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Abstract

A popular approach to explain over-contribution in public good games is based on the assumption that
people care (either positively or negatively) about the utility of other participants. Over-contribution
then is an outcome of utility maximization where utility depends on subjects’ own payoffs as well as on the
payoffs of other players. In this paper, I study to what extent this assumption of utility interdependence
is responsible for over-contribution. I design three treatments where subjects’ decisions cannot affect
opponents’ payoffs and thus utility interdependence cannot explain cooperative behavior. The main
result is that while average contribution in these treatments is below the benchmark it nonetheless stays
well above zero. Even when no one benefits from subjects’ generosity the average contributions are as
high as one third of the endowment and are only 25% below those in the benchmark level. This suggests
that utility interdependence is not the main factor responsible for over-contribution.
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Keywords: public good experiments, fairness, reciprocation, altruism

1 Introduction

A well-established finding in experimental economics is that people in public good games tend to behave more

cooperatively than individual payoff-maximization prescribes (Ledyard (1995), Holt and Laury, forthcoming).

The difference between payoff-maximizing and observed behavior is especially hard to reconcile in public good

games with linear payoffs where selfish behavior is a dominant strategy. In particular, any positive amount

of contribution is inconsistent with payoff maximization no matter what (unobserved) beliefs subjects might

have about opponents’ choices. Thus an approach based on the assumption that subjects maximize their

monetary payoffs and know how to do that fails to explain the experimental data.

Consequently, a large body of literature has emerged that provides alternative explanations to excessive

cooperation. One group of explanations is based on the idea that subjects care about the payoffs of other
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participants, or as I will refer to it, there is utility interdependence between subjects. That means that instead

of maximizing monetary payoffs subjects maximize a utility function that depends on their own payoffs as well

as on payoffs of other players. Examples suggested in the literature include models of altruism (Andreoni

1990), warm-glow (Andreoni 1995a), fairness (Bolton 1991 and Rabin 1993) and inequity aversion (Fehr

and Schmidt 1999). This approach maintains standard game theoretical assumptions that subjects fully

understand the underlying game and maximize their preferences.

The second major group of explanations assumes that subjects’ do not know what the optimal strategy

is regardless of whether optimal means “payoff maximizing” or “social utility maximizing”. One explanation

that follows this approach is that subjects behavior is the result of learning. For example, if, as it is argued

in Erev and Roth (1998), players tend to start playing iterated games by trying different strategies, then

the initial behavior tends to be biased towards the middle of the strategy set. Another related explanation

is that subjects’ behavior arises from overgeneralization of similar situations experienced outside of the lab

(see Levitt and List (2007)). For example, if subjects know that it is typically good to be cooperative they

will be cooperative in the lab as well even though it is not optimal.

In this paper, I try to understand to what extent the former theories, i.e. utility interdependence between

subjects (or simply UI), affects subjects’ behavior and, in particular, to what extent it is responsible for

over-contribution in public good games. I design three treatments where subjects’ decisions cannot affect

opponents’ payoffs and as a consequence utility interdependence cannot explain cooperative behavior. The

difference between them is then the size of the effect that UI has on agents’ decision making.

The first treatment is called a phantom treatment and it consists of two separate sessions that are

conducted at two different times with two different groups of subjects. The first session is a benchmark session

which is a standard public good game where to contribute zero is a dominant strategy. The second session

is the phantom session. It is identical to the benchmark except that subjects are randomly matched with

decisions made by participants of the benchmark session and not with decisions of each other. Figuratively

speaking, subjects in the phantom session are playing not against real people, but against “phantom players”

from the earlier-conducted benchmark session. Most importantly, participants of the benchmark session do

not participate in the phantom session and do not receive any payoff as a result of the phantom session.

This manipulation removes two motivations that lead to over-contribution. First, subjects will not con-

tribute because of utility interdependence — which is the primary focus of the paper — since their decisions

do not affect other people. Second, they will not contribute for the purpose of influencing opponents’ future

action because all opponents’ actions are pre-determined. For example, subjects will no longer contribute in

a hope that it will encourage the others to contribute. I will refer to the second motivation as actions inter-

dependence, or simply AI. Other than removing AI and UI considerations the phantom session is identical
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to the benchmark. Indeed, rules, payoff functions, information available to subjects and even opponents’

decisions are precisely the same in both sessions. The difference in behavior between benchmark and phan-

tom sessions therefore should be precisely due to the removed UI and AI considerations. In particular, if

this difference is small and contributions in the phantom session do not decline to zero it means that in the

benchmark other factors were responsible for over-contribution.

The two other treatments designed in this paper are called two-type treatments. In these treatments in

the beginning of each period, exactly one half of all subjects are randomly assigned to type M which stands

for monetarily affected type, and another half is assigned to type N which stands for not affected type.

Type M players have a standard payoff function and so they are affected by decisions of their opponents.

Type N players have a fixed payoff regardless of the outcome. This makes them unaffected by opponents’

choices. All participants know the type of their opponent, and so those subjects who are matched with type

N should not contribute because of UI reasons. Other than being matched against different types subjects

were in identical situation. In particular, they did not know their own types and so, all players had the

same monetary incentives. Furthermore, since opponents could not observe their types either, subjects’

expectations about opponent’s behavior did not depend on opponent’s type. As a result, the difference

between subjects’ contributions against type M and type N should be exactly due to the UI factors. In

particular, positive contribution against type N cannot be caused by utility interdependence.

The main result of the paper is that neither contributions in phantom sessions nor contributions against

type N in two-type sessions were at zero level as utility interdependence models would suggest. In all sessions

contributions against unaffected players — whether real or phantom — stayed consistently above zero and

on average were as high as one-third of the endowment. Contributions against affected players were on

average one-half of the endowment and the difference in contributions thus was quite small. This suggests

that UI considerations have a surprisingly modest role in explaining over-contribution. I argue in this paper

that such a modest effect of UI factors partially comes from the fact that not all of them lead to an increase

in contribution. Some of these factors can actually decrease subject’s contribution in the benchmark. For

example, in the benchmark a subject can get outraged by an opponent’s low contribution and want to

retaliate by decreasing his or her own contributions. This is less likely to happen if the opponents’ payoffs

cannot be affected by subjects’ decisions. Put differently, subjects contribute in public good games not only

because of but also in spite of utility interdependence. The total net effect of UI considerations is a sum of

positive and negative influences on subjects’ contribution level and thus it is less surprising that it turns out

to be quite moderate.

The remainder of the paper is organized as follows. Section 2 describes the treatment design, and the

experimental procedure is reported in section 3. Section 4 presents the results of the study, section 5 contains
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literature review and section 6 concludes.

