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Figure 2.1 Public-Goods Contributions: Varying Time Horizons
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Source: Data from Isaac, Walker, and Williams 1994.
Note: Contribution rate is measured by the number of tokens given to the group ac-
count. In the ten-round game, contribution rates are averaged over six experiments,
and in the forty-round game, over two experiments; the data for the sixty-round game
are from a single experiment.
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Figure 2.2 Effect of Communication in Public-Goods Experiments: Three
Communication Conditions
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Note: Cooperation rate is measured as the number of tokens given to the group ac-
count.

Isaac and Walker (1988a, 1988b), for example, conducted three de-
signs involving two consecutive series of ten-round public-goods ex-
periments (see figure 2.2). In the first design, subjects had no oppor-
tunities for communication in either series. In both series, cooperation
levels started relatively high (around 50 percent in the first, at round
1, and around 40 percent in the second series, at round 11) and stead-
ily decayed, fitting the general pattern as described earlier in this
chapter. In the second design, subjects were allowed to communicate
during the initial series of ten rounds but not in the second series.
Cooperation levels varied between 90 and 100 percent of optimum
throughout the initial set of ten rounds and remained at close to 100
percent for most of the second set of ten rounds, even though subjects
could not communicate at all during these final ten rounds. In the
third design, no communication was allowed during the first ten pe-
riods (and the normal decay curve was replicated), but communica-
tion was allowed in periods eleven through twenty. Cooperation
levels jumped during these final ten rounds and approached 100 per-
cent at the end of the final round.

In a series of common-pool-resource experiments, my colleagues
and I used a similar design but with two groups rather than three:
one design allowed no communication in either series, the other al-
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Figure 2.3 Effect of Communication in Common-Pool-Resource
Experiments: Two Communication Conditions
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Source: Data from Ostrom, Gardner, and Walker 1994.
Note: Cooperation rate is measured by the number of tokens given to the group ac-
count.

lowed communication during the second ten rounds but not the first
ten (Ostrom, Gardner, and Walker 1994) (figure 2.3). With endow-
ments that did not give participants strong capabilities to overutilize
the commons, cooperation levels during the communication rounds
averaged 99 percent, as against an average of 34 percent without
communication (see figure 2.3). When subjects were given sufficiently
large endowments that a small proportion of them could bring joint
returns below opportunity costs, this created a much more fragile en-
vironment. Nonetheless, subjects who were allowed to communicate
after the initial ten rounds were able to obtain an average cooperation
rate of 73 percent, in contrast with an average of 21 percent in the
rounds preceding communication.

Exploring the effect of making communication a costly public good
with a provision point, James Walker and I performed an experiment
in which five out of eight subjects had to first provide an opportunity
to communicate through voluntary and anonymous contributions—
that is, they were required to pay for the ability to communicate (Os-
trom and Walker 1991). Otherwise, they continued to make indepen-
dent decisions in the common-pool-resource situation they faced. This
provision mechanism placed subjects in a second-order public-goods
dilemma situation with respect to providing a mechanism for com-
munication. This nontrivial provision problem did, in fact, create a
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Figure 2.4 The Core Relationships in Repeated Social Dilemmas
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in trustworthy reputations, and the probability of using reciprocity
norms (see figure 2.4). This mutually reinforcing core is affected by
many structural variables as well as the past experiences of partici-
pants. In the initial round of a repeated dilemma, individuals initiate
cooperative behavior based on their own norms, how much trust they
have that others are reciprocators (based on their own intentions and
any information they glean about one another), and how structural
variables affect their own behavior and their expectation of others’
behavior (see figure 2.5).

If initial levels of cooperation are moderately high, more individ-
uals learn to trust others, and more are more willing to adopt reci-
procity norms (norms 1, 2, or 3) or simply cooperate with others.
When more individuals use reciprocity norms, gaining a reputation
for being trustworthy is a better investment (see figure 2.6). Thus
levels of trust and reciprocity and reputations for being trustworthy

Figure 2.5 First Interaction in Series of Repeated Social Dilemmas
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Figure 2.6 Feedback in Repeated Social Dilemmas
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are positively reinforcing. This also means that a decrease in any one
of these can lead to a downward cascade. Instead of explaining levels
of cooperation directly, this approach leads one to link structural vari-
ables to an inner triangle between trust, reciprocity, and reputation as
these, in turn, affect levels of cooperation and net benefits achieved
both by individuals and groups.

With these core relationships, one can begin to explain why re-
peated face-to-face communication substantially changes the structure
of a situation (see the discussion in Ostrom, Gardner, and Walker
1994, 199). With a chance to see and talk with others repeatedly, a
participant can assess whether he or she trusts others sufficiently to
try to reach a simple contingent agreement regarding the level of joint
effort and its allocation. Communication thus allows individuals to
increase (or decrease) their trust in the reliability of others. Robert
Frank, Thomas Gilovich, and Dennis Regan (1993) have found, for
example, that the capacity of subjects to predict whether others would
play cooperatively or not was significantly better than chance follow-
ing a face-to-face group discussion.

These findings were replicated by Masako Kikuchi, Yoriko Wata-
nabe, and Toshio Yamagishi (1996). When successful, individuals
change their expectations from their initial probability that others use
reciprocity norms to a higher probability that others will reciprocate
trust and cooperation. When individuals are symmetric in assets and
payoffs, the simplest agreement is to share equally a contribution
level that closely approximates the optimum joint outcome. When in-
dividuals are not symmetric, finding an agreement is more difficult,
but various fairness norms can be used to reduce the time and effort
needed to achieve an agreement (see Hackett, Schlager, and Walker
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Figure 2.8 A Complex Scenario of Collective Action for Provision of a Public Good
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Figure 3.1 Prisoner’s Dilemma or Exchange
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further interaction. In some contexts, this is a substantial sanc-
tion because there might be no suitable alternative party for future
interactions.

Although this model of mutual trust as based in iterated exchange
is not a definition of trust, it is an explanation of much of the trust we
experience or see, much of which is reciprocal and is grounded in
ongoing relationships. A more limited claim, however, appears to be
true: ongoing dyadic relationships of trust typically involve and are
often definitive of mutual trust.

Ordinary exchange can be represented as a prisoner’s dilemma
game, as illustrated in game 1 (figure 3.1). In each cell of the matrix,
the first payoff goes to the row player and the second to the column
player (in the mnemonic Roman Catholic [R,C] convention). Hence
the top left cell (20,20) of the game gives both players their second-
best outcomes, which are an improvement over their status quo out-
comes (0,0) resulting from mutual failure to cooperate.

Typically, prisoner’s dilemma experiments can conclude only that
players do or do not cooperate under varied conditions. They cannot
directly tell us what the players’ motivations are. In particular, they
cannot tell us that players trust or distrust each other. Yamagishi and
Kakiuchi (2000) and others introduce a move before the play of the
prisoner’s dilemma. In that prior move, one or both players can alter
the stakes of the game, thus increasing the potential winnings from
cooperation but also increasing the potential losses from defection. If
a player increases the stakes, we might suppose that he or she ex-
presses some degree of trust in the other player by doing so. This is a
clever innovation that increases the range of behavior we have to an-
alyze and that may, indeed, commonly reveal degrees of trust. As
discussed in the concluding remarks, however, we cannot finally be
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Figure 3.2 One-Way Trust
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to gain from their interaction. Her defection simply entails that there
is no interaction, no risk, and no gain. If she acts as though she trusts
the trusted, the trusted need then only act in his own interest. It
is only the truster whose actions might depend on trusting. The
trusted’s action does not involve any risk. Hence the trust is genu-
inely one way. In the game, the truster makes the first move of defect-
ing or cooperating. If she does not choose to take the risk of cooperat-
ing, the game ends with payoffs of nothing to both parties. If she
takes the risk, then there is a next stage in which the trusted chooses
whether to defect or cooperate, with defection being substantially
more beneficial than cooperation. The play of the game ends with his
choice.

If this game is played anonymously and once only, clearly the
trusted’s interest is to cheat, and the truster’s interest is, therefore, not
to risk the initial cooperation. Actual experiments in this game, how-
ever, show that many subjects in the role of truster make the risky
cooperative move and that many subjects in the role of trusted recip-
rocate, in a sense, by playing cooperatively and taking a smaller gain
than they could guarantee themselves by making a different move
(see chapter 10, this volume). If the parties are able to play the game
repeatedly, their interests change dramatically, because both can do
very well over many plays of the game. If the game is iterated, there-
fore, it turns into a game that is nearly the mutual-trust game of the
iterated prisoner’s dilemma discussed earlier.

Note, incidentally, that the one-way trust game of figure 3.2 is a
three-part relation. The truster takes a risk on the trusted with respect
to a difference of $25 in the payoffs to the truster. We could make an
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Figure 3.3 One-Way Trust with High Stakes
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analogous claim for the general trust game with whatever parties and
stakes. Of course, in a one-way trust game with radically higher
stakes, the truster might plausibly decide not to take a risk on the
trusted, even though she would take the risk with the stakes at $25.
For example, if the final stakes (in the lower left and right outcomes)
were (–$10,000, $50,001) and ($1, $40,000), as in game 3 (figure 3.3),
we might expect the truster not to take the potentially huge risk of
losing $10,000 for the chance of a gain of merely $1.

