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Abstract

In repeated games, it is hard to distinguish true prosocial behavior from strategic instrumental
behavior. In particular, a player does not know whether a reciprocal action is intrinsically or
instrumentally motivated. In this paper, we experimentally investigate the relationship
between intrinsic and instrumental reciprocity by running a two-period repeated trust game. In
the ‘strategic treatment’ the subjects know that they will meet twice, while in the ‘non-
strategic treatment’ they do not know and hence the second period comes as a surprise. We
find that subjects anticipate instrumental reciprocity, and that intrinsic reciprocity is rewarded.
In fact, the total level of cooperation, in which trust is reciprocated, is higher in the non-
strategic treatment. This indicates that instrumental reciprocity crowds out intrinsic
reciprocity: If one takes the repeated game incentives out of the repeated game, one sees more
cooperation.
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1 Introduction

The proverb “You always meet twice in life” is a rule of conduct for the depend-
able business person. The message is that honesty and trustworthiness always
pay off in the end. This payoff is expectably highest if you surprisingly meet
again. If you act trustworthy in your first meeting, and you surprisingly meet
twice, your kindness may be perceived as more credible and your partner will
more likely regard you as trustworthy. If, on the other hand, you know you will
meet again, your kindness may be perceived as strategic.

Strategic kindness is termed “instrumental reciprocity” in the literature and con-
trasts with non-strategic “intrinsic reciprocity” (see Sobel, 2005). Instrumental
reciprocity is part of a repeated game strategy where agents sacrifice short term
gains in order to sustain reputation and increase long-term payoff. Intrinsic
reciprocity, on the other hand, implies a willingness to sacrifice material payoff,
either by rewarding a kind action or by punishing a mean action.

In this paper we investigate how instrumental reciprocity and intrinsic reci-
procity interact. The standard idea is that instrumental reciprocity and repu-
tational concerns amplify the positive effects of intrinsic reciprocity (i.e. that
they are complements). If some people in the distribution are “good types” with
intrinsic reciprocal preferences, then selfish types can imitate reciprocal types
when playing a game repeatedly. Kreps et al. (1982) show that the mere belief
in the existence of reciprocal types may sustain cooperative play for a number
of periods in the finitely repeated prisoner’s dilemma. This has been supported
experimentally by Andreoni and Miller (1993). Also a number of trust games /
gift exchange experiments with labor market contexts indicate that reputational
concerns amplify the efficiency enhancing effects of reciprocity, see e.g. Falk
and Gichter (2002) and Fehr, Brown and Zehnder (2009).

However, instrumental reciprocity may also crowd out or substitute for trust and
intrinsic reciprocity. If the players know that their game is played repeatedly,
they do not know whether reciprocal behavior is instrumentally or intrinsically



motivated. Now, if the players care about the motives behind the actions, i.e. if
they value intrinsic reciprocity higher than instrumental reciprocity, then strate-
gic repeated game incentives may potentially undermine trust and intrinsic reci-
procity.!

We investigate the relationship between instrumental and intrinsic reciprocity
by running a two period version of Berg et al’s (1995) well-known trust game,
called the investment game by the authors. In this game, the trustor, called the
sender, sends money to a trustee, called the responder. The money is tripled.
The responder then decides how much money to return to the sender. We run
two treatments. In both treatments, senders and responders meet each other
twice. In the strategic treatment the players know they will meet twice, while
in the non-strategic treatment they do not know - the second round comes as
a surprise. Hence, in the non-strategic treatment, we have a repeated game
without repeated game incentives. This enables us to study how instrumental
reciprocity interacts with intrinsic reciprocity, or more precisely how strategic
repeated game incentives affect the repeated game.

In order to fix ideas, we analyze the two period investment game by using a
standard reputation/reciprocity model that does not incorporate the idea that
some agents may value intrinsic reciprocity higher than instrumental reciprocity.
In the model there are two types of responders: good types who are always
trustworthy, i.e. who always reciprocate, and bad types who are always self-
interested. The responder knows his own type, but the sender only knows the
chances that a responder is of either type. This model can account for the com-
plementarity effect discussed above; more trust and reciprocity in the first period
of the strategic treatment than in the first period of the non-strategic treatment.
The model can also account for lower rates of reciprocity in the second period

There is evidence that the motives and intentions behind actions matter. People are more
prone to reciprocate good actions if they are confident about the motivation or intentions. See
Gouldner (1960) for an early analysis, and e.g. McCabe et al. (2003) and Charness and Levine
(2007) for more recent experimental evidence. However, the literature has not explicitly ad-
dressed potential crowding out effects from instrumental reciprocity. The crowding out litera-
ture has mainly focused on the negative effect of monetary incentives (Gneezy and Rustichini,
2000a,b; Bohnet et al. 2001; Fehr and Rockenbach, 2003) and monitoring (Falk and Kosfeld,
2006; Dickinson and Villeval, 2008).



of the strategic treatment, since a sender may trust a bad type in period 2 who
instrumentally reciprocated in period 1. However, the total level of coopera-
tion, in which a pair of subjects trusts and reciprocates trust in both periods, is
predicted to be (weakly) higher in the strategic treatment.

