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Abstract We compare the strategy method and the direct response method in public good
experiments in a within-subject design. This comparison is interesting because the strategy
method is frequently used to investigate preference heterogeneity. We find that people
identified by the strategy method as conditional cooperators also behave as conditional
cooperators under the direct response method. Free-rider types contribute systematically less
than all others but show the most systematic deviation from the predicted contributions,
because they contribute in the first half of the direct response experiment. Overall, our results

support the behavioral validity of the strategy method in public good experiments.
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1 Introduction

In this paper we provide a within-subject comparison of the strategy method and the direct
response method in the public goods game. Existing evidence strongly suggests that people
are heterogeneous with respect to their willingness to contribute to public goods conditional
on others’ contributions. ' A large part of this evidence comes from experiments that use a
variant of the strategy method (Selten (1967)). In these experiments subjects are asked (in an
incentive compatible way) how much they would like to contribute to the public good
dependent on how much others contribute. According to the strategy method most people are
either classified as conditional cooperators or free rider types. The question we answer in this
paper is: Can we uncover this heterogeneity also in experiments conducted in the “usual”
direct response method? Put differently, what is the relationship of expressed preferences as
measured by the strategy method and actual behavior in public good games played under the
direct response method? To our knowledge, not much is known about this relationship.” At a
methodological level this relationship concerns the behavioral validity of the strategy method,
that is, the question whether the strategy method and the direct response method yield similar
conclusions about preference heterogeneity.

Our research question mandates a within-subject design. Therefore, every subject
participates in two experiments. In the first (which we call the P-experiment), we measure

people’s preferences toward voluntary contributions in an incentive-compatible way. The P-

' See, e.g., Fischbacher, et al. (2001), Burlando and Guala (2005), Kurzban and Houser (2005), Chaudhuri and
Paichayontvijit (2006), Bardsley and Moffatt (2007), Kocher, et al. (2008), Muller, et al. (2008), Duffy and Ochs
(2009), Grimm and Mengel (2009), Herrmann and Théni (2009), and Thoéni, et al. (2009) for recent studies
which all find heterogeneity with regard to conditional cooperation. Some studies did not focus on conditional
cooperation but on individual differences in warm glow and errors (see, e.g., Palfrey and Prisbrey (1997),
Brandts and Schram (2001), and Goeree, et al. (2002)).

2 Some previous studies combined questionnaires and experiments. Offerman, et al. (1996), Park (2000) and van
Dijk, et al. (2002) elicit social value orientations and compare them to behavior in public good environments.
They find that the social value orientation is positively correlated with contributions to public goods. Brandts
and Schram (2001) use questionnaires to classify people as free riders and cooperators. Our paper is most closely
related to a recent study by Burlando and Guala (2005). Burlando and Guala (2005) use a mixture of methods to
classify types: They use an algorithm based on the strategy method, value orientation tests, experimental choices,
and questionnaires. As we will explain below, the main differences to our paper are that we (i) use the strategy
method to make a point prediction about a subjects’ contribution to a public good and that we (ii) elicit beliefs,
whereas Burlando and Guala (2005) confine their attention to the average contribution behavior of their

classified types.



experiment is a one-shot game to avoid contamination with strategic incentives. Our
instrument is a variant of the strategy method that uses the same strategy set as the standard
public good game. The main concept behind the P-experiment is to ask subjects how much
they will contribute to the public good conditional on each of the other group members'
possible average contribution (rounded to integers). In the second experiment (the C-
experiment), people actually contribute to a public good with random matching (repeated ten
times). We also elicit subjects’ beliefs about other group members’ contributions in the C-
experiment. This allows us (i) to assess the relationship between one’s own contribution and
the expected contributions of others and (ii) to make a point prediction how much this
individual will contribute in the C-experiment, given his or her expressed preferences in the
P-experiment and stated beliefs in the C-experiment. Our design permits us to assess
consistency of expressed preferences and behavior because we elicit people’s preferences and
observe the same person in another comparable environment. Our design will also allow us to
see whether there are systematic deviations from predicted contributions which are specific to
preference-type.

For our analysis we use the design and data of Fischbacher and Gichter (2010). In
Fischbacher and Géachter (2010) the main focus is to explain belief formation and to use the P-
experiment and elicited beliefs in the C-experiment to explain the stylized fact that
contributions in repeatedly played public goods experiments almost always decline over the
course of an experiment. The present paper is complementary to Fischbacher and Géchter
(2010) but asks two more specific questions: what is the degree of consistency of preference
types as elicited in the P-experiment and behavior as revealed in the P-experiment, and are the
deviations, if they occur, specific to preference-type? At a methodological level this is the
question about the relationship between the strategy method and the direct response method,
if one wants to use the strategy method as a means to measure preference types. For instance,
do people classified by the strategy method as conditional cooperators (free riders) also
behave as conditional cooperators (free riders) under the direct response method?

