Exp Econ (2008) 11:1-24
DOI 10.1007/s10683-006-9156-7

Implications of trust, fear, and reciprocity for modeling
economic behavior

James C. Cox - Klarita Sadiraj - Vjollca Sadiraj

Revised: 7 November 2006 / Accepted: 20 November 2006 /
Published online: 23 March 2007
© Economic Science Association 2006

Abstract This paper reports three experiments with triadic or dyadic designs. The
experiments include the moonlighting game in which first-mover actions can elicit
positively or negatively reciprocal reactions from second movers. First movers can be
motivated by trust in positive reciprocity or fear of negative reciprocity, in addition
to unconditional other-regarding preferences. Second movers can be motivated by
unconditional other-regarding preferences as well as positive or negative reciprocity.
The experimental designs include control treatments that discriminate among actions
with alternative motivations. Data from our three experiments and a fourth one
are used to explore methodological questions, including the effects on behavioral
hypothesis tests of within-subjects vs. across-subjects designs, single-blind vs.
double-blind payoffs, random vs. dictator first-mover control treatments, and strategy
responses vs. sequential play.
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1 Introduction

Economics traditionally focused on the model of self-regarding (or “economic man”)
preferences in which agents were assumed to be exclusively concerned with their own
material payoffs. Actions that are inconsistent with the predictions of this model can
be motivated by a desire to reciprocate the actions of another. Kind actions by one
person can elicit positively reciprocal reactions from another. Negatively reciprocal
reactions can be elicited by unkind actions. Anticipation of another’s response, such
as trust by one person in the positive reciprocity of another or fear by one person
of the negative reciprocity of another, can also lead to behavior inconsistent with
the self-regarding preferences model. Alternatively, actions that are inconsistent with
self-regarding preferences can be motivated by an agent’s (unconditional) altruistic or
inequality-averse other-regarding preferences rather than trust, fear, or reciprocity.

Recent theoretical developments reflect the distinction between models of uncon-
ditional preferences and models incorporating reciprocity. Unconditional preferences
models include the Fehr and Schmidt (1999) and Bolton and Ockenfels (2000) inequal-
ity aversion models, the Charness and Rabin (2002) quasi-maximin (distributional)
model, and the Andreoni and Miller (2002) and Cox and Sadiraj (2004) altruism mod-
els. A model that incorporates reciprocity and status into preferences is developed by
Cox et al. (in press) and a nonparametric generalization of this reciprocal preferences
approach is reported by Cox et al. (2006).

Unconditional preferences models are relatively easy to apply to data and should, by
the principle of parsimony in theoretical modeling, be preferred to more complicated,
conditional preferences models in the absence of convincing evidence of the empirical
significance of reciprocity as a determinant of behavior. The empirical question that is
central to assessing the implications of the parsimony principle of scientific theorizing
is whether anticipations or reactions can be shown to be significant determinants of
behavior. If many people reveal other-regarding preferences, then are these revealed
preferences independent of the anticipated or observed actions of others or conditional
on them? In what environments and game forms do people reveal preferences that are
independent of past actions or anticipated future actions of others? What environments
and game forms, if any, can be demonstrated to elicit responses from people that depend
in identifiable ways on the observed or anticipated actions of others?

In order to obtain data that can guide development of economic models that are
consistent with behavior, and apply the principle of parsimony for choosing among
models, we need to discriminate among actions with alternative motivations. We use a
three-games or triadic experimental design including the moonlighting game and two
dictator games to discriminate between behavior that can be modeled with uncondi-
tional preferences over outcomes and behavior that requires introduction of anticipa-
tion of others’ future actions and/or reactions to their past actions.

As in the Abbink et al. (2000) experiment with the moonlighting game and in the
Berg et al. (1995) experiment with the investment game, our first experiment uses
a double blind payoff protocol in which neither other subjects nor the experimenter
knows the identity of a subject who makes any specific decision. Our first experiment
also compares behavior in the moonlighting game with two dictator control treatments
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“across subjects”; that is, different subjects are used in the three treatments. We use
alternative protocols to explore several methodological questions, including the effects
of (a) within-subjects vs. across-subjects designs, (b) single-blind vs. double-blind
payoffs, and (c) random first-mover control and strategy method vs. dictator first-
mover control and sequential decisions. Data from our three experiments are used to
explore questions (a) and (b). Data from our experiments together with data reported
by Falk et al. (2000) are used to address question (c). The Falk et al. paper reports a
dyadic design experiment with the moonlighting game and random selection of first
moves as a control treatment for second mover behavior.!

There are a few other studies that use control treatments for motivations. Blount
(1995), Charness (2004), and Offerman (2002) use random selection of first moves as
a reactions-control treatment for second mover behavior in various games; Falk et al.
(2000) use this design for the moonlighting game. Bohnet and Hong (2004) use random
selection of second moves as an anticipations-control treatment for first mover behavior
in a trust game. Bolton et al. (1998) use a reactions-control treatment in which the row
player is given the task of “choosing” between two identical rows of monetary payoffs
in simple dilemma games. The present paper uses dictator control treatments for both
second movers’ reactions to first movers’ actions and first movers’ anticipations of
second movers’ reactions. Cox (2002, 2004) uses control treatments for both reactions
and anticipations in experiments with the investment game in which there can be
positive reciprocity and trust in positive reciprocity. The present paper extends this
approach by using the moonlighting game in which there can be both positive and
negative reciprocity, trust in positive reciprocity, and fear of negative reciprocity.

2 Experimental design and testable hypotheses

The experimental design uses three treatments. Treatment A is the central game of
interest, the moonlighting game. Treatments B and C are specially designed dictator
games that provide control treatments for first mover and second mover motivations
in the moonlighting game.

