
Three Players, mixed

Recall that in the 2× 2 case (two players, two actions) we computed mixed equilibria by

imposing indi�erence conditions among the actions with positive probability: indi�erence of

expected payo� of player 1 determined play probabilities of 2 and vice versa.

Here we consider a game with three players, each still with two actions. In this case to

compute the expected payo� of say player 1 we have to weight the four possibilities corre-

sponding to what the others do (in the 2×2 case there were two possibilities only, what 2 was

doing). Consider the game below. In the picture 1 and 2 choose as before but there is also

player 3 who chooses Left or Right, meaning she chooses one of the two matrices; the payo�s

are ordered naturally; mixing probabilities are also indicated: 1 plays Up with probability p,

2 Left with probability q, 3 plays Left with probability r. If 1 plays Up her expected payo�

is r · q · 0 + r(1− q) · (−4) + (1− r)q · 3 + (1− r)(1− q) · 1 - etc.
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Now: �rst show that there is no pure strategy equilibrium; next �nd the fully mixed

equilibrium. Note that 1 and 2 are symmetric in the computation of the expected payo�s

(Left corresponding to Up and Right to Down) so in equilibrium it must be p = q; this

greatly simpli�es computation. The answer is (p, q, r) = (1/2, 1/2, 8/15). Finally show that

any mixed equilibrium must be fully mixed; this implies that the equilibrium you have found

is the only one.
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