The main results are as follows: First, as expected, repeated game incentives
work in the first period. There is more trust and trustworthiness in the first period
of the strategic treatment than in the first period of the non-strategic treatment.
Second, senders who are reciprocated in the first period, show significantly more
trust in the second period if they are in the non-strategic treatment. Hence, re-
ciprocal behavior in the first period of the non-strategic treatment is perceived
as more credible than reciprocal behavior in the strategic treatment. Third, there
are considerably higher levels of trustworthiness in the second period of the non-
strategic treatment than in the second period of the strategic treatment. While
the senders’ rate of return is on average —22% in the strategic treatment, it is
28% in the non-strategic treatment. Fourth, and most interestingly, the total
level of cooperation, in which trust is reciprocated in both periods, is higher in
the non-strategic treatment. This cannot be explained by the model, and indi-
cates that strategic instrumental reciprocity crowds out prosocial behavior: If the
repeated game incentives are taken out of the repeated game, more reciprocity
is observed.

Our results can illuminate a more subtle research question that has been ad-
dressed recently about the relationship between instrumental and intrinsic reci-
procity. The idea from Kreps et al. (1982), that more cooperation in finitely
repeated games is due to reciprocity imitation is, as mentioned above, supported
by a number of experiments, such as Andreoni and Miller (1993) and Falk and
Gichter (2002). People act strategically/ instrumentally by imitating reciprocal
preferences in order to sustain cooperation. However, the existing evidence for
reciprocity imitation is not clean. More cooperation in finitely repeated games
than in one shot games may not be due to reciprocity imitation, or uncertainty
about types, but to an inappropriate use of the infinitely repeated game logic
(see Rueben and Suetens, 2011). According to the theory, people play as if it
were an infinitely repeated game, but change strategy in the final round when



they realize that the game will end. Hence, they act instrumentally, but they do
not necessarily imitate reciprocal preferences or form beliefs about opponents’
types. Experiments that find no differences between one shot games and the
last round of the finitely repeated game are also supported by such a model of
bounded rationality, and therefore cannot identify reciprocity imitation. Our ex-
perimental design makes it possible to identify reciprocity imitation. The reason
is that players in the non-strategic treatment have received a more credible sig-
nal about the opponents’ type prior to the last period. If they act on this signal
in the last period, then reciprocity imitation is anticipated.

Related literature: A number of papers (including those cited above) exper-

2 But in most of these ex-

imentally investigate behavior in repeated games.
periments it is not possible to distinguish strategically from non-strategically
motivated cooperation. Some recent papers aim to fill this gap. Ambrus and
Pathak (2011) identify strategic cooperation in a finitely repeated public good
game. By using a probabilistic continuation design, they show that selfish play-
ers do contribute to the public good because it induces future contributions by
others. Reuben and Suetens (2012) investigate motives for cooperation in a
repeated prisoner’s dilemma game by using the strategy method.> Subjects con-
dition their decisions on whether the period they are currently playing is the last
period of the game or not. They find that most of the cooperation is strategically
motivated. Cabral et al. (2012) identifies instrumental reciprocity by running
an infinitely repeated veto game which admits a unique efficient equilibrium
for selfish rational players. Like Rueben and Suetens they find that most of the
cooperation is motivated by instrumental reciprocity.

The approach we use in this paper is related to a procedure called “surprise
restart”, an approach first reported by Andreoni (1988) which has been used in
several papers since then.* Closest to our paper are Ben-Ner et al. (2004) and

For an early experimental investigation of a finitely repeated trust game, see Camerer and
Weigelt (1988). More recent papers are Anderhub et al. (2002), Engle-Warnick and Slonim
(2004, 2006), and Schniter et al. (2013).

3In the strategy method for eliciting choices, subjects state their contingent choices for every
decision node they may face. They are then matched, and their choices are played out.

4See Ambrus and Pathak (2011) and Rietz et al. (2013) for a recent application of the surprise



Stanca et al. (2009). Ben-Ner et al. run a two-part dictator game where the sub-
jects are told after they have played a conventional dictator game that they will
play one more time, with reversed roles. Those subjects who were treated nicely
in the first part tended to be more generous towards the former dictators. Stanca
et al. use a similar approach with the difference being that money sent from the
dictator is tripled. Hence, when the roles are reversed, the game resembles the
second stage of a standard gift exchange game. Treatments differ in whether
or not the subjects are told about the second stage before the experiment starts.
They find that reciprocity is stronger when strategic motivations can be ruled
out. However, neither Ben-Ner et al. nor Stanca et al. can follow the behavior
of a given subject (with a given role) over two periods, like we can. Hence, they
do not study a repeated game, which is the object of our investigation.

