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CHAPTER 5

Partial Observability

In the previous chapters we assumed that the world state is fully observable to the agents. Here
we relax this assumption and examine the case where parts of the state are hidden to the agents.
In such a partially observable world an agent must always reason about his knowledge, and the
knowledge of the others, prior to making decisions. We formalize the notions of knowledge
and common knowledge in such domains, and describe the model of a Bayesian game for
multiagent decision making under partial observability.

5.1 THINKING INTERACTIVELY

In order to act rationally, an agent must always reflect on what he knows about the current
world state. As we saw in Chapter 2, if the state is fully observable, an agent can do pretty
well without extensive deliberation. If the state is partially observable, however, the agent
must first consider carefully what he knows and what he does not know before choosing an
action.

In a multiagent system, partial observability forces a rational agent to think interactively,
that is, to take into account the knowledge of the other agents in his decision making. In
addition, an agent must consider what the other agents know about him, and also what they
know about his knowledge. In the previous chapters we have often used the term common
knowledge to refer to something that every agent knows, that every agent knows that every
other agent knows, and so on. In this chapter we will define knowledge and common knowledge
more formally, and illustrate some of their implications through examples.

Partial observability may have various consequences to the decision making of the agents.
For instance, optimal planning under partial observability can be a hard problem even in the
single-agent case ( 57). In the multiagent case, optimal planning
under partial observability is pmvabl}_r' intractable ( t y 2002). The latter is due to
the fact that, as stated above, each agent must take into account the knowledge of each other
agent in its decision making, which can significantly increase the complexity of the problem.
Later in this chapter we will see how the model of a Bayesian game can be used for multiagent
decision making under partial observability.