It is a great strength of the experimental protocol for the one-way
trust game that it virtually forces us to be very clear about what is at
issue. For example, it is difficult to imagine a reduced analog of the
one-way trust game that would represent only a two-part relation
unless it allowed the payoffs to be merely ordinal and completely
open ended. In such a case, the relevant player would be unable to
choose to cooperate at the first move because the loss, if the other
party chose to take the noncooperative payoff, could be catastrophic;
it could be analogous to the (–$10,000, $50,001) versus ($1, $40,000)
outcomes. The potential for a $1 gain is far too trivial to risk even a
moderate probability of a $10,000 loss. Players who understood such
a game could not, if their own resources were at stake, seriously claim
to think it smart to cooperate at the first move. Normally, iteration of
a prisoner’s dilemma or of a one-way trust game with the same part-
ner might be expected to increase the level of cooperativeness. Even if
game 3 were iterated many times, however, it seems unlikely that first
movers would take the risk of losing so much for the prospect of so
small a gain. After all, it would take ten thousand successful plays of
the game to cover the loss incurred in a single unsuccessful play.
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Figure 3.4 One-Way Trust with Punishment Option
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and with punishment (figure 3.4). The one-way trust game, when re-
peated, has some of the quality of the iterated prisoner’s dilemma
and therefore of mutual trust. It is not a prisoner’s dilemma, however,
because there is no outcome that is best for the truster and simul-
taneously worst for the trusted. The worst outcome for the trusted in
any given play of the game is analogous to the noncooperation out-
come (0,0) in which, in essence, the truster prefers not to risk playing.
If the trusted is the column player, the equivalent of the lower-left cell
payoff (40,–25) of the prisoner’s dilemma of game 1 is not possible.
However, there must be some degree of mutual trust if they are to
continue playing because each time he cooperates the trusted must
take a risk that the truster will not continue to make a cooperative
choice at the next play of the game. This is potentially a significant
risk if the payoffs at stake are substantial.

In a punishment variant of the one-way trust game, the first mover
has a chance to make a further choice after the second mover has
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Figure 5.1 The Effects of Grooming on Food Sharing
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Note: N � 6,972 approaches. Mean food-getting success (mean � SEM) per dyadic di-
rection during food trials. Two conditions are distinguished: either individual A
groomed B in the hours preceding the trial, or no previous grooming of B by A oc-
curred. The left-hand side of the graph shows the success of A in obtaining food from
B; the right-hand side shows the success of B in obtaining food from A.

food-getting success with B increased when A had groomed B
(z � 3.31, p � .0005, one-tailed), whereas B’s food-getting success
with A was unaffected by A’s previous grooming of B (z � .36, ns).

Grooming Effect

If grooming effect is defined as the difference in food-getting success
between food trials preceded by grooming of the possessor by the
nonpossessor and food trials not preceded by such grooming, dyadic
directions involving the adult male showed nearly identical grooming
effects (mean � SEM: � 5.3 percent � 2.9 percent) as female-female
dyads (5.7 percent � 2.0 percent; Mann Whitney U test: z � .24, ns).
Across all dyadic directions, grooming effect correlated negatively
with the duration of grooming per hour of independent observation
(Spearman’s rho � �0.33, n � 43, p � .032, two-tailed), indicating
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Figure 5.2 Partner Specificity of the Grooming Effect
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Note: N � 43 dyads. Mean food-getting success (mean � SEM) of individual A in rela-
tion to food possessor B under three conditions: A groomed B before the food trial; one
or more adults other than A groomed B; and none of the adults groomed B (un-
groomed). A’s food-getting success was significantly elevated only after A had done
the grooming.

curred less often toward a partner who had previously groomed the
possessor (mean � SEM per dyadic direction � 1.0 percent � 0.6
percent) than when the same partner had not groomed the possessor
(3.4 percent � 0.9 percent; z � 2.41, p � .008, one-tailed).

Grooming Following Sharing

After food trials, grooming activity dropped sharply. In 1992, the
mean (� SEM) frequency of grooming bouts per hour per adult was
0.63 percent � 0.17 percent during independent observations but
only 0.40 percent � 0.14 percent during postobservations (comparing
grooming output per individual adult: n � 9, T � 0, p � .01, two-
tailed). When food trials of this period were divided as to whether
or not sharing had occurred, a nonsignificant trend was found for
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Figure 5.3 Grooming and Resisted Approach
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Note: N � 177 dyads. Mean percentage of approaches (mean � SEM) meeting with active
resistance from the food possessor when the possessor had not been groomed by the
approacher and after the possessor had been groomed by the approaching individual.

grooming in return for received food. Food recipients groomed their
benefactors in 6.7 percent � 1.8 percent of the postobservations com-
pared with 6.2 percent � 0.9 percent without food receipt from the
same partner (z � 1.33, ns). A stronger effect concerned a reduction
of grooming in the sharing individuals themselves. They groomed the
beneficiaries of their sharing in 5.5 percent � 2.0 percent of the post-
observations, which was below the rate of 6.3 percent � 1.0 percent if
they had not shared with them (z � 2.58, p � 0.1, two-tailed).

A less dramatic decrease in grooming was observed in 1993, when
postobservations were delayed. The hourly grooming rate dropped
from 0.69 percent � 0.15 percent during independent observations to
0.51 percent � 0.18 percent during postobservations (n � 7, T � 1,
p � .05, two-tailed). No effects on grooming rate, either by the shar-
ing individual or by the recipient, could be demonstrated for the post-
observations of this period.

Discussion

In light of the data presented here, it is very likely that the reciprocity
correlations previously reported for chimpanzees (de Waal 1989; de
Waal and Luttrell 1988) rest on an exchange mechanism in which so-
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Figure 6.1 Trust Game
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trust by investing $5 or more. Of these twenty, ten player 1s experi-
enced reciprocity, and seven received less than $1. The remaining
twelve player 1s invested less than $5 (two player 1s invested noth-
ing). Among those player 1s who exhibited high levels of trust (by
investing $5 or more), 40 percent received 40 percent or more of the
tripled investment from the player 2s, compared with only 8 percent
of the dictators who sent back 40 percent or more (in the double-blind
dictator experiment). The higher percentage of amounts sent back in
the investment game, compared with the dictator game, suggests that
player 2s reciprocate the “trust” shown by player 1s. Past moves do
matter (see also chapter 10, this volume).

A reduced-form version of the investment game is the trust game,
illustrated in figure 6.1. Player 1 must choose whether to play right,
and end the game, or to play down. What will affect player 1’s
choice? Playing right will result in $10, whereas by playing down
player 1 will earn either $15 or nothing. Let U be the utility function
for player 1 and p be the probability that player 2 will move right. In
terms of standard expected-utility theory, player 1 will move down—
that is, will trust—when pU(15) � [1 � p]U(0) � U(10). Let V be the
utility function for player 2. When it is player 2’s turn to move, he or
she must choose between V(25) for playing right or V(40) for playing
down. If people are strictly nonsatiated in money—that is, if U’ � 0
and V’ � 0, and the game is played only once, then player 1 can
reason about player 2 as follows: because V(40) � V(25), player 2 will
play down, and thus player 1 should assume p � 0; and if p � 0,
then U(10) � U(0), and player 1 should move right immediately.
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Figure 6.2 Goodwill Accounting in the Trust Game

credit

credit

debit

debit

Player 1

Player 1

Player 2
1

(10,10)

{15,[25 + V(gt
12 + α1)]}

{15,[25 + V(gt
12 � β1)]}

{0,[40 + V(gt
12 + α1)]}{0,[40 + V(gt

12 �β1)]}

(gt
21, ht

12, x2, yt
21)

(gt
12, ht

21, x1, yt
12)

Source: Author’s configuration.

degree of risk in the current situation. If agent i can avoid the situa-
tion, then agent i can avoid the resulting mutual loss of goodwill. This
helps explain the experimental work by John Orbell and Robyn Dawes
(1993), which finds that individuals cooperate much better in pris-
oner’s dilemma games when each participant can decide whether or not
to participate in the game before play begins.

The role of mind reading in goodwill can explain why researchers
observe differences in behavior between normal-form (simultaneous
play) and extensive-form (sequential play) games even though theory
predicts isomorphic behavior (Schotter, Weigelt, and Wilson 1994;
Rapoport 1997; McCabe, Smith, and LePore 2000). For example, in the
trust game shown in figure 6.1, when player 1 moves down player 2
knows for sure that gt

12 � x1. If, however, player 2 had to move si-
multaneously with player 1, player 2’s choice would be based on the
relationship, ht

12 � x2, which has greater potential for error.
Once players 1 and 2 have made their decisions and an outcome is

reached, the trust game is modeled as extended to include decision
nodes to update goodwill accounts. These decisions are made simul-
taneously, and for space reasons only player 1’s decision is shown in
figure 6.2 (player 2’s decision is similar). If player 2 reciprocates,
player 1 can choose either to credit player 2’s goodwill with the calcu-
lation gt

12 � �1 or to debit player 2’s goodwill with the calculation gt
12

� �1. Similar updating decisions are possible if player 2 defects. The
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Figure 6.3 Trading Partners
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neighbors over two hundred iterations of randomly selected instan-
tiations of the prisoner’s dilemma game. After the two hundredth
iteration, the amount of goodwill between neighbors is determined,
and trading partners are defined as those neighbors who have built
up at least 90 percent of maximum (solid arrows) or 50 percent of
maximum (dotted arrows) goodwill, as shown in a new simulation in
figure 6.3. Owing to the random draws and resulting updating, differ-
ent patterns of trading networks spontaneously emerge, with certain
individuals (such as 7, 10, 14, and 25) playing central roles.

In addition, we performed an extreme test of the robustness of the
goodwill accounting strategy by making every odd-numbered agent
play a noncooperative (defection) strategy (McCabe and Smith 2001).
As shown in figure 6.4, the defectors initially do better than the nice
types, who are using the goodwill strategy with randomly distributed
parameters. However, by period 112, the nice types have updated
their goodwill accounts sufficiently to avoid the defectors and deal
only with other nice types. The nice types are now in possession of a
theory-of-mind capacity to read their goodwill (although imperfectly)
with other players. With this ability, the nice types can now more
easily avoid the defectors and break even much earlier in the play. As
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Figure 6.4 Average Cumulative Payoffs, by Agent Type
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their theory-of-mind capacity improves, the break-even point is even
further reduced.