The rest of the paper is organized as follows: In Section 2 we present a formal
analysis of the two period investment game. In Section 3 we present the experi-
mental design and procedure. In Section 4 we present the results, while Section
5 concludes.

2 The two period investment game

The investment game of Berg et. al (1995) is a trust game where the trustor
(sender) chooses the degree to which she trusts the trustee (responder). The
sender and responder start out with endowments of Es and E,., respectively.
The sender chooses an amount x to send to the responder (0 < x < FEj).
The investment x is then multiplied by m > 1 and the responder receives mz.
Subsequently, the responder chooses an amount y that he or she returns to the
sender, with 0 < y < ma. Afterwards, the game ends with the sender receiving
a payoff E; — = + y and the responder receiving E, + mz — y.

restart method. Our approach is less of a surprise since we explicitly state that the experiment
will consist of two parts, and that the instructions for the second part will come after the first part.
On a more general level, our methodology is in line with experiments in which subjects are not
informed about the content of all stages ex ante, since this might induce strategic behavior, see
e.g. Dohmen and Falk (2011) and Bartling et al. (2012).



If x > 0 the sender (to some extent) trusts the responder. If y > z the responder
reciprocates, i.e. she is trustworthy. If both x > 0 and y > z we say that
the parties cooperate. The level of z indicates how much the sender trusts the
responder, while the level of ¥ > x indicates how trustworthy the responder is.

Consider now the game played twice, with x;, y;, as choice variables and where
1 = 1,2 denotes periods. With standard (selfish) preferences and common
knowledge about rationality, the Nash equilibrium profile is (z; = zo = 0,
y1 = y2 = 0). From a number of experiments on finitely repeated games, we
know that this is not a plausible outcome.

We thus make the following assumptions: There are two types of responders.
B-types (bad types) play yo = 0. G-types (good types) play y; = kx; where
k > 1. (Hence k is a definition of what a good type is, and thus exogenous).
The responder knows his own type, but the sender only knows the chances that
a responder is of either type. The distribution of types is common knowledge.

We will now sketch the derivation of a sequential equilibrium in the two period
investment game.> In subgames along the equilibrium path, players are assumed
to use Bayes’ rule to update their information about others based on observed
play. We solve by backwards induction:

In period 2, the sender knows that a b-type responder will play y» = 0 while
a g-type responder will play yo = kxzo. Therefore, if the sender thinks the
probability that the responder is a g-type is ps,his expected payoff from sending
a positive amount zo > 01s po(Es —x2 + kxo) + (1 — p2)(Es — 22). The payoff
from sending exceeds the sure payoff from not sending (Ej) iff

1
p2> (1

In period 1 a b-type responder can play y; = 0 and get E, 4+ mx; in period
1 and F, in period 2. Alternatively, he can play a mixed strategy, choosing

See Camerer and Weigelt (1988) for a similar analysis of ¢ period trust game.



to reciprocate with probability o; and not reciprocate with probability 1 — o;.
The responder will choose o1 so that when the sender observes the responder
reciprocate in period 1, the sender updates his beliefs about the responder such
that the updated posterior probability po is above the threshold % Then the
responder’s total expected payoff from periods 1 and 2 is:

o1(E, + mxy — kx1 + Er +mag) + (1 — o) (Er +ma1 + E;)  (2)

Since this expected payoff is increasing in o1 (as long as kz; < mazs), the
responder will choose o as large as possible, provided o; makes the posterior
probability po above the sender’s threshold % If the sender uses Bayes rule to
update probabilities, the posterior probability py is given by

= h 3)

p1+o1(1—p1)]

Note that for oy = 1, i.e. a b-type always reciprocates in period 1, then p» =
p1, i.e. from observing reciprocal behavior, the sender does not increase his
probability that he actually meets a good type. But for o7 < 1 reciprocity is a
positive signal.

1 S ) W N U
For ps to exceed the threshold +, we must have orFor (1=p1)] > 7 le.

P1 (k— 1)

4
(1—191) @

01 >

A rational responder will choose ¢ so that (4) holds with equality.

Now, in period 1 the sender will send x; > 0 iff

[p1 +01(1 — p1)] (Es — 21 + kx1) + (Es —21)(1 —01)(1 —p1) > Es (5)



Since the responder will choose o to satisfy (4), we can combine (4) and (5) to
derive the threshold for p;, which is

1
p1 > 2 (6)

We assume that the game begins with a commonly known prior probability h
that the responder is a g-type. The sequential equilibrium is then for the sender
to send and for the responder to reciprocate as long as the prior h is above the
threshold. But if the responder sees in period 1 that the threshold for sending

in period 2 (h > %) will be violated, the responder starts playing mixed strate-
p1(k—1)
(1-p1) *
strategies begin, the responder’s choice of o1 in equilibrium makes the sender
6

Once mixed

gies with probabilities to reciprocate as given by o; =
indifferent between strategies and vice versa.

