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Normal form games (reminder)

•



How to play

• We will address the issue of how a perfectly 
rational agent would play:
– This is a first step toward more realistic situations 

(not in this course)
– This is a normative approach (not always 

descriptive)
• We will examine two different solution 

concepts:
– Rationalizable strategies
– Nash equilibrium  



Dominated strategies 

• Informally, a player’s strategy is dominated if 
there exists another strategy that gives the 
player a higher utility regardless of the 
decision made by the other players. 

• A rational player will never use a dominated 
strategy, as that behavior is inconsistent with 
utility maximization.



Dominated strategies

Formally they are defined as follows:

A strategy 𝑠! ∈ 𝑆! is dominated if there is 
another strategy 𝑡! ∈ 𝑆! such that ∀𝑠"! ∈ 𝑆"!
we have:

𝑢! 𝑠! , 𝑠"! < 𝑢! 𝑡! , 𝑠"!

Note: sometimes it is called strictly dominated 
strategy, but the “strictly” part is just an emphasis.



Dominated strategies.
Example

The prisoner’s dilemma 

• For any of the prisoners, the strategy Cooperate (C) 
is dominated by the strategy Defeat (D).

• After the elimination of strategies C, we are left with 
(D,D) as the solution of the game.

Prisoner 2

C D

Prisoner 1
C -1, -1 -5, 0

D 0, -5 -4, -4



Rationalizable strategies 

• Let us have the game 𝑁, 𝑆, 𝑢  and eliminate all 
dominated strategies.

• We will have a new game 𝑁, 𝑆!, 𝑢 .
• In this new game we can proceed again to eliminate

dominated strategies to obtain the game 𝑁, 𝑆", 𝑢 .
• We continue iteratively until no more strategies can be 

eliminated.
• If we stop at 𝑆#, this will be the set of rationalizable 

strategies.



Rationalizable strategies 

• The order of elimination of dominated 
strategies does not affect the result.

• Careful!: Weakly dominated strategies cannot 
be eliminated to find the set of rationalizable 
strategies.



Rationalizable strategies. Example
• Consider the game

• B3 is dominated by B1:

• Both A1 and A2 are dominated by A3.

B1 B2 B3

A1 1, 1 0, 0 -1, 0

A2 0, 0 0, 6 10, -1

A3 2, 0 10, -1 -1, -1

B1 B2

A1 1, 1 0, 0

A2 0, 0 0, 6

A3 2, 0 10, -1



Rationalizable strategies. Example
• After the last iteration we have:

• B2 is dominated by B1, so that {(A3, B1)} is the 
set of rationalizable strategies.

• In this example we found just one profile in 
the set, but there may be many.

B1 B2

A3 2, 0 10, -1



More on domination
•



Nash equilibrium
(intuitions)

• The concept of Nash equilibrium identifies the 
strategy profiles for which no player has any 
incentive to deviate if he thinks that the other 
players will play according to the equilibrium. 

• Each player is playing their best strategy given 
the play of the rest.

• No player has an incentive to unilaterally 
change their strategy.



Nash equilibrium 

•



Nash equilibrium
and razionalizable strategies

• A strictly dominated strategy can never be 
part of a Nash equilibrium.

• The set of razionalizable strategies includes all 
the Nash equilibria of the game.

• In a game where each player has only one 
rationalizable strategy, the set of 
rationalizable strategies constitutes the only 
Nash equilibrium.



Nash equilibrium. Calculation

•



Nash equilibrium. Calculation

•



Nash equilibrium. Examples

Coordination

NE = {(I1,I2), (D1,D2)}

Player 2

I2 D2

Player 1
I1 1, 1 0, 0

D1 0, 0 1, 1



Nash equilibrium. Examples

Battle of the sexes

NE = {(F1,F2), (B1,B2)}

Player 2

F2 B2

Player 1
F1 2, 1 0, 0

B1 0, 0 1, 2



Nash equilibrium. Examples
Prisoner’s Dilemma

NE = {(D1,D2)}

Player 2

C2 D2

Player 1
C1 -1, -1 -4, 0

D1 0, -4 -3, -3



Nash equilibrium. Examples
•

Player 2

H T

Player 1
H 1, -1 -1, 1

T -1, 1 1, -1