2.1 The three treatments

In Treatment A, the first mover chooses a feasible set for the second mover by choosing
an amount to give to or take from the second mover. The second mover is a dictator who
chooses an allocation in this feasible set that determines both first mover and second
mover money payoffs. Each second mover is credited with a money endowment of
10 (dollars or euros). Each first mover is credited with a money endowment of 10 and
given the task of deciding whether she wants to give to a paired second mover none,
some, or all of her endowment or take up to 5 from the paired person. Any amounts
given by the first mover are tripled by the experimenter. Any amounts taken by the
first mover are not transformed by the experimenter. Then each second mover is given
the task of deciding whether he wants to give money to the paired first mover or take

! The experiment in Falk et al. (2000) and our Experiment 1 were run independently of each other, theirs
in 1998 and ours in 2000.
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money from her. Each dollar (or euro) that the second mover gives to the paired first
mover costs the second mover 1 dollar (or euro). Each three dollars (or euros) that the
second mover takes from the paired first mover costs the second mover one dollar (or
euro). The second mover’s choices are constrained so as not to give either mover a
negative payoff. All choices by first movers and second movers in all treatments are
required to be in integer amounts.

Treatment B is a dictator game that differs from Treatment A only in that the
individuals in the “second mover” group do not have a decision to make. In Treatment
B the first mover has the same feasible set of choices as in Treatment A. In Treatment
B, however, the first mover’s choice determines the money payoffs of both subjects
rather than determining the second mover’s feasible set.

Treatment C is a dictator game that involves a decision task that differs from
Treatment A as follows. First, a “first mover” does not have a decision to make.
The dictator, “second mover” is given one of the feasible sets determined by a first
mover’s choice in Treatment A (but the dictator does not know what determined the
feasible set). The dictator then determines both subjects’ money payoffs by choosing
an integer amount to give to or take from the paired subject.

2.2 Tests for anticipations and reactions

The triadic design provides data that can be used to discriminate empirically among
choices determined solely by unconditional distributional preferences and choices de-
termined in part by reaction to another’s previous action or anticipation of her possible
future action. The specific ways in which data generated with the triadic design can be
used in empirical applications of theoretical models of social preferences that incorpo-
rate reciprocity are explained in Cox et al. (in press) and Cox et al. (2006). A detailed
explanation of how data from triadic-design experiments with the moonlighting game
support tests for anticipations, such as trust and fear, and reactions such as positive
and negative reciprocity is contained in appendix 1 on the journal’s web site; we here
present a summary explanation.

Treatment B differs from Treatment A only in that the “second mover” does not have
a decision to make; thus he does not have an opportunity either to take money from
the “first mover” or give money to her. Since a “second mover” has no action that can
be taken in Treatment B, a first mover’s choice cannot be affected by anticipations of
what that action might be. In Treatment A, in contrast, a second mover can give or take
money from the first mover after observing the amount of money the first mover has
given to or taken from the second mover. Hence in making her decision in Treatment
A, a first mover’s choice can be affected by anticipations of how the second mover
will react: the first mover may trust that the second mover will positively reciprocate
a positive transfer or fear that the second mover will negatively reciprocate a negative
transfer. Of course, a first mover may also anticipate that a second mover will return or
take money because of non-reciprocal altruistic or inequality-averse preferences. Con-
clusions about whether first mover actions in the moonlighting game (Treatment A)
are motivated by anticipations such as trust or fear can be supported by observations of
the difference between Treatments A and B in the amounts of money first movers give
to or take from second movers. If the amount s sent by the first mover in Treatment
A is larger than the amount s” sent in Treatment B then anticipation of second mover
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reaction has been revealed to have an effect on first mover behavior. A testable hypoth-
esis about an anticipations effect is stated in the top, left entry of Table 1. If the amount
s sent in Treatment A is positive, and greater than the (positive, zero, or negative)
amount s”sent in Treatment B, then the choices in Treatments A and B together support
the conclusion that the first mover’s anticipation is trusting. A testable hypothesis about
trust is stated in the top, middle entry in Table 1. If the amount sent in Treatment B is
negative, and the nonpositive amount transferred in Treatment A is larger, then choices
in Treatments A and B together support the conclusion that the first mover’s anticipa-
tion is fearful. A testable hypothesis about fear is stated in the top, right entry in Table 1.

Treatment C differs from Treatment A only in that the “first mover” does not have a
decision to make; thus he does not have an opportunity either to take money from the
“second mover” or to give money to her. Since a “first mover” has no action that can
be taken in Treatment C, a second mover’s choice cannot be affected by reactions to
a first mover’s choice. In Treatment A, in contrast, a sescond mover observes an actual
choice by a first mover to give to or take money from the second mover. Hence a second
mover’s choice in Treatment A can be affected by reaction to the choice by the first
mover: the second mover may positively reciprocate a positive transfer or negatively
reciprocate a negative transfer. Of course, a second mover may also give to or take
money from a first mover because of non-reciprocal altruistic or inequality-averse
preferences. Conclusions about whether second mover actions in the moonlighting
game (Treatment A) are motivated by reactions such as positive reciprocity or negative
reciprocity can be supported by observations of the difference between Treatments A
and C in the amounts of money second movers give to or take from first movers. If the
absolute value of the amount r¢ returned by the second mover in Treatment A is larger
than the absolute value of the amount 7¢ returned in Treatment C then reaction to the
first mover’s choice has been revealed to have an effect on second mover behavior.
A testable hypothesis about a reactions effect is stated in the bottom, left entry of
Table 1. Given a positive transfer by a first mover in Treatment A, if the amount
r returned in Treatment A is positive and greater than the amount r¢ returned in
Treatment B, then the choices in Treatments A and C together support the conclusion
that the second mover’s reaction is positively reciprocal. A testable hypothesis about
positive reciprocity is stated in the bottom, middle entry in Table 1. Given a negative
transfer by the first mover in Treatment A, if the amount returned in Treatment A is less
than the amount returned in Treatment C, then choices in Treatments A and C together
support the conclusion that the second mover’s reaction is negatively reciprocal. A
testable hypothesis about negative reciprocity is stated in the bottom, right entry in
Table 1.

