


Extensive Form Strategies

A strategy of a player is a complete contingent-plan :
determining which action he will take after each history

he is to move ( including histories that will not be reached
according to his own strategy!)

Let A(h)= {a|(h,a) e H} for each he H\ Z.

A pure strategy  of player 1 is a function s; that associates
an action in  A(h) to each history h for which P (h)= 1.

A behavioral strategy Bj of player 1 associates a proba-
bility distribution in A( A(h)) to each history h for which
P(h) = 1.



Nash Equilibrium

Given ' = (N, H, P,u), a profile of behavioral strategies
and a non-terminal history h, let

O(B|h)

denote the distribution over Z induced by [ starting at
history h. Let O(B) := O(B|0). (see O&R p213)

A profile of behavioral strategies 5* is a Nash Equilibrium
if for any < and g;:

u; (O(B87)) > u;(O(B;, 5Z;)).



Battle of the Sexes with perfect information

Normal Form (XY =[X]|O,Y|B]) :

OO OB BO BB

(2,1) (0,0) (0,0 (1,2)

Of21 21| 00| 00
B 00| 12 00 | 1,2
Nash Equilibria?




What 1s wrong with this NE?

(2,1) (0,0) (0,0 (1,2)



Seguential Rationality & Backwards
| nduction

2,3

10 02 3l



Backwards Induction (for finite & perfect info. games)

~ Take any node preceding aterminal node

*Pick one of adistribution over actions that gives the
player who moves at that node the highest payoff

Assign this payoff to the node at the hand,;

Eliminate all the moves and the
terminal nodes following the node

Yes .
ny non-termin
node To obtain all
Backwards Induction
NoO outcomes, repeat this
agorithm for all
Cl' he picked moves> possible resolutions

of step *.



Subgame Perfection

A profile of behavioral strategies 5* is a Subgame Perfect
(Nash) Equilibrium (SPE) if for any h € H\ Z, i € N,
and Bz

ui(O(B%h)) = wi(O(B;, B;lh)).

Definition: I is finite if H is finite. I has finite horizon
if the maximum length of histories in H is finite.

Theorem: In finite horizon perfect information games,
backwards induction outcomes correspond exactly to sub-
game perfect equilibria.



Single-Deviation Principle

An perfect info. extensive-form game is continuous at in-
finity if, given any ¢ > 0, there exists some ¢t such that, for
any two terminal histories that agree in the first ¢t actions,
the payoff difference of each player is less than e.

Theorem: Assume that I is continuous at infinity. Then 3
is a SPE iff for any nonterminal history h, player i = P(h)
cannot increase his conditional payoff at h by deviating
from his strategy only at A, i.e. for any ﬁg that agrees with
B; except on h:

ui(O(B;, Bih)) > ui(O(B;, B—i|h)).





