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Social Games

=We are interested in modeling several self-interestedparties (i.e., 

agents) that repeatedly interact with each other

» Governments

» Terrorist groups

» Crime organizations

» Civilians

= Performance of agents depends on how well they interact with 

each other

=Objective: decide how to interact with different parties so as to 

maximize the performance of an agent

Agent1 Agent2

Interaction
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Limitations of Existing Techniques

= Most existing game-theoretic research

» Studies problems at an abstract 

mathematical level

» Neglects many features that can 

occur in the real world

= This talk focuses mainly on one such 

feature: noise (i.e., errors in interaction)

Agent1 Agent2

Interaction

= Two kinds of noise:

» Accidents: An agent intends to do X, but accidentally does Y instead

Åe.g., slippery hands, car accidents, sabotage by ñinvisibleò spies

» Misinterpretations: One agent thinks another agentôs action was different 

from what the other agent actually did

Åe.g., miscommunication due to poorly-written email, dirt on eye-glasses

= Noise can cause serious problems

= How to deal with noise?

noise
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I Will Discuss

= Iterated Prisonerôs Dilemma (IPD)

» A game that is widely used for studying cooperation among agents.

= Noisy Iterated Prisonerôs Dilemma

» IPD with error in the interaction

= Symbolic Noise Detection

» Ways to

ÅBuild model of the other player, based on their past behavior

ÅUse the model to detect noise

= Derived Belief Strategy (DBS)

» A strategy for playing IPD in noisy environment

ÅMinimize the effect of noise in the learning of opponent model using 
symbolic noise detection

ÅMore accurate opponent model Ý higher quality of decision

= Performance

» 20th Anniversary IPD Competition

= Generalizations

» Other games similar to IPD
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Prisonerôs Dilemma

= Two suspects are arrested by the 

police (and become prisoners)

= But the police does not have 

sufficient evidence for a 

conviction.

= The police want the prisoners to 

betray each other.

Should I 

betray him?

Will he 

betray me?

Prisoner2

Prisoner1

Cooperate

(Not Betray)

Defect

(Betray)

Cooperate

(Not betray)

Prisoner1: 1 year

Prisoner2: 1 year

Prisoner1: 5 years

Prisoner2: free

Defect

(Betray)

Prisoner1: free

Prisoner2: 5 years

Prisoner1: 3 years

Prisoner2: 3 years
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Prisonerôs Dilemma (cont.)

Prisoner2

Prisoner1
Cooperate Defect

Cooperate 1, 1 5, 0

Defect 0, 5 3, 3

No matter what the 

other prisoner does, 

I better defect

=What will the prisoners do?

» Sadly, both prisoners betray 

each other

» because they are self-

interested and they do not 

completely trust each 

other.

Nash

Equilibrium
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Iterated Prisonerôs Dilemma

= But this game is nota zero-sum game.

» The prisoners can think ñwin-winò

= How can the prisoners cooperate with 

each other?

= Solution: if the same prisoners play the 

game many many timesé

» ñpunishò the other prisoner if he 
does not cooperate in the past

» Due to this threat of punishment, 

cooperation can(not must) emerge

= The new game is called Iterated 

Prisonerôs Dilemma(IPD)

Wait a minuteé If I betray my partner, 

he will betray me in future

C C

C C

C

C C

C C

C C

: :

C

Timeline
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Example:
= A real-world example of the IPD, described in Axelrod (1997):

» Trench warfare in World War I

= Incentive to cooperate:

» If I attack the other side, then theyôll retaliate and Iôll get hurt

» If I donôt attack, maybe they wonôt either

= Result: emergence of cooperation

» Even though the two infantries were supposed to be enemies, they 

avoided attacking each other

= This was one of the reasons why World War I lasted so long

German

infantry
British

infantry
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Evolution of Cooperation

= Question: In general, under what conditions 
will cooperation emerge in a world of egoists 
without central authority?

= Answer: hard to tell 

= IPD is the ñfruit flyò in the study of evolution of 
cooperation

» ñThe Selfish Geneòby Richard Dawkins 
(1976)

» ñThe Evolution of Cooperationò by Robert 
Axelrod (1984)

ÅHis paper on IPD was cited 2000 times!

= A cross-disciplinary topic

» political science (foreign policy)

» economics and business (trading, auction)

» biology (evolution, animal behaviors),

» social science (group behaviors)

» and lately, computer science (peer-to-peer 
computing, bitTorrent)

» How about AI? (multi-agent system, 
computer games)


