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Solution Concepts

• In single agent settings, there is the notion 
of optimal strategy

• In multiagent setting, situation is more 
complex. Best strategy depends on the 
strategies of other agents

• Solution concepts – certain subsets of 
outcomes that are interesting

• Pareto optimality, Nash equilibrium



Pareto Optimality

• For an outside observer, can some 
outcomes of a game be said to be better 
than another?

• Sum of agents utilities? Except utility 
functions only encode preferences, not 
directly comparable between agents

• However, if all agents’ utilities increase, 
that is clearly better



Pareto Optimality



Pareto Optimality

• Every game must have at least one Pareto 
optimum. And must have one with pure 
strategies

• Some games will have multiple – in zero-
sum games, all strategy profiles are Pareto 
optimal

• In common-payoff games, all Pareto 
optimal strategy profiles have the same 
payoffs
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Nash Equilibrium

• Suppose a player knew how the other 
players were going to play

• Then the optimal strategy is simple, like 
single agent setting



Nash Equilibrium



Examples

• Battle of the Sexes also has a mixed 
strategy equilibrium: 



Examples



How to interpret mixed 
strategies?

Consider penalty kick in soccer game
• Possible interpretations:

● Roll dice in head
● Each player’s assessment of how likely 

the other players are to deterministically 
select an action

● Game played many times repeatedly
● Pure-strategy agents selected randomly 

from larger pool
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Brouwer Fixed Point 
Theorem

• Let K be a convex, compact set of 
Euclidean space. Then any continuous 
function from K to K has a fixed point.



Existence of Nash 
equilibria



Existence of Nash 
equilibria



Solution Concepts 
for Normal-Form 
Games – Maxmin



Solution Concepts

• In single agent settings, there is the notion 
of optimal strategy

• In multiagent setting, situation is more 
complex. Best strategy depends on the 
strategies of other agents

• Solution concepts – certain subsets of 
outcomes that are interesting

• Pareto optimality, Nash equilibrium



Maxmin Value



Maxmin Value



Minmax Value



Minimax Theorem


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21