Assume now that the game is played twice, but that they are informed about
period 2 after period 1 is played. In this situation, instrumental reciprocity plays
no role. In period 1 the sender knows that a b-type responder will play y; = 0
while a g-type responder will play y; = kx;. Therefore, if the sender thinks the
probability that the responder is a g-type is h, the payoff from sending exceeds
the sure payoff from not sending iff h > % The g-types reciprocate, while
b-types do not. In period 2 the sender knows the responder’s type (since there
are no reputation building / no mixed strategies). He sends if he met a g-type in
period 1 and does not send if he met a b-type. Hence, there is a probability h
that he sends in period 2. Again, a g-type reciprocates, while a b-type does not.
Ifh < %, then there is no trust (and hence no trustworthiness) in any of the two

periods.

We can now compare the two situations. For convenience, let us call the stan-
dard two period game “’the strategic game”, and the game where period 2 comes

%The sender chooses to send with probability ¢, where g makes the responder indifferent
between values of o1 in the following expression for his expected payoff: o1 (E, +mxz1 — ka1 +
(Er+ma2)g+ Er(1—q)) + (1 —01)(Er +ma1 + E,.).When ¢ = £, this expression is equal
to the responder’s expected payoff when the sender does not mix (2).



as a surprise “’the non-strategic game”. First, we see that the model can account
for complementarity between instrumental and intrinsic reciprocity: The pos-
sibility of meeting good types makes it possible for bad types to imitate good
types in period 1 in the strategic game. Hence, the level of trust and trustwor-
thiness is weakly higher in period 1 of the strategic game than in period 1 of the

non-strategic game. In period 2, the trust level is (weakly) higher in the strategic
1

k>
while he only sends with probability & in period 2 of the non-strategic game.

game, since if h > +, the sender sends in both periods in the strategic game,
With respect to trustworthiness, only a sender that met a good type in period 1
of the non-strategic game will subsequently trust in period 2. By contrast, in the
strategic game, a sender may meet a bad type in period 2 who instrumentally
reciprocated in period 1. Hence, the likelihood of being reciprocated, condi-
tional on sending a positive amount, is higher in period 2 of the non-strategic
game. However, since the probability of initially meeting a good type is equal
in the two games, and the trust level is higher in the strategic game, the total
level of cooperation - in which a pair of subjects trusts and reciprocates trust
(respectively) in both periods - is (weakly) higher in the strategic game.

3 Experimental design and procedure

We run an experiment in which subjects play the two period investment game
analyzed in the previous section. In one treatment, which we denote the strategic
treatment, subjects knew they were going to meet twice. In the other treatment,
denoted non-strategic treatment, the second period came as a surprise.

The subjects play four one shot versions of the game each period. More specifi-
cally, we announced that the experiment consisted of two parts. In the first part
they were going to play the investment game four times, which we will refer
to as rounds, each round against a new opponent. In the second and last part,
subjects were going to play four rounds against the same four opponents they
met in the first part. Prior to each round of the second part, they got information
about how they played when they met each other in Part 1.



The two treatments were identical except for when information was revealed.
In the strategic treatment all information was revealed prior to the first part.
In the non-strategic treatment we announced that the experiment consisted of
two parts, then explained only the first part and said that information about the
second and last part would be given after the first part was finished.

In the beginning of the experiment subjects were assigned the role as a sender
or a responder, and they kept the same role throughout the experiment. Senders
and responders were randomly paired in each round of the first part. In the #*
round of the second part the sender met the same responder as in the t** round
of the first part. In each round subjects were endowed with 100 ECU each
(I00ECU =20NOK = $3.5). The sender was then given the opportunity to
send an amount = from her endowment to the responder. The amount of money
sent by the sender was tripled (m = 3) by the experimenter so that the responder
received 3x. Then the responder had the opportunity to send back to the sender
an amount y. Hence, in a given round, the sender’s payoff was 100 — = + y,

while the responder’s payoff was 100 + 3z — y.

The experiment was conducted in March 2012 at the University of Stavanger,
Norway. In all 196 subjects participated, 102 in the strategic treatment and
94 subjects in the non-strategic treatment. Average earning per subject was
$43. All instructions were given both written and verbally. The experiment was
conducted and programmed with the software z-Tree (Fischbacher 2007).

4 Results

We start by investigating the average trust and trustworthiness levels, and the av-
erage sent and returned amounts. We then look into how the subjects’ behavior
is conditional on their opponents’ actions, and finally we study how cooperation
evolves.



Table 1 presents the average trust and trustworthiness rates for part I and part
II. The trust rate is defined as the fraction of individual senders who send a
positive amount. The trustworthiness rate is defined as the fraction of individual
responders who return more than what they received - conditional on the senders
sending them anything.