In studying the behavior generated by goodwill accounting, an
additional relevant parameter is how much goodwill player 1 gives
a player 2 who he or she has met for the first time. In general, this
will most likely be a function of player 2’s reputation and charac-
teristics (such as group affiliation). Clearly, if player 1 gives to
player 2, then player 1 will cooperate with player 2 in a greater
number of risky exchange situations. However, player 1 is thereby
left more vulnerable to defection. This may help explain why, in
minimal group experiments, in-group members are more likely to
punish other in-group members. In terms of goodwill accounting,
the point of an in-group interaction is that each player starts with
higher initial goodwill, but it is thus all the more important to pun-
ish defections. This also makes it clear that personal exchange rela-
tionships based on goodwill accounting are exclusionary by nature.
As such, they can, in fact, become counterproductive as the potential
for gains from exchange becomes more widespread. This raises the
question, How can goodwill accounting be augmented to allow
more inclusive exchange?
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Figure 6.5 Brain Activation in Cooperators

Source: Author.

dom order. In half of these games, it was common knowledge that
subjects played each other (human-human), whereas in the other
thirty-six games, the subject who was in the scanner played a com-
puter following a fixed, and known, probabilistic strategy (human-
computer).

Behavioral data show that seven of the twelve subjects in our ex-
periment consistently attempted cooperation with their human coun-
terparts. Within this group, we find that the medial prefrontal cortex
was more active when the seven cooperators were playing a human
than when they are playing a computer following a fixed (and
known) probabilistic strategy. Within the group of noncooperators,
we find no significant differences in medial prefrontal activation be-
tween the computer and human conditions. Figure 6.5 shows the acti-



Figure 7.1 Evolution of Cooperation in a Cooperation-Friendly World, Absent Conflictual Games, by Generation
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lies (persuasivenessPD) is 50; capacity for penetrating lies (perceptivenessPD) is 75.



Figure 7.2 Evolution of Cooperativeness in a Cooperation-Friendly World, Absent Conflictual Games, by Generation
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Figure 7.3 Relative Magnitude of PerceptivenessPD to PersuasivenessPD in a Cooperation-Friendly World, Absent
Conflictual Games, by Generation
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Note: Propensity to cooperate (c) is 75; propensity to defect (d) is 50; thus, the probability of cooperation (pc) is .6. Capacity for telling persuasive
lies (persuasivenessPD) is 50; capacity for penetrating lies (perceptivenessPD) is 75.



Figure 7.4 Incidence of Cooperative and Conflictual Games in an Initially Cooperation-Unfriendly World, by Generation
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Figure 7.5 Evolution of Outcomes to Prisoner’s Dilemmas in an Initially Cooperation-Unfriendly World, with Conflictual
Games, by Generation
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Figure 7.6 Evolution of Cooperativeness in an Initially Cooperation-Unfriendly World, with Conflictual Games, by
Generation
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Figure 7.7 Relative Magnitude of PerceptivenessPD to PersuasivenessPD in an Initially Cooperation-Unfriendly World, with
Conflictual Games, by Generation
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Note: Propensity to cooperate (c) is 50; propensity to defect (d) is 100; thus the probability of cooperation (pc ) is .33. Capacity for telling persuasive
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Figure 9.1 Sample Sequential Game

Player A

Player B

(20,10)

(0,30)

(10,0) Nash equilibrium

Source: Authors’ configuration.

Theory of Mind

The idea of directly reading another’s intentions is appealing, but of
course it is not possible to do so. A fascinating branch of research on
autistic persons sheds considerable light both on the importance of
the ability to read intentions and the extent to which people routinely
engage in social signaling and mind reading. This research suggests
that individuals generate and read a raft of signals that betray their
intentions, even if attempts are made to mask them (see Baron-Cohen
1995; O’Connell 1998). Persons with autism lack the ability to inter-
pret facial expressions and other social signals, a condition that causes
them a great deal of difficulty in social interaction. Autistic persons
must learn social exchange by rote—categorizing signals and remem-
bering their meaning—and as a result they frequently make mistakes.1

Psychologists have identified the mechanism that autistics lack: the
ability to put themselves in the place of others, referred to as having a
“theory of mind” about another person. A theory of mind requires
that a person be able to separate what he or she knows from what
another might know. In a simple test of this concept, a child is shown
a box for a familiar brand of candy and is asked to guess its contents.
The child typically guesses that candy is in the box; the experimenter
then reveals that the box contains pencils. The child is asked to pre-
dict what another person coming into the room will think is in the
box. Most children over the age of three believe that the response will
be “candy”; they are able to put themselves in another person’s shoes,
imagining what it is like to be the other. By contrast, autistic children
invariably predict that others will think the box contains pencils; they
are unable to disentangle what they know from what the other might
know or to understand the mental state of the other. A theory of mind
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Figure 9.2 Mean Ratings of Happiness and Trust in Smiling and
Neutral Faces

Male,
smiling

Female,
smiling

Male,
neutral

Female,
neutral

Happy                      1.70
                                  (.67)

Trustworthy             3.00
                                   (.67)

Happy                      1.54
                                  (.64)

Trustworthy             3.81
                                   (.62)

Happy                      3.82
                                  (.52)

Trustworthy             3.74
                                   (.69)

Happy                      3.38
                                  (.83)

Trustworthy             2.98
                                   (.74)

Source: Authors.
Note: Subjects rated two statements about the images on a five-point scale
(1 � strongly agree, 5 � strongly disagree): “This person in happy,” and “I could trust
this person.” Standard deviations are in parentheses.
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Figure 9.3 Game Used in Experiment 1

Player 1

Player 2

Player 1

Player 2

(0,0) (0,0)

(60,30)

(40,40)

(30,15)

Subgame 
perfect 
equilibrium

(50,50)

(30,60)

(20,20)

Nash 
equilibrium

Source: Authors’ configuration.

havior. Although the smiling male model is trusted more than the
smiling female, the neutral female image generates far greater trust-
ing behavior than any of the other images.

What is surprising is that even though 51 percent of subjects fail to
take a trusting move when faced with the smiling female photograph,
a majority still regard that image to be both friendly and cooperative.
The postdecision questionnaire completed by the subjects included a
series of statements of the form, “My counterpart [in this experiment]
was ” and offered subjects three choices: for the “friendly”
item, they could choose friendly, neutral, or unfriendly; for the “coop-
erative” item, they could choose cooperative, neutral, or uncoopera-
tive. Although these ratings are consistent with the images, they do

Table 9.1 Subjects’ Responses to Facial Images (Percentage)

Response Blank
Male,

Smiling
Male,

Neutral
Female,
Smiling

Female,
Neutral

Left move
(trust) 39.5 (30) 45.7 (42) 28.4 (31) 38.7 (24) 53.6 (37)

Image is
friendly 59.2 (45) 51.1 (47) 10.1 (11) 69.4 (43) 7.5 (5)

Image is cooper-
ative 63.2 (48) 52.2 (48) 15.6 (17) 53.2 (33) 21.7 (15)

Source: Authors’ compilation.
Note: Number of responses is given in parentheses.



Figure 9.4 Distribution of Trustworthiness Scores, by Facial Expressions

Source: Authors’ configuration.
Note: A sample of images are displayed near their scores on the scale. Low values indicate low levels of perceived
trustworthiness.
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Figure 9.5 Game and Parameters Used in Experiment 2

Player 1

Player 2

Player 1

b

d

f

a

c

e

(1.00, 0.50)      Nash equilibrium

(0.80, 1.25)

(1.20, 1.20)

(1.00, 1.00)

Source: Authors’ configuration.

subject, but in fact they were playing against a preprogrammed strat-
egy.13 Subjects, seated at a computer terminal for the duration of the
experiment, participated in a variation of the trust game developed
by Joyce Berg, John Dickhaut, and Kevin McCabe (1995) and shown
in figure 9.5. All payoffs are in British pounds. The game was struc-
tured as follows: At the first node of the decision tree, the subject
chose between two alternatives. A move to the right ended the exper-
iment: the subject earned £1.00, and his or her counterpart £0.50. A
downward move passed the choice to the second player, who then
faced a similar choice to end the experiment (giving the second player
£1.25 and the first player £0.80) or to pass the move back to player 1.
The first player then had a choice between £1.00 and £1.20 for each of
the players. The unique Nash equilibrium for this game has the first
mover terminating the game at the first node. However, trust and
reciprocity return gains to both players. An initial trusting move is
problematic because the second player has an incentive to quit at the
second node, leaving the first player worse off; but if that trusting
move is reciprocated, then both players are better off than they would
have been at the Nash equilibrium.

At the outset, subjects were photographed to heighten the sense
that they were playing against a counterpart at another computer in a
separate room. After being given detailed on-screen instructions, each
subject was then shown a black-and-white photograph of his or her
apparent counterpart. The image remained visible as a smaller side
picture while the game was being played. When the game was fin-
ished the subjects completed an on-screen questionnaire.

In this game, all subjects were first movers. The first move was the
most interesting, as it indicates whether a subject decided to trust his
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Figure 9.3 Game Used in Experiment 1

Player 1

Player 2

Player 1

Player 2

(0,0) (0,0)

(60,30)

(40,40)

(30,15)

Subgame 
perfect 
equilibrium
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(30,60)

(20,20)

Nash 
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Source: Authors’ configuration.

havior. Although the smiling male model is trusted more than the
smiling female, the neutral female image generates far greater trust-
ing behavior than any of the other images.