Our most important result is that the strategy method and the direct response method yield
qualitatively similar results: people classified as conditional cooperators in the P-experiment
also behave as conditional cooperators in the C-experiment. People classified as free riders
contribute significantly less than do all others. Quite surprisingly, however, some of them did
contribute to the public good in the contribution game, but basically only in the first half of
the experiment. We also find that consistency between expressed cooperation preferences and

actual contributions increases over time. Overall, we see our paper as a contribution to the



ongoing debate on the usefulness of the strategy method (e.g., Roth (1995), Brandts and
Charness (2000); Brosig, et al. (2003); Muller, et al. (2008), and summarized in Brandts and
Charness (2009)).

2 Design and procedures

The basic decision situation is a standard linear public goods game. The subjects are
randomly assigned to groups of four people. Each subject is endowed with 20 tokens, which
she can either keep for herself or contribute to a "project", the public good. The payoff

function is given as
4
7 =20-0; +04> 9;, (1)
j=1

where the public good is equal to the sum of the contributions of all group members. Standard
assumptions predict that all subjects choose g; = 0.

The public good problem was explained to the participants in the instructions (see
Appendix). We took great care to ensure that subjects understood both the rules of the game
and the incentives. Participants had to answer ten control questions. The questions aimed at
ensuring that participants are aware of their selfish incentives and the dilemma situation. We
did not proceed until all participants had answered all questions correctly.

Within this basic setup we conducted two types of experiments. The first type of
experiment (the "P-experiment") elicits people’s contribution preferences in a public goods
game, using a variant of the strategy method (Selten (1967)). In the second type of experiment
participants make contribution choices in a direct response standard linear public goods
environment (labeled "C-experiment") for ten rounds in the random matching mode. We
chose a random matching protocol to minimize strategic effects from repeated play. All
subjects play both types of experiments. Subjects who participate in the P-C sessions first go
through the preference elicitation experiment before making their contribution choices in the
C-experiment. Our C-P sessions counterbalance the order of experiments to control for
possible sequence effects. The C-P sequence allows for a particularly strong test of measured
preferences because people experience ten rounds of decisions in the C-experiment before
their cooperation preferences are elicited in the P-experiment.

The rationale of the P-experiment is to elicit subjects’ willingness for cooperation. To
what degree are people willing to cooperate given other peoples’ degrees of cooperation?

Being able to observe contribution preferences without using deception requires observing



contributions that can be contingent on others’ contributions. Fischbacher, et al. (2001)
(henceforth FGF) introduced an experimental design that accomplishes this task.’

The subjects’ main task in the P-experiment is to indicate — in an incentive compatible
way — how much they want to contribute to the public good for each rounded average
contribution level of other group members. Specifically, subjects were shown a “contribution
table” of the 21 possible values of the average contribution of the other group members (from
0 to 20) and were asked to state their corresponding contribution for each of the 21
possibilities. Since the FGF method elicits the contribution schedules in an incentive
compatible way, free rider types have an incentive to enter a zero contribution for each of the
21 possible average contributions of other group members. Entering a positive contribution
signals a “willingness to pay” for cooperation by foregoing the free rider benefit. In this
sense, a contribution schedule reflects a subject’s preference for cooperation.

The experiment was only played once and the participants knew this. This allows eliciting
subjects’ preferences, without intermingling preferences with strategic considerations. The P-
experiments will allow us to classify our subjects into preference types and see how
consistently they behave across the two games.

Participants in the P-C sessions were only informed after finishing the P-experiment that
they would play another experiment (at the time they revealed their preferences in the P-
experiment they did not know about a further experiment). Subjects were then told that the
second experiment (the C-experiment) simply involved playing the basic decision situation
ten times, where each group member simultaneously makes his or her contribution choice.
We emphasized that the groups of four would be randomly reshuffled in each period. After
each period, subjects were informed about the sum of contributions in their group in that
period. In addition to their contribution decisions, subjects also had to indicate their beliefs
about the average contribution of the other three group members in the current period. In
addition to their earnings from the public good experiment, we also paid subjects based on the

. . 4
accuracy of their estimates.

3 Ockenfels (1999) developed a similar design independently of FGF. Some replication studies have also applied
the FGF design. See Kocher, et al. (2008) and Herrmann and Thoni (2009). These studies did not compare their
results to the direct response method, however. Muller, et al. (2008) compare the strategy method with the direct
response method, but in a between-subject design where subjects also play both the game in the strategy method
and the direct response mode repeatedly. In Chaudhuri and Paichayontvijit (2006) one subject plays according to
the elicited contribution schedule and the others according to a direct response.