2 Experimental Design

In total there are three treatments studied in the paper: a phantom treatment and two two-type treatments.

All three treatments are based on a standard public good game with the following structure. Every period

subjects are asked to divide their endowment of 20 tokens between two projects: Project A, which is a

private project that gives a return of 1; and Project B, which is a public project that gives a return of 0.75

to all members of the group. The dominant strategy in this setting is to invest everything into the private

project. Subjects are randomly divided every period into groups of two people, and the game lasts for 15

periods. The decision screen which subjects were shown in two out of the three treatments is reproduced in

Figure 1.

[INSERT FIGURE 1 HERE]

2.1 Phantom Treatment

The phantom treatment consists of two separate sessions. The first session is a benchmark session. It is a

standard public good game with linear payoff functions, which is conducted exactly according to the rules

described above. The second session is the phantom session. It is conducted after the benchmark and with

a different group of subjects. The key feature of the phantom session is that subjects are matched with the

decisions that were made in the benchmark and NOT with each other’s decisions. Thus effectively subjects

are playing not with other people in the room but with phantom players from the previously conducted

experiment.

More precisely, the phantom session is organized as follows. All decisions that were made in the benchmark

were recorded (see Table 1). In each period, participants of a phantom session are randomly matched with

benchmark decisions of the corresponding period. For example, suppose that in period one subject X from

the phantom session was matched with subject 3 from the benchmark session. Subject X contributed 10

to the public project and subject 3 contributed 8 (see table 1). Hence, the total contribution in this group

in the first period of the phantom session was 10 + 8 = 18. Based on that, the profit of X is equal to

(20− 10) + 0.75 · 18 = 23.5, which is calculated and displayed to the subject. Similarly, in the second period

subject X and other subjects of the phantom session will be randomly matched with the decisions made by

subjects in the second period of the benchmark, and so on.

[INSERT TABLE 1 HERE]
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This set-up was clearly described to the participants of the phantom session, though they did not observe

the decision table they were playing with. In addition, participants of the phantom sessions were told that

first, subjects of the benchmark were not aware of and were not monetarily affected by the phantom session.

Second, that the decisions made during the phantom session will not be used in any further experiments.

To make sure that subjects believed the rules of the phantom session, in the beginning of the experiment

the table with benchmark decisions was demonstrated from a distance. It was announced that in the end of

the experiment subjects will be able to look at it and verify that they were playing against those decisions.

This announcement had a two-fold purpose: first, it addressed the credibility concerns since subjects could

easily check that the experiment was conducted as described in the instructions. Second, it helped to ensure

that subjects understood that they were playing against phantom players and not against other people in

the room. At the end of the experiment many subjects looked at the table, mostly because they were curious

to see how other people behaved.

The effect of the phantom manipulation is two-fold. First, in the phantom session subjects do not

have actual opponents and thus utility interdependence cannot be responsible for positive contribution in

the phantom session. In particular, subjects will not care about the opponents’ payoffs or the fairness of

the outcome and they will not experience warm-glow when contributing to the public project. Second, in

the phantom session opponents’ decisions are pre-determined and thus action interdependence cannot be

responsible for positive contributions either. For example, since subjects know that their current actions

have no effect on future opponents’ actions they will not contribute in a hope that it will encourage others

to contribute. In all other aspects the benchmark and phantom session are identical. Indeed, both session

have the same rules, the same payoff functions and the same information structure. The random matching

procedures used in both sessions were identical because the opponents (real or phantom) were randomly

determined every round. Finally, in both sessions subjects are matched against the same pool of decisions,

which means that they should have the same expectations about opponents’ behavior.

As it follows from the discussion above the only difference between the benchmark and the corresponding

phantom session is that in the latter UI and AI considerations are not applicable. Thus, a difference in

subjects’ behavior should be exactly due to the removed factors. In particular, if there is no significant

difference in the behavior, then we can conclude that over-contribution in the benchmark is caused by some

other factors such as inability to solve the game or overgeneralization. On the other hand, if we observe

fast convergence to the dominant strategy in the phantom sessions, then we can conclude that the excessive

contribution in the benchmark is caused either by the removed utility or action interdependence.
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2.2 Two-type treatments.

The two two-type treatments are different from the benchmark in that each period all participants are

randomly assigned to one of the two types: type M or type N. Type M players are monetary affected players

with the usual payoff function. Type N players are not affected players who receive a fixed amount of 20

tokens regardless of the game outcome. The number of M- and N-players is equal each period.

Groups consist of two people and each participant knows the type of his opponent. Thus subjects who

are matched with type N should not contribute because of UI factors. Other than being matched against

different types subjects were in identical situations. In particular, they did not know their own types and so,

all players had the same monetary incentives. Furthermore, since opponents could not observe their types

either, strategic uncertainty (i.e. expectations about opponent’s behavior) did not depend on opponent’s

type. As a result, the difference in subjects’ contributions against type M and type N should be exactly due

to the fact that opponents of type M could be affected by subject’s actions and opponents of type N could

not.

The two-type treatments designed in the paper are a simple two-type treatment (2T) and a two-type

treatment with the strategy method (2TSM) as introduced in Selten (1967). In the 2T treatment subjects

learn their opponent’s type and then make a decision. In the 2TSM treatment subjects are asked to make

two decisions simultaneously — one for a type M and another one for a type N match. The decision that

corresponds to the actual opponent’s type is used.

[INSERT FIGURE 2 HERE]

Each of the two-type treatments has its own advantages and disadvantages, which is why both of them

were used. The main disadvantage of the 2T treatment is that it does not control for the game history

and experience. For example, if a subject decreases his contribution between periods 5 and 6, one can

not tell whether that is because in period 6 he is matched with type N, or because he gradually realizes

that the private project is better, or because he reciprocates the contribution by his opponent in round 5.

The 2TSM treatment removes this problem, since subjects make both decisions given the same history and

experience. The potential drawback of the 2TSM treatment is that it might be too suggestive. The very fact

that subjects are asked to make two decisions might suggest to them that they are supposed to make two

different decisions. To address this issue, instructions explicitly said that even though subjects were asked

to make two decisions it did not mean that they were expected to make either two different or two identical

decisions.

The effect of the two-type treatments is as follows. Let xi be the payoff of subject i, let xj be the payoff

of his opponent and Ui(xi, xj) is the utility of subject i. Clearly if ∂Ui(xi, xj)/∂xi is positive subject i will
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always contribute zero against type N since xj is fixed.1 Thus any explanation that assumes that Ui has this

property will not be able to explain positive contributions against type N. As I show in the appendix most

popular social utility frameworks suggested in the literature do assume that utility depends positively on

own payoffs. In particular, it is the case in Fehr and Schmidt (1999) “inequality-aversion model”, Rabin’s

(1993) fairness model and Charness and Rabin’s (2002) social preferences model. This will also hold for

Bolton and Ockenfels’ (2000) ERC model under an additional assumption that the player cares about his

own payoff more than he cares about his share in the total payoff.