What is surprising is that even though 51 percent of subjects fail to
take a trusting move when faced with the smiling female photograph,
a majority still regard that image to be both friendly and cooperative.
The postdecision questionnaire completed by the subjects included a
series of statements of the form, “My counterpart [in this experiment]
was ” and offered subjects three choices: for the “friendly”
item, they could choose friendly, neutral, or unfriendly; for the “coop-
erative” item, they could choose cooperative, neutral, or uncoopera-
tive. Although these ratings are consistent with the images, they do

Table 9.1 Subjects’ Responses to Facial Images (Percentage)

Response Blank
Male,

Smiling
Male,

Neutral
Female,
Smiling

Female,
Neutral

Left move
(trust) 39.5 (30) 45.7 (42) 28.4 (31) 38.7 (24) 53.6 (37)

Image is
friendly 59.2 (45) 51.1 (47) 10.1 (11) 69.4 (43) 7.5 (5)

Image is cooper-
ative 63.2 (48) 52.2 (48) 15.6 (17) 53.2 (33) 21.7 (15)

Source: Authors’ compilation.
Note: Number of responses is given in parentheses.
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or her counterpart. A subject who chose to pass was told to wait for
his or her counterpart to make a decision. The computer was pre-
programmed so that the counterpart always chose to reciprocate and
then passed the final choice to the subject.14

Based on our previous discussion, we offer several predictions:

• Prediction 1: Subjects will immediately choose to quit, reaching the
subgame-perfect Nash equilibrium (the game-theoretic prediction).

• Prediction 2: Images coded as smiling will invite greater trusting
behavior;

• Prediction 3: Images that score highest on the trustworthy scale will
invite greater trusting behavior.

We rely on our survey results that suggest subjects assess the trust-
worthiness of the images in a systematic manner. We expect these
attitudinal assessments to be related to behavior.

Summary results are shown in table 9.2.15 First, it is clear that the
first prediction can be rejected: subjects chose the trusting move 61.7
percent of the time. This is contrary to the game-theoretic hypothesis
predicting that subjects will chose the subgame-perfect equilibrium.

The second prediction is supported by the data. Subjects trusted
smiling counterparts in 68.3 percent of decisions and nonsmiling
counterparts in 55 percent of decisions. Using a one-tailed propor-
tions test for paired samples, we can reject the hypothesis that the
smiling and nonsmiling counterparts are trusted equally (t � 1.66,
p � 0.051).16 The third prediction, using ratings based on the trust-
worthiness index, is weakly supported. Subjects tend to trust partners
who are rated higher on our index. The relationship is significant at
the .07 level (t � 1.49, df � 119, p � .07).

Table 9.2 Perceived Trustworthiness of Facial Images, by Sex and Facial
Expression (Percentage)

Facial Image Neutral Smiling Total

Male 57.4 68.1 62.8
Female 46.2 69.2 57.7

All 55.0 68.3 61.7

Source: Authors’ compilation.
Note: The table gives the percentages of sample subjects who made trusting moves in
simulated play with each subset of facial image.
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Table 9.3 Probit Regression Results: Perceived Trustworthiness

Variable Model 1 Model 2 Model 3 Model 4

Intercept 0.348
(0.212)

�0.143
(0.462)

0.210
(0.222)

�0.334
(0.479)

p � .101 p � .758 p � .344 p � .485

Smile 0.361
(0.236) —

0.378
(0.239) —

p � .063a p � .057a

Trustworthiness scale
—

0.269
(0.177) —

0.298
(0.181)

p � .064a p � .050a

Female image �0.116
(0.287)

�0.248
(0.297)

0.608
(0.482)

0.468
(0.492)

p � .685 p � .405 p � .207 p � .341
Female subject �0.379

(0.236)
�0.331

(0.238)
�0.132

(0.266)
�0.092

(0.266)
p � .102 p � .164 p � .619 p � .729

Female image and female
subject — —

�1.248
(0.621)

�1.232
(0.632)

p � .045 p � .051

Log likelihood function �77.35 �76.92 �75.21 �74.91

Source: Authors’ compilation.
Note: The dependent variable is the trust move. Standard errors for coefficients are in
parentheses. Values in boldface type are significant at p � 0.10.
aOne-tailed test.

In the analysis of the first (pilot) experiment, the sex of the image
subject appeared to affect the decision. We expect a similar pattern in
this second experiment and estimate a series of probit models to test
for these relationships while controlling for other factors (see table
9.3). Model 1 estimates the decision by a subject (whether or not to
take the trust move) as a function of whether the image subject was
smiling, the sex of the image subject, and the sex of the decision
maker (both dummy variables, with female coded as 1). The coeffi-
cient for the smiling condition is positive and at the margin of statisti-
cal significance under a one-tailed test. Female subjects were less
likely to take a trusting move, and subjects in general were less likely
to trust a female image. This latter parameter estimate is weak, with
considerable variation. The sex of the subject produces a stronger ef-
fect and approaches the p � .10 level of significance.

Model 2 is estimated in much the same way. However, rather than
using a dummy variable for whether or not the photographed image
was smiling, we use the trustworthiness scale value for the image.
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Figure 10.1 Schematic Diagram of Personal Exchange

A B

G
t

H t + 1

promise

good will

Source: Authors’ configuration.

will give you an appropriate sum of money. This second exchange,
however, is in no way implied by the first.

Goodwill, like money, allows individuals to overcome the double
coincidence of wants found in a pure barter economy and to enjoy the
long-run benefits of specialization. Barter solves the problem of long-
distance trade with strangers, in which trust and goodwill cannot be
relied upon as it can be in more closely knit in-group communities,
and allows specialization to be extended beyond in-group bound-
aries.3

Note that, technically, a promise made by person B to person A
could be described in terms of a “utility” marker; that is, A gets “util-
ity” from—cares about—the value experienced by B; A’s crediting B
with goodwill could be similarly described. Such techniques, how-
ever, though they may be useful and productive, do not ask why, and
on their own they will generate experiments different from those mo-
tivated by the reciprocity hypothesis.

In earlier work (McCabe and Smith 2000), we postulate a system of
mental modules necessary for personal exchange. This system in-
cludes the existence of a “goodwill” accounting system, which tracks
trading partners, together with a “mind-reading” system, which at-
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Figure 10.2 Schematic Diagram of Monetary Exchange
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Source: Authors’ configuration.

tributes mental states to partners to predict reciprocal behavior in
achieving mutual gains (see ch. 6, this volume).

Once a person has formed some initial expectation about the likely
value of a trading relationship with another person, he or she will
continue to gather additional information to better understand the
intentions of the other person in the specific trading instance. This
requires the ability to make attributions on the mental states of others
(examined in Leslie 1987, Frith 1989, and Baron-Cohen 1995). At this
stage individuals are likely to use what Simon Baron-Cohen (1995)
calls the shared-attention mechanism. Such a mechanism is used to
convert a dyadic understanding of intentions, such as “He is hungry,”
to a triadic understanding, such as “He knows that I know that he is
hungry.” Triadic knowledge becomes the basis for reciprocity. For ex-
ample, offering food as a way to “help” him meet his goal now im-
plies a promise of reciprocity to keep the value of the relationship
positive.

Baron-Cohen identifies mental modules, or mechanisms, that are
hypothesized to exist; a variety of evidence supports this hypothesis.
These four modules enable inferences to be made about mental phe-
nomena in other agents based on their actions or words: an inten-
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Figure 10.3 Two-Player Decision Tree for Games 0, 1, and 2
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Source: Authors’ configuration.

vated by a utility for the other’s payoff. Thus if player 1 moves right
at node x1, player 2 receives 70 and player 1 receives 35. Relative to
the SP “sure thing” in games 1 and 2, the opportunity cost for player
1 to provide a substantial payoff benefit to player 2 is only 5. If some
player 1s care about the payoff to their counterpart player 2s, as im-
plied in the analyses of Gary Bolton (1991), Matthew Rabin (1993),
and Bradley Ruffle (1998), then we should observe no shortage of
moves right at node x1.

We originally began our study with game 1 motivated by game-



Figure 10.4 Are Subjects Aware of the Strategic Nature of Their Games?
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Figure 10.5 Does Experience Affect Reciprocity?
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Source: Authors’ configuration.

Repeat Single 1, and Single 1 Experienced. In Single 1, thirty pairs
with no prior experience in any of these games played game 1 exactly
once for twenty times the payoffs in cents shown along the x-axis in
figure 10.5. In Repeat Single 1, twenty-four pairs with no prior experi-
ence played game 1 for fifteen trials, each trial with a distinct pairing.
In Single 1 Experienced, seventeen of these last twenty-four pairs re-
turned to play game 1 once for twenty times the payoffs shown in
cents.

The Repeat Single 1 data have been aggregated across all fifteen
trials. Note that the frequency of support for C does not deteriorate
when we move from Single 1 (36.7 percent) to Repeat Single 1 (36.9
percent)4 and increases when subjects return from the latter for Single
1 Experienced (47 percent). (Because seventeen of the twenty-four
pairs in Repeat Single 1 returned for Single 1 Experienced, we cannot
rule out some self-selection—that is, the pairs who do not return may
have been more likely to play SP. Even if we assume that they all
would have played SP, we still have 33.3 percent [8/24] ending at C.)
Both defection and punishment increase with experience; game the-
ory predicts defection but without costly punishment, whereas learn-
ing theory postulates that support for C should decline, and that for
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Figure 10.6 Does Repeat Interaction Affect Reciprocity?
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SP should rise, with experience. Theories based on other-regarding
preferences predict support for C but fail to predict defection and
punishments and their tendencies to increase with experience. Our
cognitive theory predicts support for C but also the willingness of
some subjects to incur the cost of punishment (negative reciprocity)
when there is defection by nonreciprocators on offers to cooperate.