% Subjects had a (small) financial incentive for correct beliefs. If their estimation was exactly right, subjects

received 3 experimental money units (=$0.8) in addition to their other experimental earnings. They received 2



We elicited beliefs for two reasons. First, we can assess the correlation between beliefs
and contributions, which we expect to differ between types of players. For instance, free
riders are expected to have a zero correlation between their beliefs about what others
contribute and their own contribution (which is predicted to be zero). In contrast, conditional
cooperators are expected to have a positive correlation of beliefs and contributions. Second,
we can use the beliefs and the elicited schedules from the P-experiment to make point
predictions about an individual’s contributions in the C-experiment.

The sequence of experiments was reversed in the C-P sessions. The comparison of results
from the P-experiments in the C-P sequence with those of the P-C sequence allow us to assess
the relevance of experience with the public goods game for elicited cooperation preferences.

All experiments were computerized and used z-Tree (Fischbacher (2007)). The
experiments were conducted at the University of Zurich. Our participants were
undergraduates from various disciplines (except economics) from the University of Zurich
and the Swiss Federal Institute of Technology (ETH) in Zurich. We conducted six sessions
(three in the P-C sequence and three in the C-P sequence). Our 140 subjects were randomly
allocated to the cubicles in each session, where they took their decisions in complete
anonymity from the other subjects. On average, subjects earned 35 Swiss Francs (roughly

$30, including a show-up fee of 10 Swiss Francs).” Each session lasted roughly 90 minutes.

3 Results
3.1. Expressed cooperation preferences and actual contributions at the aggregate level

Figure 1 illustrates our first main result: The relationship of contribution and beliefs is very
similar in the P- and the C-experiment.® On average, we find that contributions increase in the
other group members’ contributions. Thus, people are on average "conditional cooperators"
who (i) express a preference for contributing more the more others’ contribute in the P-

experiment and (i1) who actually contribute more the more they believe others contribute in

(1) additional money units if their estimation deviated by 1 (2) point(s) from the other group members' actual
average contribution, and no additional money if their estimation was off the actual contribution by more than
three points. See Gachter and Renner (2006) for the role of incentives in public goods experiments.

> During the experiment subjects earned their payoffs in “points” (according to (1) and the earnings from correct
belief estimates). We exchanged the accumulated sum of points at an exchange rate of 1 point = CHF 0.35) at the
end of the experiment.

6 Since beliefs above 11 occur in less than 10 percent of the cases, we summarize these observations in a

category “>11".



the C-experiment. The former finding replicates FGF and the latter observation is consistent
with previous results by Weimann (1994) and Croson (2007). This holds in particular in the
range of beliefs up to seven tokens, which comprises two-thirds of all observations. For
beliefs above seven tokens, actual contributions exceed the expressed contribution
preferences.

The significance of this finding is that contribution preferences as measured by the
strategy method and actual contribution behavior are on average largely consistent with one
another. This observation provides a good starting point for our analysis of whether there are
"types" of players who behave consistently with their expressed preferences. Later in the
paper, we will show that the result of Figure 1 is not just an artifact of aggregation but reflects

real consistency.

—— Actual contributions

—o— Expressed contribution preferences

Mean contribution

0 1 2 3 4 5 6 7 8 9 10 11 >I11

Beliefs about others’ contributions

Fig. 1 Expressed contribution preferences (P-experiment) and actual contributions (C-experiment).

In the remainder of the paper we investigate the relationship between expressed
preferences and actual behavior in detail. Our next step in the analysis is to look at the

distribution of cooperation preferences.

3.2. Heterogeneous preferences

Recall that we have a complete contribution schedule from each subject that indicates how
much he or she is prepared to contribute as a function of others’ contribution. For our
purposes it is helpful to group subjects with similar patterns. The precise rules for this
classification follow FGF and are as follows: All subjects who show either a monotonic

pattern with at least one increase or have a positive Spearman rank correlation that is



significant at the 1%-level are classified as "conditional cooperators". All subjects who
choose to contribute 0 in any case are classified as "free riders". We designate subjects who
have a significantly increasing scheme up to some maximum and a significantly decreasing
scheme thereafter as "triangle contributors", again using the Spearman rank test at the 1%
level as the criterion (FGF call this pattern "hump-shaped contributions"). All subjects who
cannot be classified this way fall into the category "others".” We find that the distribution of
preference types is the same across all six independent sessions ()’-test, p=0.510). We
therefore pool the data from all sessions. Figure 2 depicts — separately for each preference

type — the mean contributions as a function of the average contribution level of other group

members.
20 20
18 —i— Conditional Cooperators: 55.0% 18
—@— Free Riders: 22.9%
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Average contribution level of other group member

Fig. 2 Average own contribution level for each average contribution level of other group members in the P-

experiment (diagonal = perfect conditional cooperator).

