longer the main problem to be considered. The point to be emphasized
is the formation of coalitions.

@ After a coalition is formed by some players, it as a whole will
strive to gain as large a total payoff as possible. This payoff is
a function of the coalition C, which is called the characteristic
function, and is denoted by v(C).

/ c \ @ The total payoff to a cocalition of plavyers

may be divided in any way among the these
pPlayers. This condition is called as the
CS side payments condition.

@ Each player in a cooperative game has a right
v{c3} to receive his share from the total payoff
v(C) awvailable. A diwvision of v (C) among the
cz pPlayers belonging to coalition C can be

- represented by an n-dimensional wvector

x-{x1,xsza) ®x=(x,,..,%X,) where x; is the amount received by
k player i. This wvector is called as an
imputation.

The Properties of Characteristic Function:

. To an empty ccocalition in which there is no player the characteristic function
serves zero payoff: wvw(C) = 0;

. The complement of a coalition: wv(n — C;)=wv(n) — v(C;) for any coalition C;

- Superadditiwvity: If C and G two different coalitions, w(C + G) =2 v(C) + wv(G)
for any two coalitions C and G;

* Essential cooperative games for which the characteristic function satisfies
the condition vw(C) > E; v({i}) for any i=1l,..,n.
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VI.3. Solving Cooperative Games

@ Dominant Inputation (through ccalition C)
In an n-person cooperative game the imputation x=(x;,..,x ) is
dominated by another imputation y=(v,,..,¥,) through coalition
C if
— each member of C prefers y to x, and
— the members of C can obtain the income y,,..,¥, from the
imputation y. This means that X, _.y; = v(C).
The fact of domination is denoted by y; x.

@ The core of an n-person cooperative game is the set of the non-dominated
imputations of the game. If the core is empty, the pre-play agreement
from the emerging cocalition structure is not stable.

@ Empty core:
Suppose you have three children, Cynthia, Robert and Steve. One of them is cutting the cake,
and the other two children are forming a cocalition. They begin to put forward a proposal for
the distribution of the parts of the cake. Review the possible proposals:

(2,1,-9 (-4, 2,1) (1,4, 2)
d 1 d2 djs only one proposal: {C,S}:al - {S,R}:a2 > {C,R}:a3

C 2 -4 1

S 1 2 -4 three proposals together: (al, a2, a3) then C, S, R: -1

R ...4 1 2 We arrive at a never-ending cycle of proposals, and one of
the children can put forward a better proposal dominating the

two proposals toward C: (al, a3), but then C: 3, S: -3 and R: -2 —

TOTAL ....'1 _1 _1 prior proposals in each round of bargaining (see the arrows).

This game has an empty core.

Jozsef Zoltan Malik POLITICAL GAME THEORY



VI.4. Some Theorems on Empty-Core Cooperative Games

@ Thecorem: If G at least a three-player, superadditive, essential and constant-
sum game described by characteristic function, i.e.,

(1) C,, C;,..., C, are the coalitions of game G;

(2) In the possible allocations of utility there is a maximal wvalue of

utility, w(C;), for any coalition C;;

(3) v(Ci) + v(n — C;) = k (G is constant-sum game) ;

(4) G is superadditiwve: there is at least one ccalition with different
players i and j, (C; + C,) in which the members obtains more utility:
v(C, + C;) = v(C;) + v(Cy);

(5) G is essential: w(C) > El vi({i}) for i=1l,..,n;

G has an empty core.

@ The pre-play agreement from the emerging coalition structure is not stable,
which means that the situation can be strategically manipulated.

@ Mckelvey s Chaos Theorem: If there are at least three issues on agenda,
anything can happen in a decision mechanism, e.g. in a voting (because no
Condorcet winner), except some special situations. Whoever controls the
decision mechanism, say, the order of woting, can determine the final outcome.

@ Shapley-Shubik's Power Index (SSPI): it is an attempt to measure
mathematically how much power a player has to contreol a decision mechanism
regardless of the opinions of the members.

“+* Pivot member i is the last member who is chronoclogically joining to the
winning coalition.

