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Stochastic games provide a versatile model for the modelling of
systems that consist of several components and are under the in-
fluence of random events. So far, their analysis has concentrated
on the case of only two players who play against each other. In
this work, we advance the algorithmic theory of stochastic games
to incorporate more than two players whose objectives may not
necessarily be conflicting.

Several solution concepts have been proposed for games with mul-
tiple players. We concentrate on Nash equilibria and their refine-
ments, provide a rigorous analysis of their complexity in stochastic
games, and construct efficient algorithm for special cases. In partic-
ular, we establish that, while finding any equilibrium is computa-
tionally manageable, it is harder to find one which fulfils certain
constraints on the payoff, such as requiring that the “good” players
who represent the system win almost surely. The exact complexity
depends on the type of strategies that is allowed and ranges from
polynomial time to undecidability.
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