3 The three experiments

Each of the three experiments includes the moonlighting game, Treatment A and one
or two dictator control treatments. Experiments differ from each other with respect to
the payoff protocol used and whether the comparisons between treatments are across-
subjects or within-subjects. Experiment 1 uses a double-blind payoff protocol and an
across-subjects design, Experiment 2 uses a single-blind payoff protocol and a within-
subjects design, and Experiment 3 uses a single-blind payoff protocol and across-
subjects design. Three experimental designs are used to explore the robustness of

@ Springer



J. C. Cox et al.

‘A[oandadsar <) pue ‘g ‘v sjuaweal], 10j 2 pue ‘q ‘v are syduosiadng
"1 AQ PoIOUAP ST JOAOW PUOIIS B AQ PIUINIAI JUNOWY
*s AQ PoJOUIP ST IoAOW ISIY B AQ JUS JUNOWY

0> 450> »%)

JOTART[2q JOAOUI JSIT]

. D — . 0 . b — .0 —_
ol > pdt yH o= pdt yH A <pli yH =ptt JH 4] < | yH oA =pl yH
0> »9 0 <»9
JIOTARYD( JOAOW PUODIS
Kyooidroar aaneSoN Kyoo1dioar aanisod SUuonORYY
s<,5:Pg s=,5: %y (gSoxew < ,5: "I (,sQxew = .5 g S<,SIUH oS= 50 H
q> = vy A | q R q ’ v> g q TV > = vy

Ieaq

jsnap,

suonedonuy

suonoeal pue suonedonue 10y sasayiodAy 9[qeIsa], | I[qe], &l

Springer
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Table 2 Experimental designs and protocols

Payoff Experimental No. of pairs
protocol Method design Subject pool  (subjects)

Experiment 1 Double-blind Sequential choices Across-subjects UvA students  30%¢, 27°(174)
Experiment 2 Single-blind ~ Sequential choices Within-subjects UofA students 332 (99)

Experiment 3 Single-blind ~ Sequential choices Across-subjects UofA students 32%, 35¢ (134)
Experiment FFF  Single-blind  Strategy choices Across-subjects UofZ students 33?2, 23° (112)

Superscripts are a, b, and ¢ for Treatments A, B, and C, respectively.

conclusions about trust, fear, and reciprocity. One question that we address is whether
the conclusions differ for within-subjects and across-subjects designs. Another ques-
tion is concerned with the effect, if any, of single-blind or double-blind payoff protocols
on the conclusions. In Section 5, we further explore robustness questions by comparing
our data to data from the across-subjects, strategy-method, single-blind experiment
with the moonlighting game reported by Falk et al. (2000).

3.1 Experiment 1: Across-subjects, double-blind

Experiment 1 sessions were run with custom computer software in the CREED lab-
oratory at the University of Amsterdam in the fall of 2000. Subjects were randomly
selected from the data base of students registered with the CREED laboratory for
participation in experiments. The experiment included three treatments implemented
in an across-subjects design. The payoft protocol was double blind. All money pay-
offs and subjects’ feasible choices were quoted in euros. At the time the experiment
sessions were run, 1 euro was worth a little less than 1 dollar.2 The central features of
Experiment 1 are listed in the first row of Table 2.

The decision-making part of Experiment 1 proceeded as follows. Subjects were
divided equally in two parts of the laboratory completely separated by a thick floor to
ceiling partition. The experimenters did not enter the laboratory when subjects were
present. The monitor computer randomly determined which part of the laboratory was
the room with first mover subjects and which was the room with second mover subjects.
First and second mover pairing of subjects was established by where the subjects sat
in the two separated parts of the laboratory. The subjects had no way of knowing who
they were paired with. And the experimenters had no way of knowing which subject sat
at which computer. Salient payoffs were possible because the subjects entered their
mailbox key codes in their computers. The payoff procedure was double blind: (a)
subject responses were identified only by the key codes that were private information
of the subjects; and (b) money payoffs were collected in private from sealed envelopes
contained in coded mailboxes.

2 At that time, the euro was not yet a circulating currency but prices in retail stores were quoted in both
Guilders and euros. The subjects were paid in Guilders, using the official exchange rate of 2.20 Guilders per
euro. The experiment used euros in order to make subjects’ economic incentives about the same as in earlier
investment game experiments while, at the same time, making their endowments of 10 currency units and
unit of divisibility of one currency unit comparable to the $10 endowments and $1 unit of divisibility used
in earlier experiments (for example, Berg et al., 1995 and Cox, 2002, 2004).
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8 J. C. Cox et al.

Each of Treatments A, B, and C was run in four distinct sessions. The treatments
were implemented “across-subjects”; that is, different subjects participated in each
of the three treatments. In total 87 different pairs of subjects participated in this
experiment. 30 different subject pairs participated in each of Treatments A and C and
27 in Treatment B.

3.2 Experiment 2: Within-subjects, single-blind

Experiment 2 was run with pencil and paper in the Economic Science Labora-
tory at the University of Arizona in the fall of 2005. Subjects were randomly se-
lected from the data base of students registered with ESL for participation in ex-
periments after elimination of names of any students who had previously partici-
pated in similar “fairness experiments.” All money payoffs and subjects’ feasible
sets were in dollars. The experiment included three treatments implemented in a
within-subjects design and used a single-blind payoff protocol in which the iden-
tity of subjects making specific decisions was known to the experimenters but not
to other subjects. Thirty-three groups, each with three subjects, participated in this
experiment. The central features of Experiment 2 are listed in the second row of
Table 2.