Does reciprocity increase with the probability of repeat interaction
with the same person, as implied by our analysis of the repeated
game? Yes, reputational effects as predicted by a goodwill-accounting
module are alive and well. As we move across the four treatments,
Single 1, Random 1, Random 1 Same Roles, and Same 1, the proba-
bility of any individual being rematched with the same person in-
creases from zero for Single 1 to unity for Same 1. The bar graphs in
figure 10.6 present the outcomes for all four treatments, and we note
that the percentage of the observations supporting outcome C in-
creases with the probability of the same pair being rematched: Single
1 (36.7 percent), Random 1 (44.8 percent), Random 1 Same Roles (57.7
percent), and Same 1 (70.9 percent). Concomitantly, there is a decline
in support for SP that falls from 53.3 percent in Single 1 to 15.5 per-
cent in Same 1.
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Figure 10.7 Does Information Affect Reciprocity?
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Do players use the payoffs of counterparts in their strategic anal-
ysis? Yes, but many players use the payoffs of their counterparts not
only to identify SP but also to identify and try to achieve the outcome
C through reciprocity, as has already been noted; it is when players
know only their own payoffs (private information) that they predomi-
nantly converge to the SP outcome. This result extends to two-person
extensive-form bargaining behavior—the tendency of markets to con-
verge to competitive equilibriums under private information (Smith
1982). There is an important difference, however: in the market con-
text, in the absence of external effects, noncooperative behavior yields
Pareto-efficient outcomes, whereas the SP equilibriums in the games
studied here are not efficient.

Our view is that in the bargaining environment, intentions cannot
be assessed and reciprocity implemented unless the bargainers have
complete information on one another’s payoffs, a condition that is
necessary but not sufficient to personalize the exchange relationship.
Hence the prediction that private information will favor SP as com-
pared with complete information. In Figure 10.7 we compare Random
Private 1 with Random 1; in both cases players stay in the same roles
but are randomly rematched with a counterpart on each trial. Figure
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Figure 10.8 Does a Punishment Option Affect Reciprocity?
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that player 2s largely rely on trust in attempting to achieve C, with no
decline in left-branch play in the absence of a punishment option.

Do player 2s in both Same 1 and Same 2 use SP to punish defection
on trial t by moving right on trial t � 1? No. Figure 10.8 also com-
pares outcomes in Same 1 with those in Same 2. Contrary to the rea-
soning of repeated-game theory, when we compare the two games
under the same partners’ condition, left-branch play and the fre-
quency of C outcomes decline considerably in supergame Same 2 rel-
ative to Same 1. This is because subjects in Same 1 under repetition
do not punish defection on trial t with SP on trial t � 1, as implied by
the trigger-threat mechanism. Instead, in Same 1 they use the direct
and more costly option represented by moving down at x5.

Table 10.2, which presents the next-period response conditional on
the outcome occurring in period t, illustrates this pattern. Observe
that in Same 1, 55 percent of the defections are followed by coopera-
tion, whereas in Same 2 fewer than 3 percent of the defections are
followed by the C outcome. In Same 2, however, 89 percent of the
defections are followed by right-branch play, with a 38 percent transi-
tion frequency in Same 1. Thus, given a direct-punishment option,



Strategic Analysis in Games 297

Figure 10.9 Does Sequential Play Affect Reciprocity?
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Figure 10.9 presents a comparison of the extensive and correspond-
ing normal forms of games 1 and 2 under the single-play protocol. We
note first that left-branch play declines from 43.3 percent in extensive-
form Single 1 to 30 percent in normal-form Single 1 and from 46.2
percent in extensive-form Single 2 to 29 percent in normal-form Sin-
gle 2. Cooperation similarly declines from 36.7 percent to 26.7 percent
in game 1 and from 23.1 percent to only 4.2 percent in game 2.7

Conclusions

Game theory accounts for strong observed support for the subgame-
perfect noncooperative outcome under complete information condi-
tional on play in the SP (right) branch of the tree, but it cannot ac-
count for the conditional itself. As predicted by repeated-game theory,
cooperation increases with the probability that subjects will be re-
matched with the same counterpart; but it cannot account for the pat-
tern of defection and punishment across the various treatments, nor
can it account for differences in behavior between the trust and pun-



Table 10.1 Experimental Design and Treatments

Treatment Conditions

Experiment Name Game Type Single or Repeat Play Matching Protocol

Number of
Pairs in

Each
Experiment

Number of
Trials in

Each
Experiment

Random 0 0 Repeat Random pairing and roles
each trial

18 20

Random 1 1 Repeat Random pairing and roles
each trial

24 20

Single 1 1 Single Random pairing and roles 30 1

Repeat Single 1 Alternating
Roles

1 Repeat Distinct pairing alternat-
ing roles each trial

24 15

Single 1 Experienced 1 Single, using experi-
enced Ss

Random pairing and roles 17 1

Random 1 Same Roles 1 Repeat Random pairing same
roles each trial

24 20

Same 1 1 Repeat Same pairing and roles
each trial

22 20

Random Private 1 1 with private
information

Repeat Random pairing same
roles each trial

24 20

Same Private 1 1 with private
information

Repeat Same pairing same roles
each trial

24 20

Single 2 2 Single Random pairing and roles 26 1

Same 2 2 Repeat Same pairing and roles
each trial

23 20

Source: Authors’ compilation.
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Table 10.2 Conditional Responses for Same Pairs

Same 2

Same 1

Cooperate

Cooperate

Defect

Defect

Right

Right

Total

Total

302

31

15
(.107)

22
(.55)

1
(.029)

248
(.844)

194
(.942)

32
(.432)

26
(.088)

3
(.075)

10
(.135)

39

6
(.029)

6
(.029)

3
(.086)

22
(.157)

210

31
(.886)

103
(.736)

140

20
(.068)

15
(.375)

32
(.432)

67

294
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381

140

35
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Next-Period Move (t+1)

Source: Authors’ compilation.
Note: Each entry lists the number of pairs choosing the row play on trial t followed by
the column play on trial t � 1 for the Same 1 and Same 2 treatments. Fractions are
given in parentheses.

players predominately use it, and this leads to a more rapid buildup
of the frequency of cooperation over time. But is right play in Same 2
more likely to be followed by cooperation? No. Right play is four
times more likely to be followed by C in Same 1 as in Same 2, in
which right play is the overwhelming response to right play. In Same
2, players tend to get stuck on the right, although in the last five trials
Same 1 and Same 2 achieve nearly identically high-branch conditional
cooperation rates: 91.4 percent and 91.0 percent respectively (see Mc-
Cabe, Rassenti, and Smith 1996, 13426–27).

Repeated-game analysis implies that the patterns of reputational
achievement in Same 1 and Same 2 are identical because in both games
the low-cost-defection punishment strategy is to respond with SP on
the next trial. Behaviorally, however, the direct-punishment option in
Same 1 is deployed, enabling the C outcome to be achieved more
decisively than in Same 2. Consequently, although the “folk-theorem”
prediction is satisfied—repetition favors cooperation—the dynamics
of the process is contrary to the logic of repeated-game analysis.

In games 1 and 2, do player 2s who move right at x2 for the SP
outcome and player 1s who defect on attempts by player 2s to coop-
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Table 10.3 Conditional Average Payoffs, by Treatment

Experimental Treatment

Expected Profit for
Player 2s Who
Move Left at x2

Expected Profit for
Player 1s Who Defect

on Cooperation

Random 0 37.0 40.0
Random 1 40.7 30.8
Single 1 46.2 40.0
Repeat Single 1 41.5 39.1
Single 1 Experience 40.7 44.0
Random 1 Same Roles 45.8 23.6
Same 1 46.6 31.2
Random Private 1 37.1 53.2
Same Private 1 35.2 59.0
Single 2 40.0 —
Same 2 46.9 —

Source: Authors’ compilation.

erate achieve higher expected payoffs than if they did not so move, as
implied by game-theoretic analysis? No. As indicated in table 10.3,
under all complete-payoff-information treatments with games 1 and
2, player 2s who move left at x2 do not earn expected profits less than
the 40 at SP, and player 1s who forgo the 50 at C by defecting uni-
formly earn less than the 50 they give up. On average, then, coopera-
tion pays and defection does not under all complete-information
treatments. Under private information, left-branch play is less profit-
able than the SP payoff of 40, and defection earns a return in excess of
50. The players cannot read intentions, they cannot do strategic anal-
ysis, and they do resort to effective statistical learning.

Do players use extensive-form move information in their strategic
analysis? Specifically, do cooperative outcomes diverge when compar-
ing the extensive and “equivalent” normal forms of a game? Yes.
Move information is important because it provides information on the
characteristics of a player’s counterpart in two-person interactions. It
allows greater scope for shared attention, cheater detection and good-
will accounting than the normal form. In traditional game-theoretic
analysis, which hypothesizes common knowledge that agents are self-
interested, there is nothing to be learned from move information that
is not already known. However, this hypothesis, if entertained by a
player 1, is seen by the player to be falsified the moment player 2
moves left at x2. Such a move implies the selection of a dominated
strategy and must mean that player 2 is attempting to achieve C. The
normal form clouds the process of interpreting such move informa-
tion.
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Figure 11.1 A Test for Intention-Based Models
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correct, we should find that player 2 is more likely to choose the co-
operative outcome in the voluntary trust game than in the involun-
tary one. The reason is that in the voluntary game player 1’s decision
to continue the game may be seen as an intentionally kind action.
Consistent with the intention-based models but not the outcome-
based ones, McCabe, Smith, and Michael LePore (2000) find that
player 2s are much more likely to choose the cooperative outcome in
the voluntary game.4

Harold D. Fishbein and Nancy K. Kaminski (1985) are among the
few researchers to use salient payoffs in investigating the develop-
ment of trust and reciprocity in children. Their study examines how
the perceived motivations behind a kind act affect reciprocal altruism
in children. In these experiments, six-, eight-, and eleven-year-olds
were assigned partners in same-age, same-sex pairs. In some rounds
player 1 was given the choice between a competitive move that
would harm the other child and a cooperative move. In a subset of
those rounds the experimenters openly instructed player 2 to move in
a cooperative fashion, so that player 1 was aware that a cooperative
move had been instructed. The authors compared the responses of
non-confederate participants to this instructed move with responses
when the confederate child appeared to cooperate voluntarily. The
results did not “support the view that children’s perceived motivation
of the donor influenced . . . reciprocity” (Fishbein and Kaminski 1985,
397). This suggests that intention-based models may fail in predicting
reciprocal behavior in children. Fishbein and Kaminski find no gen-
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Table 11.1 Survey Measures of Individual Characteristics

Category
and Grade Boy Height Birth Order Survey Trust Truster Risk

Trusters
Third 0.42 51.7 1.8 0.65 2.27
Sixth 0.55 62.2 2.1 0.55 3.35
Ninth 0.35 65.8 2.6 0.30 3.45
Twelfth 0.44 67.3 1.5 0.38 3.06

Average 0.44 60.7 2.0 0.49 2.98

Trustees
Third 0.29 55.3 2.3 0.67
Sixth 0.48 59.3 2.2 0.71
Ninth 0.87 67.7 2.0 0.47
Twelfth 0.73 68.0 1.5 0.36

Average 0.54 61.1 2.1 0.59

Source: Authors’ compilation.