A first robustness test is a comparison with FGF. We replicate FGF’s results quite closely.
A x’-test cannot reject the null hypothesis of an equal distribution of types (p=0.729). This
also holds for all separate pair-wise Fisher exact tests (all p-values > 0.4). We also find that
the relative sequential order of the P-experiment does not affect the distribution of types under
P-C and C-P, respectively (y’-test; p=0.481). Pair-wise Fisher exact tests, performed

separately for each preference type, all return p-values > 0.30, that is, the null hypothesis of

” The category "others" contains two "unconditional cooperators" who always contribute 20 and one "negatively
conditional cooperator". We include them in the category "others" in order to focus our analysis on the major

groups we classified.



an equal distribution of types under C-P and P-C cannot be rejected. It shows that subjects in
the C-P sessions who have experienced actual contribution behavior do not express different
cooperation preferences than do subjects in the P-C sessions who are inexperienced in actual
game playing when they express their preferences. We conclude that our measurement of
preferences using the strategy method is robust and therefore provides a sound basis for

investigating behavior in the C-experiments, to which we turn next.

3.3. Consistency of preferences and contribution behavior

A typical pattern of repeatedly played public goods experiments is that contributions decline
over time. This is also true in our data set. In our companion paper we analyze this “stylized
fact” as well as belief formation in detail (Fischbacher and Géichter (2010)). In this paper we
are not concerned with belief formation and the decline of contributions but concentrate on
contribution behavior of the different preference types in the C-experiments, given their
beliefs and their elicited cooperation preferences in the P-experiment. A high degree of
consistency of preferences and actual contribution behavior for the different types of
preferences (not just at the aggregate level as shown in Figure 1) would support the
hypothesis that there are "types" of players who behave consistently across different but
comparable games.

We begin this analysis with descriptive statistics on beliefs and contributions, which we
summarize for each preference type in Table 1. Beliefs drop to low levels in the course of the
experiment. An interesting observation is that all types hold very similar beliefs in all phases
of the experiment. First-period beliefs are particularly interesting because they express a
subject's intuitive estimate of how others will behave before a subject actually has made any
observation about others’ behavior. We find no systematic differences in first-period beliefs
between preference types (Kruskal-Wallis test, p=0.4531). This observation suggests that the
"consensus effect", that is, people’s tendency to believe that others behave similarly to
themselves, is unimportant in our data, because free riders hold the same belief as all others.®

The lower panel of Table 1 records means and standard deviations of contributions of
different preference types. We find that contributions already differ strongly between types in
the first period (Kruskal-Wallis test, p=0.0134). Free riders start out with much lower
contributions (4.88 tokens on average) than all other preference types, whose starting

contributions amount to 8.61, 9.06 and 9.43 tokens, respectively; the other preference types

¥ For a classic discussion of the consensus effect in the context of cooperation see Kelley and Stahelski (1970).

For a more general methodological discussion see Engelmann and Strobel (2000).



are statistically indistinguishable (Kruskal-Wallis test, p=0.8911). The difference in initial
contributions between free riders and all other preference types is highly significant according
to a Mann-Whitney test (p=0.0012, two-tailed; a t-test that allows for unequal variances yields
p=0.005). Across all periods free riders contribute an average of 2.5 tokens, which is less than
all others. Free riders also make the lowest average contributions in all six sessions. Their
contributions are significantly lower than those of the other preference types (p=0.0039,
Mann-Whitney test, session averages as observations). Seventy percent of all free rider
contributions are exactly zero. By contrast, conditional cooperators contribute on average 5.64
tokens; triangle contributors spend 4.88 tokens on the public good and "others" invest 5.66
tokens. Free riders contribute almost nothing to the public good in the last period of the C-
experiment. More than 80 percent of them contribute exactly zero; their average contribution

is 0.88 tokens. The average contributions of the conditional cooperators, the triangle

contributors, and "others" in period 10 are 2.81, 1.29, and 3.36 tokens, respectively.