Subjects were randomly assigned to three person groups. Each group consisted of
a type X person, a type Y person, and a type Z person. Subjects did not know which
two of the other people in the lab were in the same group. The type X and Y subjects
in a group made decisions that corresponded to the Treatments A, B, and C decisions
in Experiment 1. The type Z subjects had no decision to make. The subjects in each
group participated in two rounds of the experiment. They were informed that one of
the two rounds would be selected for money payoff by an experimenter flipping a coin
in their presence.

3.3 Experiment 3: Across-subjects, single-blind

Experiment 3 included two treatments, the moonlighting game and a dictator game
that provides a motivation control for second movers in the moonlighting game.
Experiment 3 was run with custom computer software in the Economic Science
Laboratory at the University of Arizona in the fall of 2005. As with Experiment
2, subjects were randomly selected from the data base of students registered with
ESL after elimination of names of any students who had previously participated
in similar experiments. The subject interface, feasible choices, and framing of sub-
jects’ decision tasks were the same as Treatments A and C in Experiment 1, run at
CREED. The subject instructions were an English translation of the Dutch instruc-
tions used at CREED in Experiment 1. All money payoffs and subjects’ feasible
payoffs were quoted in numbers of dollars. This experiment used the same design
of Treatments A and C as Experiment 1 but involved a single-blind payoff protocol.
There were 32 pairs of subjects in Treatment A and 35 different pairs of subjects
in Treatment C. The central features of Experiment 3 are listed in the third row of
Table 2.
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@ mean of money sent by FM m mean of money returned by SM

Fig. 1 Average amounts sent and returned by first movers and second movers

4 Subjects’ behavior in the three experiments

Figure 1 reports average amounts sent and returned by subjects in each of the three
treatments in Experiments 1 and 2 and the two treatments in Experiment 3. Treatment
labels are at the top of the figure and experiment labels at the bottom. The scale of
numbers of euros or dollars is on the vertical axis of Fig. 1. Lightly-shaded bars re-
port first mover (FM) data and darkly-shaded bars report second mover (SM) data.
For example, the left-most pair of bars show that the average amount sent by FMs in
Experiment 1 was 1.13 euros and the average amount returned by SMs in Experiment
1 was 3.43 euros. The three pairs of bars in the Treatment A (left) panel of Fig. 1 show
that, on average, SMs returned more than FMs sent in each of the three experiments.
The two bars in the Treatment B (middle) panel of the figure show that, on average,
dictators in the FM control treatment took about 4 euros in Experiment 1 and slightly
less than 4 dollars in Experiment 2. The dark bars in the Treatment C (right) panel
of Fig. 1 show the average amounts “returned” by dictators in the SM control treat-
ments. Reflecting the properties of the experimental designs, the lightly-shaded bars
showing amounts “sent” in Treatment C of Experiments 1 and 3 are the same as the
lightly-shaded bars for Treatment A (because in both treatments these are the amounts
chosen by FMs in Treatment A). In contrast, the lightly-shaded bar for Treatment C
of Experiment 2 shows an average of amounts determined by the experimenters for
this within-subjects-design experiment.

The rest of Section 4 is concerned with using data from pairs of treatments within
experiments to test hypotheses in Table 1 about anticipations and reactions and to ask
whether such reciprocal behavior is robust to the differences among the designs and
protocols for the three experiments. Section 5 compares data for individual treatments
across experiments in order to address several methodological questions.
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Fig. 2 Average amounts given and taken by first movers

4.1 Anticipated reactions are significant

Figure 2 shows a decomposition of FM choices in Treatments A and B into strictly
positive and strictly negative amounts sent and the percentages of subjects making
these choices. For example, the left-most pair of bars in Fig. 2 shows that, out of
30 FMs in Treatment A of Experiment 1: (a) 47% of them sent positive amounts
that averaged 6.22 euros; (b) 43% of them sent negative amounts that averaged
—4.69 euros; and (¢) 10% (= 100% — 47% — 43%) sent 0. In contrast, the bars
for Treatment B show that only 7% of the subjects in Experiment 1 sent positive
amounts, averaging 5. 50 euros, and 93% of them sent negative amounts averaging
—4.68 euros.?

The next question addressed is whether there are significant differences between
FMs’ choices in Treatment A (the moonlighting game) and Treatment B (the first-
mover-control dictator game). The null Hypothesis H”, that FMs send the same
amounts in Treatments A and B, and alternative Hypothesis H?, that they send
more in Treatment A, are stated in the left column and top row of Table 1. As
reported in the anticipations panel in Table 3, two nonparametric tests reject the
null hypothesis in favor of the alternative hypothesis at 1% significance level for
both experiments. Therefore, anticipated reactions of second movers are a signifi-
cant determinant of first movers’ decisions to give or take money. In the next two
subsections we ask whether first movers’ anticipations are trusting or fearful or
both.

