
Plan for Today

� Price of anarchy
� Selfish routing
� Network formation games
� A market sharing game

� Brief discussion of second homework

� Brief discussion of fair allocation
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Price of Anarchy
� Explores games that arise �in the wild�, such as in Internet 

settings.

� Tries to understand the impact of selfish behavior on society 
by comparing the overall performance attained in equilibrium 
when players behave selfishly to the performance that could be 
attained if decisions were made by a centralized authority.



Selfish Routing [Roughgarden, Tardos]
� Model network as directed graph. 
� We assume network users are selfish -- in equilibrium each 

user will choose a route that minimizes their travel time, given 
what everyone else is doing.

� What will the traffic be in equilibrium?
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Braess�s Paradox
� Small changes can lead to counterintuitive behavior.
� Example: Government builds a new, very fast highway.
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Price of Anarchy  
[Koutsoupias, Papadimitriou]
� How bad can selfishness be for society?

Social optimum:  3/2

Selfish equilibrium: 2

Avg latency at selfish equilibrium

Avg latency at social optimum
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Price of Anarchy
� How bad can selfishness be for society?

� Previous example is worst case (any network, affine latency 
functions)

Avg latency at selfish equilibrium

Avg latency at social optimum
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Pigou-Like Networks
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Network formation games
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