3 Experimental Procedures

Three sessions were run for each manipulation. Eight (of the twelve sessions) were done at Yale University in

2004 and the other four were conducted at UNC Charlotte in 2007. The subject pool consisted mainly of Yale

and UNC Charlotte undergraduates and Yale Summer School students. In total, 149 subjects participated

in 12 sessions with each session lasting approximately 45-60 minutes with average payments of 13-15 USD.

All sessions were programmed and conducted with the software z-Tree (Fischbacher (2007)).

The three benchmark sessions were conducted as follows. First, the session monitor read the instructions

loudly and answered any questions by referring whenever possible to the text of the instructions. Subjects

took a short quiz to test their understanding of the treatment rules. After the quiz, the game was played for

15 rounds. At the end of each round subjects were informed about their group’s total contribution to the

public project and about the profit they earned. The history table was available to subjects during the whole

experiment and it contained their previous decisions and profits. At the end of the session subjects were

asked to fill out a post-experimental survey and were privately paid their cash earnings. The cash earnings

were determined by subjects’ performance in one randomly chosen round. No show-up fee was paid, however,

the smallest possible payment that a subject could receive was 7.50 USD (this number was not announced

to subjects). The instructions used in the first two (Yale) sessions were identical. The instructions used

in the last session had a minor change based on a referee’s suggestion. Specifically, the words “game” and

“experiment” were replaced by the word “study”.

The experimental procedure in the phantom session was similar to the benchmark sessions with the

following two changes. First, questions were added to the quiz that checked the understanding of the

specifics of the phantom rules. In particular, the quiz included the following true/false questions: “I will

NOT be paired with people participating in the current experiment” and “People with whom I will be paired
1While this property is very intuitive it does not have to be satisfied by all preferences with UI. For example, if subject i

cares only about his payoff being equal to the payoff of subject j, i.e. Ui(xi, xj) = −(xi − xj)
2 then ∂Ui(xi, xj)/∂xi can be

negative.
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will receive money as the result of this experiment”. Second, after the instructions were read the printed table

with all of the decisions that were made by participants of the benchmark was demonstrated to subjects.

As was discussed in Section 2.1, it helped to both ensure the credibility of the experiment and subjects’

understanding of the phantom rules.

In addition to that, based on a referee’s suggestion there was made a substantial change in instructions

between the first two (Yale) sessions and the third UNCC session. Both instructions are presented in the

appendix. The change was aimed to emphasize the specifics of the phantom manipulation. In particular,

in the UNCC phantom session subjects had both the benchmark and the phantom instructions and I used

capitalized letters and bold font to stress that “phantom opponents” do not participate in the phantom

study and that they will not receive any payments as a result of it.

The differences in experimental procedure between the two-type sessions and the benchmark sessions

are as follows: first, two-type sessions had two practice rounds that were introduced to ensure subjects’

understanding of the type structure, especially in the more complicated 2TSM treatment. As it was made

known to subjects, in practice rounds everyone was matched with computer decision “17 to private project, 3

to public”. Second, the quiz included questions that tested subjects understanding of type differences. Third,

information presented to subjects at the end of the period and in the history table included information on

subject’s type, opponent’s type and subject’s investment return (which could be different from profit since

profit of type N is always 20).

Among the two-type sessions 2T-I was different from the remaining five sessions (2T-II, 2T-III and all

2TSM sessions) in the order of quiz and practice rounds. In 2T-I the quiz was given before the practice

rounds and in the other five sessions the quiz was given after the practice rounds. The reason behind

the change was that practice rounds made it easier for subjects to understand the rules and answer quiz

questions. In contrast, in the 2T-I session many subjects had troubles answering the quiz questions and

many of them reported to be confused afterwards. The results from all six sessions are presented in the

paper. Finally, instructions for the third session differed from the first two sessions in that the words “game”

and “experiment” were replaced by the word “study”.

4 Results

4.1 The Benchmark and Phantom Sessions

The evolution of average contributions in the benchmark and the corresponding phantom sessions is given

in Figure 3. As it can be seen phantom contributions are in general lower than in the benchmark, however,
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they stay well above zero and, moreover, the difference in contributions is rather small.

[INSERT FIGURE 3 HERE]

Overall, the average contribution in the Benchmark sessions was 8.62 (43% of the endowment) versus

6.48 in the phantom session (32% of the endowment). The drop in contributions between two treatments,

therefore, was only 25%. The largest decrease was in the first Benchmark-Phantom pair where phantom

contributions were 57% of the benchmark (10.12 in Benchmark-I versus 5.79 in Phantom-I). The smallest

decrease was in the second pair where phantom contributions were at 89% of the benchmark level (6.92 in

Benchmark-II and 6.16 in Phantom-II). The rank-sum test shows that for each Benchmark-Phantom pair

the difference in contributions is significant at the 5% level.2 The p-values for each of the three pairs are

0.000, 0.014 and 0.016 respectively.

As it is often the case with experimental data, the observations in my sample — most importantly

subjects’ decisions — are not independent which can potentially inflate the alpha of statistical tests. To

at least partially address this issue, and as an additional robustness check, I applied the rank-sum test to

the individual level data, where the unit of statistical analysis was the average contribution made by one

individual. The p-value of the individual level test was 0.057 which makes the difference in contributions

marginally significant at the 5% level and significant at the 10% level.3

Result 1: In the phantom sessions subjects’ average contribution was 32% of their endowment versus

43% in benchmark sessions. The phantom manipulation reduced subjects’ contributions by 25% as compared

to the Benchmark, however, they remain above zero.

The analysis above shows the effect of the phantom design on the aggregate level. On the individual

level the most prominent effect of the phantom manipulation is that it considerably decreased the number

of active contributors and increased the number of people who were not contributing at all. To be specific,

in the benchmark 15 subjects out of 36 on average contributed at least half of their endowment to the public

project. In the phantom sessions only 4 out of 35 subjects were such active contributors. At the same time

only 3 benchmark subjects made average contribution of less than one versus 7 in phantom sessions.

