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Figure 6.1 Twice-played Prisoner’s Dilemma.

(e.g., the computation of Nash equilibria can be provably faster, or pure-strategy Nash
equilibria can be proven to always exist).

In this chapter we will present various different representations that address these
limitations of the normal and extensive forms. In Section 6.1 we will begin by con-
sidering the special case of extensive-form games which areconstructed by repeatedly
playing a normal-form game, and then we will extend our consideration to the case
where the normal form is repeated infinitely. This will lead us to stochastic games in
Section 6.2, which are like repeated games but do not requirethat the same normal-
form game is played in each time step. In Section 6.3 we will consider structure
of a different kind: instead of considering time, we will consider games involving
uncertainty. Specifically, in Bayesian games agents face uncertainty—and hold pri-
vate information—about the game’s payoffs. Section 6.4 describes congestion games,
which model situations in which agents contend for scarce resources. Finally, in Sec-
tion 6.5 we will consider representations that are motivated primarily by compactness
and by their usefulness for permitting efficient computation (e.g., of Nash equilibria).
Such compact representations can extend upon any other existing representation such
as normal form games, extensive-form games or Bayesian games.

6.1 Repeated games

In repeated games, a given game (often thought of in normal form) is played multiple
times by the same set of players. The game being repeated is called thestage game.stage game
For example, Figure 6.1 depicts two players playing the Prisoner’s Dilemma exactly
twice in a row.

This representation of the repeated game, while intuitive,obscures some key factors.
Do agents see what the other agents played earlier? Do they remember what they
knew? And, while the utility of each stage game is specified, what is the utility of the
entire repeated game?

We answer these questions in two steps. We first consider the case in which the game
is repeated a finite and commonly known number of times. Then we consider the case
in which the game is repeated infinitely often, or a finite but unknown number of times.
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