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How Selfish Agents Learn to Cooperate?

Akira Ito

Communications Research Laboratory

Iwaoka, Nishiku, Kobe, 651-24, Japan

How should an autonomous agent, which acts at its own will and takes the responsibility for its own
actions, interact with other agents? Can it cooperate against its individual gains, if cooperation is
favorable or profitable for the society as a whole? The Dawkins’ answer is “yes, so long as the genes
are shared among them”. The Axelrod’s answer is “yes, so long as the interaction occurs repetitively
between same agents”. The third condition: “if information on the past behaviors of other agents is
known” is taken up, and how selfish agents should behave under such a situation is investigated. The
Prisoner’s Dilemma Game is employed as a model of interaction. It is found that agents can learn to

cooperate under a proper circumstances.
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/* type definition */
enum hand {C,D}; // enumerate type {C,D}
typedef int time; //time type -
class agent; // agent type
typedef int instruction-pointer ip;
struct register{ // registers
hand h; // output register
time t;
agent” a;
history his; // match history
instruction-pointer ip;

ki
struct history{
time time;
agent agent; // the other agent
hand my; // hand of this agent
hand you;  // hand of the other agent

class agent{ ... ;
history history;
};
/* opecode */
enum opcode {

LC; // loadh-c; load C to h register

LD; // loadh-d; load D to h register

BM; // branch-m; branch acc. his.my

BY; // branch-y; branch acc. his.you

SL; // apply self; apply its own algorithm

1/ to his.agent
TP; // decriment time by 1, and goto top;

/I agent's private data

b

typedef al-codes List-of opcode; // like LISP's list

/* abstract machine */

am(time t, agent a, al-codes al) {

/* current time, the other agent, strategy algorithm */
instruction-pointer ip=0; /* set C or D randomly */
hand h=random_selection('C','D");

/* load agent(a)'s (at the time t) latest deal history to

his registers */
history his=latest_rec(a,t);
for(;;}{ // fetch opecode
switch (c=get_opcode(al,ip++)){
case ic: h="c";braek;
case ld: h="d";break;
case bm: (his.my=='c')?
ip=branch1, ip=branch?2 ;break;
case by: (his.you=='c")?
ip=branch1, ip=branch2 ;break;
case sl: (am(t-1, his.agent, al)=="c')?
ip=branchft, ip=branch2 ;break;
case tp: t--;ip=0;break;

1
3
return h;

}
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rank | population strategy

Si1] 11.7% (BM (LC) (LD BY (SL NIL (LC TP)) (TP)))

52| 11L.7% (BM (LC) (LD BY (SL (LD) (LC TP)) NIL))

53 7.2% (BM LC (BY (LD) (SL NIL NIL)))

S21| 204% (BM (LC BY NIL NIL) (LD BY (SL NIL (LC TP)) (TP)))

S22 8.1% (BM (LC BY NIL (LC)) (LD BY (SL NIL (LC TP)) (TP)))
|523| 6.6% | (BM (LC BY NIL (SL NIL NIL)) (LD BY (SL (LD) (LC TP)) (TP)))