@ HNow, SSPI measures the voting power of i such a way that we consider how many
cases player i1 is pivot member (p;) in all the possible permutations of the
members (n'!) establishing a winning coalition: @;=p;/n!. In the sense of
McKelvey s Theorem, considering the opinions of the members, this wvalue is
shifted to a player (called "“manipulator” or “dictator” in Social Choice
Theory) determining the final outcome.

@ In our 3-player “cutting the cake” game, all the possible permutations are 3!
= 1-2-3 = 6, and each player is a pivot member in 2 cases because each child
has one vote for the possible distributions and thus the winning coalition
depends on a majority wvoting: 123, 132, 213, 231, 312, 321. So SSPI = 2/6 =
1/3, is equal for each, as we suppose it intuitively.
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VI.5. Yalta Talks, 1945

HISTORICAL BACKGROUND

yalta is a port and resort in the Crimea on the Black Sea. In 1945 it was

the scene of a conference between churchill, Roosvelt and Stalin, who met

to plan what they wanted to happen after the war (altough the conflict

was still ongoing at this point) .

1) Germany was to be split into four zones of occupation.

2) Free elections for new goverments would be held in countries
previously occupied 1in Eastern Europe-

3) The United'Nations would replace the failed League of Nations.



VI.S. Yalta Talks (cont.)

There were three fundamental proposals on agenda:

a,: to keep up the influence on the occupied
territories during the settlement of the situation
after the war. (Stalin at Postdam Meeting: as first
step, territorial rewvisicon in Peoland and to establish
a temporary government in Poland, which can be
followed by elections) ;

a,: Each actor of the conference keeps up the
influence on the territories she has occupied:;

a;: to establish an international organization by

“h’ e o

.. wWhich the peace in the world can be guaranteed.

- By their preferences, the imputations of the actors are the same as in the
“cutting the cake” game in Slide VI.3., just the initials of the players are now
the famous premiers of the wvictorious, i.e., C as Churchill, R as Roosewvelt and S
as Stalin.

@ Though the SSPI is alsc equal in this situation, but Stalin as “pivot player” cut
the Geordies knot of the game as so to manipulate Roosewvelt by Churchill's
proposal with a long-run opportunity of his real ambition: he proposes a, as the
intension of the USSR instead of her honest intention a,.

@ Churchill was distrustful of the ambition of Stalin, but was obliged to allow him
especially because Roosevelt was tending to relyving to the USSR in order to be able
to soothe the life after the war in Europe. The US and the USSR formed a coalition
in the Crimea, but shortly after the iron curtain was falling down in Europe, as
Churchill said in his famous Fulton Speech (or "The Sinews of Peace” Speech), and
the members of the coalition got into a prisoner's dilemma.
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VII. Negotiations
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VII.1. Bargaining Games

@ Basic bargaining situation: Two (or more) players bargain over how
to divide the gains from a trade. The gains are represented by a
sum of money, M, that is on the table.

. If the players make an agreement, player A receives u and
player B achieves v from the trade. If they disagree, then each
has a disagreement value: let u* be the disagreement wvalue to
the Player A and let v* be the disagreement wvalue to Player B.
The disagreement wvalue is known by BATNA, as the best
alternative to negotiated alternatiwve. Remark that in many
cases: u*= v'=0.

* By gains from trade we mean that M > u*+v", and the excess
value, or the surplus, from the bargaining negotiation is: s =
M - (u*+v*) > 0.

@ Bargaining negotiations attempt to divide the surplus that is
available to the parties if an agreement can be reached.
Bargaining can be analyzed as cooperative game in which parties
find a sclution jeointly. Obwviocously, this game cannot be a zero-sum
game, because without excess wvalue, the negotiation would be
pointless. On the other hand, the total payoff from the negotiated
agreement should be greater than the sum of indiwvidual payoffs
they achieve separately. This is Nash's cooperative bargaining
concept in which bargaining is considered as a special kind of
bimatrix games.

