A brief history of Game Theory

Noncooperative games

1. Cournot (1838): quantity competition, convergence of strategies, best response. But not existence.

2. Bertrand (1883): price competition. But not existence.

3. Neumann Morgenstern (1944): zero-sum, extreme risk aversion (minmax), saddle point (solution if not in pure then in mixed).

4. Nash (1951): Normal form game/ proposes non-zero sum game and suggests the concept of Nash equilibrium/existence. Issues Rationality, Knowledge, Multiplicity of equilibrium and equilibrium selection.

5. Zermelo (1913): every finite game with perfect information has a pure strategy NE that can be derived thru backward induction.

6. Normal form & extensive form :Selten(1975) & Kreps & Wilson(1982)

7. Refinements: Rationalizability, Backward induction, Sequential rationality, Sub game perfect equilibrium Selten (1965) Sequential equilibrium ( Kreps & Wilson, 1982) Trembling hand perfect equilibrium (Selten 1975)

8. Incomplete information

(i) Perfect Bayesian equilibrium with observable action. Harsanyi (1967)

9. Repeated game Folk theorem Abreu, Luce & Raiffa, Shubik, Aumann & Shapley,

Cooperative games

1. Edgeworth (1881) – coalitions, bargaining, core

2. Convergence of Core and CE

3. Indeterminacy of bargaining 
4. Solution concept: stable set (vNM) bargaining set ( Aumann & Maschler 1964), kernel (Davis & Maschler 1965) and Shapley value ( Shapley 1953) 

Noncooperative foundations to cooperative games

Advantage of cooperative game is direct solution, no strategy set or information problem.

Core provides a criterion for stability not the process of coalition formation. It lacks well defined maximization problem. 

1. Nash therefore suggests non- cooperative game. 

(a) Nash program. 

(b) Determination of pre play communication program.

2. Bargaining game : Traditionally bargaining solution has been shown to be indeterminate Edgeworth (1881).Nash (1950) shows that any Pareto efficient outcome can be solution but Rubinstein (1982) shows determinate bargaining outcome ( sub game perfect) with discounting factors. 

3. Endogenous Coalition Formation: Ray and Dutta.

Stochastic games 

Rufus Isaacs sketched the basic ideas of zero-sum dynamic game theory in Games of pursuit (November 1951), Isaacs fully presents the idea of Differential game in his book “A Mathematical Theory with Applications to Warfare and Pursuit, Control and Optimization” (1965).

Solution concept in differential game is markov perfect equilibrium.

Evolutionary games

Maynard Smith (1982): Solution concept in evolution game is ESS-ESS is not so very general a theory as Nash equilibrium. To get an understanding, we need to look at the dynamics behind the intuitive stability arguments given for an ESS.

Behavioral games

Herbert Simon (1950s): Bounded rationality, ant rationality, learning, memory, aspiration, case-based decision, complexity of repeated games strategy.

