Noise and Memory Sizein
Computer Simulation of Iterated Prisoner’s Dilemma
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0 ER 15
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119 122

124 130
131 139
140 14
162 54
1
2 " Iterated Prisoner®s Dilemma(IPD)
3 " Computer Simulation
4 " Case of Memory Size 2
5 1999.01.23.
6
7 dim 6(1000),A(1000),H(1000,2),PR(1000)
8 dim R(2,2),N(16),HH(16,4),TR(16),D(16)
9 open "IPD.DAT" for output as #1
10
1 - Payoff Matrix
12 * 0: Player 1 1: Player 2
113 " 0: Defecting 1: Cooperating
14 " ER: Probability of Making Error
15
16 R(1,1)=5:R(1,0)=0:R(0,1)=6:R(0,0)=1:ER=0.15
17
118 Number of Players for Each Strategy: N(I)
19
20 for 1=0 to 15
21 print using "Type ## = ";I,
22 input N(I)
23 next |
24 for 1=0 to 15
25 print #1, N(I),
26 next |
27 print #1
28
29 Initial "History" of Each Player: HH(I,J)
30 HH(1,0): H1=0 H2=0
31 HH(I,1): H1=0 H2=1

0 3
200
. HH(I,2): HI=1  H2=0
. HHQI,3): HI=1  H2=1

HH(0,0)=N(0) :HH(0,1)=0:HH(0,2)=0:HH(0,3)=0
HH(15,0)=0:HH(15,1)=0:HH(15,2)=0:HH(15,3)=N(15)
for 1=1 to 14
HH(1,0)=int(N(1)/4)
HH(E, 1)=int(N(1)/2)-int(N(1)/4)
HH(E,2)=int(N(1)*3/4)-int(N(1)/2)
HH(E,3)=N(1)-int(N(1)*3/4)

next |

Iteration of Simulation

NN: Total Number of Players

NN=0

for K=0 to 15
NN=NN+N(K)

next K

for K=1 to NN
AK)=K

next K

for 1=1 to 200

Genotypes (Strategies)
" 0:"0000" 1:'0001" 2:"0010"

w

-"0011"
" 4:"0100" 5:"0101" 6:"0110"

-

-"0111"
" 8:1000" 9:"1001" 10:"1010" 11:"1011"
" 12:"1100" 13:"1101" 14:"1110" 15:"1111"
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for NG=0 to 15
for NH=0 to 3
H1=NH ¥ 2:H2=NH mod 2
while HH(NG,NH)>0
M=M+1:HH(NG,NH)=HH(NG,NH)-1
G(M)=NG
H(M, 1)=H1:H(M,2)=H2
wend
next NH
next NG

Sequences of Matches

for J=1 to 50

Matched Opponents

for K=1 to NN/2

MI=NN+1-2%K  sM2=int(M1*rnd(1))+1
YIsAMLHL)  1Y2=AQM2)
AQMI2)=AQNL)  :AQML)=Y2

Match

if H(Y2,2)=0 then P1=G(Y1) ¥ 4 else P1=G(Y1) mod 4
if H(Y1,2)=0 then P2=G(Y2) ¥ 4 else P2=G(Y2) mod 4
if H(Y2,1)=0 then P1=P1 ¥ 2 else P1=P1 mod 2
if H(Y1,1)=0 then P2=P2 ¥ 2 else P2=P2 mod 2
H(Y1,2)=H(Y1,1)tH(Y2,2)=H(Y2,1)
H(Y1,1)=P1 H(Y2,1)=P2
if rnd(1)<ER then P1=1-P1
if rnd(1)<ER then P2=1-P2
TR(G(Y1))=TR(G(YL))+R(P1,P2)
TR(G(Y2))=TR(G(Y2))+R(P2,P1)

next K

next J

Fitness

TT=0

for K=0 to 15
TT=TT+TR(K)

next K

for NG=0 to 15
if N(NG)=0 then AR=0 else AR=TR(NG)/N(NG)
print using " ##. ##" AR/(TT/NN),

next NG

print

Rearrangement of Population

for NG=0 to 15
for NH=0 to 3
HH(NG,NH)=0
next NH

118
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120
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122
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130
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135
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137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165

nex

for

nex
NT=

for

TR
nex

whi

wen

for

]
*]
nex

for

nex
print
print
stop

next |

stop

t NG
K=1 to NN
NH=H(K, 1)*2+H(K,2)
HH(G(K) ,NH)=HH(G(K) ,NH)+1
t K
0
NG=0 to 15
D(NG)=TR(NG)/TT*NN
N(NG)=int(D(NG))
D(NG)=D(NG)-N(NG)
NT=NT+N(NG)
(NG)=0
t NG
le NT<NN
KK=0
for LL=1 to 15
if D(KK)<D(LL) then KK=LL
next LL
N(KK)=N(KK)+1
NT=NT+1
D(KK)=0
d
NG=0 to 15
if N(NG)=0 then
for K=0 to 3
HH(NG,K)=0
next K
goto *FEND

else

NHH=HH(NG, 0)+HH(NG, 1) +HH(NG, 2) +HH(NG , 3)

HH(NG, 0) =i nt(N(NG)*HH(NG, 0)/NHH)
HH(NG, 1)=int(N(NG)*HH(NG, 1) /NHH)
HH(NG, 2) =i nt(N(NG)*HH(NG , 2) /NHH)

HH(NG, 3)=N(NG)-HH(NG, 0) ~-HH(NG, 1) -HH(NG, 2)

nd if

FEND

t NG

K=0 to 15

print using " ###"N(K),
print #1, N(K),

t K

#1

close #1

end