3 Behavior in Treatment B might, at first, seem to be unusual. The relation between models of social
preferences and behavior in this dictator game and several other specially-designed dictator games is
examined in detail in Cox and Sadiraj (2004).
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4.2 Trusting behavior is significant

Experiment 2 was run with a within-subjects design, that is the same subjects made
decisions in Treatments A and B. Comparing choices in the two treatments, we find
that 73% of the subjects (24 out of the total of 33) made choices that reveal trust
in Experiment 2. Since Experiment 1 was run across subjects, we report data at the
aggregate level for both experiments. In Experiments 1 and 2, respectively, 47% (14
out of 30) and 73% (as reported above) of the subjects sent positive amounts of money
to the second mover in the moonlighting game. In contrast, only 7% (2 out of 27) and
6% (2 out of 33) of the subjects in Experiments 1 and 2, respectively, sent positive
amounts of money to the other person in the Treatment B dictator game. Data support
a conclusion that subjects’ behavior exhibits trust if amounts sent by FMs to paired
subjects are positive and significantly larger in Treatment A than in Treatment B.
Two nonparametric tests of the hypothesis in the top, middle panel of Table 1 reject
the null Hypothesis H”, that nonnegative amounts sent in Treatment A are equal to
amounts sent in Treatment B, in favor of the alternative hypothesis of revealed trust
H, that nonnegative amounts sent in Treatment A are larger, at 1% significance level
for data from both Experiments 1 and 2, as reported in the middle panel of Table 3.
We conclude that many FMs’ anticipations in the moonlighting game are trusting in
both Experiments 1 and 2; thus this central conclusion is robust to the alternative
across-subjects and within-subjects experimental designs with, respectively, double-
blind and single-blind payoff protocols.

4.3 Fearful behavior is of questionable significance

Next consider the question of whether FMs’ behavior in Treatment A is characterized
by fear of negative reciprocity. At the individual level, in Experiment 2, we observe that
12% (3 out of 26) of the subjects who took money in the dictator game made choices
in the moonlighting game that reveal fear, that is they took money in both games but
took less in the moonlighting game than in the dictator game. In Experiment 1, we
observe that 16% (4 out of 25) of the subjects made choices that are consistent with
fear. Table 3 presents results from tests using observations in which amounts sent
in Treatment A are nonpositive and amounts sent in Treatment B are negative. The
Smirnov test of the hypothesis in the top, right panel of Table 1 does not reject the
null Hypothesis H', that amounts taken (the negative of amounts sent s, when s < 0)
are the same in Treatments A and B, in favor of the alternative Hypothesis HaF , that
amounts taken in Treatment A are smaller, for either Experiment 1 or Experiment 2,
as reported in the right panel of Table 3. (The Epps-Singleton test is unreliable for this
data, as described in a footnote to Table 3.) We conclude that FM’s anticipations, that
were not trusting, were also not fearful. This conclusion is supported by data from
both across-subjects and within-subjects designs with, respectively, double-blind and
single-blind payoffs.

4.4 Reactions are significant

Figure 3 shows a decomposition of SM data for Treatments A and C that are sorted
by the criterion of whether the paired FMs sent positive or negative amounts in
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Fig. 3 Average second mover responses to positive and negative transfers

Treatment A. For example, the left-most pair of bars in Fig. 3 shows that in Treatment A
of Experiment 1: (a) the average amount returned by SMs who received positive
amounts was 8.71 euros and 79% of them returned strictly positive amounts; and
(b) the average amount “returned” by SMs who “received” negative amounts was
—1.46 euros and 38% “returned” strictly negative amounts. In contrast, Experiment
1 bars for Treatment C show that: (a) the average amount returned by SMs who had
larger altered endowments than paired subjects was 0.93 euros and 29% of them gave
strictly positive amounts; and (b) the average amount taken by SMs who had smaller
endowments was —0.38 and 23% took strictly negative amounts.*

The question addressed next is whether there are significant differences between
second movers’ choices in Treatment A (the moonlighting game) and Treatment C (the
second-mover-control dictator game). Of course, an SM in the moonlighting game is
also a dictator; the difference between the two games is that Treatment A dictators
may treat the paired subjects differently than Treatment C dictators because of the
intentional actions of the first movers in the former. We here test the null Hypothesis
H OR, that amounts returned in Treatments A and C are equal, against the alternative
Hypothesis HX, that the absolute value of amounts returned is larger in Treatment A,
as stated in the bottom, left panel of Table 1.

The left panel of Table 4 reports paired z-tests and paired Wilcoxon tests. The
reported numbers of observations used in the paired tests are the numbers of dis-
tinct values for amounts sent by FMs in Treatment A (not the numbers of subjects
whose responses are included in the test), except for within-subjects tests reported in
the column marked with the # superscript. For example, the (11,11) entry for Nobs
(Tr.A,Tr.C) for the reactions tests for Experiment 1 refers to 11 distinct values of

4 The dark bars for Treatment C of Experiments 2 and 3 each contain one possibly anomalous observation
in which an SM who was allocated an endowment less than the paired subject chose to give that subject
even more.
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observed amounts sent or taken by FMs (in Treatment A) for which the mean amounts
returned in Treatments A and C are paired. The null hypothesis is rejected by both
tests at 5% significance with Experiment 1 and 2 data; for Experiment 3 data, the #-test
is significant at 6% (and hence at 10%) and the Wilcoxon test is not significant.

In addition, for Experiment 2 data one can run within-subjects tests. The 2¥ column
entry for Nobs(Tr.A, Tr.B) indicates that 16 subjects had exactly the same altered
endowments in Treatments A and C. Paired Wilcoxon and paired ¢-tests for these 16
subjects reported in the 2* column of the left panel of Table 4 imply rejection of HR in
favor of HF at 5% significance, which implies that SM reactions to the prior actions of
FMs are a significant determinant of SM behavior in the within-subjects experiment.

We also report censored regressions in Table 5 for amounts returned r by SMs as the
dependent variable and amounts sent s and a dummy variable D¢ = 1 for observations
from the moonlighting game as explanatory variables. If there is a significant reaction
effect then the parameter estimate for s x D“ should be significantly positive. As
reported in the reactions (left) panel of Table 5, the coefficient estimates for s x D¢
are positive and different from O at 1% significance for all three experiments. The
estimate is also significant at 1% for the subject-fixed-effect censored regressions for
Experiment 2 using within-subject data reported in the 2* column. We conclude from
the nonparametric and regression tests that reactions to FMs’ actions are a significant
determinant of SMs’ behavior.

