Electronic Journal: Southwest Journal of Pure and Applied Mathematics Internet: http://rattler.cameron.edu/swjpam.html ISSN 1083-0464 Issue 2, December 2002, pp. 22–31.

Submitted: August 28, 2002. Published: December 31 2002.

AN ANALYTICAL STUDY OF THE N-PERSON PRISONERS’ DILEMMA

Ferenc Szidarovszky and Miklos N. Szilagyi

Abstract. An analytical study of the N-person Prisoners’ Dilemma game is presented for Pavlovian agents that modify their behavior according to Pavlov’s experimental studies formulated by Thorndike’s (1911) law of conditioning: if an action is followed by a satisfactory state of affairs, then the tendency to produce that particular action is reinforced. We found that in case of linear payoff functions a maximum 50% cooperation rate can be learned in a large community of agents starting with small cooperation rates. This limit can only be increased if the initial cooperation rate is above 50%. The results are confirmed by computer simulation experiments.

1991 A.M.S. (MOS) Subject Classification Codes. 91A20, 91A26

Key words. simulation, behavior of agents, N-person games, Prisoners’ Dilemma

Department of Systems and Industrial Engineering, University of Arizona, Tucson, AZ 85721 E-mail Address: szidar@sie.arizona.edu Department of Electrical and Computer Engineering, University of Arizona, Tucson, AZ 85721 E-mail mns@ece.arizona.edu © 2002 Cameron University

Typeset by AMS-TEX 1