Trust rate Trustworthiness rate
Ind Part1 PartIl Part I Part IT
Strategic 51 0.98 0.77 0.73 0.34
Non-strategic 47 0.88 0.70 0.53 0.62

Table 1: Trust and trustworthiness rates (individual averages)

First we see that both the trust rate and the trustworthiness rate are highest in part
I of the strategic treatment. Trust and trustworthiness are significantly higher in
the first part of the strategic treatment compared to the first part of the non-
strategic treatment. We also see that both the trust and the trustworthiness rates
are significantly reduced from part I to II in the strategic treatment.” This is all
predicted by the model.

Result 1: The rates of trust and trustworthiness are highest in part I of the
Sstrategic treatment.

Next consider part II. We see a slightly higher trust rate in the strategic treat-
ment, but it is not significant (p=0.23). With respect to trustworthiness, we
see, as expected, a higher rate of trustworthiness in the non-strategic treatment.
If there are subjects who act instrumentally and imitate reciprocal preferences,
then the likelihood of not being reciprocated is lower in part II of the strategic
game.

"We calculate the average trust and trustworthiness rates of each individual in the two treat-
ments. Mann-Whitney tests on these averages reveal the following p-values (two-tailed) between
treatments: trust part I p=0.01, trust part II p=0.23. Between treatments: Trustworthiness part
I p=0.01, trustworthiness part II p<0.01. Furthermore, we compare part I to part II in each
treatment (Wilcoxon signed-rank test): Trust in the strategic treatment p<0.01, trust in the non-
strategic treatment: p<<0.01. Trustworthiness in the strategic treatment p<<0.01, trustworthiness
in the non-strategic treatment p=0.34.



Result 2: There are higher rates of trustworthiness in part Il of the non-strategic

treatment than in part Il of the strategic treatment.

We now turn to the /evels of trust and trustworthiness. Before considering the
regressions, it is useful to look at the summary statistics. Table 2 presents the
average amount sent and returned, in addition to rate of return (RoR)3, for those
senders (responders) who chose to trust (were trusted).’

Part I Part IT
Sent Ret RoR Sent Ret RoR
Strategic 60.9 96.1 048 579 512 -0.22
Non-strategic 712 80.0 0.05 73.8 903 0.28

Table 2: Average sent, returned amounts, and rate of return for those who ex-
hibited/ experienced trust (individual averages).

The senders who chose to trust in the strategic treatment send on average about
60 percent of their endowment, while the senders in the non-strategic treatment
send about 70 percent in both part I and part II. This difference is only statis-
tically different in part II. We can see from Table 2 that the responders in the
strategic treatment return more in part I, and significantly less in part II com-
pared to the non-strategic treatment. The responders in the strategic treatment
reduce how much they return significantly, while there is no difference between
amount returned in the first and the second part for the non-strategic treatment.
This is reflected in the senders’ rates of return. In the strategic treatment, the
senders initially experience a significantly higher rate of return (0.48), which is
reduced dramatically and significantly in part II, and actually turns out negative
(-0.22). In the non-strategic treatment we observe the opposite pattern: from an
initial low but positive rate of return, the senders’ payoff from sending increases
significantly in the final part.'”

8Rate of return is a simple measure indicating the payoff from trusting for the senders, and it
is the difference between sent and returned amount over sent amount.

°Summary statistics for all decisions can be found in the appendix.

1We calculate the average sent amount, returned amount and rate of return for each individual
in the two treatments, for those subjects who exhibited and experienced trust. Mann-Whitney



We now look closer at how trust, trustworthiness and cooperation in part II de-
pend on previous behavior. First, we investigate how the senders’ trust levels in
part II are conditional on the level of trustworthiness experienced in part 1. Ta-
ble 3 presents the results from four regressions, where sent amount in part II is
regressed on a dummy variable for being in the non-strategic treatment, amount
returned in part I, and an interaction between the non-strategic treatment and
amount returned in part I. In addition we control for the senders’ age, gender,
faculty background, and possible round effects (we report robust clustered stan-
dard errors for individuals).

tests on these averages reveal the following p-values (two-tailed) between treatments: Sent part I
p=0.17, sent part II p=0.01. Between treatments: returned part I p=0.16, returned part II p<0.01.
Between treatments: RoR part I p<0.01, RoR part II p<0.01. We also compare part I and part
II using Wilcoxon signed-rank tests. Part I and part II Strategic treatment: Sent p=0.31, returned
p<0.01, RoR p<0.01. Part I and part II non-strategic treatment: Sent p=0.14, returned p=0.21,
RoR p<0.01.