Table 1 Descriptive statistics on beliefs and contributions

Mean beliefs
(standard deviations) Standard deviations
Between
individual Within
Period 1 Period 10 All periods means individuals
Conditional Cooperators 9.88 3.40 6.71 2.38 3.25
(4.6) (2.5) 4.1)
Free Riders 9.21 3.25 5.82 1.72 3.08
4.8) (2.7) (3.7)
Triangle Contributors 8.53 2.72 6.78 2.15 3.69
4.2) (2.3) 4.4)
Others 12.21 3.79 6.62 2.39 3.73
(6.6) 4.1 (4.5)

Mean contributions
(standard deviations)

Standard deviations

Between
individual Within
Period 1 Period 10 All periods means individuals
Conditional Cooperators 8.61 2.81 5.64 4.26 3.74
(7.0) 4.9) (6.0)
Free Riders 4.88 0.88 2.49 2.85 2.98
(6.6) (3.6) (5.0)
Triangle Contributors 9.06 1.29 4.88 2.69 4.35
(5.5) (2.0) (5.4)
Others 9.43 3.36 5.66 4.88 3.77
(7.9) 4.3) (6.5)

The last two columns in Table 1 provide information about the standard deviation of the
individual mean contributions over all periods (penultimate column) and the within-individual

standard deviation (last column). The between-individual standard deviation is a measure for
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the homogeneity of a particular preference type. We find that free riders are the most
homogenous group with respect to their beliefs. Free riders and triangle contributors are also
more homogeneous than conditional cooperators and “others”. The within-individual
variation in contributions is lowest for free riders, and highest for triangle contributors.

Our next step is to contrast the predicted relationship between beliefs and contributions
with the actual contributions. Remember that we asked subjects in the P-experiment how
much they would like to contribute if the other group members contribute a certain amount X.
A contribution in the C-experiment, given a subject’s belief X about others’ contribution, is
consistent with the preferences in the P-experiment when a subject contributes the same
amount he or she indicates in her schedule given others’ contribute X. Hence, on the basis of
Figure 2 we predict a significantly positive correlation between beliefs and contributions for
the conditional cooperators, and no correlation for the free riders. The triangle contributors
should have a hump-shaped relation between their stated beliefs and their actual
contributions. Beliefs and contributions should be unrelated for “others”.

Table 2 reports the Tobit estimates of actual contributions regressed on the beliefs about
other group members’ contribution. We include interaction variables “beliefsxtype” since we
are interested in the type-specific relationship of beliefs and contributions. These interaction
variables measure the slope differentials relative to the benchmark group, the free riders. We
also include “Period” to control for time effects. We estimate this model separately for

periods 1 — 5 and 6 — 10, respectively.

Table 2 The correlation between own belief and actual contribution of the different types in
periods 1-5 and 6-10, respectively (Tobit estimates). Dependent variable is actual
contributions

Period 1-5 Period 6-10

Belief 0.459 0.021
(0.124)*** (0.205)
Belief x Conditional Cooperator 0.588 1.267
(0.120)***  (0.197)***
Belief x Triangle Contributor 0.536 0.691
(0.138)***  (0.231)***
Belief x Others 0.410 1.410
(0.163)**  (0.306)***
Period -0.740 -0.477
(0.152)***  (0.060)***
Observations 700 700

Robust standard errors in parentheses
* significant at 10%; ** significant at 5%; *** significant at 1%
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We find that in the first half of the experiments all types have a highly significantly
positive relation between beliefs and contributions. Compared to the free riders, the
correlation of beliefs and contributions is significantly higher for all preference types. The
“Period” variable is significantly negative, which indicates that contributions decline. In the
second half of the experiment free riders have an insignificant slope close to zero. All other
types have a significantly higher slope than the free riders. The “Period” variable is again
significantly negative.

Figure 3 plots the predicted contribution given the stated beliefs.” Again we distinguish
between the first and the second half of the experiment. We contrast the predicted
contributions in the C-experiment with the predictions gained from the P-experiment.

The estimated contributions for conditional cooperators, given their stated beliefs, are
almost identical between the first and the second half of the experiment. However, the
estimated contributions exceed the predicted contributions as derived from their expressed
preferences in the P-experiment. We find that the estimated relationship between beliefs and
contributions for free riders is positive but becomes much flatter in the second half of the
experiment. This finding supports the argument that some initial cooperation by the free riders
is (misperceived) strategic cooperation. '’

Triangle contributors and “others” have a positively increasing relationship between
beliefs and contributions in the first half of the experiment. This relationship becomes hump-
shaped in the second half of the experiment for both types. The estimated contributions for the
triangle contributors follow the predicted contributions from the P-experiment quite well.
Overall we find that actual contributions are somewhat above the predicted contributions, that
is, subjects in the C-experiment are more strongly conditionally cooperative than in the P-

experiment. '’

? Specifically, we estimate for each preference type a Tobit model of contributions on beliefs and belief squared
(we include “belief squared” as a regressor because we predict the relationship between beliefs and contributions
to be hump-shaped for triangle contributors). We estimate the model separately for periods 1-5 and 6-10. We
then calculate the predicted contribution for each empirically observed belief using a post-estimation command
(“predict” in Stata). We average over those beliefs and plot them in Fig. 3. Since in a few cases we did not
observe a belief (e.g., free riders never expressed a belief between 16 and 19 in the C-experiment), there are
some gaps in the predicted contributions of free riders, triangle contributors, and “others”.