Trusting another person entails the risk of defection. All else being
equal we may expect more risk-averse individuals to be less likely to
trust. To control for heterogeneity in risk attitudes we therefore asked
trusters to complete a risk task after completing the trust game.9 For
this task, each truster was given five tokens and shown a spinner
indicating a 60 percent chance of doubling the amount staked and a
40 percent chance of losing the amount staked. Trusters were asked to
choose how many tokens they wished to stake on the spinner and
how many they wished to keep. We use the number of tokens staked
on the spinner as a measure of preference for risk.10 The “truster risk”
variable is the number of tokens that the truster staked in this risk
experiment. This variable ranged from 0 to 5.

Although we use the terms “trustee,” “truster,” and “partners” in
describing the experiment, our protocol used more neutral terminol-
ogy: “first mover,” and “second mover,” and “person you are
matched with.” Both types of participants were asked how many to-
kens they wanted to “pass,” and the word “trust” was never used in
the protocol. The experiments were conducted over a three-day pe-
riod: the truster session was conducted on the first day, the trustee
session on the second day, and participants were paid on the last day.
Third-graders used their accumulated tokens to purchase items from
our experiment store. The experiment store stocks toys, school and art
supplies, and games. Items are priced in tokens, using an exchange
rate of about twenty-five cents per token. We have found that, to
young children, cash is not as salient as the opportunity to imme-
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Table 11.2 Mean Passes from Truster to Trustee, by Grade of Truster and
Grade of Trustee

Grade of Trustee

Grade of Truster Third Sixth Ninth Twelfth Adults Average

Third 0.73
(1.15)

1.19
(1.13)

1.23
(1.21)

1.31
(1.41)

1.04
(1.25)

1.10
(1.23)

Sixth 1.25
(0.91)

1.10
(0.85)

1.25
(0.91)

1.15
(0.88)

1.35
(0.93)

1.22
(0.88)

Ninth 1.85
(1.39)

1.85
(1.14)

1.65
(1.18)

1.95
(1.32)

2.05
(1.19)

1.87
(1.23)

Twelfth 1.25
(1.06)

0.88
(0.62)

1.00
(1.21)

1.06
(1.00)

1.38
(1.20)

1.11
(1.03)

Average 1.23
(1.20)

1.27
(1.03)

1.29
(1.14)

1.38
(1.22)

1.43
(1.20)

1.32
(0.76)

Source: Authors’ compilation.
Note: Maximum possible pass is four tokens. Standard deviations in parentheses.

McCabe study (52 percent). Only the ninth-graders passed almost the
same percentage of tokens as did the adults (47 percent).12 We do not
find monotonic changes in passes across ages. Average passes in-
crease with age between the third and ninth grades, but twelfth-
graders, on average, pass approximately the same number of tokens
as third-graders.

The differences between our results and those found by Berg, Dick-
haut, and McCabe (1995) may be attributable to the differences in our
protocol or to the fact that our subject pool is not selected on college
attendance. The larger transfers to older trustees suggest that the dif-
ference arises from the much younger pool of trustees with whom our
participants are matched. Future work will more carefully examine
these possibilities. At the moment we note that, with the exception of
ninth-graders, there is practically no difference in passes between
ages eight and seventeen. This suggests that the degree to which we
trust others is relatively unaffected by age. To examine more carefully
the effect of age and to isolate the effects of individual variables on
the pass amount, we estimated ordinary least squares panel regres-
sions with random effects to account for the correlation of proposals
across participants. Of course, these regressions assume that age and
the other continuous variables have linear effects on behavior.

Table 11.3 provides the coefficients and t-statistics for seven vari-
ables and five (overlapping) sets of participants. We estimated sepa-
rate models for each grade and found similar results for the sixth-,
ninth-, and twelfth-graders. However, the results for the third-graders
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Table 11.3 Regression Results for Passes by Trusters

Variable
All

Participants

Third-
Graders

Only

Sixth-,
Ninth-,

and
Twelfth-
Graders

Boys
Only

Girls
Only

TrusteeGrade 0.018
(1.46)

0.029
(1.27)

0.013
(0.88)

0.01
(0.51)

0.024
(1.57)

Boy 0.13 0.75** �0.20 — —
(0.75) (3.04) (�0.89) — —

SurveyTrust �0.29*
(�1.81)

�0.319
(�1.38)

�0.38**
(�1.98)

�0.35
(�1.18)

�0.306*
(�1.79)

TrusterAge 0.01
(0.50)

�0.693**
(�2.62)

�0.009
(�0.25)

�0.037
(�0.78)

0.07**
(2.60)

BirthOrder 0.16**
(2.26)

0.40**
(3.64)

0.10
(1.21)

0.03
(0.23)

0.22**
(3.15)

TrusterRisk 0.06
(1.10)

�0.03
(�0.58)

0.10
(1.37)

0.00
(0.00)

0.04
(0.80)

RelativeHeight 2.76*
(1.91)

9.38**
(4.24)

2.71
(1.41)

2.04
(0.81)

5.35**
(3.04)

N 82 26 56 36 46

Source: Authors’ compilation.
Note: * denotes significance at p � 0.10; **at p � 0.05. Adjusted t-statistics in paren-
theses.

were quite different. Therefore, we report pooled results for the sixth-
through twelfth-graders but report results for the third-graders sep-
arately. “Truster age” is the truster’s age in years. “Relative height” is
the truster’s height in inches, divided by the average height of the
class. The variable “trustee grade” is the grade of the trustee.13 This is
the only trustee characteristic that we can plausibly include in the
analysis of truster behavior, as all other characteristics were unknown
to the truster.

Although the positive coefficient on trustee grade confirms that
trusters are more trusting of older partners, we now see that the effect
is not significantly different from zero. As expected, we also see that
relatively risk-seeking individuals trust more, though the effect is not
significant. Interestingly, male third-graders tend to be more trusting
than female third-graders.14 One possible explanation is that females
tend to be more averse to risk. Although we have attempted to con-
trol for differences in risk attitudes, it may be that the risk involved in
trusting others differs from the risk measure we use.

Estimated coefficients for birth order and for height suggest that
these factors are positively correlated with trust behavior. The effects,
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Table 11.4 Mean Passes from Trustee to Truster, by Grade of Truster
and Trustee

Grade of TrusterGrade of
Trustee Third Sixth Ninth Twelfth Adults Average

Third 7.13
(5.78)

9.13
(8.04)

10.21
(10.03)

9.63
(8.44)

10.92
(11.02)

9.40
(7.93)

Sixth 10.90
(9.74)

11.43
(9.23)

11.24
(12.45)

12.19
(12.37)

11.38
(11.88)

11.43
(10.91)

Ninth 9.40
(8.40)

8.73
(5.68)

8.20
(7.64)

8.60
(7.05)

9.60
(8.09)

8.91
(6.54)

Twelfth 10.64
(8.58)

11.64
(7.89)

14.00
(9.21)

11.00
(8.04)

14.91
(12.94)

12.44
(7.12)

Total 9.27
(8.01)

10.11
(7.91)

10.68
(10.21)

10.38
(9.44)

11.38
(10.95)

10.37
(8.50)

Source: Authors’ compilation.
Note: Standard deviations in parentheses.

grade. As was true of behavior for the trusters, trustees do not behave
according to the predictions of noncooperative game theory with selfish
preferences. We test the null hypothesis that average returns to each
age group equal zero (adjusting for correlated errors across individ-
uals) and that average returns to all ages equal zero (treating each
individual as an observation). In both cases we can reject the null
hypothesis at p values of 0.0000. Only three of the seventy-one chil-
dren returned zero tokens for every decision with every partner.

Although the data presented in table 11.2 do not confirm the gen-
eral perception that young children are more trusting than older ones,
the data in this table lend slight support to the notion that younger
children are less trustworthy. Ignoring the less generous ninth-
graders it appears that trustworthiness increases with the age of the
trustee. One might argue that this suggests that the trusters are acting
rationally when they pass a slightly larger amount to the older and
more trustworthy trustees.15 Interestingly, it also appears that the
amount returned increases with the age of the truster, though this
pattern varies substantially across trustee grade. To determine the sig-
nificance of these age effects we study them further in our economet-
ric analysis.