From Result 1 follows the very striking conclusion that such appealing behavioral theories as inequity

aversion, altruism and other forms of social utility cannot account for even half of observed over-contribution.
2Here and everywhere below, unless explicitly said otherwise, the statistical test is applied to the decision level data. That

is a unit of statistical analysis is a single-period decision made by each participant.
3While using the individual level data removes within-subjects interdependency it does so at the cost of reducing the sample

size and thus the power of the test. Since the average number of subjects in one session was 12 I did not use individual-level
test to compare contributions for each Benchmark-Phantom pair. Instead the individual level rank-sum test was applied to the
pooled data from the three Benchmark and the three Phantom sessions.
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In order to understand why UI factors have such a modest impact I study how subjects’ behavior changes

between benchmark and phantom sessions.

Table 2 shows the results of fixed-effect panel-data estimation where the dependent variable is a subject’s

contribution in period t + 1 and the regressors are the opponent’s contribution and subject’s contribution in

period t. As can be seen from the Table, in the benchmark, variable OppContt is significant and positive, so

that higher (lower) opponent contribution in period t leads to higher (lower) subject’s contribution in period

t + 1. In the phantom sessions, however, opponent contributions are insignificant.

[INSERT TABLE 2 HERE]

As a robustness check I supplement the regression analysis above by studying the relationship between

Contt+1 and OppContt on the individual level. For each subject I calculate the correlation between these

two variables and compare the averages between the sessions. The results are similar to those presented in

Table 2: in the benchmark sessions the average correlation between Contt+1 and OppContt is 0.188 and

it is statistically different from zero (p-value is 0.000). In contrast, the average correlation in the phantom

sessions is 0.056 which is not significantly different from zero (p-value is 0.120).

Result 2: In the phantom sessions opponents’ past contributions have zero effect on subjects’ current

decisions. In the benchmark this effect is positive.

Since the difference between the benchmark and phantom sessions is that in the latter AI and UI factors

are inapplicable, the most immediate interpretation of Result 2 is that subjects reciprocate in the benchmark

and do not reciprocate in the phantom sessions. On one hand it seems strange that subjects would reciprocate

at all given the random matching that was used in all sessions. However, many benchmark subjects said in

the questionnaires that opponents’ contributions was an important factor in their decisions. In particular,

some subjects said, with different levels of emotionality, that they decreased their contributions when their

opponents were “mean” to them. The reverse effect was also present: generous opponent contributions would

make participants to increase their own contributions. As subject 1 from Benchmark-I put it: if they mean

to me I play 20-0, if I mean to them I play 15-5.

To study this question further and to see whether this self-reported behavior is supported by the data I

ran the following regression. I regressed Contt+1 on three dummy variables: OppCont5 which is equal to 1

if OppContt < 5; OppCont10 which is equal to 1 if OppContt is between 5 and 10 and OppcCont15 which

is equal to 1 if OppContt is greater or equal than 15.4 The first variable, OppCont5 captures the effect of
4The results are sensitive to whether 5 is included in the definitions of the variables. Specifically, if OppCont5 = 1 when

OppContt ≤ 5 then its effect is non-significant. The reasons is that, first of all, a contribution of 5 is unlikely to be perceived
as “mean”. And second, 5 was a very popular level of contribution which was sufficient to dilute subjects’ negative response to
lower opponents’ contributions.
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small opponent contributions on subjects behavior and OppCont15 shows the effect of generous opponent

behavior.

[INSERT TABLE 3 HERE]

The regression results are presented in Table 3. As it can be seen immediately in the benchmark the

coefficient at OppCont5 is negative and significant. On average subjects would decrease their contribution by

1 token after a period in which opponents’ contribution was less than 5. In contrast, in the Phantom sessions

OppCont5 is insignificant. The coefficient at variable OppCont15 is positive and marginally significant with

p-values just below 0.10 in both regressions. Its effect is rather weak and most likely arises from the fact that

some subjects believe incorrectly that the public project is more profitable when other people contribute.

When such subjects notice that opponents are generous they might be willing to “take a risk” and increase

their contribution to the public project. Naturally this effect is present in both treatments which is consistent

with what we observe in Table 3.

Result 3: Subjects respond negatively to low contributions of their opponents in the Benchmark but not

in the Phantom. The effect of large opponents’ contributions is marginally significant and is positive in both

Benchmark and Phantom sessions.

The analysis above helps to understand why the difference in contributions between the phantom sessions

and the benchmark is not as large as one would expect. While UI factors such as altruism and fairness

concerns lead to an increase in contributions in the benchmark, other factors such as reciprocation and spiteful

behavior can have the opposite effect and decrease the contribution level. Put differently, in the benchmark

subjects contribute to the public good not only because of but also in spite of utility interdependence.

This makes the finding that the phantom manipulation has only modest effect on contribution levels less

surprising.

As a final comment, I would like to compare subjects’ behavior between the first two Benchmark-Phantom

pairs and the third one. Recall that as it was described in the previous section there was a change in

instructions between the first two sessions (those labeled as I and II) and the third session (the one labeled

as III). The change in the Benchmark instructions was a minor one while the change in the Phantom

instructions was substantial; it was introduced to ensure that subjects fully understand the Phantom rules.

The Wilcoxon rank-sum test shows that there was no significant difference in contributions between the

first two benchmark sessions and the last one (the p-value is 0.80). For the phantom sessions, however, the

difference is significant with the p-value of the rank-sum test equal to 0.005. In absolute terms, contributions

in Phantom-III were higher than in the other two with the average equal to 7.16 versus 5.79 in Phantom-I
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and 6.16 in Phantom-II. Overall it suggests the following conclusion: change in instructions had an effect on

subjects’ behavior in Phantom-III which led to higher contribution level as compared to Phantom-I and -II.

4.2 The two-type treatments

In total six two-type sessions were conducted: three 2T sessions and three 2TSM sessions. Figure 4 shows

the average contributions against types M and N in all six sessions.

[INSERT FIGURE 4 HERE]

Similarly to what we observed in the Phantom sessions, contribution against type N (the type with a

fixed payoff) stays above zero. Despite the fact that N-opponents were not monetarily affected and thus

there were no UI reasons to contribute, the average contribution against type N was as high as 8.26 (40%

of the endowment). Depending on the session the average N-contribution level varied from 60% to 93% of

M-contribution level. Using the data from all six sessions, average N-contributions were 78% of the level of

M-contributions.

To test whether the difference between M- and N-contributions was significant I used a signed-rank test

for the 2TSM sessions (since samples of M- and N-contributions can be matched) and a rank-sum test for

2T sessions (since the samples can not be matched). Table 4 reports the results.

[INSERT TABLE 4 HERE]

From Table 4 it follows that in the 2TSM sessions the difference was significant at the 1% level in each

session. To address the issue of interdependence in subjects’ decisions, as in Section 4.1, I also conducted a

signed rank test using the individual level data (not reported in Table 4). The individual level test confirms

that there is a significant difference between M- and N-contributions with the p-value of the test being 0.003.