' See also Sonnemans, et al. (1999) and Muller, et al. (2008) for an analysis of strategic behavior by free riders
in public goods experiments.

"' see Fischbacher and Gachter (2010) for a complementary analysis of this observation, which does, however,

not distinguish between preference types.
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On a methodological level Figure 3 provides clear support for the behavioral validity of
the strategy method in the public good game. All preference types (except, unsurprisingly,
“others”) on average behave consistently with their type, at least in the second half of the C-

experiment.
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Fig. 3 Estimated contribution (predicted values from a Tobit estimation) for a given belief in periods 1-5 (filled
symbols) and periods 6-10 (open symbols) of the C-experiment, and predicted contributions from the P-

experiment (solid lines).

Our next step is to look at single decisions and to assess how they deviate from the
predicted choice. Since we have each subject's schedule from the P-experiment and since we
also have his or her beliefs in the C-experiment, we can calculate a predicted contribution that
follows from a particular subject's schedule and compare this point prediction to his or her
actual contribution.

Figure 4 depicts the distribution of the deviation of actual choices from predicted choices
separately for each preference type. We also distinguish between the first and the second half
of the experiment. We find that for all types, the modal choice equals the predicted choice,

except for the “others”. This holds true for both halves of the experiment.
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Fig. 4 Percent of choices that deviate from predicted choices.

Figure 4 also shows that choices are closer to the predicted choice in the second half than
in the first half of the experiment for all types (except for “others”). Free riders — for whom
consistency is certainly easiest — make the most consistent choices of all types in the sense
that 60 to 80 percent of their choices (between periods 1-5 and 6-10, respectively) conform
exactly to their predicted choice. The corresponding percentage of cases is between 26 and 38
percent (21 and 31 percent) for conditional cooperators (triangle contributors). In periods 1-5
and 6-10, respectively, “others” exhibit consistent choices in 11 and 8 percent of the cases.

Insisting on a perfect coincidence of predicted and actual choices is certainly a very
demanding criterion, in particular for the non-free riders. If one is prepared to relax this
criterion and call a subject consistent if he or she deviates at most by +2 tokens (10 percent of
the endowment), then consistency rates increase from 52, 63 and 54 percent in periods 1-5 to
65, 88, and 82 percent in periods 6-10 for conditional cooperators, free riders, and triangle
contributors, respectively. “Others” demonstrate consistent choices in 34 and 33 percent of
the cases, respectively. Thus, the median choice of all types is consistent with the expressed

preferences of this type, with the exception of “others”.
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4 Summary

We presented data from public good experiments where we elicited preferences in one
specially-designed game (the “P-experiment”, using the strategy method) and predicted
behavior in ten standard public goods games with random matching (the “C-experiments”,
using the direct response method). Our most important result is that the different preference
types defined according to the cooperation preferences elicited in the P-experiments, also
exhibit different behavior in the C-experiment. Additionally, this behavior is also largely
consistent with the elicited preferences. This holds in particular for conditional cooperators.
Free riders (and triangle contributors) show the most systematic deviation from their
expressed cooperation preferences in the first half of the C-experiment, which is likely due to
a (misplaced) strategic attempt to induce others to contribute more. Actual contributions are
largely consistent with predicted contributions in the second half of the C-experiment.
Apparently, the P- and the C-experiment tap into the same psychology underlying voluntary
cooperation.

Our observations fit into the wider emerging picture (as surveyed in Brandts and
Charness (2009)) that the strategy method and the direct response method very often produce
consistent results in games involving positive reciprocity. Thus, inferences about types of
players made from strategy method data have behavioral significance and are not an artifact

of the strategy method.
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Appendix: Instructions for the experiment
This is a translation of the original German version. We present the instructions of the P-C experiments here;
those of the C-P experiments were adapted accordingly. They are available upon request.

Instructions for the P-Experiment

You are now taking part in an economics experiment financed by the Swiss Science Foundation. If you read the
following instructions carefully, you can — depending on your decisions — earn some more money in addition to
the 10 Francs, which you can keep in any case. The entire amount of money which you earned with your
decisions will be added up and paid to you in cash at the end of the experiment. These instructions are solely for
your private information. You are not allowed to communicate during the experiment. If you have any
questions, please ask us. Violation of this rule will lead to the exclusion from the experiment and all payments. If
you have questions, please raise your hand. A member of the experimenter team will come to you and answer
them in private.

We will not speak of Francs during the experiment, but rather of points. Your whole income will first be
calculated in points. At the end of the experiment, the total amount of points you earned will be converted to
Francs at the following rate:

1 point = 35 centimes.

