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People are not logical. They are psychological.
Anonymous



Introduction

Decision theory develops an economic model 
of a man.
Basic elements:
• Decision maker
• Set of alternatives (actions)
• States of the world
• Outcomes



Example 1

Sunny Rainy

Take an 
umbrella

3 2

Go without 
umbrella

4 1



Related disciplines

• Microeconomics; macroeconomics
• Finance
• Behavioral economics; experiments
• Neuroeconomics; neuromarketing
• Decision making among animals
• Game theory
• Social choice theory



Decision problem



Objects of choice, set X

• Consumption bundle
• Production plan
• Portfolios of K assets
• Number of children
• To cheat or not to cheat



What is x?

• A cold beer on a hot evening three days from 
now in the company of friends in an Islamic 
society that prohibits the consumption of 
alcohol.

• Time, social interactions, culture, tastes.
• All these things can be modeled by decision 

theory.



Evaluation of outcomes

• Utility function
• Profit function
• Expected utility function



Two approaches

Descriptive theory:
– How do people evaluate outcomes?
– What do people actually choose?
Normative theory:
– How should one decide?
– What advice should one give a decision 
maker?



Decision theory under certainty

Preferences as 
• a reason of behavior and 
• nothing more than a complete description of 

consistent behavior.



Decision theory under certainty



Decisions under certainty



Revealed preferences

• Weak Axiom of Revealed Preferences
If x is ever chosen when y is available, then there 
is no set of alternatives for which y chosen and x
is not. 



Rational preference relation



Decisions under certainty



Representation



Representation



Axioms of preference order
Consider a set X and a preference order on X.



Representation theorem

Because of a preference order satisfies A1, A2, 
it is a weak order.



Proof



Uncountable set













Uncountable sets X and continuous 
utility functions



Continuity



Representation theorem



Uniqueness



Uniqueness



Utility functions that represent preferences are 
ordinal.



Other Axioms, X