@ In another concept, which is called Rubinstein's non-cooperative
bargaining concept, parties choose strategies separately and
attempt to reach an equilibrium, we have a non-cooperative setting
of alternating offers. This bargaining game is sequential, and a
rollback reascning (backward induction) is used to find an
equilibrium.
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VII.2. Cooperative Bargaining Games

@ In this type of bargaining there Let the payoff matrix of the bargaining game be:
are three stages:

It is necessary for the (29 5,12
players to fix their BATNA; 136 o)
They need to specify the . . .

cooperative excess wvalue; and display it. Thus we have a convex polygon P whose points are a

Th hould negotiat th .
division of the sueplus. = °C  wvector constituted by the payoffs:

@ Nash's cooperative solution is LY
based on some plausible [
principles: B(5/12)

Individual rationality: the T — A(9,9)
result of agreement (u?, %) is
better than the status gquo (u”, F SRy BATNA

v') ; W) _Se(13,6)

Possibility: there exists a 3

solution of the bargaining

game, i.e., (u?, +? & P;

Pareto efficiency: there is no 5o

points in P, which dominates Dy0,0)L=

the agreement;

Invariance to linear changes 2 : 5 H H
in the payoff scale and to Parties worth making an agreement if both achieve a grater gain than

removal of irrelevant their disagreement values guaranteed by (u’, ¥'). So (u’, ¥') is the
outcomes: either the shrinking g g "': ' l ( ! }

or magnifying of P or the status quo payoff under which they will not come to an agreement. So,
removing of dominated pointes . X o

does not change the solution the solution will be inside the green area of the polygon. But the
of the negotiation; . .

Symmetry: the players are points which are not dominated by another point of the green area lie

;‘:ﬁﬁiﬁﬁﬁ{; _ only in their payofL i the bold part of line BA. This is called the /ine of agreement.

L
=
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VII.3. Solution Conceptions of Bargaining Games

@ Nash's theorem: Suppose there are u > u' and v > v', and function g(u, v) =
(u = u') (v - v') takes its maximum at point (u°, v° . Then @(u', v')=(u?, v°% is
the only function that satisfies the principles of Nash's solution for a
cooperative bargaining game, and thus (u? v° is the solution to the bargaining
problem.

@ Based upon Nash's theorem, there are several methods to specify (u?, v°).

The solution conception of Nash:

* First, both parties in the bargaining threaten each other. They choose a
threatening strategy (u*, v') what they play if the negotiation is failed.
This (u', v') will be the status quo payoff of the bargaining game.

* Both parties announce their threatening status quo.

* If the other is willing to accept this, the solution of the bargaining
problem will be (u°, v°) provided u° > u' and v’ > v*.

The solution conception of Shapley:

* In this conception the negotiation is no so aggressive than in that of
Nash. Parties choose a security status quo (u*, v'), which guarantees them
a payoff they want to achieve.

* To find solution (u°, v%), you should calculate u‘ and v' by applying

d d"h ¢ . : b
formula to the payoff matrix >X< of both
(a+d)=(b+c) c d

players. Then, you should find the maximum of function g(u, v) on the
line of agreement.
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VII.4. A ”used car” example

@ Seller will not sell his car for a
price less than $3000, because this
is the “real”™ P:I‘.”il'.‘!E of the car what
Seller certainly gets for the car.
Buyer has 55000 to buy a car, and is
willing to pay a maximum price 54000
for the seller's car.

Their disagreement wvalues: u* = 53000
to the Seller and v = 55000 to the
Buyer. The total of the disagreement
values is: u“+v'= S8000.

@ Suppose Buyer proposes $3500 and the
seller accepts it. Thus the gain
from the trade is: M = 54000 (what
the car is worth for the Buyer) +
51500 (which remains at the Buyer
after the business) + 53500 (what
the Seller gets for his car) =
£9000. And the surplus is 59000 -
5B000 = $1000.

@ The result of the negotiation is a
fair distribution over the surplus,
5500 for both parties: Seller will
have 53500 without a car, and the
Buyer will get the car what he
assess at $4000 and will hawve 51500
in cash.

@ Checking back the result by applying
cooperative bargaining model (see on
the right): u® = $3500 and +* =
$5500.