Sent in part II (a) (b) (©) (d)
Non-strategic treatment -0.32 0.06 12.36%** 2.53
(6.218) (4.531) (4.222) (5.944)
Sent part I 0.50%** -0.08 -0.08
(0.065) (0.092) (0.091)
Returned amount part I 0.42%%* 0.37%%%*
(0.047) (0.057)
Returned part I*treatment 0.12%%
(0.056)
Dummy: male 19.07%* 9.67*% 6.14 5.70
(7.369) (5.794) (5.305) (5.294)
Age 1.04 0.95 0.67 0.60
(0.675) (0.573) (0.476) (0.504)
Science and technology 1.62 -1.05 221 1.71
(7.189) (5.318) (4.756) (4.782)
Arts and education -7.69 -3.82 -2.12 -2.16
(8.551) (6.968) (6.325) (6.536)
Round 2 -4.85 -8.01% -9.44%* -9.03**
(4.483) (4.770) (4.012) (3.936)
Round 3 -13.83%#%  _20.34%**  _]7.54%%%k  _16.79%*F*
(4.848) (5.219) (4.003) (3.897)
Round 4 -12.59%*% 1779k 14 87K _14.]1%F*
(4.214) (4.655) (3.941) (3.865)
Constant 24.30 3.10 4.49 10.46
(14.953) (13.750) (11.095) (11.897)
Adjusted R? 0.079 0.254 0.460 0.469
Observations 392 392 392 392

Table 3: Sent in part II (OLS), robust clustered standard errors (individuals), *
0.10 ** 0.05 *** 0.01.

We see that regressions (a) and (b) imply no net treatment effect. When we
control for how much the responders return in part I in regression (c), we see that
the senders in the non-strategic treatment seem to trust more than the senders
in the strategic treatment in part II. In order to investigate whether experiencing
trustworthy behavior in part I has a stronger effect on trust in part II for the
subjects in the non-strategic treatment, we include an interaction term between
returned amount in part I and being in the non-strategic treatment in (d). We
see that trust that is rewarded, i.e. reciprocated, has a stronger effect in the

non-strategic treatment. We have:

Result 3: Senders who are reciprocated in part I show more trust in part I if



they are in the non-strategic treatment.

Result 3 implies that reciprocal behavior in the first part of the non-strategic
treatment is perceived as more credible than reciprocal behavior in the strategic
treatment. This shows that subjects anticipate instrumental reciprocity in the
strategic treatment.

Let us now look closer at the responders. We have seen that on average there are
higher rates of trustworthiness in part II of the non-strategic treatment than in
part II of the strategic treatment. From Table 4 we also see that responders return
a larger share in part II when we control for senders’ behavior and background

variables.
Percentage returned part I1 (D) 2)
Non-strategic treatment 13.68%#**  11.99%**
(4.501) (4.452)
Sent part I 0.09
(0.053)
Sent part II 0.09
(0.067)
Dummy: male -3.14 -3.27
(5.287) (5.139)
Age 0.02 -0.03
(0.424) (0.404)
Science and technology -7.36 -7.89
(5.135) (5.095)
Arts and education -5.37 -4.13
(6.960) (6.746)
Round 2 -3.43 -4.12
(2.834) (2.811)
Round 3 -1.25 -2.11
(3.083) (3.445)
Round 4 1.29 0.23
(3.098) (3.230)
Constant 33.39%%%  24.44%%*
(10.840)  (10.364)
Adjusted R? 0.091 0.131
Observations 289 289

Table 4: Percentage returned by responders in part II (OLS), robust clustered
standard errors (individuals), * 0.10 ** 0.05 *** (0.01.



The linear probability models in Table 5 further illuminate the cooperative be-
havior in part IL'" Cooperation means that the sender chooses to trust, and the
responder reciprocates. The dependent variable is whether the subjects chose
to cooperate or not in part II - cooperation is a dummy variable equal to one
for each pair where trust was reciprocated. In (I) we regress the probability of
cooperation in part II on a dummy for being in the non-strategic treatment, with
the same controls as before.

Cooperation part II (0)) (ID) (II0) Iv)

Non-strategic treatment 0.16%%*  Q.27***  (.28%** 0.09
(0.049)  (0.051)  (0.049)  (0.064)

Constant 0.16 0.05 -0.12 -0.01
(0.143)  (0.142)  (0.144)  (0.148)

Sent part I -0.00%* 0.00 0.00
(0.001)  (0.001)  (0.001)

Returned amount part I 0.007%** 0.00 0.00
(0.001)  (0.001)  (0.001)
Cooperation part I 0.34%**%  (.19%*
(0.072)  (0.078)
Cooperation part [*treatment 0.29%%%*
(0.086)

Dummy: male 0.04 -0.02 -0.03 -0.04
(0.053)  (0.056)  (0.054) (0.053)

Age 0.01 0.01 0.01 0.01
(0.006)  (0.006)  (0.005)  (0.005)

Science and technology -0.04 -0.04 -0.02 -0.02
(0.054)  (0.053) (0.051)  (0.051)

Arts and education -0.13 -0.11 -0.10 -0.11
(0.078)  (0.080)  (0.078)  (0.075)

Round 2 -0.08 -0.10 -0.10 -0.10
(0.069)  (0.069)  (0.066)  (0.064)

Round 3 -0.07 -0.07 -0.08 -0.07
(0.068)  (0.068)  (0.066)  (0.065)

Round 4 -0.05 -0.05 -0.07 -0.06
(0.069)  (0.068)  (0.066)  (0.066)

Adjusted R? 0.029 0.144 0.196 0.214

Observations 392 364 364 364

Table 5: Cooperation in part II (linear probability model), robust standard errors,
*0.10 ** 0.05 *** 0.01.

