Problem Set, #8
1. Explain in one sentence what is meant by game theory and why it is used to analyze oligopoly and not other market structures (perfect competition/monopoly/etc.).

2. Suppose Iran and Iraq each produce crude oil.  Iran and Iraq both want a high market price for crude oil to create larger profits.  To keep the market price for oil high, Iran and Iraq may informally agree to keep production low: Iran and Iraq each could produce only 35 units of crude oil, or could produce 50 units.  Suppose Iran and Iraq must each decide how much crude oil to produce simultaneously.  Thus, when Iran decides how much to produce, it doesn’t know whether Iraq is honoring the agreement.  Similarly, Iraq must decide how much to produce without knowing how much Iran is producing. 
Iraq

                                                 Q = 35                          Q  =50


                  Q=35       IRANIRAQIRANIRAQ

Iran

                       Q=50        IRANIRAQIRANIRAQ

a.) Find the Nash Equilibrium for this game.  Also explain why one other choice by each country is NOT a Nash Equilibrium.
b.) How might your answer change if the game were repeated an uncertain number of times?  Explain the difference between this and part a.)

c.) Explain in one sentence how this game is similar to the Prisoners’ Dilemma.

3. Pat and Sam can go to a movie or go see a play.  The below matrix contains their happiness levels for each action.  Find any Nash Equilibrium/Equilibria.
Sam

                                                 Movie


Play


                  Movie       Pat=10, Sam=5

Pat=1, Sam=1
Pat

                       Play        Pat= -10, Sam= -10
Pat= 5, Sam=10

4. Construct a payoff matrix for and find the Nash Equilibrium for the following game:  Two players are each asked to answer a yes or no question.  Both players can answer honestly or lie. If both answer ‘yes’, each receives $100.  If one answers ‘yes’ and the other answers ‘no’, the player answering ‘yes’ gets $500, the player answering ‘no’ gets $0.  If both answer ‘no’ they each receive $50.
5. Explain in your own words the following sentence, using the terminology of game theory: “Collusion is profitable but is difficult to achieve.”

6. Must there be a Nash Equilibrium in a game?  Explain, or give an example of a game with no Nash Equilibria.

7. Explain what we can learn about collusive behavior from the Prisoner’s Dilemma. 

You should also know the following concepts:
Chapter 17
Oligopoly

Game theory

Nash equilibrium

Payoff matrix

Prisoners’ Dilemma 
















