
1 Modeling & Game Thoery

1.1 The Evolution of Cooperation: Robert Axelrod

1. Main question: How can cooperation ever develop(page 1).

2. Cites Thomas Hobbs, who argued that the only way for cooperation to
develop was through a strong government/centralized authority.

3. “For me, a typical case of emergence of cooperation is the develop of pat-
terns of behavior in a legislative body such as the United States Senate.”

4. A norm in the senate is a folkway or reciprocity.

5. Main argument: it is not necessary to assume that senators are more
honest, more generous, or more

6. public-spirited than in earlier years to exaplin how cooperation based on
reciprocity has emerged or proved stable.

7. Axelrod’s goal is to establish a theory of cooperation that can be used to
discover what is necassary for cooperation to emerge.

8. Prisoners Dilemma is used to model, e.g., trade between countries. Pris-
oners Dilemma is a framework for modeling many problems of a similar
flavor to this trade example.

9. Prisoner’s Dilemma: two players. Each has two choices; cooperate, or
defect. The payout is dependent of the choices of each player. Defecting
always leads to a higher payoff than cooperating. All possible combintions
of choices results in 4 outcomes.

10. The definition of the Prisoner’s Dilemma requires that several relationships
hold among the four different potential outcomes.

11. Axelrod appears to want to show that in the Prisoner’s Dilemma, if the
number of moves or games played is unlimited/indefinite, then cooperation
can emerge. Cooperation on a finite number of moves cannot emerge. The
real question is the conditions necessary and sufficient for cooperation to
emerge.

12. Depending on the weight of future play, w, there may never be a best
strategy for one’s self that is independent of the other player.
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13. The implication of the above for the U.S. Senate is that if there is a large
enough chance that current senators will interact again, there is no one
best strategy for either senator that is indepenedent of the other’s strategy.
(It would be best to cooperate with someone who will reciprocate that
cooperation in the future, but not with someone whose future behavior
will not be very much affected by this interaction.)

14. Having a continuing chance of future interaction is necessary, but not
sufficient, for cooperation to emerges.

15. !!!!!!!!!!!!! CONTINUE FROM PAGE 11 !!!!!!!!!!!!!

1.2 Iterated Prisoner’s Dilemma contains strategies that
dominate any evolutionary opponent: William H. Press
and Freeman J. Dyson

1. Prisoner’s Dilemma is widely considered to have no unilaterally favorable
strategy for either player.

2. 2×2 games are a class of game, with PD being the most notable examples.

3. PD: 2 players X and Y. X & Y cooperate → R, If X cooperates and Y
defects or vice versus, then defector get reward T and the loser gets S. If
Both X and Y defect, then each gets a reward P

4. To make the game interesting, the two following inequalities must be sat-
isfied: T > R > P > S ensures Nash equilibrium. 2R > T + S makes
mutual cooperation the globally best outcome.

5. Opponents condition their play on the strategy of the other has played in
the passed.

6. It is not beneficial to have a a longer memory of past moves.

7. Zero Determinant strategies allow the player with a theory of mind to uni-
laterally set the evolutionary players reward by simulating any permitable
fitness landscape. This work is the first recognition of such strategies.

8. The player with a theory of mind cannot set their own score, only their
opponents.

9. Did NOT prove analytically that a globally optimal solution exists in all
cases, but numerically evidence suggests this to be the case.
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