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• Cells – Emergent from macromolecules.

• Organs – Emergent from cells.

• Mind – Emergent from neurons.

• Society – Emergent from individuals.



The hierarchy of disciplines

A fundamental feature of 
science: Describing 

interaction between entities



Entities in biological, social or economic contexts often 
involved in:

Interactive decision problems 



Why Game Theory ? 

Developing a quantitative understanding of interactions between entities that 
have choices.



Clean the room or not?



When two are involved: An interactive decision 
problem

• Two options for each –
1)  Clean  2) Do not Clean

• O1 - You clean & other clean
• O2 - You clean & other don’t
• O3 - You don’t & other clean
• O4 - You don’t & other don’t 
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Preference structure

• Person1: O3 > O1 > O4 > O2
• Person2: O2 > O1 > O4 > O3

• How do I decide what to do given 
the preferences of both?
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Representing preference structures with numbers:

• Person1: O3 > O1 > O4 > O2
• Person2: O2 > O1 > O4 > O3

• Person1: 4 (O3) > 2 (O1) > 1 (O4) > 0 (O2)

• Person2: 4 (O2) > 2 (O1) > 1 (O4) > 0 (O3)
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Assumption: Preferences are transitive.





Definition of a Game

Image by Christopher X Jon Jensen & Greg Riestenberg, CC BY-SA 3.0
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How to analyse a Game? The Central question:

What should/will Persons 1 and 2 do?

Assume: Simultaneous decision making, no 
communication, players know the payoff 
table
Aim of each person: Maximize the payoff
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Strict and Weak dominance of strategies:

Don’t CleanClean
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• The strategy “Don’t Clean” 
strictly dominates “Clean”.

• The strategy “Clean” is strictly 
dominated by “Don’t Clean”

• Makes no sense to play strictly 
dominated strategies in a game.

Solution: Don’t clean 



Iterated Deletion of Strictly Dominated Strategies (IDSDS)
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• A strictly dominates B
• A strictly dominates D
• C strictly dominates D
• B weakly dominates D
• A is equivalent to C
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Nash equilibrium

“A strategy profile such that no player 
can increase her payoff if others stick 
on to their equilibrium strategies.”

John Nash (1928-2015)
Image from The Encyclopaedia Britannica
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(B,E) is the Nash equilibrium

Finding Nash equilibria:



Important two-person Games

DefectCooperate
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Image by Christopher X Jon Jensen & Greg Riestenberg, CC BY-SA 3.0

1) Prisoner’s Dilemma: 
Defection vs Cooperation

Important setting to address the problem of 
evolution of cooperation.









2) Stag hunt
Trust vs Risk

HareStag
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Image by Christopher X Jon Jensen & Greg Riestenberg, CC BY-SA 3.0

Evolution of cooperation, coordination.





3) Battle of Sexes
Coordination vs Distribution

ShoppingFootball
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4) Hawk-Dove or Chicken or Snow-drift
Brinkmanship vs Capitulation
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Image by Christopher X Jon Jensen & Greg Riestenberg, CC BY-SA 3.0



5) Matching Pennies
Total conflict
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• Finding Nash equilibria of Games: A search problem. Perform 
IDSDS first.

• Do people play Nash strategies ?



Let’s play a Game:

• Write on a peace of paper whether you want 

Cadbury or Candy

• If 5 or less persons write Cadbury, I will grant everybody’s wish.

• Otherwise nobody gets anything.



Why one would/should play Nash strategies? 

• No regret.

• Self-enforcing agreement.

• Viable recommendation.

• Rationality with correct 
beliefs.
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