4.5 Positive reciprocity is significant

In this section we ask whether subjects’ behavior supports the conclusion that there is
significant positive reciprocity by comparing data from Treatments A and C. We here
examine the behavior of SMs and dictators who have altered endowments larger than
the paired subjects’ altered endowments (because, in Treatment A, the amount sent by
first movers s was positive). We test the null Hypothesis H?, that amounts returned are
the same in Treatments A and B, against the alternative Hypothesis H?, that amounts
returned are larger in Treatment A, as stated in the bottom, middle panel of Table 1.

As with the reactions tests, the reported numbers of observations used in the paired
tests are the numbers of distinct values for amounts sent by FMs in Treatment A except
for within-subjects tests reported in column 2*. The middle panel of Table 4 reports
paired ¢-tests and paired Wilcoxon tests. The null hypothesis is rejected by both tests
at 1% or 5% significance with Experiments 1 and 3 data; for Experiment 2 data, both
tests in column 2” are significant at 10%. The within-subjects tests for Experiment 2
data reported in column 2* also reject the null hypothesis at 10% significance.

In addition the middle panel of Table 5 reports results from censored regressions
of amounts returned r on amounts sent s by FMs and the interaction s x D?, where
D% =1 for observations from the moonlighting game, using observations for which
amounts sent are nonnegative. For all three experiments, estimated coefficients for
s x D“ are positive and significant at 1%. The estimate is also significant at 1% for the
subject-fixed-effect censored regressions for Experiment 2 using within-subjects data
reported in column 2#. We conclude from the nonparametric and regression tests that
the reactions by SMs who received positive amounts from FMs in the moonlighting
game are positively reciprocal. It is clear that positive reciprocity is economically
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significant, as well as statistically significant, from comparison of the mean amounts
returned in Treatments A and C reported in Table 4.

4.6 Negative reciprocity has mixed significance

We here examine the behavior of SMs and dictators who have altered endowments
smaller than the paired subjects’ altered endowments (because, in Treatment A, the
FMs took money). We test the null Hypothesis H", that amounts returned in Treat-
ments A and C are equal, against the alternative Hypothesis H, that amounts returned
are smaller in Treatment A, given in the lower, right panel of Table 1.

Table 4 tests with Experiment 3 data pair Treatments A and C observations of mean
amounts returned on the basis of 4 distinct amounts taken by FMs (by applying the
same pairing rule used for preceding across-subjects tests). Neither the z-test nor the
Wilcoxon test rejects the null hypothesis. Experiments 1 and 2 data are concentrated
at —5 amounts sent by FMs; hence Treatments A and C observations cannot be paired
by amounts sent (as above). The null hypothesis of no difference in the amounts
returned when the FMs took 5 is rejected at 10% significance by a non-paired z-test
for both Experiments 1 and 2. The Wilcoxon (actually, Mann-Whitney) test rejects
the null hypothesis at 10% significance for Experiment 2 but not Experiment 1. The
within-subjects tests for Experiment 2 data, reported in column 2#, also reject the null
hypothesis at 10% significance.

The right panel in Table 5 reports estimates of the coefficients for censored regres-
sions using observations for which amounts sent s are nonpositive. The parameter
estimates for s x D%, where D = 1 for Treatment A observations, are positive and
significant at 5% for all three experiments. Table 5 also reports censored regressions
with subject fixed effects for the within-subjects Experiment 2 data in column 2#; here,
the estimated coefficient for the interactive dummy variable is also significant at 5%.
We conclude that the test results provide mixed support for the conclusion that the
reactions by SMs who received nonpositive amounts from FMs in the moonlighting
game are negatively reciprocal. From comparison of the mean amounts returned in
Treatments A and C reported in Table 4, it is clear that negative reciprocity has ques-
tionable economic significance as well as the mixed statistical significance described
above.

5 Comparisons with the Falk et al. experiment

Falk et al. (2000) reports a dyadic design experiment consisting of the moonlighting
game and a random first move treatment that provides a motivation control for SMs in
the moonlighting game. The payoff protocol is single-blind. FMs in the moonlighting
game choose amounts to give to, or take from, anonymously-paired SMs (the “In-
tentions treatment”). SMs in the moonlighting game make strategy responses: they
choose amounts to give to, or take from, paired FMs for every possible choice by a
FM. First moves in the control treatment are randomly selected from a probability
distribution (the “No-intentions” treatment); the probability distribution used is based
on the empirical distribution of choices by FMs in the moonlighting game reported by
Abbink et al. (2000). SMs in the control treatment make strategy responses, as they do
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in the moonlighting game. Different subjects participated in the two treatments; hence
the central test for the significance of reciprocity (“intentions”) is across-subjects, as
in our Experiments 1 and 3. In contrast, since strategy responses are used for SMs,
the data can be used to make within-subjects comparisons of SM choices made in
the moonlighting game conditional on (hypothetical) FM positive (“give”) or negative
(“take”) transfers. The central features of the Falk et al. experiment are summarized
in the fourth row of Table 2.

5.1 Tests for reciprocity using data from the Falk et al. experiment

Falk et al. reports tests for positive and negative reciprocity using data from the
moonlighting game and random move control treatment. They report nonparamet-
ric tests that compare the distribution of choices made by subjects in the moon-
lighting game with choices made by (different) subjects in the control treatment
for each hypothetical amount that might be transferred from the first mover. One-
sided tests reveal significantly larger absolute values of amounts transferred by
SMs in the moonlighting game than in the control treatment. Another test pro-
cedure they report uses regression analysis and dummy variables. The dependent
variable is the change in FMs’ payoffs caused by SMs’ choices. Explanatory vari-
ables are the amount a transferred from a FM to a SM, a dummy variable / for
the moonlighting game, and their interaction a x I. The estimated coefficient for
a x [ is significant while the other coefficients are not. They conclude that “intentions
matter.”