In the 2T sessions the test results are more mixed. The rank-sum test shows that there was a significant

difference between ContM and ContN in 2T-II and 2T-III but not in 2T-I. The difference is most likely to

be caused by the change in the experimental procedure that was explained in section 3. Again, I supplement

the analysis by conducting an individual level test and since the individual level data can be matched I use a

signed rank test. The p-value of the test using the pooled data from 2T-II and 2T-III is 0.023 which confirms

that in these two sessions there is a significant difference between M- and N-contributions.

I summarize the analysis above with the following results.

Result 4: In all six two-type sessions, average contributions against type N are positive and are as high

as 40% of the endowment.
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Result 5: On average subjects contribute less against type N than against type M with N-contributions

being at 78% of the level of M-contributions. The difference is significant in all sessions but 2T-I.

In section 4.1 it was established that OppContt had no effect on Contt+1 in the Phantom treatment but

in the Benchmark it was significant. Similarly in this section I compare the effect of OppContt on M- and

N-contributions in the following period. In the analysis below I will use only 2TSM data since the strategy

method used in these sessions facilitates the comparison of M- and N-behavior.

[INSERT TABLE 5 HERE]

Table 5 shows the results of fixed-effect panel-data estimation of two regressions. In the first regression

the dependent variable was ContMt+1 and in the second it was ContNt+1. The main result is that the effect

of OppContt on contributions against type M is positive and significant with p-value of 0.001. The effect

of OppContt on contributions against type N is much weaker and is less significant with p-value of 0.082.

This result is similar to, though perhaps not as strong as, the difference between Benchmark and Phantom

sessions. Comparison of correlations between ContMt+1 (ContNt+1) and OppContt on the individual level

leads to a similar conclusion. In 2TSM treatments the average of individual correlations between ContMt+1

and OppContt is equal to 0.089 and the average correlation between ContNt+1 and OppContt is equal to

0.059. The t-test shows that the former is significantly different from zero at the 10% level (the p-value is

0.073). The latter is not significantly different from zero (p-value is 0.134).

Result 6: Subjects’ contributions against type M are more responsive to opponent’s behavior than sub-

jects’ contributions against type N.

Results 4 and 5 show the role of utility interdependence on the aggregate level. Naturally, on the

individual level the difference between contributions against types M and N was less uniform, and that can

be seen in Figure 5. The precise numbers from the 2TSM5 sessions are as follows: in 329 cases out of 690

(47%) subjects made the same decisions against both types, and 16 subjects (out of 46) played this way for

at least 10 rounds. This clearly indicates that these subjects did not care about payoffs of other people. They

were contributing either in order to encourage other opponents or because they were trying to maximize

their profit, and did not see any reason to contribute differently.

[INSERT FIGURE 5 HERE]

In 232 cases (34%), the difference between M and N-contributions was positive, and 11 out of 46 subjects

contributed higher against type M consistently. These subjects clearly cared about the payoffs of their
5As before I use only 2TSM data because the strategy method makes it is easier to compare subjects’ decisions against

different types.
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opponents and it was also reflected in their answers to the post-experimental questionnaire. For example,

subject 17 said that he was sometimes contributing less against N “since N does not care”. Finally, in 129

cases out of 690 (18%) contribution against N was higher. Among five subjects who played this way at least

half of the time, three said they tried to encourage other subjects. One subject said he/she was looking for

a most profitable combination and finally the last one, who contributed higher against N in 13 rounds, said

that he played a particular fixed strategy because it was giving him sufficient profit.

In general, it can be seen that the number of subjects who care about the payoffs of their opponents

is not very high. Out of three 2TSM sessions there are only 11 subjects out of 46 (24%) who consistently

contributed higher against type M. Other subjects did not use the information about the opponent’s type

either at all or in any systematic manner.

5 Literature review.

Among the many papers that analyze the role of different factors in subjects’ behavior, I would like to mention

a few papers that are especially relevant to mine. In Blount (1995) the Ultimatum game is conducted with

offers made by a third person or by computer. Clearly such a design eliminates most of the UI factors as well

as action interdependence and as a result the rejection rate goes down considerably. Notice, however, that

since the Ultimatum game does not have any strategic uncertainty for the Responder, computer generated

offers are capable of removing UI and AI considerations without adding any distortions. This is not the case

in public good games where a treatment with computerized opponents would also affect strategic uncertainty.

Johnson et al. (2002) analyze a three-period sequential bargaining game played against people in one

treatment and against payoff-maximizing robots in another treatment. The latter treatment produced only a

moderate 30% decrease in the average proposer’s offer while still being above the subgame perfect prediction.

Similar to my results, it suggests that subjects are being generous not only because they care about payoffs

of other people, but also because they do not understand what the optimal offer is.

In Andreoni (1995b) the author suggests the “Rank” treatment in order to separate kindness (altruism)

from confusion by making the former inapplicable. The result is that the level of contribution goes to zero

very fast, which suggests that the contribution in the benchmark model is due to altruism and not confusion.

Although these findings appear to contradict my results, the Rank treatment alters the payoff function and

so introduces distortion into the benchmark.

Houser and Kurzban (2002) revisit Andreoni’s findings by suggesting a treatment of the public good game

where subjects play with a computer whose strategy is to contribute three-fourths of the average contribution

observed in a corresponding benchmark round. Their results are different from Andreoni’s findings in that
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they show that confusion plays a very substantial role in subjects’ behavior. Palfrey and Prisbrey (1996,

1997) come to a similar conclusion and econometrically reject altruism and reputational motives in subjects’

behavior.

Finally in Ferraro and Vossler (2006), a design with virtual players that is similar to the phantom

treatment conducted in this paper is used. Similarly to my paper, the authors find that using virtual players

does not lead to zero contribution. However, they document a larger decline in contributions as compared

to their benchmark. In particular, they conclude that on average one-half of contribution in the benchmark

is removed by using virtual players. The difference from my results most likely comes from two facts. First,

Ferraro and Vossler (2006) use partners matching, whereas I use the strangers matching. When subjects

play with the same group of opponents throughout the whole experiment UI and AI factors are stronger

since, for example, more subjects might try to contribute in order to encourage others to do the same.

Consequently, removing these factors in an experiment using partners matching leads to a larger decrease in

contribution than in an experiment using strangers matching.6 Another aspect of the Ferraro and Vossler

design that contributed to a difference in results is a larger group size: four versus two in this paper. When

matched with three people, participants are less likely to be outraged by their opponents (since, for example,

low contributions of two opponents can be outweighed by a generous contribution of the third one). This

reduces the negative impact of UI factors and consequently the removal of them has a stronger net effect.