"For samples of this size, linear probability models are more robust than logit or probit models.



The treatment dummy shows that it is more likely that a pair cooperates in the
second part of the non-strategic treatment. Controlling for how much the sender
sent in part I and how much the responder returned in part I, we see from (II)
that the point estimate suggests an even higher probability of cooperation in
the non-strategic treatment. In (III) we add a dummy for whether or not they
cooperated the first time they met, and this dummy captures the effects from
sent and returned amounts. The treatment effect remains strong and significant.
In (IV) we add an interaction term between cooperation in part I and being in
the non-strategic treatment, and we see that the probability of cooperation - in
which trust is reciprocated - is higher in the non-strategic treatment for those
subjects who have experienced cooperation in part II. We have:

Result 4: The probability of cooperation in part Il of the non-strategic treatment
is higher than in part Il of the strategic treatment.

Finally, we are interested in the total level of cooperation during the repeated
game. Figure 1 compares the rate of pairs cooperating between parts and treat-
ments.
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Figure 1: Rate of pairs cooperating.

In the strategic treatment, 72 percent (146 of 204 observations) of the pairs
cooperate in the first part. This is significantly higher than the first part of the
non-strategic treatment. 26 percent of the pairs cooperate in both part I and
part II of the experiment, which is significantly less than in part I. In the non-
strategic treatment 47 percent (88 of 188) cooperate in part one, and 35 percent
cooperate in both part I and part II. So while the initial cooperation rates are
significantly larger in the first part of the strategic treatment (72 versus 47), the
rate of pairs who cooperate throughout both parts is significantly larger than
that of the strategic treatment (26 versus 35).12We have:

Result 5: The total level of cooperation, in which trust is reciprocated in both

parts, is higher in the non-strategic treatment.

12We compare the cooperation rates for each pair. Mann-Whitney tests (two-tailed) between
treatments: p for part 1, p=0.05 for part II. Wilcoxon signed-rank test comparing parts I and II
for the non-strategic and strategic treatments, respectively: p<0.01, p<0.01.



This result cannot be explained by the standard reputation/reciprocity model
outlined in Section 2, and shows that instrumental reciprocity can crowd out
true prosocial behavior.

S Concluding remarks

In repeated games it is hard to distinguish intrinsic reciprocity from strategic
instrumental reciprocity. As a result, the latter can substitute for the former.
We investigate this by running a two period version of Berg et al’s (1995) well-
known trust game, also called the investment game. We run two treatments. In
the strategic treatment the players know they will meet twice, while in the non-
strategic treatment they do not know - the second period comes as a surprise.
Hence, in the non-strategic treatment we have a repeated game without repeated
game incentives. This enables us to study how instrumental reciprocity inter-
acts with intrinsic reciprocity, or more precisely how strategic repeated game
incentives affect the repeated game.

We find that subjects who are reciprocated in the first period (part), show sig-
nificantly more trust in the second period if the second period comes as a sur-
prise. This implies that subjects anticipate instrumental reciprocity in the strate-
gic treatment. Moreover, we find that the total level of cooperation, in which
trust is reciprocated in both periods, is higher in the non-strategic treatment.
Hence, if one takes the repeated game incentives out of the repeated game, one
sees more cooperation.

Our paper thus provides evidence that instrumental reciprocity may, under given
conditions, crowd out intrinsic reciprocity. However, we cannot identify the
exact mechanism behind the crowding out result. The problem with the strategic
treatment is that subjects can neither reward intrinsic reciprocity (relevant for the
senders), nor signal intrinsic reciprocity (relevant for the responders). Future
research should try to disentangle these two potential sources for the crowding
out result.
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6 Appendice

6.1 Summary statistics

Part I Part 1T
Decisions Sent Ret RoR Decisions Sent Ret RoR
Strategic 204 60.7 935 0.49 204 46.3 419 -0.16
Non-strategic 188 63.8 70.1 0.07 188 50.7 66.1 0.19

Table 6: Average sent, returned amounts, and rate of return, all observations.

6.2 Rounds
Average amount sent and returned each round
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Figure 2: Average amount sent and returned in each round.



Instructions for the strategic treatment:

Welcome!

This experiment will last for about 30 minutes. Throughout the experiment
you will get the opportunity to earn money that will be paid out in cash and
anonymously after the experiment is over.

You will now be given time to read through the instructions for this experiment.
If you have any questions concerning these instructions, please raise your hand
and we will come to you. Talking or communicating with others is not allowed
during the experiment.

