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Imperfect Information Games

Imperfect Information Games

@ Sometimes agents have not observed everything, or else
can not remember what they have observed
Imperfect information games: Choice nodes H are
partitioned into information sets.
@ If two choice nodes are in the same information set, then
the agent can not distinguish between them.

@ Actions available to an agent must be the same for all
nodes in the same information set



Example

0,0 1,2 1,2 0,0



Example

Information sets for agent 1
Iy = {{@}7 {(L>A)> (L> B)}}
I = {{L}}

00 12 1,2 0,0



More Examples

Simultaneous Moves Imperfect Recall

1,0 100,100 51 2,2



Strategies

@ Pure strategy: a function that assigns an action in A;(l;) to
each information set |; € 7;
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Strategies

@ Pure strategy: a function that assigns an action in A;(l;) to
each information set |; € 7;

@ Mixed strategy: probability distribution over pure
strategies

@ Behavorial strategy: probability distribution over actions
available to agent i at each of its information sets
(independent distributions)



Behavorial Strategies

Definition
Given extensive game G, a behavorial strategy for player i
specifies, for every |; € Z; and action & € Ai(l;), a probability

Ai(ai, Ii) > 0 with
> Mail) =1
aiEAi(h)



Imperfect Information Games

Example

Mixed Strategy:
(0.4(A,G), 0.6(B,H))

Behavorial Strategy:
@ Play A with probability 0.5
@ Play G with probability 0.3




Mixed and Behavorial Strategies

In general you can not compare the two types of strategies.

But for games with perfect recall

@ Any mixed strategy can be replaced with a behavorial
strategy

@ Any behavorial strategy can be replaced with a mixed
strategy



Imperfect Information Games

Example

Mixed Strategy:
(<0.3(A,L)>,<0.2(A,R)>,
<0.5(B,L)>)

Behavorial Strategy:

@ Atlq: (0.5,0.5)
@ Atly: (0.6, 0.4)
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