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A strategy profile s Pareto dominates a strategy profile t provided every
player strictly prefers the outcome in s than the outcome in .

For example, with two players, a strategy profile (x,y) Pareto dominates a
strategy profile (x’, ') when

up(x,y) > u(x',y") and up(x,y) > uz(x', /).

A strategy profile s is Pareto optimal if there is no other profile that Pareto
dominates s.
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a) Pareto dominates (a,b)
a) Pareto dominates (b, a), and
,a) Pareto dominates (b, ).
a)

is the only Pareto optimal profile.
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» (a,a) Pareto dominates (b, b)
» (a,b) Pareto dominates (b, b), and
» (b,a) Pareto dominates (b, D).
» (a,a), (a,b), and (b,a) are all Pareto optimal.
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Arrows Théorem

» Both (a,4) and (b, ) are Nash
equilibria

» Both (4,a) and (b, b) are Pareto
optimal

» The players want to coordinate by
choosing the same action a or b.
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Column » Both (a,b) and (b,a) are Nash
a b equilibria
, 0 , l » Both (a,b) and (b, a) are Pareto
optimal
1 ,0
» The players want to mis-coordinate

in which one player chooses a and
the other chooses b.
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Coordination and Competition

Column » Both (a,b) and (b,a) are Nash
a b equilibria
, 0 , l » Both (a,b) and (b, a) are Pareto
optimal
Y z Y O
» Players want to mis-coordinate, and

both prefer choosing b while the
other chooses a.
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Cailin O’Connor (2019). The Origins of Unfairness: Social Categories and Cultural Evolution. Ox-
ford University Press.
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a b » Both (a,b) and (b,a) are Nash
equilibria
cal 22 | 1,3
o » All profiles except (b, b) are Pareto
timal
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» Also called the “hawk-dove game”
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» (a,a) and (b, b) are the Nash
equilibria

» (a,a) Pareto dominates (b, b)

» Choosing a may lead to a better
outcome, but it is riskier.
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B. Skyrms (2004). The Stag Hunt and the Evolution of Social Structure. Cambridge University
Press.
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Prisoner’s Dilemma
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» (b,b) is the only Nash equilibrium
» (a,a) Pareto dominates (b, D)

» Typically, a is the “cooperate” action
and b is the “defect” action.

» Often used to represent conflicts

between individual rationality and
cooperative behavior.
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Athletes using performance-enhancing drugs
Two competing companies deciding advertising budgets
Nation-states deciding to restrict CO2 emissions

Two people meet and exchange closed bags, with the understanding that
one of them contains money, and the other contains a purchase. Either
player can choose to honor the deal by putting into his or her bag what
he or she agreed, or he or she can defect by handing over an empty bag.

http://www.radiolab.org/story/golden—-rule/
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“Game theorists think it just plain wrong to claim that the Prisoners’
Dilemma embodies the essence of the problem of human cooperation. On the
contrary, it represents a situation in which the dice are as loaded against the
emergence of cooperation as they could possibly be. If the great game of life
played by the human species were the Prisoner’s Dilemma, we wouldn’t
have evolved as social animals!. . .. No paradox of rationality exists. Rational
players don’t cooperate in the Prisoners” Dilemma, because the conditions
necessary for rational cooperation are absent in this game.” (Binmore, p. 63)

K. Binmore (2005). Natural Justice. Oxford University Press.
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Prisoner’s Dilemma

» S. Kuhn, Prisoner’s Dilemma, Stanford Encyclopedia of Philosophy,
plato.stanford.edu/entries/prisoner-dilemma/

» W. Poundstone, Prisoner’s Dilemma, Anchor, 1993
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