5.2 Comparison of results across studies

The Falk et al. study does not support tests for anticipations, trust, or fear because
its dyadic design does not include a control treatment for FMs. Comparisons can
be made between the implications of the Falk et al. data and our data for tests of
positive and negative reciprocity. Using data from our Experiment 2, with a within-
subjects design, we conclude that individual subjects exhibit both positive and neg-
ative reciprocity. The aggregate-level tests for reciprocity that are possible with data
from the across-subjects designs of our Experiments 1 and 3 and the FFF experi-
ment support somewhat different conclusions. Our tests of aggregate data find sig-
nificant support for positive reciprocity but mixed support for negative reciprocity.
The FFF tests of aggregate data find significant support for both positive and negative
reciprocity.

6 Methodological issues

The several experiments now discussed in this paper, together with related experiments
reported elsewhere, provide data that can be used to shed light on some methodological
issues raised by referees that may be of general interest. We examine the following
issues.
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6.1 What are the comparative advantages of single blind and double blind
protocols in tests for trust and reciprocity?

A concern was that a double-blind protocol might create an experimenter “demand
effect” for subjects to be selfish and, furthermore, that this demand effect might be
stronger in a dictator game (such as Treatments B and C) than in a strategic game
(such as Treatment A), thereby biasing between-treatments comparisons in a triadic
experiment in favor of detecting trust and reciprocity. This issue can be addressed
with data, as follows. If a double-blind protocol “demands” that subjects be selfish,
and makes a stronger “demand” on subjects in dictator games than in strategic games,
then the triadic design could produce “reciprocity” in Experiment 1, with double-blind
payoffs, but not in Experiment 3 with single-blind payoffs. But data from Experiments
1 and 3 support the same conclusions about reciprocity in the moonlighting game.

Data do support the conclusion that single-blind and double-blind protocols can
lead to different conclusions about reciprocity in a similar game. Cox and Deck (2005),
using a triadic design for experiments with the trust game (a simplified form of the
investment game), find that subjects exhibit positive reciprocity with a single-blind
protocol but not with a double-blind protocol. The reason why Cox and Deck find
reciprocity with the single-blind protocol but not with the double-blind protocol is that
behavior is different in the trust game with a single-blind protocol than with a double-
blind protocol; there is no significant difference between behavior in the dictator
control treatments with single-blind and double-blind protocols. This is the reverse
of the pattern implied by the “experimenter-demand effect” concern about double-
blind payoffs. One could interpret this finding as an indicator of an experimenter
demand effect from a single-blind protocol. Cox and Deck interpret the difference in
positive reciprocity in the trust game between double-blind and single-blind protocols
as reflecting the difference between a fully internalized social norm for reciprocity
and one that is not fully internalized.

Data from our experiments and the FFF experiment tell us more about possible
effects of payoff protocols. Table 6 reports tests with data from Experiments 1 and 2 for
the joint effects of across-subjects design and double-blind payoffs vs. within-subjects
design and single-blind payoffs. The top, left panel of Table 6 reports no significant
difference between Treatment B data from Experiments 1 and 2. The bottom, left
panel reports tests for differences in Treatment C behavior between experiments using
data from our three experiments and data from random-move control treatment (NI) in
the FFF experiment. The paired ¢-tests and paired Wilcoxon tests detect no significant
differences in behavior from the dictator experiments run with single-blind and double-
blind protocols. Therefore the data are uniformly inconsistent with the view that
double-blind payoff procedures create a demand effect for selfish behavior in dictator
games.

We next consider the moonlighting game. The top, right panel of Table 6 reports
tests using data on FM decisions. Comparison of Experiments 1 and 2 data show that
the joint effects of across-subjects design and double-blind payoffs vs. within-subjects
design and single-blind payoffs are insignificant. The simpler comparison for effects

3 Cox and Deck (2006) report that female subjects are more responsive than male subjects to a change in
the payoff protocol.
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of changing only the payoff protocol involves data from Experiments 1 and 3. Tests
comparing these two experiments have mixed significance; the p-values are 0.00 for
Epps-Singleton, 0.10 for Smirnov, and 0.47 for Mann-Whitney. Thus there is only
weak support for the conclusion that double-blind payoffs cause first movers to be
less generous in the moonlighting game. All tests are significant for the comparison
between Experiments 2 and 3; first movers are more generous in Experiment 2 than
in Experiment 3. This last comparison confounds effects of the payoff protocol with
the effects of subjects having more than one decision because the group X subjects in
Experiment 2 knew that there would be subsequent decision rounds in the experiment
at the time they made their decisions for the moonlighting game. The possible effects
on subjects’ behavior of the sequential decisions made by individual subjects in a
within-subjects experiment such as Experiment 2 are examined in Section 6.3.

The bottom, right panel of Table 6 presents tests for effects of payoff protocol
on SM decisions in the moonlighting game. Neither test is significant for either the
comparison between Experiments 2 and 3 or the comparison between Experiment 3
and the FFF experiment.

6.2 Can betrayal aversion invalidate triadic experimental designs in tests
for trust?

A first mover who is “betrayal averse” would get disutility from the event of second
mover defection in the moonlighting, investment, and other “trust games” in addition
to the utility implications of material costs from defection (Bohnet and Hong, 2004).
A betrayal-averse person would send less to a SM in a trust game than he would send
to a paired person in a game against nature in which he faced the same probability
distribution of material payoffs (to himself and the other person) as in the trust game.

