
Game theory



ALICE picks D

BOB picks C

BOB gets 2

ALICE gets 2



Alice and Bob are in Nash equilibrium if Alice is making the best 
decision she can, taking into account Bob's decision, and Bob is 
making the best decision he can, taking into account Alice's 
decision.

Nash equilibrium



Prisoner’s dilemma





Iterated Prisoner’s dilemma (IPD)



Axelrod, Evolution of Cooperation, 1984

Winner’s in human v human tournament used Tit-For-Tat strategies

Groups play IPD



A genetic algorithm learns to beats the humans!

… because it punishes weak players



Probabilistic strategies e.g. ‘Work or Shirk’

Monkeys can play work or shirk



r < 2 r > 2



r=2.2 3.8

80% of sites adopt the strategy of a  
neighbor w prob. ~ payoff diff.

Adopt the strategy of the best neighbor in 3x3

Sites adopt the strategy of a  
neighbor

Blue = cooperate; red = defect; yellow = sit out




