6 Concluding Remarks

The main goal of this paper is to understand the extent to which utility interdependence is responsible for

over-contribution in public good games. New theories such as fairness and inequity aversion are becoming

more and more popular in economics; they are intuitive and psychologically appealing. Moreover, in many

instances, for example in public good games, their predictions can explain people’s behavior much better

than a standard payoff-maximization approach. Therefore it is natural to want to estimate how well these

theories can explain subjects’ behavior, in particular how well they can explain over-contribution in public

good games.

To answer this question I designed three treatments in which subjects’ decisions cannot affect their

opponent’s payoff. When matched against unaffected opponents — whether real or phantom — subjects

who simply maximize UI preferences will not contribute to a public good. Thus, by comparing contributions

against motivated opponents (i.e. against Benchmark opponents and against type M in two-type treatments)

6While, it is intuitive that in partners matching AI and UI reasons to contribute are stronger, it is nonetheless well-known
that partners matching does not necessarily lead to a larger contribution as compared to strangers, see Andreoni and Croson
(2008).
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versus contributions against non-motivated opponents (i.e. against Phantom opponents and against type N

in two-type treatments) I can understand the overall importance of UI factors in subjects’ behavior in public

good games and their role in over-contribution.

The main result of the paper is that removing utility interdependence does not lead to a substantial

decline in contributions, and, in particular, the average contribution level stays well above zero. This result

is very robust and it holds in all phantom and all two-type sessions. The analysis of subjects’ behavior on

the individual level is consistent with the aggregate results in that not many subjects behaved as if they

cared about their opponents. In the 2TSM treatments, for example, less than a quarter of subjects were

contributing consistently more against monetarily affected opponents. Other subjects either did not see any

reason to contribute differently or did not use the type information in any systematic manner.

These results seem at first very surprising, however, further analysis suggests that the reason behind such

an unexpected result lies in the fact that not all UI factors cause subjects to increase their contributions.

Some of these factors, like reciprocation, can actually make subjects contribute less, for example, if they feel

they have been mistreated by their opponents. Thus, the overall net effect of UI factors turns out to be quite

moderate. Putting it differently, one could say that in the benchmark subjects over-contribute because of

and in spite of utility interdependence.

7 Appendix. Two-type Treatments and Social Utility Models

As it was discussed in section 2.2 an agent with utility interdependence will contribute zero against type

N if his utility function is increasing with respect to his own payoff. In this section I show that the Fehr

and Schmidt (1999) “inequity-aversion model”, Rabin (1993) fairness model and Charness and Rabin (2002)

social preferences model all satisfy this property. I also show that the Bolton and Ockenfels (2000) ERC

model satisfies this property under an additional assumption that the agent cares about his payoff more than

he cares about its relative share.

We start with the Fehr and Schmidt (1999) model where agents have the following utility function:

Ui = xi − α max(xj − xi, 0)− β max(xi − xj , 0).

Given the Fehr and Schmidt assumption that α and β are less than one it is immediate to verify that Ui

positively depends on xi. And in particular, if xj is fixed it is always optimal to play the dominant strategy.

In Rabin (1993) the agent’s utility function is
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Ui(ai, bj , ci) = πi(ai, bj) + αg̃j(bj , ci) + αg̃j(bj , ci) · gi(ai, bj), (1)

where πi is own payoff. Here ai is the action of player i, bj is his belief about the action of player j and ci

is the second-order belief, that is beliefs about what player j believes about the actions of player i. Term

gi represents the kindness of player i toward player j and g̃j represents the perceived kindness of player j

towards player i. In particular, gi is defined as

gi(ai, bj) =
πj(bj , ai)− πfair

j (bj)
πmax

j (bj)− πmin
j (bj)

.

When player j has a constant payoff, this expression becomes a 0/0 indeterminacy. From a mathematical

point of view there is no clear-cut way to resolve this indeterminacy. However, since the payoff of player

j is constant it seems reasonable to assume that the kindness of player i towards j is independent of ai in

which case the maximization of utility function (1) becomes equivalent to standard payoff-maximization and

in particular ∂Ui/∂πi > 0.

In Charness and Rabin (2002) authors suggest “...a simple conceptual model of social preferences in two-

person games that embeds different existing theories of social preferences as different parameter ranges” (p.

822). The utility suggested by Charness and Rabin has the following form:

UB(πA, πB) = (ρ · r + σ · s + θ · q) · πA + (1− ρ · r − σ · s− θ · q) · πB , (2)

where πA and πB are payoffs. Here r = 1 if πB > πA and r = 0 otherwise; s = 1 if πB < πA and 0 otherwise;

q = −1 if player A has misbehaved and is 0 otherwise. Parameters r, σ and θ capture various aspects of social

preferences. θ provides a mechanism for modeling reciprocity, and ρ and σ are responsible for generating

“distributional preferences”. In particular, Charness and Rabin show that by changing ρ and σ it is possible

to capture many different social preferences suggested in the literature including competitive preferences,

difference-aversion preferences, social-welfare preferences and preferences for reciprocity (pp. 823, 824).

Fix πA. It can be immediately seen from (2) that UB is a continuous function of πB including the point

πB = πA. Given that, UB is an increasing function of πB whenever (1 − ρ · r − σ · s − θ · q) > 0. For all

parameter values considered by Charness and Rabin it is always the case that (1− ρ · r − σ · s− θ · q) ≥ 0.

They do allow for (1−ρ · r−σ · s− θ · q) to be equal to 0, however, in this case their model does not generate

a prediction on how agent B will behave.

Finally, in Bolton and Ockenfels (2000) the following utility function was suggested:
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U = U

(
xi,

xi∑
k xk

)
,

where xi is the payoff of player i. Let the payoff of player j be fixed at level c. Then

∂U

∂xi
= U1 + U2 · c

(xi + c)2
. (3)

For (3) to be positive it is sufficient to require that U1 > |U2|, that is to require that agent 1 cares about

his payoff more than about his relative share. When |U2| is much higher than U1 it is possible that utility

of player 1 is not an increasing function of his payoff.
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8 Figures and Tables

Figure 1: Decision Screen in the Benchmark, Phantom and 2T Treatments
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Figure 1: Subjects were asked to make two separate decisions: how much to invest in project A and how much
to invest in project B. This removes the status-quo effect that occurs when all endowment is initially attributed to
either private or public projects.