Table 11.5 summarizes the average amounts returned by grade of
the trustee and the amount passed by the truster. The children in our
study did not display the same high levels of reciprocity, or sensitivity
to the amount sent, as did participants in the studies by Berg, Dick-
haut, and McCabe (1995) and Kenneth Koford (2001). In those studies,
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Table 11.5 Average Number of Tokens Returned to Truster, by Grade of
Trustee and Number of Tokens Sent

Tokens Sent by Truster

Trustee Grade 0 1 2 3 4

Third 0.95
(0.96)

1.63
(1.44)

2.13
(2.25)

2.45
(2.83)

2.24
(3.46)

Sixth 0.73
(1.00)

1.84
(1.56)

2.64
(2.49)

3.07
(2.99)

3.15
(4.24)

Ninth 1.09
(1.16)

1.59
(1.64)

1.83
(1.92)

2.32
(2.22)

2.08
(2.87)

Twelfth 1.04
(1.05)

1.95
(1.52)

2.58
(2.02)

3.44
(2.76)

3.44
(3.32)

Average 0.93
(1.04)

1.73
(1.53)

2.29
(2.24)

2.76
(2.77)

2.66
(3.60)

Source: Authors’ compilation.
Note: Standard deviations in parentheses.

trusting behavior was generally rewarded, whereas in ours it is not.
The average returns by tokens passed indicate relatively small differ-
ences in returns across differences in amount passed. For example,
looking at the averages across all grades, at the bottom of table 11.5,
we find that an increase in the amount passed from zero to one in-
creases the amount returned by only 0.8 tokens, an increase from one
to two by 0.6 tokens, and from two to three by 0.5 tokens; and the
average returns are actually less for four tokens passed than for three.
As a result, trusters who sent no tokens or one token did much better
than those who were more trusting.

Neither the outcome-based nor intention-based models of fairness
adequately explain the behavior of the trustees in this game. Both
models would predict that the amount returned would increase con-
sistently as the amount passed increased, either as a reaction to in-
creased inequality or in response to a kinder action by the truster.

One possible reason for the discrepancy is our use of the strategy
method to elicit trustees’ responses. The experimental literature has
yet to reach a consensus on whether using a strategy method results
in responses that are different from what would be found had the
players responded to the actual choice of their partners. For example,
Jordi Brandts and Gary Charness (1998) investigate differences in re-
sponses among adults and find no difference between responses to
observed action and responses elicited using the strategy method.
Others, however, have found substantial differences (McCabe, Smith,
and LePore 2000). Although the strategy method is not hypothetical,
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Table 11.6 Comparisons of Average Returns, Monotonic and
Nonmonotonic Trustees

Number Returned by
Number Sent

Grade and Monotonicity N
Percentage
of Grade 0 1 2 3 4

Nonmonotonic
Third 17 71 0.70 1.4 1.7 1.7 1.1
Sixth 13 62 0.52 1.4 1.9 1.7 0.9
Ninth 10 67 0.94 1.0 1.3 1.4 0.7
Twelfth 7 64 0.66 1.4 2.1 2.7 2.7

Monotonic
Third 7 29 1.5 2.2 3.2 4.3 5.0
Sixth 8 38 1.1 2.6 3.9 5.2 6.7
Ninth 5 33 1.4 2.7 3.0 4.1 4.9
Twelfth 4 36 1.7 2.9 3.5 4.6 4.6

Source: Authors’ compilation.

subjects may respond differently when they actually see the choice
made by the truster. Indeed, it may be that this potential lack of sa-
lience is much more important for children than it is for adults.

Another explanation, which may be particularly relevant with chil-
dren, is confusion. They may find it more difficult to understand how
the strategy-method protocol will be implemented. Although our im-
pression was that almost all trustees understood the meaning of the
decision sheet on which they indicated responses, a majority of them
behaved “nonmonotonically” at least once. We define monotonic
trustees as those whose returns to trusters weakly increased with
passes from trusters within a single grade. Nonmonotonic partici-
pants are those who, at least once, stated that they would return
strictly fewer tokens in response to a higher pass from a truster
within a single grade. Table 11.6 presents responses of monotonic and
nonmonotonic trustees separately. This reveals that almost two-thirds
of the trustees chose a nonmonotonic response at least once. Thus the
intention- and outcome-based models can at best capture a minority
of the trustees’ choices. The obvious task for future research is to
determine whether this nonmonotonic pattern is driven by the use of
the less salient strategy method or should instead be seen as evidence
that children perhaps exhibit a less refined degree of reciprocity than
do adults.

Interestingly, though the average return is not sufficient to justify
the truster’s increasing the number of tokens passed, we see that the
average returns to the subgroup of monotonic trustees make it worth-
while for them to increase the number of tokens passed. In our econo-
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Table 11.7 Regression Results for Returns by Trustees

Variable All Nonmonotonic Monotonic

TrusterGrade 0.03**
(3.01)

0.02
(1.43)

0.06**
(3.26)

Boy �4.74
(�1.04)

�0.02
(�0.07)

�1.28
(�1.31)

SurveyTrust 0.68
(1.55)

0.14
(0.40)

1.15
(1.23)

TrusteeAge 0.10
(1.33)

0.05
(0.82)

0.14
(0.94)

Number of Siblings �1.90
(�1.27)

�0.04
(�0.40)

�0.01
(�0.02)

BirthOrder 0.05
(0.18)

0.11
(0.61)

0.76
(1.27)

Tokens Passed 0.45**
(15.15)

0.15**
(4.78)

1.03**
(19.25)

RelativeHeight �2.25
(�0.68)

�1.28
(�0.48)

�0.66
(�0.09)

N 71 47 24

Source: Authors’ compilation.
Note: * denotes significance at p � 0.10; **at p � 0.05. Adjusted t-statistics in paren-
theses.

metric analysis we separately examine trustees with monotonic and
nonmonotonic responses.

Table 11.7 reports the estimated coefficients, using random-effects
ordinary least squares regressions to estimate trustee responses. As
both the age and the gender of the trustee have little effect on their
response, we report only the pooled results.

Neither relative height nor birth order is significant. This finding is
not inconsistent with the learning model presented earlier. Individ-
uals who experience high levels of positive reciprocity will not neces-
sarily reciprocate themselves. We also note that the trustee’s age has
no significant effect on the amount passed. Combined with our earlier
finding that trusters do not place significantly larger trust in older
trustees, this suggests that they are correctly anticipating this re-
sponse.

As expected, the amount sent is positively correlated with the
amount returned. The coefficient is much larger among the monotonic
than among the nonmonotonic subjects. Despite the nonmonotonic
pattern, however, we find that, on average, an increase in the amount
sent increases the amount returned. The truster’s grade was also pos-
itively correlated with the trustee’s return. This is possibly a reaction
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Figure 12.1 Game Parameters for One-Shot Games
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Source: Authors’ configuration.

fear, greed, and cooperators’ gain for each game are also reported in
this figure. Cooperators’ gain was held constant, allowing us to sys-
tematically vary fear and greed. All games were completed without
feedback. Subjects were matched with a different participant for each
individual game. Subjects were informed that their payoff in each in-
dividual game would depend on their decision in that game and the
decision of another participant in the room, randomly chosen without
replacement. Game sheets were collected after all subjects had com-
pleted the task. Earnings were computed, and each subject was pri-
vately paid his or her earnings for the experiment.

Thirty-three of the forty subjects who participated in this experi-
ment had completed an in-class questionnaire on the first day of the
semester in which they were asked to play a prisoner’s dilemma
game (not for actual payoffs) and asked several survey questions
about the game—five questions related to their preferences over
game outcomes and three questions regarding their views of trust in
others.8 (The complete questionnaire and the three additional ques-
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Table 12.1 Cooperation Rates in One-Shot Prisoner’s Dilemma Games

Experiment Group Game 1 Game 2 Game 3 Game 4

All subjects (N � 40) 27.5 30.0 30.0 22.5
Subjects who completed question-
naire (N � 33) 24.2 27.3 30.3 18.4

Source: Authors’ compilation.

tions are given in the appendix to this chapter.) From this survey data
we compute measures of subject “type” and subject “trust.” As noted,
a subject is classified as being an assurance-type player if from the
questionnaire he or she ranked the outcome (C,C) over (D,C). A sub-
ject is classified as being a PD-type player if he or she ranked the
outcome (D,C) over (C,C). A subject is classified as being indifferent if
he or she ranked the outcome (C,C) equal to (D,C). The measure for
trust was calculated based on the subjects’ answers to the three trust
questions, which have been used extensively in empirical studies of
trust based on survey research. A positive answer was scored as 1, a
negative answer as 0, and a “Don’t know” response as 0.5. The trust
level for a subject is the sum of the three measures.

We organize our reporting of the data around summary observa-
tions. The first row of table 12.1 reports overall cooperation rates from
the decisions made by forty subjects recruited to participate in this

Table 12.2 Distribution of Cooperative Choices in One-Shot Prisoner’s
Dilemma Games, by Sex, Preference Type, and Trust Level

Cooperative Choices Madea

Characteristic N 0 1 2 3 4

Sex
Male 20 60.0 10.0 0.0 20.0 10.0
Female 13 69.2 7.7 7.7 0.0 15.4

Preference type
Assurance 8 50.0 12.5 12.5 12.5 12.5
Indifferent 6 50.0 0.0 0 33.3 16.7
Prisoner’s dilemma 19 73.7 10.5 0 5.3 10.5

Average trust level 1.15b 1.21 1.67 0.0 0.25 1.63

All 33 63.6 9.1 3.0 12.1 12.1

Source: Authors’ compilation.
aAs percentage of all decisions made.
bMean trust level.
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Figure 12.2 Game Parameters for Repeated Games
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and colleagues (2001) conducted a set of experiments in which sub-
jects made a series of decisions in a repeated-game context. Two de-
signs were used to explore how information about player behavior
and linkages among players affect cooperation. In addition, each ex-
periment consisted of two phases designed to investigate further the
ways in which information regarding player type may affect behavior.
The six prisoner’s dilemma games are shown in figure 12.2.



