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Best Response
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Definition
A strategy s∗i is a best response of player i to a strategy profile s−i
selected by all other players if it provides player i a larger payoff
than any of his available strategies si ∈ S.

Vi(s∗i , s−i) ≥ Vi(si, s−i) for all si ∈ S

Two-player Version
Let S1 be the strategy set for player 1. Then strategy s∗1 is a best
response for player 1 to player 2’s strategy s2 if

V1(s∗1, s2) ≥ V1(s1, s2) for all s1 ∈ S1



Characterizing Rational Behavior
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A best response function (sometimes called a reaction function) for
player imaps given strategy profiles s−i ∈ S−i for all other players
into strategies in Si that are best responses to s−i.

Best responses do not have to be unique.
characterizes a player’s behavior as it gives a complete
description of the strategies rationality dictates they will
choose given the strategies selected by other players.
Players “use” the best response function of other players
to anticipate their behavior (or counter-moves) given the
strategies everyone else uses.
Use requires common knowledge of rationality and that
player’s have correct beliefs about the strategies being
used by other players.



PDwith IDSDS
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Game: Prisoner’s Dilemma

Player 1

Player 2

Silent Confess

Silent -1, -1 -10, 0

Confess 0, -10 -5, -5



PDwith IDSDS
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Game: Prisoner’s Dilemma

Player 1

Player 2

Silent Confess

Silent X -1, -1 X -10, 0

Confess X 0, -10 -5, -5

Both players have a dominant strategy of Confess. Using IDSDS we
can eliminate all strategies and get the unique and Pareto
inefficient outcome.
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Game: Prisoner’s Dilemma

Player 1

Player 2

Silent Confess

Silent -1, -1 -10, BR 0

Confess BR 0 , -10 BR -1 , BR -1

Mutual best response is a Nash Equilibrium. When both players
have dominant strategies, a Nash equilibrium requires that they are
played.



Best Response Function for PD
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S2

Silent

Confess

S1

Silent

Confess

BR1(s2)
S2

Silent

Confess

BR2(s1)

f(s2) = BR2(BR1(s2))
f : S2 → S2

A fixed point of a function f : S2 → S2 is a point (strategy) s such
that f(s) = s. Fixed points are often used in economics to model
equilibria - they represent stable points, or steady states.
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Game: Technology Investment Coordination

Firm 1

Firm 2

Bluray HD-DVD

Bluray 3, 1 0, 0

HD-DVD 0, 0 1, 3

IDSDS does nothing to help solve this game.
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Game: Technology Investment Coordination

Firm 1

Firm 2

Bluray HD-DVD

Bluray BR 3 , BR 1 0, 0

HD-DVD 0, 0 BR 1 , BR 3



Best Response Functions Tech Coord
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S2

Bluray

HD-DVD

S1

Bluray

HD-DVD

BR1(s2)
S2

Bluray

HD-DVD

BR2(s1)

We see that both firms prefer to coordinate on a single technology
rather than invest in disparate technologies. If they manage to
coordinate, the result is stable - a Nash Equilibrium. But how do
they coordinate whenmoving simultaneously? (Imperfect
information)



Big Picture
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Games formalize strategic situations with list of players
and rules.
The rules specify when each player gets to act, what they
can do when they act, and how everyone’s actions lead to
outcomes.
Players receive payoffs from outcomes.
Rationality means the players choose strategies
(complete contingent plans) to get the highest personal
payoff they can - given what others do.
This payoff is represented by a number in a table or at a
terminal node in a game tree.
Players care only about this final number, not about
other’s payoffs or their payoffs relative to other players.



Big Picture
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Complete information means that every player’s payoffs
are common knowledge.
Players use common knowledge of payoffs and
rationality to predict the strategies other players would
use.
Even if a player doesn’t knowwhich strategy a player will
use for sure, they can eliminate certain strategies that will
certainly not be used.
Rational players NEVER play strictly dominated
strategies, so they can be deleted.(Weakly dominated is a
different story)
Often this doesn’t tell us much about what will happen,
only what won’t happen.



Big Picture
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Best responses provide a more detailed description of
what a rational player will do given the choices of other
players.
Unlike IDSDS, however, best responses require all players
to have correct beliefs about the strategies other players
will use in order to be useful.
Given assumptions on beliefs, we can derive mutual
best-responses that satisfy everyone’s rationality and are
self-enforcing (stable).
Where IDSDS often fails, there always exists at least 1
Nash equilibria (in mixed strategies).
All mutual best response solutions are also consistent
with those surviving IDSDS.