Figure 2: Decision Screen in 2TSM Sessions.
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Figure 2: Decision screen in 2TSM sessions.
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Figure 3: Contributions in Benchmark and Phantom Sessions
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Figure 3: The solid lines represent the average contributions in the Benchmark sessions. The dashed lines represent the average
contributions in the corresponding Phantom sessions. The numbering of sessions is chronological: the first two Benchmark-
Phantom pairs were conducted at Yale and the last one at UNCC.
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Figure 4: Average Contributions in Two-Type Treatments
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Figure 4: The solid line represents the average contribution against type M, the dashed line against type N. 2TSM is the two-
type treatment with the strategy method, and 2T is the simple two-type treatment. The numbering of sessions is chronological:
the first two sessions were conducted at Yale and the last one at UNCC.
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Figure 5: Individual Decisions in 2TSM sessions
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Figure 5: The solid line represents contributions against type M. The dashed line with points represents contributions against
type N.
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Table 1: Decisions Made in the Benchmark Treatment.

Subjects 1 2 3 4 5 6 7 8 9 10

Period 1 10 0 8 15 12 15 0 7 12 10

Period 2 7 0 5 13 12 8 5 7 2 20

Table 1: An excerpt of the decisions that were made in the benchmark treatment. Entries represent how much each subject
contributed to the public project. The complete table would have Periods from 1 to 15 and decisions of all participants of the
benchmark.

Table 2: Effect of Opponent’s Behavior on Subjects’ Contribution

Benchmark Phantom
y=Contt+1 Coef. p-value Coef. p-value
OppContt 0.100 0.000 0.050 0.109
Contt 0.123 0.010 0.315 0.000
Const 6.538 0.000 3.815 0.000

Table 2: Panel-data regression with fixed effects of the contribution at period t + 1 on subjects’ and opponents’ contributions
in period t.

Table 3: Effect of Opponent’s Behavior on Subjects’ Contribution

Benchmark Phantom
y=Contt+1 Coef. p-value Coef. p-value
OppCont5 -1.019 0.034 -0.478 0.325
OppCont10 -0.413 0.398 0.253 0.609
OppCont15 0.904 0.084 0.983 0.096
Contt 0.120 0.012 0.314 0.000
Const 7.632 0.000 4.150 0.000

Table 3: Fixed-effect panel-data regression. OppCont5 is a dummy variable that is equal to 1 if OppContt < 5, OppCont10
is equal to 1 if 5 ≤ OppContt < 10 and OppCont15 is equal to 1 if OppContt ≥ 15.
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Table 4: Comparison of Contributions Against Types M and N
Rank-sum test Signed Rank test

ContM ContN p-values ContM ContN p-values
2T-I 13.74 12.72 0.156 2TSM-I 11.10 8.90 0.004
2T-II 11.23 7.65 0.002 2TSM-II 9.39 6.41 0.000
2T-III 10.07 5.96 0.000 2TSM-III 10.16 8.58 0.000

Table 4: The table shows average contributions against type M (ContM) and type N (ContN) in all six sessions. Rank-sum
test and Signed rank test columns show p-values of the corresponding tests with the null hypothesis being ContM = ContN .

Table 5: Behavior in 2TSM Sessions

y=ContMt+1 y=ContNt+1

Coef. p-value Coef. p-value

OppContt 0.099 0.001 0.053 0.082
contMt 0.353 0.000 * *
contNt * * 0.189 0.000
Const 5.788 0.000 6.044 0.000

Table 5: Results of panel-data regressions with fixed effects. The first two columns show the estimation result when the
dependent variable is ContMt+1 which is subjects contributions against type M. The last two columns show the results of the
regression with the dependent variable being ContNt+1.
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9 Appendix. Instructions

Instructions for the First Two Phantom Sessions:

Welcome to a decision-making study!

Introduction.

You will participate in a decision making experiment. These instructions describe a game that you will
play for 15 rounds. The instructions are simple and include many examples to make sure that you understand
the rules of the experiment. If you follow the instructions carefully and make good decisions you will earn
a considerable amount of money. Your payoffs in this experiment will depend on the choices made by you
and the other players you will be paired with.

If you have any questions while these instructions are being read, please raise your hand. Please do not
talk with the other subjects, even to ask questions about the instructions. If we hear you talking at any
point in the experiment you will be removed from the room and will not receive any payment.

General Rules. Decisions.

In the experiment you will play the same game for 15 periods. In the beginning of each period you will be
randomly paired with another person according to the rule described in the end of the instructions.
You and the person you are paired with will form a group, and your earnings will depend on what you and
your pair decide.

In the beginning of each period you will be given endowment of 20 ECU7 and your decision will be to
choose how to divide it between two investment projects:

• Project A: Each ECU you invest in project A will give you a return of 1 ECU.

• Project B: Each ECU invested in Project B by either member of the group will yield a return of .75 to
EACH member.

Your task is to decide what part of your endowment to invest in project A and what part invest in project
B. You can invest some of your endowment in project A and some in project B. Alternatively, you can invest
all your money into project A or into project B. Your experimental profit in each period will be
equal to the sum of project returns.

Example. If both you and the other member of your group invest 10 ECU to project A and the remaining
10 in project B, then your income will be equal to 10 · 1 + (10 + 10) · 0.75 = 25. The first term, 10 · 1, is
your return from project A. The second, (10 + 10) · 0.75, is your return from the combined (yours and your
pair’s) investments in project B.

Your experimental profit and cash earnings.

You will be paid in private and in cash at the end of the experiment. Your cash earnings are determined
in the following way: using a deck of cards we will openly and randomly choose one payment period among
the periods that you played, and your cash earnings will be equal to your experimental profit in the payment
period times 0.5.

For example: assume period 5 was chosen as the payment period, and your profit in period 5 was 100
ECU. Then your cash earnings will be 100 · 0.5 = 50 USD. (Numbers in the example are taken to be
higher than the earnings you can get in the experiment. Sorry!).

7Experiment Currency Units

25



How pairs will be formed.

For each decision that you make you will be paired with the decision made by a participant from another
experiment (Experiment A). Experiment A was absolutely identical to the current experiment (Experiment
B) except that participants of experiment A were playing with each other, while you are playing with
participants of the different experiment, which is Experiment A. In all other aspects both experiments were
identical. In particular, participants of Experiment A had to make the same decisions as you do, and they
were paid based on their performance according to the same rules as you will be paid.

Example 1 : Assume you are playing round 6. The computer will randomly assign for you Mr. X from
Experiment A and your earnings will depend on your decision in round 6 and the decision that Mr. X made
in round 6. In round 7 you will be randomly matched with another participant of experiment A (say Ms.
Y) and your earnings will depend on your decision in round 7 and the decision Ms. Y made in round 7.

Example 2 : Assume that in period eight, computer randomly assigned for you Mr. Z from Experiment
A. Your investment decisions is to invest 11 ECU to Project A and 9 ECU to Project B. When Mr. Z played
in period eight of Experiment A, he decided to invest 12 ECU to Project A and 8 ECU to Project B. Then
your income will be equal to 11 · 1 + (9 + 8) · 0.75 = 23.75. Here, 11 · 1 is your return from Project A, and
(9 + 8) · 0.75 is your return from the combined (yours and Mr. Z’s) investments in project B.