Throughout this experiment we will use experimental kroner (EK), and not Nor-
wegian kroner (NOK). By the end of the experiment, the total amount of EK
which you have earned will be converted to NOK at the following rate:

5EK =1NOK

6.2.1 Instructions

This experiment consists of two parts, Part [ and Part II — and these parts are
identical.

All subjects are divided into pairs, where one will be a sender and one will be
a responder. This means that half of you will get to be senders and half of you
responders. You will not get to know who will be your partner. Your partner is



in the room, but you will not get to know who this person is, neither during nor

after the experiment.

Each part consists of four rounds. In each round of Part I a sender meets a new

responder.

In Part II senders and responders meet again in the same order that they met in
Part 1. In other words: the person you met in round 1 of Part I, you will meet
again in round 1 of Part II. The person you met in round 2 of Part I, you will

meet again in round 2 of Part II, and so on.

PART I:

ROUND 1: In the beginning of each round all participants receive 100 EC.

The sender can now choose to send everything, nothing or some of the 100 EC
to the responder. The money which is sent is then tripled. If the sender chooses
to send for instance 20 EC to the responder, the responder receives 60EC. If 90
EC is sent, the responder receives EC 270.

The responder then decides how much he/ she wants to keep, and how much he/
she would like to return. The money which will be sent back will not be tripled.

When the sender chooses to send an amount x of the100 EC to the responder
and the responder returns y, the total income of the sender in each round then
equals:



100-x+y

The responder receives three times the sent amount X, and returns y. In addi-
tion, he/ she has the 100 EC he received in the start. The total income for the
responder in each round then equals:

100+3x-y

By the end of each round the income from that round is put into the participant’s
account, and the round ends.

ROUNDS 2,3 AND 4: Rounds 2, 3 and 4 are identical to round 1. Remember

that each sender meets a new responder in each round. By the end of each round
the money earned will be put into each participant’s account.

PART II: Rounds 1, 2, 3 and 4 are identical to rounds 1, 2, 3 and 4 in Part
I. It means that the sender meets the same responder in each round who he met
in Part I. Before each round in Part II you will be reminded of the choices you
made when you met in Part 1.

Please follow the messages which appear on the screen. In the end you will be
asked to fill out a short questionnaire, and you will be informed about your total
earnings converted into NOK.

On the pc cabinet you can see a white sticker with the logo of the university, and
a number, for instance D10136. Please write down this number and your total
income on the receipt when the experiment is over. When we tell you that the



experiment is over, you can leave the room with the receipt. Bring this to the
EAL building, office H-161, to collect your total earnings.



Instructions for the non-strategic treatment:

Welcome!

This experiment will last for about 30 minutes. Throughout the experiment
you will get the opportunity to earn money that will be paid out in cash and
anonymously after the experiment is over.

You will now be given time to read through the instructions for this experiment.
If you have any questions concerning these instructions, please raise your hand
and we will come to you. Talking or communicating with others is not allowed

during the experiment.

Throughout this experiment we will use experimental kroner (EK), and not Nor-
wegian kroner (NOK). By the end of the experiment, the total amount of EK
which you have earned will be converted to NOK at the following rate:

5 EK=1NOK

Instructions

This experiment consists of two parts, and you will now receive the instructions
for Part I of the experiment. Part I we will explain to you later.

All subjects are divided into pairs, where one will be a sender and one will be
a responder. This means that half of you will get to be senders and half of you
responders. You will not get to know who will be your partner. Your partner is



in the room, but you will not get to know who this person is, neither during nor
after the experiment.

Each part consists of four rounds. In each round of Part I a sender meets a new
responder.

PART I:

ROUND 1: In the beginning of each round all participants receive 100 EC.

The sender can now choose to send everything, nothing or some of the 100 EC
to the responder. The money which is sent is then tripled. If the sender chooses
to send for instance 20 EC to the responder, the responder receives 60EC. If
90 EC is sent, the responder receives EC 270.The responder then decides how

much he/ she wants to keep, and how much he/ she would like to return. The
money which will be sent back will not be tripled. When the sender chooses to

send an amount x of the100 EC to the responder and the responder returns y, the
total income of the sender in each round the equals:

100-x+y

The responder receives three times the sent amount X, and returns y. In addi-
tion, he/ she has the 100 EC he received in the start. The total income for the
responder in each round then equals:

100+3x-y



By the end of each round the income from that round is put into the participant’s
account and the round ends.

ROUNDS 2,3AND4: Rounds 2, 3 and 4 are identical to round 1. Remember

that each sender meets a new responder in each round. By the end of each round
the money earned will put into each participant’s account.

Please follow the messages which appear on the screen. In the end you will be
asked to fill out a short questionnaire, and you will be informed about your total
earnings converted into NOK. On the pc cabinet you can see a white sticker

with the logo of the university, and a number, for instance D10136. Please write
down this number and your total income on the receipt when the experiment is
over. When we tell you that the experiment is over, you can leave the room with
the receipt. Bring this to the EAL building, office H-161, to collect your total
earnings.
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