All participants will be divided in groups of four members. Except for us - the experimenters - no one knows
who is in which group.

We describe the exact experiment process below.

The decision situation

You will learn how the experiment will be conducted later. We first introduce you to the basic decision situation.
You will find control questions at the end of the description of the decision situation that help you to understand
the decision situation.

You will be a member of a group consisting of 4 people. Each group member has to decide on the allocation of
20 points. You can put these 20 points into your private account or you can invest them fully or partially into a
project. Each point you do not invest into the project, will automatically remain in your private account.

Your income from the private account:

You will earn one point for each point you put into your private account. For example, if you put 20 points
into your private account (and therefore do not invest into the project) your income will amount to exactly 20
points out of your private account. If you put 6 points into your private account, your income from this account
will be 6 points. No one except you earns something from your private account.

Your income from the project

Each group member will profit equally from the amount you invest into the project. On the other hand, you
will also get a payoff from the other group members' investments. The income for each group member will be
determined as follows:

Income from the project = sum of all contributions x 0.4

If, for example, the sum of all contributions to the project is 60 points, then you and the other members of your
group each earn 60 x 0.4 = 24 points out of the project. If four members of the group contribute a total of 10
points to the project, you and the other members of your group each earn 10 x 0.4 = 4 points.

Your total income is the sum of your income from your private account and that from the project:

Income from your private account (= 20 — contribution to the project)
+ Income from the project (= 0.4 x sum of all contributions to the project)
Total income
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Control questions:

Please answer the following control questions. They will help you to gain an understanding of the calculation of
your income, which varies with your decision about how you distribute your 20 points. Please answer all the
questions and write down your calculations.

1. Each group member has 20 points. Assume that none of the four group members (including you) contributes
anything to the project.
What will your total income be?
What will the total income of the other group members be?

2. Each group member has 20 points. You invest 20 points in the project. Each of the other three members of
the group also contributes 20 points to the project.
What will your total income be?
What will the total income of the other group members be?

3. Each group member has 20 points. The other 3 members contribute a total of 30 points to the project.

a)

b)

¢)

What will your total income be, if you — in addition to the 30 points — invest 0 points into the project?
Your Income

What will your total income be, if you — in addition to the 30 points — invest 8 points into the project?
Your Income

What will your total income be, if you — in addition to the 30 points — invest 15 points into the project?
Your Income

4. Each group member has 20 points at his or her disposal. Assume that you invest 8 points to the project.

a)

b)

What is your total income if the other group members — in addition to your 8 points — contribute another
7 points to the project?

Your Income _

What is your total income if the other group members — in addition to your 8 points — contribute another
12 points to the project?

Your Income

What is your income if the other group members — in addition to your 8 points — contribute another 22
points to the project?
Your Income

The Experiment

The experiment includes the decision situation just described to you. You will be paid at the end of the
experiment based on the decisions you make in this experiment. The experiment will only be conducted once. As
you know, you will have 20 points at your disposal. You can put them into a private account or you can invest
them into a project. Each subject has to make two types of decisions in this experiment, which we will refer to
below as the “unconditional contribution” and “contribution table”.

¢  You decide how many of the 20 points you want to invest into the project in the unconditional contribution.
Please indicate your contribution in the following computer screen:

[ Period — 4,517 ————— Remaining time [sec] l

Your unconditional contribution
to the project l:l

Help

Please enter your unconditional contribution to the
project. Press "OK" when you are done.

After you have determined your unconditional contribution, please click “OK”.
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e  Your second task is to fill in a “contribution table” where you indicate how many tokens you want to
contribute to the project for each possible average contribution of the other group members (rounded
to the next integer). You can condition your contribution on that of the other group members. This will be
immediately clear to you if you take a look at the following table. This table will be presented to you in the
experiment:

[7 Period _ lof1 H: Remaining time [sec] gl

Your conditional contribution to the project

7

g

&

10

11

12

T
T
T

13

Help: Enter the amount which you want to contribute to the project if the others make
the average contribution which stands to the left of the entry field. When you have
completed your entries, press "OK".

The numbers are the possible (rounded) average contributions of the other group members to the project. You
simply have to insert how many tokens you will contribute to the project into each input box — conditional on the
indicated average contribution. You have to make an entry into each input box. For example, you will have to
indicate how much you contribute to the project if the others contribute 0 tokens to the project, how much you
contribute if the others contribute 1, 2, or 3 tokens, etc. You can insert any integer numbers from 0 to 20 in
each input box. Once you have made an entry in each input box, click “OK”.

