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Examples
• Consider again Battle of the Sexes.

• Intuitively, the best outcome seems a
50-50 split between (F, F ), (B,B).

• But there’s no way to achieve this, so
either someone loses out (unfair) or
both players often miscoordinate

• Another example: Traffic Game
go wait

go −10,−10 1, 0

wait 0, 1 −1,−1

60 3 Competition and Coordination: Normal form games

Rock Paper Scissors

Rock 0 −1 1

Paper 1 0 −1

Scissors −1 1 0

Figure 3.6 Rock,Paper, Scissors game. 

 B         F

B 2, 1 0, 0

F 0, 0 1, 2

Figure 3.7 Battleof the Sexes game.

3.2.2 Strategies in normal-form games

We have so far defined the actions available to each player in a game, but not yet his
set ofstrategies, or his available choices. Certainly one kind of strategy is to select
a single action and play it; we call such a strategy apure strategy, and we will usepure strategy
the notation we have already developed for actions to represent it. There is, however,
another, less obvious type of strategy; a player can choose to randomize over the set of
available actions according to some probability distribution; such a strategy is called
a mixed strategy. Although it may not be immediately obvious why a player shouldmixed strategy
introduce randomness into his choice of action, in fact in a multi-agent setting the role
of mixed strategies is critical. We will return to this when we discuss solution concepts
for games in the next section.

We define a mixed strategy for a normal form game as follows.

Definition 3.2.4 Let (N, (A1, . . . , An), O, µ, u) be a normal form game, and for any
setX let Π(X) be the set of all probability distributions overX. Then the set ofmixed
strategiesfor player i is Si = Π(Ai). The set ofmixed strategy profilesis simply themixed strategy

profiles Cartesian product of the individual mixed strategy sets,S1 × · · · × Sn.

By si(ai) we denote the probability that an actionai will be played under mixed
strategysi. The subset of actions that are assigned positive probability by the mixed
strategysi is called thesupportof si.

Definition 3.2.5 Thesupportof a mixed strategysi for a player i is the set of pure
strategies{ai|si(ai) > 0}.
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Intuition

• What is the natural solution here?

• A traffic light: a fair randomizing device that tells one of the agents
to go and the other to wait.

• Benefits:
• the negative payoff outcomes are completely avoided
• fairness is achieved
• the sum of social welfare can exceed that of any Nash equilibrium

• We could use the same idea to achieve the fair outcome in
battle of the sexes.

• Correlated Equilibrium (informal): a randomized assignment of
(potentially correlated) action recommendations to agents,
such that nobody wants to deviate.
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