Trust in Two-Person Games 333

Table 12.1 Cooperation Rates in One-Shot Prisoner’s Dilemma Games

Experiment Group Game 1 Game 2 Game 3 Game 4

All subjects (N � 40) 27.5 30.0 30.0 22.5
Subjects who completed question-
naire (N � 33) 24.2 27.3 30.3 18.4

Source: Authors’ compilation.

tions are given in the appendix to this chapter.) From this survey data
we compute measures of subject “type” and subject “trust.” As noted,
a subject is classified as being an assurance-type player if from the
questionnaire he or she ranked the outcome (C,C) over (D,C). A sub-
ject is classified as being a PD-type player if he or she ranked the
outcome (D,C) over (C,C). A subject is classified as being indifferent if
he or she ranked the outcome (C,C) equal to (D,C). The measure for
trust was calculated based on the subjects’ answers to the three trust
questions, which have been used extensively in empirical studies of
trust based on survey research. A positive answer was scored as 1, a
negative answer as 0, and a “Don’t know” response as 0.5. The trust
level for a subject is the sum of the three measures.

We organize our reporting of the data around summary observa-
tions. The first row of table 12.1 reports overall cooperation rates from
the decisions made by forty subjects recruited to participate in this

Table 12.2 Distribution of Cooperative Choices in One-Shot Prisoner’s
Dilemma Games, by Sex, Preference Type, and Trust Level

Cooperative Choices Madea

Characteristic N 0 1 2 3 4

Sex
Male 20 60.0 10.0 0.0 20.0 10.0
Female 13 69.2 7.7 7.7 0.0 15.4

Preference type
Assurance 8 50.0 12.5 12.5 12.5 12.5
Indifferent 6 50.0 0.0 0 33.3 16.7
Prisoner’s dilemma 19 73.7 10.5 0 5.3 10.5

Average trust level 1.15b 1.21 1.67 0.0 0.25 1.63

All 33 63.6 9.1 3.0 12.1 12.1

Source: Authors’ compilation.
aAs percentage of all decisions made.
bMean trust level.
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Table 12.3 Experimental Design: Game Parameters and
Game Hypotheses

Normalized Value High CGn Low CGn

Fn � Gn CGn � .4 (Game 1) CGn � .2 (Game 2)
Fn � .3 Fn � .4
Gn � .3 Gn � .4

Fn � Gn CGn � .4 (Game 3) CGn � .2 (Game 4)
Fn � .4 Fn � .5
Gn � .2 Gn � .3

FN � Gn CGn � .4 (Game 5) CGn � .2 (Game 6)
Fn � .2 Fn � .3
Gn � .4 Gn � .5

Hypothesis Basis for Hypothesis

1. Cooperation in game 1 � cooperation in game 2 Fn, Gn, CGn
2. Cooperation in game 3 � cooperation in game 4 Fn, Gn, CGn
3. Cooperation in game 5 � cooperation in game 6 Fn, Gn, CGn
4. Cooperation in game 1 � cooperation in game 4 Fn, CGn 
5. Cooperation in game 5 � cooperation in game 2 Fn, CGn 
6. Cooperation in game 1 � cooperation in game 6 Gn, CGn 
7. Cooperation in game 3 � cooperation in game 2 Gn, CGn 

Source: Authors’ compilation.

listed in the appendix to this chapter as well as other questions re-
lated to subject characteristics.

Cooperation Rates Table 12.4 reports the cooperation rates observed
across the six games for the games in the random-matching and
fixed-matching designs. Our fourth observation is based on the data
in this table: Rates of cooperation are much higher in the fixed-match-
ing design than in the random-matching design. Focusing on the last
row of table 12.4, where cooperation rates are pooled across the
games uniformly, higher cooperation rates can be seen in the fixed-
matching design, averaging 32 percent, whereas the average rate in
the random-matching design is only 10 percent. Allowing subjects the
opportunity to build reciprocal relationships helps to build trust be-
tween some pairs of decision makers, leading to higher levels of co-
operation.

Table 12.4 also brings us to our fifth observation: Rates of coopera-
tion are generally lower in phase 2 than in phase 1. Across both pro-
tocol settings there is clearly a tendency for cooperation to decline
with repetition of the game. This is an empirical result that is consis-
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Table 12.4 Cooperation Rates Across Game Structures in
Random-Matching and Fixed-Matching Designs (Percentage)

Random Matching Fixed Matching

Game Parameters Phase 1 Phase 2 Phase 1 Phase 2

High (CGn � .4)
Game 1 (Fn � .3, Gn � .3) 31.3 22.9 35.4 43.8
Game 3 (Fn � .4, Gn � .2) 18.8 27.1 37.5 33.3
Game 5 (Fn � .2, Gn � .4) 27.1 20.8 43.8 29.2

Average 25.7 23.6 38.9 35.4
Low (CGn � .2)

Game 2 (Fn � .4, Gn � .4) 14.6 12.5 31.3 33.3
Game 4 (Fn � .5, Gn � .3) 8.3 6.3 25.0 27.1
Game 6 (Fn � .3, Gn � .5) 6.3 4.2 29.2 20.8

Average 9.7 7.6 28.5 27.1

Source: Authors’ compilation.
Note: Total observations per game � 96.

tent with other studies focusing on repeated prisoner’s dilemma and
public-goods games (see chapter 2, this volume, for citations). In the
current setting, the introduction of information regarding the cooper-
ative behavior of others with whom a subject will be playing does not
affect this repeatedly found decline in cooperation.

Our sixth observation is that, based on the three conjectures pre-
sented earlier, variations in fear, greed, and cooperators’ gain have the
expected impact on play. In the random-matching design, cooperation
rates are almost three times higher in games with high CGn than in
games with low CGn. The direction of this effect also holds in the
fixed-matching design, though the impact is smaller. One can exam-
ine the paired-game hypotheses listed in table 12.3 by matching
games within the four design conditions (two matching protocols and
two phases). This allows for twenty-eight (seven times four) paired
comparisons. The direction of the hypothesis is supported in twenty-
six of the twenty-eight possible comparisons.

Multivariate Analysis It is clear from the foregoing discussion that
subjects’ experiences and their expectations about the experiences of
others influence their decisions in future games. To analyze this more
dynamic story, and to investigate more fully the impact of variables
related to game parameters and subject characteristics ascertained
from the postexperiment survey, we turn to a logit regression analysis
of the data.

Tables 12.5 and 12.6 present results from a logistic model designed
for predicting cooperative play in phase 1 and phase 2, respectively.
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Table 12.5 Logit Analysis of Game Parameters, History, and Survey
Results: Phase 1

Random Matching Fixed Matching

Variable Coefficient p-value Coefficient p-value

Constant 0.09 0.99 �4.45 0.23
CGn 9.31 0.00 6.94 0.00
Gn 2.48 0.28 2.80 0.21
Round �0.11 0.10 �0.09 0.15
PrevRnd-DC 0.79 0.17 0.84 0.13
PrevRnd-CD �0.34 0.62 0.81 0.13
PrevRnd-CC 2.69 0.00 4.64 0.00
TypeIndifferent 0.57 0.55 0.29 0.59
TypeAssurance 0.12 0.84 0.64 0.15
Trust-level �0.08 0.71 0.37 0.18
Gender 0.44 0.36 �0.01 0.97
Age �0.28 0.50 �0.02 0.90
Number of observations 264 264
LR �2(11) 34.00 135.89
Prob � �2 0.00 0.00
Pseudo R2 0.15 0.41
LnL �97.00 �99.40

Source: Authors’ compilation.

Results are reported separately for each matching protocol. Coeffi-
cient values and corresponding p values are reported for each vari-
able. The dependent variable—1 if the decision is C, 0 if the decision
is D—is regressed on the following set of variables defined for player
i, created to capture key elements of the game parameters and history
of play within a decision environment. Based on game parameters,

• CGn is the value of normalized cooperators’ gain in the specific
game being played;

• Gn is the value of normalized greed in the specific game being
played.

Based on decision experience in the previous round,

• PrevRnd-DC is 1 if subject i defected in the previous round but the
other player cooperated;

• PrevRnd-CD is 1 if subject i cooperated in the previous round but
the other player defected;
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Table 12.6 Logit Analysis of Game Parameters, History, and Survey
Results: Phase 2

Random Matching Fixed Matching

Choice Coefficient p-value Coefficient p-value

Constant 25.18 0.07 4.02 0.50
Gain 13.95 0.00 3.60 0.17
Greed 0.99 0.74 �0.66 0.80
Round �0.37 0.00 �0.07 0.34
Phase1-C-Self 0.78 0.02 0.05 0.46
Phase1-C-Others 0.12 0.29 �0.03 0.44
PrevRnd-DC �0.68 0.50 1.67 0.01
PrevRnd-CD 1.23 0.15 1.35 0.03
PrevRnd-CC 1.13 0.28 4.73 0.00
TypeIndifferent 3.97 0.02 1.21 0.04
TypeAssurance 1.92 0.03 0.42 0.41
Trust-level 0.26 0.47 0.55 0.15
Gender �2.62 0.01 �0.22 0.68
Age �1.68 0.02 �0.38 0.18
Number of observations 264 264
LR �2(11) 98.40 156.83
Prob � �2 0.00 0.00
Pseudo R2 0.46 0.49
LnL �57.70 �81.80

Source: Authors’ compilation.

• PrevRnd-CC is 1 if subject i and the other player cooperated in the
previous round.

Based on the type of player as measured by responses to the ques-
tionnaire,

• TypeIndifferent is indifferent to outcomes (C,C) and (D,C) (1 if in-
different, 0 otherwise);

• TypeAssurance prefers outcome (C,C) to (D,C) (1 if subject prefers
[C,C], 0 otherwise);

• Trust-level is the trust score derived from the three survey questions
on trust.

Based on personal characteristics,

• Gender is the gender of the subject (1 if female, 0 if male);9

• Age is the age of the subject.
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