After all participants of the experiment have made an unconditional contribution and have filled in their
contribution table, a random mechanism will select a group member from every group. Only the contribution
table will be the payoff-relevant decision for the randomly determined subject. Only the unconditional
contribution will be the payoff-relevant decision for the other three group members not selected by the
random mechanism. You obviously do not know whether the random mechanism will select you when you make
your unconditional contribution and when you fill in the contribution table. You will therefore have to think
carefully about both types of decisions because both can become relevant for you. Two examples should make
this clear.

EXAMPLE 1: Assume that the random mechanism selects you. This implies that your relevant decision
will be your contribution table. The unconditional contribution is the relevant decision for the other three
group members. Assume they made unconditional contributions of 0, 2, and 4 tokens. The average contribution
of these three group members, therefore, is 2 tokens. If you indicated in your contribution table that you will
contribute 1 token if the others contribute 2 tokens on average, then the total contribution to the project is given
by 0+2+4+1=7 tokens. All group members, therefore, earn 0.4x7=2.8 points from the project plus their
respective income from the private account. If, instead, you indicated in your contribution table that you would
contribute 19 tokens if the others contribute two tokens on average, then the total contribution of the group to the
project is given by 0+2+4+19=25. All group members therefore earn 0.4x25=10 points from the project plus
their respective income from the private account.

EXAMPLE 2: Assume that the random mechanism did not select you, implying that the unconditional
contribution is taken as the payoff-relevant decision for you and two other group members. Assume your
unconditional contribution is 16 tokens and those of the other two group members are 18 and 20 tokens. Your
average unconditional contribution and that of the two other group members, therefore, is 18 tokens. If the group
member whom the random mechanism selected indicates in her contribution table that she will contribute 1
token if the other three group members contribute on average 18 tokens, then the total contribution of the group
to the project is given by 16+18+20+1=55 tokens. All group members will therefore earn 0.4x55=22 points from
the project plus their respective income from the private account. If, instead, the randomly selected group
member indicates in her contribution table that she contributes 19 if the others contribute on average 18 tokens,
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then the total contribution of that group to the project is 16+18+20+19=73 tokens. All group members will
therefore earn 0.4x73=29.2 points from the project plus their respective income from the private account.

The random selection of the participants will be implemented as follows. Each group member is assigned a
number between 1 and 4. As you remember, a participant, namely the one with the number 11, was randomly
selected at the very beginning of the experiment. This participant will throw a 4-sided die after all participants
have made their unconditional contribution and have filled out their contribution table. The resulting number will
be entered into the computer. If participant 11 throws the membership number that was assigned to you, then
your contribution table will be relevant for you and the unconditional contribution will be the payoff-relevant
decision for the other group members. Otherwise, your unconditional contribution is the relevant decision.

Instructions for the C-Experiment

We will now conduct another experiment. This experiment lasts 10 periods, in which you and the other group
members have to make decisions. As in the other experiment, every group consists of 4 people. The formation of
the group changes at random after every period. So your group consists of different people in all 10 periods.
The whole experiment is finished after these 10 periods,.

The decision situation is the same as that described on page 2 of the instructions of the previous experiment.
Each member of the group has to decide about the usage of the 20 points. You can put these 20 points into your
private account or you can invest them fully or partially into a project. Each point you do not invest into the
project is automatically placed into your private account. Your income will be determined in the same way as
before. Reminder:

Income from your private account (= 20 — contribution to the project)
+ Income from the project (= 0.4 x sum of all contributions to the project)
Total income

1 point = 7 centimes!

The decision screen, which you will see in every period, looks like this:

[ Period 1 of 10 [ Remaining time [sec] 34

Your endowment 20

Your contribution to the project

What is your estimate of the average contribution from the OTHER group
members in this period (rounded to an integer? I:l

Help
Press "OK" when you have completed your entries

As you can see, you have to make two inputs:

1. First you have to decide on your contribution to the project, that is, you have to decide how many of the
20 points you want to contribute to the project, and how many points you want to put into your private
account. This decision is the same as the unconditional contribution of the previous experiment. You only
make unconditional decisions in this experiment. There is no contribution table.
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2. Afterwards you have to estimate the average contribution to the project (rounded to an integer) of the other
three group members of this period. You will be paid for the accuracy of your estimate:

e If your estimate is exactly right (that is, if your estimate is exactly the same as the actual average
contribution of the other group members), you will get 3 points in addition to your other income from
the experiment.

e If your estimate deviates by one point from the correct result, you will get 2 additional points.

e A deviation by 2 points still earns you 1 additional point.

e If your estimate deviates by 3 or more points from the correct result, you will not get any additional
points.

After these 10 periods are over, the whole experiment is finished and you will receive:
+ your income from the first experiment
+ your income from the second experiment (including your income from your correct estimates)

= total income from both experiments

+ 10 Francs show up fee !
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