@ Owning to the bargaining situation
now, the solution may go along in
Nash or Shapley fashion, that is,
{u", v*} is both security and
threatening status quo now.

Jozsef Zoltan Malik

BUYER g
9000
5000 | —
@', v)
> SELLER
3000 9000
v =u + 9000

g(u, v) = (u-u*)-(v-v*) = max{g}
g(u, v) = (u - 3000) - (v - 5000)
g(u) = (u - 3000) - (4000 - u) = -u* + 7000u - 12,000,000

. ||

U
Vi
0 u; = 3000, u; = 4000
JI.." “1 u’=(u+ uy) /2 = 3500
“1;’ ‘1 u, =- u’ + 9000 = 5500
L 1 :’
MAX: T u
— + _I'Iz I ]
|..I|:|I 1:'..[1 1..|2l|I : :
] I

Remark: To find max{g}, we may use the derivative of g(u):

g'(u)=-2u+7000=0 = u?=3500
vl=.u®+ 9000 = 5500
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VII.S. Non-Cooperative Bargaining Games

@ A non-cooperative bargaining game is an
alternating offers model of negotiation. It
is a sequential move game where players hawve
perfect information at each move. Players
take turns making alternating offers, with
one offer per round. Round numbers:
t=1,2,3, ..

] Let x(t,) be the amount that player 1 ask
for in bargaining round t,, and let y(t,) be

the amount that player 2 asks for in Round 1
bargaining round t,. Impasse x(1), M-x(1)

* Player 1 begins in the first round by
proposing to keep x(l) for himself and - Player 2
giving Player 2 M—-x(l1l). If Player 2 accepts, u.
the deal is struck. If she rejects, another Accept
bargaining round may be played. _

« In round 2, Player 2 proposes to keep v(2) Player 2 ®(1), M-x{1)
for herself, and M-y (2) for Player 1. If -----------o st g s mmm =
player 1 accepts, the deal is struck, Impasse M=yw(2), w(2) Round 2
otherwise, it is round 3 and Player 1 gets
to make another proposal. u*, v* Playerl

@ Bargaining continues in this way until a
deal is struck or no agreement is reached. Accept
Then, both players earn their disagreement
values, u“and v". M-y(2), yi(2)

@ When does this bargaining game end, as it  -—---=--=-=—----- =N - --------—-=—=-==-=—-
happens in reality? How can the parties put Impasse %(3), M-x(3) Round 3

an end to the game? Etc.

Both sides have agreed to a deadline in u*, v Player 2
advance (or M = 0 at a certain date).

The gains from the trade, M, diminish in
value over time, and may follow u” + v".

The players are impatient, because time
is money.
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VII.6. Impatience in Bargaining

Q Players are impatient if they prefer money now to money received later in
later rounds. Impatience can be due either to the time of money or to
uncertainty that the game continues. Impatience can be considered as a
discount factor:

. As for the time of money: players prefer $1 now, invest it at interest rate
r and receive 51 -(l+4r) = S(l4r) one round later, rather than wait and
receive 51 next round.

. As for uncertainty: if 0 €« p € 1 is the probability that the bargaining
game continues from one round to the next, then $1 next round is worth only
$1- p = $p.

@ “"Bargaining over a house” example: Suppose the minimum price a seller will
sell her house for is $150,000, and the maximum price the buyer will pay for
the house is 5£160,000. Therefore, M = $510,000.

= Suppose both players have the exact same discount factor, d = .80, i.e., r
= .25, since d=1/(1+r) .

@ Finitely repeated analysis: Suppose there are only two rounds of bargaining,
because the buyer has to start a new jeob in another state and needs a ancother
house. Suppose the buyer makes a proposal in the first round, and the seller
makes a proposal in the second round.

. In the second and final round, the Seller will propose a price of £5$160,000,
and so to keep all of M = $10,000 for herself.

* Move now to the first round. In the first round, the Buyer will have to
offer the Seller the equivalent of 510,000 at the end of the second round.
This amount is: 3510,000- 4 = $8000.

. If the Buyer offers anything less, the Seller will reject the proposal, as
she will do better as the proposer in the second and last round.