Experiment A was conducted on September 14, at Yale University and it was entirely independent
of Experiment B. In particular, participants of experiment A were not, and will not be informed about
experiment B. Furthermore, they will NOT receive any actual cash payments as a result of experiment B.

Finally, there is not going to be Experiment C. It means that the decisions that you make today will
NOT be used in any further experiments.
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Instructions for the Third Benchmark Session:8

Welcome to a decision-making study!

Introduction.

Thank you for participating in today’s study in economic decision-making. The instructions below
describe the details of the study so please read them carefully. The instructions are simple and include many
examples. If you follow them carefully and make good decisions you may earn a considerable amount of
money.

If you have any questions while these instructions are being read, please raise your hand. At this time I
ask that you refrain from talking to other participants.

General Rules. Decisions.

In this study you will make a series of 15 decisions. For each decision you will be randomly and anony-
mously paired with another person in the room. Neither you nor any other person will know the identities of
the people you are paired with, and the pairing is randomly redone at the beginning of each round.

You and the person you are paired with will form a group, and your earnings will depend on what you
and your pair decide.

For each decision you will be given endowment of 20 ECU9 and you will decide how to divide it between
two investment projects:

• Project A: Each ECU you invest in project A will give you a return of 1 ECU.

• Project B: Each ECU invested in Project B by either member of the group will yield a return of .75 to
EACH member.

Your task is to decide what part of your endowment to invest in project A and what part to invest in
project B. You can invest some of your endowment in project A and some in project B. Alternatively, you
can invest all your endowment into project A or into project B. Your profit in each period will be equal
to the sum of returns from each project.

Example. If both you and the other member of your group invest 10 ECU to project A and the remaining
10 in project B, then your income will be equal to 10 · 1 + (10 + 10) · 0.75 = 25. The first term, 10 · 1, is
your return from project A. The second, (10 + 10) · 0.75, is your return from the combined (yours and your
pair’s) investments in project B.

Your experimental profit and cash earnings.

You will be paid in private and in cash at the end of the study. Your cash earnings are determined in the
following way: using a deck of cards we will openly and randomly choose one payment period among the
periods that you played, and your cash earnings will be equal to your experimental profit in the payment
period times one half. If you were confirmed for this session and came on-time your cash earning will not be
less than 5$ regardless of your experimental profit.

Example: assume period 5 was chosen as the payment period, and your profit in period 5 was 100 ECU.
Then your cash earnings will be 100 · 0.5 = 50 USD. (Numbers in the example are taken to be higher
than the earnings you can get in this study. Sorry!).

Example: assume period 5 was chosen as the payment period, and your profit in period 5 was 8 ECU.
Your cash payment will be 5$ and not 8 · 0.5 = 4.

8The only difference between these instructions and the benchmark instructions in the first two sessions are that words game
and experiments had been replaced by the word study.

9Experiment Currency Units
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Instruction for the Third Phantom Session:

Welcome to a decision-making study!

Introduction.

Thank you for participating in today’s study in economic decision-making. The instructions below
describe the details of the study so please read them carefully. The instructions are simple and include many
examples. If you follow them carefully and make good decisions you may earn a considerable amount of
money.

If you have any questions while these instructions are being read, please raise your hand. At this time I
ask that you refrain from talking to other participants.

General Information.

The study conducted today is closely related and has similar rules to the study conducted at UNC
Charlotte on September 20, 2007. We will refer to that study as study 1. Most of the rules of the current
study repeat the rules of study 1, so first please read the instructions that were given to participants of study
1.

[PLEASE TAKE INSTRUCTION FOR STUDY 1 AND READ THEM.]

The rules of the current study are identical to rules of study 1 except for one difference that will be
explained to you later. In particular, just as in study 1 you will be given an endowment of 20 ECU and your
task will be to decide what part of your endowment to invest in project A and what part to invest in project
B. Your returns on both projects are determined by the same rules that were used in study 1:

• Project A: Each ECU you invest in project A will give you a return of 1 ECU.

• Project B: Each ECU invested in Project B by either member of the group will give you a return of
.75.

The difference of the current study from study 1 is how groups are formed. Participants of study 1 were
paired with each other, that is with other participants of the same study (study 1). In contrast, you will
NOT be paired with participants of your study (current study). Instead, each period you will be paired with
a randomly chosen participant of study 1.

Here is how it works. All decisions made by all participants of study 1 were recorded by the computer. In
the current study, in each round you will be randomly paired with a decision made by one of the participants
of study 1. The randomly chosen decision from study 1 together with your own decision will determine your
earnings.

Example: assume you are in round 6. The computer will randomly assign for you the decision made by,
say, Mr. X in round 6 of study 1. Your earnings in round 6 will depend on your decision and the decision
made by Mr. X in round 6 of study 1. In round 7, the computer will randomly assign for you the decision
made by, say, Ms. Y in round 7 of study 1. Your earnings in round 7 will depend on your decision and the
decision made by Ms. Y in round 7.

Example: assume you are in round 8 and you are matched with the decisions made by Mr. Z in study 1.
You decided to invest 9 in Project A and 11 in Project B. The decision that Mr. Z made in round 8 of study
1 was to invest 10 in Project A and 10 in Project B. Your profit will be equal to 9 ·1+(11+10) ·0.75 = 24.75.
Here 9 · 1 is your return from Project A, (11 + 10) · 0.75, is your return from the combined (yours and Mr.
Z’s) investments in project B.
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Even though this study is using the decisions made during study 1, study 1 itself was entirely self-sufficient
and independent of the current study. In particular, it means that:

• Participants of study 1 were NOT and will NOT be informed about the current study;

• They do NOT participate in the current study;

• They will NOT receive any cash earnings as a result of the current study.

Finally there is not going to be study 3. It means that the decisions that you make today will NOT be
used in any further experiments.

Your experimental profit and cash earnings.

You will be paid in private and in cash at the end of the study. Your cash earnings are determined in the
following way: using a deck of cards we will openly and randomly choose one payment period among the
periods that you played, and your cash earnings will be equal to your experimental profit in the payment
period times one half. If you were confirmed for this session and came on-time your cash earning will not be
less than 5$ regardless of your experimental profit.

Example: assume period 5 was chosen as the payment period, and your profit in period 5 was 100 ECU.
Then your cash earnings will be 100 · 0.5 = 50 USD. (Numbers in the example are taken to be higher
than the earnings you can get in this study. Sorry!).
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