Suppose that we were to use data from the moonlighting game to construct a game
against nature in which FMs faced exactly the same probability distribution of returns
that they faced in the moonlighting game. Then betrayal-averse individuals would send
more to the paired subject in the game against nature than they would send to SMs
in the moonlighting game. An experiment of this type would discriminate between
two reasons why an individual might not trust someone else: risk aversion over the
distribution of material returns vs. betrayal aversion. Such discrimination, although
interesting, has no implication for the validity of the triadic design with dictator control
treatments. The FM dictator control along with the moonlighting game provides a test
for the presence of trusting behavior by asking whether individuals send more to a SM
when they might receive a material return (from the SM) than the utility-maximizing
amount they choose to send when they know that the other person has no opportunity to
return anything. Thus the comparison between Treatment A and Treatment B addresses
the question of whether or not the amounts sent in a trust game can be fully explained
by altruism or, alternatively, reveal trust in the other person. This comparison is the
same, and the correct conclusions about trust are the same, regardless of whether or
not individuals would or would not send larger amounts in the game against nature
than in the trust game. Betrayal aversion is one of the reasons why individuals may
not trust, but its possible empirical validity does not negate tests for the presence of
trusting behavior. The tests reported in Table 3 support the conclusion that subjects
exhibit trust: neither risk aversion not betrayal aversion nor any other combination of
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reasons for not trusting others are sufficiently strong to prevent subjects from sending
more money to SMs in the moonlighting game than in a dictator game in which
other-regarding preferences are the only reason to send money to another.

6.3 What are the comparative advantages of across-subjects and within-subjects
designs in tests for trust, fear, and reciprocity?

Use of both across-subjects and within-subjects designs are well established in ex-
perimental economics. The across-subjects vs. within-subjects design issue does not
involve a simple dichotomy, as the labels seem to suggest. For example, the Falk
et al. experiment with the moonlighting game uses a design that is across-subjects
for measuring significance of reciprocity (with their moonlighting game and control
treatments) and both within-subjects and across-subjects, through use of the strategy
method, for measuring the effects of changing endowments.

The principal advantage of a within-subjects design for studying reciprocity is
that it focuses directly on individual subjects’ reactions to introduction of actions by
other subjects, as in our Experiment 2. In contrast, an across-subjects design, such
as that of Falk et al. and our Experiments 1 and 3, measures the significance of reci-
procity with differences between responses by two distinct samples of subjects from
the same population to two treatments that differ only by the presence or absence of
actions by the paired subjects. In trust and reciprocity experiments, as in any other
type of experiment, the across-subjects design can require a larger sample size than a
within-subjects design to identify significant treatment effects because of the differ-
ent subject characteristics in the two subject samples. A within-subjects design has a
different disadvantage: a sequence of choices in fairness games can change behavior.
For example, telling subjects there will be another decision task following a dictator
game can significantly shift their behavior towards greater generosity, even in an ex-
periment in which there is anonymity, because of double-blind payoffs, and random
selection of one task for payoff (Cox, 2003). In our Experiment 2, a subject knows she
has another decision to make after she makes her decision as FM in the moonlighting
game. As noted above, the existence of the second decision task following the moon-
lighting game in Experiment 2 appears to make FMs more trusting and fearful than in
Experiment 3 where FMs have no subsequent decision task.

There are significant questions involved in the within-subjects vs. across-subjects
choice for experimental design; therefore it is important to learn whether the choice
makes a difference for central conclusions about behavior. In our context, one answer is
straightforward: tests for trust, fear, and reciprocity using data from the within-subjects
Experiment 2 imply the same conclusions as tests using data from across-subjects
Experiments 1 and 3.

7 Concluding remarks

Data from experiments reported here and in Falk et al. (2000) have a clear implication
for application of the principle of parsimony in modeling social preferences. Uncon-
ditional other-regarding preferences models cannot adequately represent behavior in
the moonlighting game because of the robust finding that behavior is characterized by
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trust and positive reciprocity. Triadic design experiments with the investment game
(Cox, 2002, 2004) and the trust game (Cox and Deck, 2005, 2006) also support the
significance of trust and positive reciprocity as characteristics of subjects’ behavior.
Data from experiments reported by Blount (1995), Offerman (2002), McCabe et al.
(2003), and Charness (2004) also support the conclusion that reactions to the inten-
tional actions of another are a significant determinant of behavior.

Data from triadic and dyadic design experiments with the moonlighting game sup-
port the conclusion that subjects’ behavior is characterized by trust and positive reci-
procity. The conclusion about trust has been found to be robust to experiments with
within-subjects vs. across-subjects designs and single-blind vs. double-blind payoffs.
The conclusion about positive reciprocity has been found to be robust to random vs.
dictator FM control treatments and strategy responses vs. sequential play as well as
within-subjects vs. across-subjects designs and single-blind vs. double-blind payoffs.
Support for subjects’ negative reciprocity is not as robust to these variations in exper-
imental design and protocol. Subjects’ fear of negative reciprocity has not been found
to be significant.

Several different types of models represent reciprocal behavior, including the
models reported by Levine (1998), Guttman (2000), Rabin (1993), Dufwenberg and
Kirchsteiger (2004), Sobel (2005), Cox et al. (in press), and Cox et al. (2006). The
empirical-scientific value of these models will be determined by whether they can be
successfully applied to data. The parametric model in Cox et al. (in press) has been
successfully applied to SM data from Experiment 1, reported here, and data from
experiments (by other researchers) with five other types of games. The nonparametric
model in Cox et al. (2006) has been successfully applied to SM data from the triadic
design experiment with the investment game (Cox, 2004) and data from two other
games.

Much work remains to be done in fully capturing the rich behavioral patterns in
data for both FMs and SMs in extensive form fairness games such as the ultimatum,
investment, trust, and moonlighting games. But two things are clear: reactions to
others’ intentional actions matter and anticipations of those reactions also matter.
Therefore, the principle of parsimony does not support the use of unconditional social
preferences models for modeling behavior in these games.
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