* Therefore, the Buyer offers $8000 in round 1 and the seller accepts. The
purchase price of the home is $150,000 + 58000 = 5158,000.

* HNote that while there are two rounds, bargaining ends after the first
round.
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VII.7. Infinitely Repeated Analysis

@ Suppose now there is no end to the number of bargaining rounds.

s+ When Buyer s proposal in round t of x(t) ‘M for himself, must give Seller
an amount that is equivalent to the need the Seller can get in the next
round y(t+l1l) ‘M. The equivalent amount now is d-y(t+l) ‘M.

. Buyer offers (1l-x) ‘M = (d'y) ‘M to the seller, thus x = 1l-d‘y.

**+ By a similar argument, Seller must offer (l-y) M = d'x'M to the Buyer,
thus y = 1-d -x.

. x = 1-d-(1-d'x), x=(1-d)/(1-&2) and y = 1-d-"(1-d'y), v = (1-d)/(1-4?).

. x is the amount the Buyer gets if he makes the first proposal in the very

first round, and y is the amount the Buyer gets if he makes the first
proposal in the very first round. Recall x =y = (1-d)/(1-d%).

-

%+ If the Buyer is the first proposer, he gets x-‘M and the seller gets (1-
x) ‘M. Price is $150,000 +(1-x) ‘M. If the Seller is the first proposer, she
gets y'M and the buyer gets (l-y) ‘M. Price is $150,000 + y M.

* In our “Bargaining over a house” example, the Buyer was the first proposer.

So x = (1-.8)/(1-.8%) = .566. The Seller gets (l1l-x) ‘M = (1-.566) M =
0.444 ‘M. Since M = $10,000, the price of the house is $154,440.
@ Differing Discount Factors: Suppose d; < d;, i.e., the Buyer s discount factor

is less than the Seller s discount factor, that is, the Buyer is less patient
than the Seller.

-

** When Buyer is the first mover, his new offer is (1l-x) ‘M = d;'y'M to the
Seller, and if Seller is the first, she offers (1l-y) M = d; 'x'M to the
Buyer. = x = 1l-dg;'y and y = 1l-d; 'x. The new offer is:
x™¥ = (1-dg)/(1-dg'dy). It is easy to see that (1-dg)/(l-d;-'dy) = x"™ < x =
(1-d) / (1-a?) .

@ Practical lesson: Bargainers do not know one another's discount factors, but
may try to guess these values. The more patient player gets the higher
fraction of the amount M that is on the table. So bargainers signal they are
patient even if they are not. They have a “poker face”.
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VII.8. Auctions

@ An auction is a negotiation (bargaining)
mechanism where

* the mechanism is well-specified (it runs

according to explicit rules) ;
* the negotiation is mediated;

* exchanges are market/currency-based;

@ Mediation:

* In a traditional auction,

the mediator is the auctioneer,
who

* manages communication and information exchange between
participants;
* provides structure and enforcement of rules.

* The auctioneer is not an agent or a participant in the
negotiation.

@ Types of Autions:

*

% Open vs. sealed-bid (Question:
participants are bidding?)

“* One-sided wvs. two-sided (Question:
submit bids, or just buyers?)

%+ Clearing policy (Question: when are winners determined;
occasionally, continuously, once?)

%+ Number of bids allowed (Question: One,

do you know what other

do buyers and sellers both

many?)
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VII.8. Some Classic Auction Types

@ English Auctions

* These are the most common auctions in
practice. Bids ascend,
winner gets the item at the price he bid.
* Optimal strategy: bid $0.01 more than the
next highest person.

@ Dutch-style Auctions

* Used to sell tulips in Dutch flower markets.

* One-sided (only buyers bid), bids are
publicly known and must be decreasing.

* Auction closes when anyone accepts (usually
closes quickly).

@ Vickery Auctions

* One-sided (only buyers bid), bids are
publicly known (turns out not to matter
whether bids are secret).

* Highest bid receives the good, pays second-
highest bid.

* Optimal strategy: bidding your actual
valuation, that is, truth-telling is a
dominant strategy.
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