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In the experiments on Prisoner’s Dilemma
reported by Rapoport and Chammah (1965),
the games were typically iterated 300 times
by each pair of players (sometimes 350
times or 700 times). Each run was inter-

rupted every 25 plays, and the pause was
used to add up the points won or lost by
each of the players. The outcomes of the
plays were recorded by the subjects them-
selves on data sheets divided into 25-entry
columns. Thus each subject was always
aware when the first and last play of each
25-play block occurred.

Let us take a 50-play block as a unit and
compute the mean frequency of C responses
for the first, the 25th, the 26th, and the
50th play, averaged over all such blocks in
each experimental condition. The results

are shown in Table 1. We observe the

following:
( 1 ) In all of the 14 independent sets of

data, without exception, the mean frequency
of C responses on the 25th play is smaller
than that on the first play. (The signifi-
cance of this result by the two-sided sign
test is p < .0002.)

(2) With one possible exception, the
mean frequency of C choices is greater on

the 26th play than on the 25th play (p <

.0004).
(3) With one exception, the mean fre-

quency of C is smaller on the 50th play
than on the 26th play (p < .005).

(4) The mean frequency on the first

play is approximately equal to that on the
26th; the mean frequency on the 25th play
is approximately equal to that on the 50th.

In short, we observe an &dquo;end&dquo; effect,
specifically a decline in the probability of
C on the last play of each 25-play block,
and a &dquo;start&dquo; effect, specifically a greater
frequency of C on the first play of each
25-play block. It should be noted that the

first-play mean includes also the 51st, the
101st, etc., plays of each experimental ses-
sion ; likewise, the 25th play includes also
the 75th, the 125th, etc. Therefore the
difference between the first-play mean and
the 25th-play mean cannot be attributed to
the initial decline in the frequency of C
choices, which is typically observed in iter-
ated Prisoner’s Dilemma, since this differ-
ence would be masked in the mean of the

subsequent increase of C choices during the
latter phases of the runs, which is also typ-
ically observed. We are dealing here with
the end and start effects within. each 25-

play block.
The source of the end effect readily sug-

gests itself. Consider a finite run of iter-
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TABLE 1

a The populations and games used in each experiment
are given at the end of the text.

ated Prisoner’s Dilemma, in which the num-
ber of plays to be played is known to both
players. We can expect that, whatever tacit
cooperation may have been established in
the course of the run, there will be defec-

tions on the last play, because there is

everything to gain and nothing to lose from
such a defection: no retaliation can follow.

In our case, the 25th play is not the very
last play of the session. However, the fact
that the run is interrupted after every 25th
play may contribute to an end effect, since
the 25th play is a last play of each &dquo;sub-

run&dquo; (i.e., no immediate retaliation can

follow). This conjecture is strongly cor-

roborated by the fact that the 26th play is
almost exactly the same as the first. Thus

a start effect seems to be also operating,
as if the average player were encouraged to
&dquo;try cooperating&dquo; at the start of each 25-
run block.

Figure 1 is a plot of the mean C fre-
quencies for every play of the 50-run block
averaged over all such blocks (649 pairs
of players, 7,248 blocks). Here we observe
the entire average 50-play time course.

There is a short initial decline following

TABLE 2

the start effect. Then the mean frequency
of C remains practically constant until about
four plays from the end, at which time the
end effect sets in, presumably as the players
anticipate the final defection.
We might also inquire whether the final

end effect, i.e., the decline of average C
from the 299th play to the 300th, is larger
than the periodic end effects. To see this,
we have tabulated the successive end effects
for each of the 25-play blocks. The results
are shown in Table 2. The final end effect
is indeed larger than any of the others.

Moreover, there is no discernible trend.

The increase in the final end effect occurs

suddenly.
The end effect is observed also in the

short runs of Prisoner’s Dilemma reported
by Lynn Morehous in this issue (Morehous,
1966). Note that the mean frequency of C
choices on the second play of a two-play
run is smaller than that of the first play.
This, however, could also be attributed to
the &dquo;initial decline&dquo; effect, since predom-
inantly less cooperation is observed on the
second play than on the first in any iterated
Prisoner’s Dilemma (cf. Rapoport and

Chammah, 1965, p. 89).
Observe, however, that the mean fre-

quency of C on the fifth play of a five-play
run is smaller than that on the fourth. The
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Fic. 1. Mean C frequencies for every play of a 50-run block averaged over all such blocks
(649 pairs of players, 7,248 blocks).

magnitude of this difference is greater than
the corresponding difference in the grand
average of the first 25 plays, where the dif-
ference is, in fact, zero. This difference

may, therefore, be due to a genuine end
effect.

No end effect is observed in the ten-play
run in Morehous’ data. We do not know

whether this exception is accidental or sig-
nificant.

Populations and Games

The populations and games used in the

experiments were as follows:
201: 70 pairs of male University of

Michigan students, each 10 pairs playing
one of the following seven games 300 times:

(9, 10, -10, -1);2 ( 1, lo, -10, -9); ( 1, leo,
-10, -1); ( 1, 2, -2, -1) ; ( 1, 50, -50, -1);
(5, 10, -10, -1); ( 1, leo, -10, -5).
201W: Same as 201, played by 70 pairs

of female students.
201C: Same as 201, played by 70 mixed

sex pairs.
202: Same as 201, playing the following

five games: (1, 20, -20, -1); (10, 50, -50,
-1); ( lo, 20, -20, -1); ( 1, s, -6, -1); (1,
1, -1, -1 ) .

2A symmetric Prisoner’s Dilemma game is

designated by a quadruple (R, T, S, P), where
R stands for the payoff received by two co-
operating players (reward); T the payoff to

the lone defector (temptation); S the payoff
to the lone cooperator (sucker’s or saint’s pay-
off) ; P the payoff to the two defecting players
(punishment).
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203: Same as 201 with game matrix not

displayed (the matrix can be inferred from
announced payoffs).

204: Game (1, 2, -2, -1) played by 10
pairs of male students, each under the im-

pression that the other player was playing
Game (1, 50, -50, -1 ) .

205: Each pair (male) played all of the
seven games of Experiment 201, the game
for each play being determined by a table
of random numbers; 10 pairs, each playing
700 times.

206: Same as 205 with game matrix not

displayed.
207: Same as 205 but with each game

played 50 times in succession, the order of
the games randomized (350 plays).

208: Game (1, 10, -10, -5) played by
9 male pairs 300 times.
209W: Game (5, 10, -10, -5) played by

31 female pairs 300 times.
210W: 100 pairs of female students, each

50 pairs playing one of the following games
50 times: ( 5, 15, -10, -5); ( 5, 10, -15, -5).

211: 50 pairs of male students, each 10
pairs playing one of the following games:3 3

( 1, 2, -2, -3); ( 1, 2, -2, -5); ( 1, 2, -2,
-10); ( 1, 2, -2, -20) ; ( 1, 2, -2, -40 ) .
211W: Same as 211 played by 50 pairs

of female students.
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